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catalyst for One-Pot  green synthesis of 4H-benzo[b]pyrans and 3,4-

dihydropyrimidin-2-(1H) ones 
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ILs are ionic compounds in which, at last the cation is an organic type cation. ILs contains 

only ionic species and sometime are known as molten salt, however while a molten salt is 

generally thought to refer to a high-melting, highly viscous and very corrosive medium, ionic 

liquids are already liquid at low temperatures (< 100℃) and have relatively low viscosity. The 

apparently somewhat arbitrary line drawn between molten salts and ILs at a melt temperature 

of 100℃ can be justified by the abrupt improvement in the range of applications for liquid 

salts below this temperature. Even though some examples are known in which high-

temperature salt melts have been successfully used as reaction media for synthetic 

applications, only a liquid range below 100℃ can enable the versatile substitution of 

conventional, organic solvents by ionic liquid [1]. 

Among the heterocycles, functionally substituted 4H-chromenes have received 

considerable attention due to their spasmolytic, diuretic, anti-coagulant, anti-cancer and anti-

anaphylactic activities[2]. 4H-benzo[b]pyrans are an important class of compounds which 

have received considerable attention in recent years due to their wide range of biological 

activities[3]. 

 
Figure 1. Scheme of the reaction. 

Dihydropyrimidinones (DHPMs) as well as heterocyclic compound in the natural and 

synthetic organic chemistry due to their wide range of biological and therapeutic properties 

such as anti-viral anti-inflammatory, anti-tumor, and anti-bacterial activities [4]. 

 
Figure 2. Scheme of the reaction. 

A simple, efficient, and high yielding procedure for the preparation of 4H-benzo[b]pyrans 

and 3,4-dihydropyrimidin-2(1H)-ones is described using ionic liquid 1-butyl-3-

methylimidazolium bromide [bmim]Br as a heterogeneous and efficient catalyst under 

ultrasonic and solvent-free conditions. 

Simple methodologies, easy work-up procedure, easy preparation of the catalyst, excellent 

yields, and very short reaction times are among the other advantages of this study. 

Furthermore, this ionic liquid can be easily recovered. 
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yl)methanes Using Butylammonium Hydrogen Sulphate as an Ionic Liquid 
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The synthesis of bis(indolyl)methanes has become the center of interest among world 

scientists due to their wide spectrum of pharmacological and biological applications. They 

have achieved a considerable importance as key moieties having extensive applications in 

medicinal and biological chemistrysuch as the inhibition of cancer cell growth through the 

induction of apoptosis and metastasis [1].These different pharmaceutical and biological 

applications have caused the development of a number of methods for the synthesis of 

bis(indolyl)methanes by the electrophilic substitution of indole with the various aldehydes in 

the presence of the different catalysts [2,3]. 

In recent years, ionic liquids as solvent or catalyst have attracted significant attention due 

to their peculiar properties including low vapour pressure, excellent thermal and chemical 

stability, tunable polarity, high ionic conductivity and immiscibility with certain organic 

solvents. In addition, the widespread range of possible cation and anion combinations 

represents the various applications and tunable interactions [4]. 

In this study, butylammonium hydrogen sulphate [(BA)(HSO4)] was synthesizedas a 

ammonium-based ionic liquidvia a simple chemical routein water. The [(BA)(HSO4)] ionic 

liquid was successfully applied as an eco-friendly and recyclable catalyst for the synthesis of 

bis(indolyl)methane derivatives at room temperature under solvent-free conditions. Taking 

the environment and economy into consideration, the work presented here has the merits of 

environmental friendliness, high yields, simple work-up, easy operation and the avoidance of 

the organic solvents and inexpensive catalysts.  
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Figure 1. Synthesis of bis(indolyl)methane derivatives catalyzed by [(BA)(HSO4)] ionic liquid. 
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Water 
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Ionic liquids have received significant interest in organic synthesis as catalyst because of 

their special properties such as low vapor pressure, excellent thermal and chemical stability, 

non flammability, tunable polarity, high ionic conductivity and immiscibility with certain 

organic solvents. Among the different ionic liquids, ammonium-based ionic liquids are 

considered to be the most promising and safer ionic liquids for further application in medical 

and pharmaceutical industries.Aliphatic ammonium-based ionic liquids are well known and 

have wonderful industrial uses due to their bioactivity and surface activity. Also, these ionic 

liquids are completely stabilized on exposure to air and water and easily prepared from cheap 

starting materials [1]. 

4H-Pyran and its derivatives represent the key building blocks of many natural products 

and constitute the core of valuable compounds exhibiting a wide range of pharmacological 

and biological activities such as anticancer, antimicrobial, antioxidant and antiproliferative 

properties [2]. In recent years, several methods have been reported for the One-Pot  synthesis 

of 2-amino-3-cyano-4H-pyran scaffold via a three-component condensation of aldehydes and 

alkylmalonates with carbonyl compounds possessing a reactive α-methylene group in the 

presence of heterogenous and homogenous catalysts [3,4]. 

Tris(hydroxymethyl)methane ammonium hydrogensulphate [(THA)(HSO4)] was 

synthesized as a novel ionic liquid and characterized by various techniques such as 
1
H NMR, 

13
C NMR, FT-IR, MS, TGA and elemental analysis. [(THA)(HSO4)] ionic liquid was 

efficiently applied as an eco-friendly and recyclable catalyst for the One-Pot , three-

component synthesis of 2-amino-3-cyano-4H-pyran derivatives in water. The most important 

advantages of this study are high yields, cleaner reaction profile, short reaction time, the 

avoidance of the organic solvents and easy work-up. In addition to the above-mentioned 

advantageous, the use of a recyclable nanocatalyst and water as a reaction medium are 

environmentally benign and cost-effective which makes our methodology proper for the 

industrial goals. 
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Recently preparation and the use of nanoparticles (NPs) in organicsynthesis has become a 

subject of intense investigation. In particular, magnetic nanoparticles (MNPs) which offer 

advantages inclean and sustainable chemistry and also they can be nontoxic, 

readilyaccessible, and retrievable. Additionally, the activity and selectivity of magnetic 

nanocatalysts can be manipulated by its surfacemodification [1].Among these support 

materials, magnetic nanoparticles are verypopular when used for immobilization of active 

homogeneouscatalyst because their magnetic response causes simpleseparation of catalyst by 

using an external magnet. Howevermagnetic nanoparticles always tend to undergo 

agglomerationbecause of the magnetic dipole−dipole attractions betweenparticles; it was 

reported that formation of a passive coating ofinert materials such as polymers on the surfaces 

of iron oxidenanoparticles could help to prevent their aggregation insolvents and improve 

their chemical stability [2]. 

Herein we report a magnetically supported  acidic polymeric on Fe3O4@SiO2 nanoparticles 

(Fe3O4@ SiO2-Guanidine-poly acrylic acid) was synthesized and evaluated as a recoverable 

catalyst for the One-Pot  synthesis of tetrahydrobenzo[b]pyran and 3,4-

dihydropyrano[c]chromene derivatives in high to excellent yield under ethanol/H2O solvent 

conditions. 
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Figure 1. Scheme of the reaction. 
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 Natural polymers are valuable materials because of their biocompatibility and 

biodegradability. They have been employed in various fields of applications in recent years 

[1]. Superabsorbents are polymeric networks with plenty of hydrophilic functional groups. 

These materials have high water absorption capacity with developed applications, especially 

for agricultural and horticultural purposes [2]. Tragacanth, as an abundant and low-cost 

biopolymer, is one of the most suitable candidates to employ in various fields. 

In the present study, tragacanth was modifiedusing monochloroacetic acid to prepare 

sodium carboxymethyl tragacanth (CMT) as free radical initiator. Also tragacanth was 

modified with bromoacetyl bromide to prepare bromoacetyl tragacanth (BAT). The degree of 

substitution (DS) for both CMT and BAT was calculated in order to determine the active 

polymerization sites. Then graft copolymerization of vinyl monomers was carried out on the 

prepared CMT and BAT to prepare the final superabsorbents. Different analyses such as 

swelling ratio (SR), equilibrium swelling ratio (ESR) and water holding capacity (WH) in soil 

samples were studied on the prepared superabsorbents. Results showed acceptable efficiency 

for the prepared superabsorbents, especially for agricultural and horticultural purposes. 

 

 

Figure 1. Scheme of the reaction. 
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The genus Mentha (Lamiaceae) is one of the most significant sources of essential oil 

manufacture. Some members of this genus are also utilized as herbal teas and spices both in 

fresh and dried form due to their distinct scent [1]. Menthaaquatica L. is a perennial herb of 

the Lamiaceae family, common in Europe, North Africa, and West Asia, and was recently 

introduced to America, Australia and Madeira. It grows on the lagoons and lakes, but prefers 

calcareous soils. It is known for its analgesic, antipyretic, antiseptic, carminative, 

decongestant, antispasmodic, deodorant, diaphoretic,allergenic, digestive, diuretic, antiemetic, 

insecticides, sedative and vermifuge actions [2].In this investigation the essential oils of the 

wild and cultivated of Menthaaquatica L. were isolated and compared. 

The characterization of essential oils was performed by means of gas chromatography-

flame ionization detector (GC-FID) and gas chromatography-mass spectrometry (GC-MS) 

techniques. 43 components were characterized for cultivated plant with linalool (29.34%), 

linalool acetate (14.20%),α-terpineol (9.34%), E-caryophyllene (9.06%) and 1,8-cineole 

(6.87%) dominating constituents.46 constituents were identified for wild plant with linalool 

(48.00%), linalool acetate (20.47%),α-terpineol (7.45%) and 1,8- cineole (6.02%) as the major 

constituents.26 compounds were similarly identified in thesetwo EOs from each cultivated 

and wild M aquatica L.plant material which represented 97.84% and 98.96% of the total 

detectedconstituents in EOs of cultivated and wild plants, respectively. 
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TeucriumstocksianumBoiss belongs to Lamiaceaefamily that havenumerous traditional 

uses as medicinal plant [1]. Reported activities for the Teucrium genus are anti-inflammatory, 

antibacterial, antifungal, antioxidant and antispasmodic.Moreover, the importance of the 

biological activities of the Teucrium species is evident as larvicidal, hypoglycemic, 

antispasmodic, antinocieceptive, hepatoprotective[2, 3]. Teucriumstocksianum Boiss. Growin 

gwild in south of Iran, Hormozgan: Hajiabad, Sirmand, Talmara, 800 m, was collected in 

April 2015 by M. A. Soltanipour. As a part of ongoing research program aimed at the 

isolation, structural elucidation and pharmacological evaluation of bioactive secondary 

metabolites from plants, we started the phytochemical analysis of 

TeucriumstocksianumBoiss. Our studies led to the isolation of two flavonoids(1 and 2 in 

Figure 1), together with several compounds, whose structures were secured by 1D and 2D-

NMR spectroscopic studies, in particular homo-COSY and hetero-(HMQC and HMBC). 
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Figure1.Structure of secondary metabolites 
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A new nano Fe3O4-supported organocatalyst based on 3,4-
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synthesis of pyrano[2,3-d]pyrimidines 
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In the recent years, organocatalysis has attracted much attention as a powerful 

methodology in organic synthesis for the construction of new compounds. The application of 

organocatalytic systems for fine chemical synthesis provides some advantages such as lack of 

sensitivity to moisture and oxygen, ready availability, low cost, and low toxicity [1].  

However, the capability and applicability of an organocatalyst in organic transformations can 

be improved if its recovery and reuse procedure become more and more facile [2]. So briefly 

the recycling capability of an organocatalyst has the following advantages: simplicity in the 

practical separation of the catalyst from the products and reaction mixture, economic impacts, 

avoiding wastes and potential for the application in large-scale operations[3].Among the used 

strategies, preparation of solid-supported organocatalysts are potentially highly useful method 

for the preparation of more efficient catalytic systems for the synthesis of fine chemicals 

under especially simple, mild and more environmentally benign conditions [4]. 

We have used Fe3O4 as a promising support for heterogenization of 3,4-dihydroxypyridine 

to make a new magnetically recoverable heterogeneous catalyst (Figure 1).Our experimental 

results reveal that pyridine-functionalized Fe3O4nano particles is an efficient base catalyst for 

the domino condensation of different aromatic aldehydes, Meldrum's acid and 5-

methylpyrazol-3-amine under very mild reaction condition and in the presence of ethanol 

solvent. All reactions were completed in short times and all products were obtained in good to 

excellent yields. Also notably, the catalyst was reused for five times without significant 

degradation in catalytic activity and performance. 
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Figure 1. Preparation of Fe3O4/Py nanocatalyst 
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Highly Efficient Method for the Synthesis of Chalcones, Catalyzed by Fe3O4 
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Chalcones are useful groups of natural products that are potentially important synthetic 

intermediates for preparation of flavonoids and a series of heterocyclic compounds [1].A 

number of methods based on heterogeneous catalysts such as HClO4/SiO2 [2], TiO2 

nanoparticles [3], and Fe3O4 MNPs [4] have been developed for the synthesis of chalcones, 

which usually required longer time, complex synthetic pathways and often expensive catalyst. 

Therefore, the search for new routes for the synthesis of chalcones has attracted considerable 

attention and the pursuance of more convenient and practical synthetic methods for these 

compounds still remains an active research area. 

Herein we have developed a simple and efficient method for the synthesis of chalcones 

using Fe3O4 magnetic nanoparticles (MNPs) towards the cross aldol condensation reactions of 

4-chloroacetophenone, benzalacetone, tetralone, acetone and 3-penatanone (as ketones having 

enolizable methyl and methylene groups) with substituted aromatic aldehydes  under solvent-

free conditions at 90–110 °C (Figure 1). The experimental procedure is very simple, the 

products are formed in high yields and the catalyst is easily separated by applying an external 

magnetic field. 

 
 

 

 

 

 

Figure 1. Synthesis of chalcones 

References 

[1] H. Hazarkhani, P. Kumar, K. S. Kondiram, K.S. Shafi, I.M. Gadwal, Synth. Commun.40 (2010) 

2887. 

[2] H.R. Shaterian, H. Yarahmadi,  M. Ghashang, Tetrahedron, 64 (2008) 1263 

[3] M. Rahimizadeh, Z. Bakhtiarpoor,  H. Eshghi, M. Pordel, G. Rajabzadeh, Monatsh Chem, 140 

(2009) 1465 

R1

O

+ R2CHO
Fe3O4 MNPs

100- 110 oC R1

R2

O

R1 = 4-ClC6H4;  R1 = CH3;  R1 = C6H4-CH=CH; R1COCH3 = Tetralone



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
10 

 

Grind assisted nano magnetite catalyzed synthesis of 2-amino-4H-
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Chromene and its derivatives belong to a major class of natural heterocyclic compounds, 

which they occur widely in edible vegetables and fruits. They frequently expose a variety of 

biological and pharmacological activities. Based on the extensive researches, it has been 

observed that chromene derivatives include biological activities such as antioxidant, 

spamolytic, anti-HIV, anticancer, anti-anaphylactic, antibacterial activity antihypertensive, 

anti-tubulin, antiviral, activator of potassium channels and inhibition of phosphodiesterase IV 

or dihydrofolate reductase, etc [1-2].  

Owing to the important applications of chromene derivatives, various synthetic 

methodologies for these compounds have been reported. However, many of these methods 

suffer from acidic media, unsatisfactory yields, longer reaction times, difficult work up, 

excessive use of reagents and catalyst. It is therefore, important to find more convenient 

methods for the preparation of these compounds. 

In order to make the reaction simple and green and in continuation of our efforts for the 

synthesis of heterocyclic compounds [3], herein, Fe3O4 nanoparticles (MNPs) under grind 

condition has been successfully applied to perform the reaction of B-naphtol, malononitrile 

and arylaldehyde to provide a series of chromene derivatives in excellent yields and short 

reaction times.  
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Figure 1. Scheme of the reaction. 
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1, 4-Diazabicyclo[2.2.2]octanium diacetate catalyzed synthesis of chromenes 
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Chromene and its derivatives belong to a major class of natural heterocyclic compounds, 

which they occur widely in edible vegetables and fruits. They frequently expose a variety of 

biological and pharmacological activities. Based on the extensive researches, it has been 

observed that chromene derivatives include biological activities such as antioxidant, 

spamolytic, anti-HIV, anticancer, anti-anaphylactic, antibacterial activity antihypertensive, 

anti-tubulin, antiviral, activator of potassium channels and inhibition of phosphodiesterase IV 

or dihydrofolate reductase, etc [1-2]. 

Several methods have been reported for the synthesis of 2-amino-4H-chromene derivatives 

using malononitrile, resorcinol and aldehyde. Various catalysts such as piperidine, 

cetyltrimethylammonium bromide (CTABr) , TFE , Ca(OH)2 , MgAl/HT and tungstic acid 

functionalized mesoporous SBA-15 have been used for these reactions. However, many of 

these methods suffer from acidic media, unsatisfactory yields, longer reaction times, difficult 

work up, excessive use of reagents and catalyst. It is therefore, important to find more 

convenient methods for the preparation of these compounds. 

In order to make the reaction simple and green and in continuation of our efforts for the 

synthesis of heterocyclic compounds [3], herein, 1, 4-Diazabicyclo[2.2.2]octanium 

diacetatehas been successfully applied to perform the reaction of B-naphtol, malononitrile and 

arylaldehyde to provide a series of chromene derivatives in excellent yields and short reaction 

times.  

 

 
Figure 1. Scheme of the reaction. 
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Synthesis of new oximes from octahydroxanthene compoundes based on 

1,3-cyclohexanedione 

Narmin Akhteh, Nader Noroozi Pesyan*,Ahmad Poursattar Marjani 

Department of Organic Chemistry, Faculty of Chemistry, Urmia University, 57159, Urmia, Iran 

narmin.akhteh@gmail.com 

 

Oximes are important compounds due to the biological and pharmaceutical properties such 

as antimicrobial [1]and antitumor [2]. In this study, has been designed and synthesized the 

new series of oxime compounds. The route of synthesis of the mentioned compounds is 

shown in Figure 1. Reaction of 1,3-cyclohexanedione, aldehydes, and cyanogen bromide lead 

to the selective formation of octahydro-1H-xanthene-1,8(2H)-diones in moderate to good 

yields at room temperature under basic condition. Obtained octahydroxantene will be 

converted to oximes and thiosemicarbazone in the presence or hydroxylamine hydrochloride 

and thiosemicarbazide, respectively. 

OO

BrCN, MeOH

Base, r.t.

RCHO

O

O OR

OH

O
OH

RN O
HO

O
OH

RN O
HN
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S NH2

R = m-NO2-ph (a), o-NO2-ph (b), p-NO2-ph (c),  
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Figure 1. Scheme of the reaction. 
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Co3O4: An Efficient Heterogeneous Catalyst for Acetylation of Amines 

 
Nasim Maleki, Ahmad Poursattar Marjani*, Seyed Ali Hosseini, Zahra Shokri 
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The selective protection of amines has attracted more attention for its fundamental 

importance and also for its role in multistep synthesis [1]. This important transformation is 

typically performed using acetic anhydride andformic acidin the presence of either basic or 

acidic catalysts. Numerous catalytic systems are available for acetylation and formylation of 

amines [2,3], but most of these have used homogeneous catalysts and non‐recoverable, and 

they have the disadvantages of prolonged reaction time, low yields, harsh conditions, use of 

harmful organic solvents, tedious work‐up procedures, excessive reagents or catalysts, and the 

use of explosive, moisture‐sensitive, or expensive catalysts. 

In this work, we have used Co3O4 as a heterogeneous catalyst for acetylation and 

formylation of amines in the presence of acetic anhydride andformic acidunder solvent‐free 

conditions at room temperature. 

 

Figure 1. Scheme of the reaction. 
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Dramatic Rate Acceleration of Baylis-Hillman Reaction with Fe3O4 

Nanoparticles and DBU in Solvent Free Medium 
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 Mofateh Campus, Farhangian University, PO Box 1873676541, Tehran, Iran. 

ab.badrian@gmail.com 

    

The Baylis-Hillman reaction, i.e., the coupling of aldehydes and activated vinyl 

compounds, is one of the most important carbon-carbon bond forming reactions in organic 

synthesis [1,2]. This reaction has attracted the attention of many synthetic organic chemists 

because the resulting β-hydroxy-α-methylene adducts can be transformed into a variety of 

natural and unnatural compounds [3]. However, the reaction suffers from poor reaction rates 

and many research groups have examined a variety of methods to accelerate the reaction. 

Various methods for the acceleration of Baylis-Hillman reaction have been developed with 

certain limitations.One of the most important methods is the salt effect using Lewis acid as 

co-catalyst [4].  

In continuation of our interst for Baylis-Hilman adductsand mechanistic studies of this 

reaction,herein we wish to report our novel methodology for the acceleration of Baylis-

Hillman reaction with magnetic iron oxide nanoparticles (MNPs) and DBU in a solvent free 

medium (Figure 1). 

 

 

 

 

 

 

 

 

 

 
Figure 1. Synthesis of Baylis-Hillman adducts. 
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A New Route for the Synthesis of Unsaturated β-Lactam Derivatives from 

β-Hydroxy-α-Methylene Acrylates 
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2-Azetidinones, commonly known as β-lactams, are well-known heterocyclic compounds 

among the organic and medicinal chemists [1]. The activity of the famous antibiotics such as 

penicillins, cephalosporins and carbapenems are attributed to the presence of 2-azetidinone 

ring in them [2]. Apart from clinical use, β-lactams can also serve as good synthons in the 

synthesis of many biologically active heterocycles [3]. A number of methods have thus been 

developed for their synthesis, however, these methods suffer from either limited scope of 

applicationor harsh experimental conditions. Therefore, the development of simple, 

economic, efficient and general methods is certainly highly desirable.  

In continuation of our interest for the Baylis-Hillman adducts (β-hydroxy-α-

methyleneacrylate adducts) and transformation of them into a variety of natural and unnatural 

compounds [4], herein we wish to report our results for the direct transformation of Baylis-

Hillman adductsinto the correspondingα-methylene β-lactams and α-arylidene β-lactams 

using a new protocols (Figure 1). 

 

 

 

 

 

 

 

 

 
Figure 1. New routes for the synthesis of unsaturated β-lactamderivatives 
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Preparation and biodistribution assessment of 
68

Ga-Bleomycin as a possible 

PET imaging 
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Bleomycin is an anti-cancer ("antineoplastic" or "cytotoxic") chemotherapy drug which is 

classified as an antitumor antibiotic.Several radiolabeled Bleomycin derivatives have been 

developed for imaging and/or therapy of neoplastic tissues. The most important imaging 

compounds contain indium-111,[1] cobalt-57,[2] technetium-99m,[3] radioferricsalts[4] and 

rhodium-105 [5].The positron-emitting Ga(III) radioisotopes, 
66

Ga
3+

and 
68

Ga
3+

, have been 

proposed for applications inpositron emission tomography (PET) imaging.In this study, by 

applying a produced 
68

Ge/
68

Ga generator,a simple technique for the synthesis and quality 

control of 
68

Ga-Bleomycin wasintroduced; followed by preliminary animal studies. 
68

GaCl3 

eluted from the generator was studied in terms of qualitycontrol factors including 

radiochemical purity (assessed by RTLC),chemical purity and radionuclide purity. This study 

reports the preparation and biodistribution assessment of Gallium-Bleomycin (
68

Ga-BLM) 

complex as a radiopharmaceutical and optimization of its labeling conditions; pH, reaction 

time, temperature, concentration of Bleomycin and its biodistribution in normal mice. The 

biodistribution of the complex was compared with 
68

Ga-Cl3 in 11 selected organs including 

blood, liver, lung, spleen, muscle, skin, heart, kidney, colon, colon content, and bladder at 4 

selected times of 1, 2, 4, 24 hours after injection. The optimized pH condition was found 2 at 

temperature of 90ºC for reaction temperature of 30 minutes when 1 mg of bleomycin was 

mixedofabout2mCi of 
68

Ga-Cl3.Radio thin layer chromatography showed an overall 

radiochemicalpurity of 90-94% at the optimized conditions with a specific activity of about 

1.5mCi/m mole and radiochemical purity greater than 93% in 15 min. 
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Nef-isocyanide-perkow access to novel ketene dithioacetals 

Hamed Saffarian, Maryam Naeimabadi, IssaYavari*
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Novel ketene dithioacetals have been synthesized viathe condensation reaction of active 

methylene compounds with carbon disulfide in the presence of Et3N in MeCN at room 

temperature. Phosphorylated hydroxyketenimines, synthesized via the reaction of ethyl 

chloroglyoxalate, cyclohexyl isocyanide and triethyl phosphide, were used for trapping of 

theketene dithioacetals to afford the push-pull olefinic product [1]. The phosphorylated 

hydroxyketenimines were generated in situ from a Nef-isocyanides-Perkow cascade reaction 

[2]. Various aspects of these transformations will be presented and discussed. 

 

Figure 1. Synthesis of ketene dithioacetals and reaction with phosphorylated hydroxyketenimine 
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FeCl3-catalized formation of indolizine derivatives via 1,3-dipolar cycloaddition 

between azomethineylides and chalcones 

Maryam Naeimabadi, Hamed Saffarian, IssaYavari*
 

 

Department of Chemistry, University of Tarbiat Modares, Tehran, Iran  

yavarisa@modares.ac.ir 

The C-H bond activation by using iodine mediated sp
3
 C-H functionalization for the 

synthesis of alkyl azaarenepyridinium zwitterions showed.[1,2]FeCl3-catalized 1,3-dipolar 

cycloaddition reaction of pyridinium-1-yl(quinolin-2-yl)methanides (prepared in situ from 

iodine catalyzed reaction of 2-methylquinoline and pyridine in the presence of base) with 

chalcones  leading to a facile, One-Pot  synthesis of aryl(2-aryl-3-(quinolin-2-yl)indolizin-1-

yl)methanones in moderate to good yields.Various aspects of these transformations will be 

presented and discussed. 

N
N

Ar
R

O
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MeCN
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O

ArNN CH3
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Figure 1.Synthesis of Indolizines 
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Synthesis of triaryloxy-s-triazines in the reaction of phenols with BrCN 

Nader Noroozi Pesyan*, Elmira Kashani , Kamaleh Ghorbanzadeh 

Department of Chemistry, Faculty of Science, Urmia University, Urmia, Iran 

nnp403@gmail.com 

1,3,5-Triazines are important products of modern organic chemistry. They are widely used 

as intermediates in dye chemistry, paint and varnish, and pharmaceutical industries, as 

herbicides and as monomers for the synthesis of thermostable polymers,and in several other 

branches of the national economy.The most promising method for the industrial synthesis of 

1,3,5-triazines is the cyclotrimerisation of compounds containing a nitrogen-carbon triple 

bond,since this reaction usually occurs selectively to give high yields of the final products [1]. 

Among a wide variety of heterocycles that have been explored for developing 

pharmaceutically importantmolecules, such as organic compounds containing triazinering 

[2].Tri-substituted 1,3,5-triazines such as 2,4,6-tris(phenoxy)-1,3,5-triazine, are known as one 

of the oldest classes of organic compounds.These compounds have been used as subunits in 

the formation of supramolecular structures [3].In this research, unexpected novel 

cyclotrimerization of aryl cyanate gave 2,4,6-triaryloxy-l,3,5-triazines with excellent yield. 

No special catalyst is used in this reaction. 

acetone, 0 °C

acetone, 0 °C N

N

N

ArO OAr

OAr

BrCN, Et3N
Ar OCN3Ar—OH3

Ar = Ph (a), 3,4-diMe-Ph (b), 4-Me-Ph (c), 4-t-but-Ph (d)

 

Figure 1. Scheme of the reaction. 

References 

 

[1] Russian Chemical Reviews 47(1978) 975. 

[2] Y. Ninomiya, N. Shimma, H. Ishitsuka, Antiviral Res13(1990) 61. 

[3] A. Dainyte, D.Gudeika, G.Buika, Mol. Cryst. Liq. Cryst.73( 2014)590. 
  



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
20 

 

Synthesis of palladium nanoparticles supported on modified Merrifield 

resin as a novel heterogeneous catalyst for C-C cross coupling reactions 

Alireza Ghasemi
a
, Manouchehr Mamaghani*

a,b
, Sousan Rasouli

c
, Nosrat O. Mahmoodi

b
, 

Mehdi Shykhan
b 

 
aDepartment of Chemistry, University of Guilan, University Campus 2, Rasht, Iran 

bDepartment of Chemistry, Faculty of Sciences,University of Guilan, Rasht, Iran 
c
Department of Nanomaterials andNanocoatings, Institute for Color Science and Technology, Tehran, 

Iran 

Alireza.ghasemi.2009@gmail.com 

Palladium-catalyzed cross-coupling reactions are one of the most important synthetic tools 

in modern organic synthesis. Variousresearch groups have dedicated efforts to the 

development of C-C coupling methods based on the well-established chemistry of Pd
0
 and 

Pd
II
 species [1-5]. 

A new palladium catalyst based on modified Merrifield resin was synthesized. The 

structure of the catalyst was established by transmission electron microscopy (TEM), X-ray 

powder diffraction (XRD) and scanning electron microscopy (SEM). This study revealed that 

palladium is well-dispersed with typical diameter of nanometer. 

The catalyst was employed in C-C reactions with aryl halides and produced promising 

results. The catalyst was recycled and used in five successive runs without loss of the catalytic 

activities. 
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Synthesis of 2-hydroxy-1-(p-tolyl)ethan-1-one anddiethyl (2-oxo-2-(p-

tolyl)ethyl) phosphate by reaction of arylglyoxalderivatives  and 

trialkylphosphites.  

Elham nazarizadeh*, Mohammad Anary- Abbasinejad 
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Recently we reportesd a three component reaction ofarylglyoxals, β-enaminones and 

triphenylphosphine to produce pyrroles [1]. The reactionbetween Pyrrole,arylglyoxal 

monohydrates and enaminoketones or enaminoesters in alcoholic media in the presence of 

FeBr3 as a catalyst to produce 2,5-bis(1H-pyrrol-2-yl)-1H-pyrrole derivatives[2]. We also 

reported reaction ofarylglyoxalmonohydrates, malononitrile and trialkylphosphites to produce 

of polyfunctionalizedphosphonated furan derivatives [3]. In continuation of our previous works 

on the three-component reactions arylglyoxals[3] here we wish to report the result of our study on the 

reaction of arylglyoxals with trialkylphosphites. As shown in (figure 1) this reaction leads to products 

3, 4. The structure of this productswere proved by 
1
H-NMR, 

13
C-NMR and IR spectral data and 

elemental analysis. 

 

 

Figure 1. Scheme of the reaction. 
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An Efficient Method for One-Pot  Synthesis of 1,4-Dihydropyridines under 

Solvent-Free Conditions 
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Dihydropyridine (DHP) derivatives are important class of organic compounds in view of 

its vast application in pharmaceuticals. These derivatives are widely known as calcium 

channel blockersand emerge as one of the most substantial classes of drugs for treatment of 

cardiovascular diseases including hypertension [1]. Many methods have been reported for the 

synthesis of 1,4-dihydropyridine derivatives in view of the biological importance associated 

with these compounds. However, many of them suffer from drawbacks such as unsatisfactory 

yields, long reaction time and pollution to the environment resulted from the use of organic 

solvent and/or acidic or basic promoters [2]. Thus, development of a simple, efficient, and 

versatile method for preparation of new derivatives of 1,4-dihydropyridine is a great 

challenge.The best known procedure for preparation of symmetrical 1,4-dihydropyridines is 

the classical Hantzch synthesis [3].  

In the work presented here, an efficient one-step synthesis of 1,4-dihydropyridines in good 

to excellent yields via the Al(OAc)3 catalyzed Hantzsch three-component reaction of an 

aldehyde, ethyl acetoacetate and ammonium acetate under solvent-free conditions at 80 
o
C 

and in room temperature is described and these different conditions are compared with each 

other. The present methodology offers several advantages such as simple procedure, excellent 

yields, and short reaction time. It would better to mention that catalyst can be easily separated 

from reaction mixture and reused severaltimes in subsequent reactions. 
 

 

Figure 1. Scheme of the reaction. 
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Synthesis of alkyl iodides from alcohols with silica iodide as a new 

heterogeneous regent 
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Alkyl halides are versatile intermediates in organic synthesis, and their transformation to 

useful compoundsare well documented in the literature[1]. Amongst alkyl halides, alkyl 

iodides are used for ionic or radical carbon-carbon coupling reactions such as their application 

in substitution, elimination, coupling reactions, etc[2]. Iodination of alcohols is the most 

general protocol for the preparation of alkyl iodides and therefore this conversion is a 

frequently encountered transformation in organic synthesis [3]. Silica gel is used extensively 

as a support in organic chemistry. Modified silica supports for functional-group 

transformation are also of interest. One of the modified silica based materials is silica 

chloride, which has been reported as an efficient reagent in synthesis of many rang of organic 

compounds [4]. In this work, we prepared a new heterogeneous reagent SiO2–I as simple, 

mild and high yield procedure for the iodination of allylic, allyl and benzylic alcohols.SiO2-I 

wascharacterized by FT-IR, EDX and qualitative analysis. 

 

  

Figure 1. Scheme of the reaction. 
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Preparation of stabilized ionic liquid on the SBA-15 and evaluating its 

catalytic property in oxidation of alcohols 

Fereshteh Hosseini Eshbala*, Frajollah Mohanazadeh, Alireza Sedrpoushan 

Institute of Industrial Chemistry, Iranian research Organization for Science and Technology, 

Tehran, Iran 

Selective oxidation of alcohols to carbonyl compounds is a fundamental synthetic 

transformation from both synthetic and industrial points of views, because corresponding 

carbonyl compounds are versatile intermediates of valuable compounds, such as 

pharmaceuticals, agricultural, and fine chemicals[1]. In the view of stringent environmental 

concerns, green chemistry, and specially atom efficiency, substantial amounts of 

researcheshave been recently dedicated to develop new and efficient catalytic protocols based 

on hydrogen peroxide as terminal oxidant[2].In this manner, transition metal-catalyzed 

oxidation of alcohols using hydrogen peroxide has been extensively investigated owing to the 

fact that hydrogen peroxide is a cheap and environmentally benign oxidant, which produces 

water as the only by-product.To achieve high efficiency and selectivity in the oxidation of 

alcohols, catalytic systems based on tungsten have been particularly received a great deal of 

attention[3]. 

This paper describes a simple procedure for the synthesis and application of SBA-

15/Im/WO4as a novel nano catalyst in oxidation of alcohols by 30% H2O2 as green oxidant 

under neutral aqueous reaction conditions. Furtheremore, in order to testify the recyclability 

of the catalyst, it is recovered and efficiency reused in 6 succeeding reaction cycles without 

any significant loss. The use of green solvent, very short reaction time with excellent yields.  

 
 

Figure 1. Scheme of the reaction. 
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Fabrication of super hydrophobic and self-cleaning nano-coating 
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Many of today‘s technologies inspired from nature. Self-cleaning technology is one of 

them. The wings of butterflies and the leaves of cabbage and lotus as nature examples show 

self-cleaning behavior. Due to the wide spread range of applications, from window glass 

cleaning, solar panel cleaning and cements to textiles, this technology received a great 

attention during the late 20th century [1]. With increasing demand for hygienic, self-

disinfecting, and contamination-free surfaces, a great deal of attentions has been attracted to 

developing efficient self-cleaning, protective surfaces and materials. Advances in 

nanotechnologies could make dirt-free surfaces a reality. This would improve the 

environment through reduced use of water, energy and petroleum-derived detergents [2,3]. 

Silica, titanium oxide, silver and calcium oxide nanoparticles are preferentially used for 

fabrication of super hydrophobic compounds [4].  

Herein, we developed a new super-hydrophobic nanocomposite from PDMS and silica 

nanoparticles. The nanocomposite as a super hydrophobic material with contact angel bigger 

than 170 has a great attention to adhesion to different surfaces. The existence of nanoparticles 

was confirmed with TEM. 

 

 

 

 

 

 

Figure 1. TEM image of nanocomposite 
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Industrial preparation of Acamprosate Calcium 

Fatemeh Mobayyen*, Farajollah Mohanazade 
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Acamprosate Calcium, Calcium 3-(acetylamino)propane-1-sulfonate , with trade name of 

Campral is one of a limited number of pharmacological treatment option approved as an 

adjunct to psychosocial intervention to facilitate the maintenance of abstinence in alcohol 

dependent patioents [1].Chronic alcohol exposure is hypothesized to alter the normal balance 

between neuronal excitation and inhibition.In vitroandin vivostudies in animals have provided 

evidence to suggest Acamprosate may interact with glutamate and GABA neurotransmitter 

systems centrally, and has led to the hypothesis that Acamprosate restores this balance[2]. 

Acamprosatecalcium,is a synthetic compound with a chemical structure similar to that of 

the endogenous amino acid Homotaurine, which is a structural analogue of the amino acid 

neurotransmitter γ-aminobutyric acid and the amino acid neuromodulator Taurine. 

Our process for the straightforwardsynthesis of Acamprosate calcium from 1,3-

Propanesultone has been carried out under different reaction condition, and it‘s parameters 

has been studied.At last it synthesized corresponding USP (2013)[3,4]. This process is easy to 

scale up in industry. 

 

 

 
Figure 1. Scheme of the reaction. 
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    Size and shaped-controlled synthesis of iron (III) vanadate (FeVO4) was achieved by 

the hydrothermal approach. Metal orthovanadates (MVO4) are an interesting class of 

compounds with diverse applications in various fields such as solar cells, gas sensors, cathode 

in lithium batteries and more importantly as catalysts [1].   
  

     The excellent catalytic activity of the prepared nano-rods of  iron vanadate for the 

oxidation of benzylic alcohols by hint of a Fenton-like process [2] as well as its capability for 

oxidation of the benzylic sp
3
 C-Hs was reported. In the presence of a well-known oxidant, 

urea hydrogen peroxide (UHP), oxidation have been perfrmed by leaving water behind at the 

end of reaction as that all ocates in category of green catalysts[3].  

     Technically, both of prepared nano-rods and nano-spheres were fully characterized by FT-

IR, XRD, EDAX, ICP-AES, SEM and TEM. At a distinctive measurement,average diameter 

of ball- and bar-shaped nanostructures could be seen about 70 nm and 150 nm × 1.3 μm, 

respectivelv. In the presence of the catalyst, alcohols and methylene of a specific alkylarene, 

indane,chemo-selectively(100%) convert to the corresponding aldehydes/ketones and α-

carbonylarene, respectively. Aftertotal monitoring the turn over number about 380 during ten 

consecutive runs was dramatically observed. 

OH

R

FeVO4 (2mol %), UHP

CH3CN , 50 oC

R

O

77-87 % 

Figure 1.General scheme for chemoselective oxidation of benzyl alcohols
O

FeVO4 nano-rods (2mol %)

H2O2 (2.5 equiv.)

80 oC, CH3CN, 12 hr
70 %

 

Figure2.Selective oxidation on the benzylic site ofindane system 
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Antimicrobial activity of the tested samples was determinedusing a modified Kirby–Bauer 

disc diffusion method [1]. The antibacterialactivities were done by using gram +ve organisms 

(Staphylococcusaureus and Bacillus subtillis) and gram -ve organisms(Escherichia coli and 

Pseudomonas aeruginosa). These bacterialstrains were chosen as they are known human 

pathogens. Our studies showed that the metal complexes exhibit moderate antibacterial 

activity, and their antibacterial activity is higher than that of the ligand against both Gram 

positive and Gram negative bacteria. The studies on Schiff bases have been fast developed 

because of the wide variety and potential industrial, biological, analytical, medicinal, 

pharmaceutical and catalytical applications [2-5]. Moreover complexes of Schiff base ligands 

with some transition metals show significant biological activities, including antimicrobial, 

antibacterial and anticancer. In view of biological importance of Schiff base derived from the 

condensation of 2-amino phenol with 5-bromo salicyladehyde and its applications in various 

fields, in the present investigation we thought it worthwhile to synthesize the complexe. In the 

present work, we describe the synthesis of new metal complexes with 1-methyl-imidazole and 

a tridentate Schiff base ligand, obtained by the condensation of H2L . 

 
Figure 1.reaction of e.coli and stafilo on schif base complexes and H2L. 
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We supported vitamin B1 (VB1) on the magnetic surface to provide a hybrid organic-

inorganic biocatalyst. This catalyst was evaluated in the synthesis of substituted pyrroles 

using condensation of 1, 4-diketone and primary amines and desired products were achieved 

in high yields. γ-Fe2O3@SiO2@VB1 showed a typical superparamagnetic behavior so we 

could separate this catalyst from the reaction vessel by external magnet. This biocompatible 

catalyst could be recovered 5 times without the significant loss of its activity. The amount of 

loaded vitamin B1 on the surface was 0.02 mmol per gram of support. Cheap and minimal 

toxicity were reasons to use from VB1 as a reusable organocatalyst. 
 

 

Figure 1: Synthesis of substituted pyrroles under optimized conditions 
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Human serum albumin (HSA) has many physiological functions due to its high capacity as 

a carrier and as a reservoir for molecules such as fatty acids, nutrients and drugs. Fingolimod 

is the first oral therapy drug that approved by FDA for relapsing-remitting multiple sclerosis 

(RRMS) [1].  

Interaction between human serum albumin (HSA) and Fingolimod has been investigated 

using spectroscopic methods. UV-vis spectrum of enhanced concentration of fingolimod was 

studied and the results showed an absorption enhancement in wavelength of 278 nm along 

with a shift from 278 to 275nm. According to the results the complex formation occurs and 

the change in HSA conformation following the complexation leads to maximum wavelength 

change. Fluorescence quenching titrationsin physiologic conditions (i.e pH 7.4), showed that 

tryptophan emission of HSA is quenched by the addition of enhanced concentrations of 

fingolimod which showed that fingolimod interacted with HSA and drug-HSA complexes, 

following the drug addition to the HSA solution. The results suggested well interaction 

between fingolimod and HSA. Accordingly the combined therapies should be administered 

with cautions to avoid unwanted variations in drug free fractions in blood. In additions the 

tendency of fingolimod to HSA could be regarded as a possible root for better drug delivery 

using albumin as a carrier in the future studies [2,3].  
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In recent years, much attention has been paid to the synthesis of 1,4-dihydropyridines (1,4-

DHPs) due to their relevant biological activity [1]. The classicalmethods for the synthesis of 

1,4-DHPs is the Hantzsch multicomponent synthesis between an aldehyde, a 1,3- 

dicarbonyl compound and a source of ammonia, for example, ammonium acetate or an amine 

in the presence of different acid–basic catalysts[2].Recently, the direction of science and 

technology has been shifting toward more eco-friendly, natural product resources and 

reusable catalysts. Natural biopolymers are attractive candidates in the search for solid 

support catalysts [3]. 

Starch–sulfuric acidwas prepared by reaction between starchand chlorosulfonic acid. This 

catalyst has been used for some multicomponent reactions [4].Nowwe report an efficient and 

convenient procedure for the One-Pot  synthesis of ethyl acetoacetate, aromatic aldehydes and 

ammonium acetate, by using heterogeneous catalyst starch–sulfuric acidunder solvent-free 

and steam conditions to produce the 1,4- dihydropyridine derivatives in excellent yields 

(Figure 1). 

Steam conditions improved the Hantzsch reaction and the yields of 1,4-dihydropyridines 

under steam conditions are similar to or higher than those described in the literatures. In 

conclusion, we have demonstrated for the first time a novel synthetic protocol enabling access 

to Hantzsch 1,4-DHPs in good to excellent yields in short reaction times at room temperature. 

We believe that the present improved modification is a convenient and attractive alternative to 

the existing methods for the synthesis of 1,4-DHPs. 

 

 
 

Figure 1. Steam mediated synthesis of 1,4-DHPs 
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β-Cyclodextrin Polymer Functionalized Magnetic Nanoparticle as a Novel 

Nano-inhibitor System in Flexible PVC 
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The migration of phthalate plasticizers poses a serious threat to public health and the 

environment, because some of the phthalate series such as dioctyl phthalate (DOP) are 

suspectedas endocrine disruptor and potential health risks may arise from its chronic 

exposure. Thus, aneffective and practical approach is required for reducing DOP migration 

from plasticized PVC (P-PVC) [1,2]. 

In this study, we have synthesized a novel nano-inhibitor system, poly β-cyclodextrin 

conjugated magnetic nanoparticle (MNP-PCD) and explored its application in the efficient 

reduction of DOP migration from the P-PVC [3]. Migration tests of the flexible PVC were 

carried out according to the Organization for Standardization (ISO) 3826:1993(E) method, 

and the quantity of migrated DOP was then measured by using Gas chromatography (GC) and 

ultraviolet-visible (UV-vis) spectroscopy. From this result, it is observed that the synthesized 

novel nano-inhibitor system offers efficient interaction of poly β-cyclodextrin with DOP and 

effectively reduces the DOP migration from P-PVC (reduction efficiency was found to be 55 

~ 65%)  without resulting in any serious changes in mechanical properties of plasticized PVC. 

 

 
 

Figure 1. Scheme of the reaction. 
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Schiff base which contain an azomethine group attract much interest in synthetic 

chemistry. Schiff base imports in elucidating the mechanism of transformation reactions in 

biological systems due to presence of imine (-N=CH-) group[1]. AzoSchiff bases are used as 

substrate in the preparation of a number of industrial and biologically active compounds via 

closure, cycloaddition and replacement reactions. Moreover,azomethineare also known to 

have biological activities such as antibacterial [2], antifungal and antitumoractivities [3]. 

In the present investigation, a series of newly azo Schiff bases containing aminophenol 

derivatives synthesized for evaluating of their possible antibacterial activity.New compounds 

were synthesized from 2-hydroxy-5(pyridine-4-yl-diazenyl)benzaldehyde and n-aminophenol 

in absolute ethanol.The structures of thenewly synthesized compounds have been confirmed 

on the basis (IR, 
1
HNMR, and 

13
CNMR spectroscopy).Antibacterial activityof synthesized 

compounds againstBacillus cereus, Staphylococcus aureus, Escherichia coli and Klebsiella 

pneumoniawas studied by disc diffusion method.The results indicated that some of the 

prepared compounds had antibacterial activities against Gram-positive bacteria (S. aureus and 

B. cereuss), but they were slightly active against Gram-negative bacteria (E. coli and K. 

pneumonia).
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Figure 1. Scheme of the reaction. 
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The aim of the engineered drug delivery systems for cancer treatment is increasing the 

efficacy of chemotherapeutic agents while minimizing the interactions with healthy sites in 

the body [1]. This goal can be achieved by modifying their bio-distribution and controlling 

the rate at which the agent is released [2]. In this regard, different materials such as porous 

silica, carbon nanotube, calcium phosphate cement and various polymers have been 

intensively investigated in drugdelivery systems [3]. 

Herein, we would like to report preparation of the NIPAAM-functionalized MNPs 

(NIPAAM@Fe3O4)[4]addition of the DOX medicine to NIPAAM@Fe3O4, and preparation of 

the related polymer for delivery of DOX with the pH and thermosensitive properties. 
 

 

 

 

 

 

 

 

Figure 1. Synthesis of molecularimprinted nanoparticle polymer 
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Heterocycles containing the spirooxindole scaffold has been found to display antitumor, 

antimicrobial, antifungal and antimalarial activities. Moreover, the spirooxindole motif is a 

core structure of various natural products, such as spirotryprostatin, strychnofoline and 

cyclopiamine. Molecules containing the 1,3,4-thiadiazineskeleton are frequently found in 

biologically activecompounds that display excellent antifungal, antimicrobial, anti-

inflammatory, cardiovascular, anti-HIV, antidiabetic and antidepressant activities. Generally, 

1,3,4-thiadiazine derivatives are preparedthrough cyclocondensation of amino thiols with 

bifunctionalreagents such as α-halo ketones [1].On the other hand,various methods have been 

reported in the literature for the synthesis of spirooxindoles [2], but the synthesis ofmolecules 

containing both spirooxindole and 1,3,4-thiadiazinemoieties has not been reported. In a 

continuation of our efforts toward the synthesis ofspirooxindole derivatives [3], we report the 

One-Pot  threecomponentreaction of isatin derivatives1, 2-aryl-2-oxoethylthiocyanates 2, and 

hydrazonoyl chlorides 3 in thepresence of Et3N in refluxing EtOAc to afford the 

corresponding4′H-spiro[indole-3,5′-[1,3,4]thiadiazin]-2(1H)-ones 4 in high yield (figure 1). 

 
Figure 1. Synthesis of 4′H-spiro[indole-3,5′-[1,3,4]thiadiazin]-2(1H)-ones 
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Since the seminal work of Polyakov in the 1930s, using silica matrices, the idea of a 

molecularly imprinted polymer has evolved to include a massive array of organic polymers 

and polymer formats[1]. MIP has several applicants in various areas such as biosensors, 

membrane separation, solid-phase micro extraction, molecular recognition and drug delivery 

system (DDS). In molecular imprinting, the target molecule (or a derivative thereof) acts as 

the template around which interacting and cross-linking monomers are arranged and co-

polymerized to form a cast-like shell. Initially, the monomers form a complex with the 

template through covalent or noncovalent interactions. After polymerization, the template is 

removed, and binding sites are exposed that are complementary to the template in size, shape, 

and position of the functional groups. In essence, a molecular ―memory‖ is imprinted on the 

polymer, which is now capable of selectively rebinding the template [2]. This work use 5-

florouracil as template which is anticancer drug and use as chemotherapeutic agent, Meta 

acrylic (MAA) acid as Functional monomer,trimethylolpropane trimethacrylate (TRIM) as 

cross-linker and 2,2'-Azobis(2-methylpropionitrile) (AIBN) as initiator in Dimethyl sulfoxide 

(DMSO) as solvent. Results from Fourier Transform Infrared Spectroscopy (FTIR), 

Thermogravimetric Analysis (TGA), Scanning Electron microscopy (SEM) show that this 

imprinted sorbent exhibits good recognition and high affinity for 5-florouracil. Selectivity of 

molecularly imprinted polymers (MIP) was evaluated by comparing several substances with 

similar molecular structures to that of 5-florouracil. The results show the ability of MIP 

polymers to control 5-florouracil releases. 
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Figure 1 .Synthesis of 5-fluorouracil Molecular imprinted polymer 
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Magnetite nanoparticles  (MNPs)  are  among  the  most  highly  applied  particles.  The  

wide  range  of  MNPs  utilization  are  consisted  of  various  fields  such  as  catalysis, 

separation,  and drug delivery [1]. In order to be used for biomedical purposes, magnetic 

nanoparticles mustbe pre-coated with substances that ensure their stability, biodegradability 

and non-toxicity in a physiological medium [2]. Nano-hydroxyapatite (n-HA) has been 

considered as an idealinorganic drug carrier due to its high surface area to volume ratio,high 

surface activity, good biocompatibility, and strong ability toabsorb a variety of chemical 

species [3].   
In this study, amoxicillin (AMX)and streptomycin (STR) antibiotics were supported on a 

nancomposite consisted of cobalt ferrite nanomagnetic core coated with hydroxyapatite (HA). After 

obtaining and characterization of the CoFe2O4@HA@AMX and CoFe2O4@HA@STR   

nanocomposites, their bactericidal activity were studied against some gram-positive and 

gram-negative bacteria using diffusion disc method. The step by step preparation of 

CoFe2O4@HA@drugnanocomposites is shown in the following figure. 

 

Figure 1. Scheme of the reaction. 

 

These antibacterial composites showed an improvement in antibacterial effect of the drugs 

andadditinall, they can be easily removed from solution by magnetic decantation after 

treatment to avoid contamination of the aquasystems. 
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Layered double hydroxides (LDHs), also known as hydrotalcite-like compounds or anionic 

clays, have been investigated as potential materials for adsorbents, ion-exchangers, 

pharmaceutics, mechanical properties, UV photostability, and so on [1]. Indeed, intense 

research interests have focused on creating novel magnetic LDHs to control drug release at 

defined target cells of tissues.The intercalation processes are carried out following different 

routes (direct synthesis, co-precipitation, and anion exchange) [2]. 

In this study, streptomycin was intercalated into a nanocomposite consisted of cobalt 

ferrite magnetic core coated with zinc-aluminium layered double hydroxide (LDH). After 

obtaining and characterization of the resultednanocomposite by various techniques, its 

antibacterial activity was studied against some gram-positive and gram-negative bacteria 

using diffusion disc method. The step by step preparation of CoFe2O4@ZnAl-Str-LDH 

nanocomposite is shown below.  
 

 

Figure 1. Scheme of the reaction. 

 

The as-preparednanocomposite showed an improvement in the antibacterial  activity of 

streptomycin indicating the presence of synergistic effect. This antibacterial agent can be 

easily removed from disinfected solution by magnetic decantation to avoid any contamination 

to the environment. 
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Contamination resulted by toxic metal ions has been a major environmental problem since 

the development of industry. Pb
2+

 is one of the most toxic metal ions, which can accumulate 

in human body and cause serious damages to the hematopoietic and cardiovascular systems 

[1]. There are many chemical and physical processes to remove heavy metal ions from water. 

Of these, adsorption is one of the most promising technologies due to its high removal 

efficiency, simplicity and availability of low-cost adsorbents which can be found locally 

[2].Encapsulation of magnetic nanoparticles (MNPs) in polymeric structures prevents direct 

contact of magnetic substance with the environment and leads to its improved colloidal and 

chemical stability and reduces its toxicity for removal of heavy metal ions. Modification of 

the nanoparticle surface develops its applications in a wide variety of fields such as adsorption 

purposes [3]. Magnetic-core and polymer-shell configuration synergistically combines the 

multiple advantages of MNPs and the polymer. 

In the present study, a novel magnetic nanoadsorbent was synthesized by grafting of 

poly(acrylamide) onto the surface ofmodified Fe3O4 nanoparticles. For this purpose firstly 

the nanoparticle surface was modified through silylation reaction with 3-aminopropyl 

triethoxysilane (APTES).Then The terminal amino groups were then reacted with glycidyl 

methacrylate (GMA) to generate the vinyl-containing moieties on the nanoparticle surface. 

Finally, acrylamide (AAm) was polymerized on the surface of vinyl-containing nanoparticles 

to prepare the final nanoadsorbent. The adsorbent was characterized by Fourier transform 

infrared (FT-IR) spectroscopy, X-ray diffraction (XRD) and vibrating sample magnetometry 

(VSM).The synthesized nanoadsorbent exhibited high adsorption affinity for Pb
2+ 

in aqueous 

media. 

 
 

 
 

 

 

Figure 1. Scheme of the reaction. 
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Water contamination with toxic ions has become a great environmental problem. Among 

toxic metal ions, copper is a micronutrient element and play an important role in the bone 

formation together with certain proteins and enzymes. But, it is considered a hazardous 

pollutant when it cannot be maintained at an appropriate physiological concentration. Cu
2+

 

ions have been introduced from several industrial wastewaters. Therefore a simple, reliable, 

selective and sensitive method for Cu
2+

 monitoring and removal is important for 

environmental safety and health [1]. Various methods and technologies have been developed 

and reported for effective removal of Cu
2+

 from aqueous solutions. Among these methods, 

adsorption with a chelating resin containing amino and carboxyl groups has attracted 

considerable research interest in recent years due to advantages of achieving high efficiency, 

good selectivity, reusability and relatively low cost [2]. There are several groups of chelating 

agents that contain carboxylate functional groups bound to one or more nitrogen atoms and 

have the ability to sequester metal ions. Therefore, surface functionalization with these high 

affinity binding groups has received considerable research interests in the recent years [3]. 

In this work, firstly 2, 6-dimethyl-3, 5-pyridinedicarboxhydrazide (DMPDCH) was 

synthesized using the Hantzsch pyridine synthesis followed by reacting with 

hydrazineaccording to Figure 1. Then a novel polyamide network was prepared by 

condensation polymerization of the DMPDCH with citric acid (CA). The prepared poly 

(DMPDCH-co-CA) was used as chelating agent to remove Cu
2+

 from aqueous solutions. 

Different parameters were investigated to obtain optimized condition. Results showed 

acceptable efficiency for the prepared resin. The structural characterization of the resin was 

studied using FT-IR, TGA and SEM analyses. 
 
 

 
 

 

 

Figure 1. Scheme of the reaction. 
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Diazonium salts are useful synthetic building blocks in organic synthesis because these 

compounds can be linked to methine or aromatic sp
2
-hybridized C-atoms. The diazotization 

and diazo coupling reactions are usually carried out with protonation of nitrous acid under 

strongly acidic conditions, and azo coupling carried out at low temperature in the presence of 

nucleophilic coupling components [1]. Although satisfactory yields of products are usually 

obtained, the diazotization and diazo coupling reactions are complicated by numerous 

competing reactions. For example, reaction temperatures above 10 °C generally promote 

phenol formation in aqueous media, and subsequent coupling of the phenol with 

undecomposed diazonium salts produces azophenols. Moreover, because of this instability, 

subsequent reactions with diazoniumsalts must be carried out under the same conditions that 

these saltsare formed. Thus, aryldiazonium salts with higher stability andversatility that can 

be easily made and stored under solid stateconditions with explosion-proof properties are 

desired andnecessary.In continuation of our studies on the application of stable diazonium 

salts [2,3[, herein, we wish to report a convenient and rapid method for the synthesis of some 

arylhydrazonesusing aryl diazonium silica sulfates in the presence of dimedone, malononitrile 

and ethyl acetoacetate under mild conditions. The use of inexpensive materials, simple and 

clean work-up, short reaction times and good yields are advantages of this method. 
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Figure 1. Scheme of the reaction. 
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Among the various types of mesoporous silica, MCM-41 shows a highly ordered 

hexagonal array of one dimensional mesopores with pore diameter of 20–100 Aº, high surface 

area (>1000 m
2
.g
−1

), structural and high thermal stability (ca. 900 °C), which their surface can 

be functionalized [1].. This compound has been used as support in the preparation of catalysts 

for organic transformations [2,3]. In the current study, we try to report the synthesis of 

immobilized palladium S-methylisothiourea complex on MCM-41 (Pd(0)-SMT-MCM-41) its 

catalytic properties in the C-C cross coupling reactions. This catalyst was characterized by 

TGA/DTA, XRD, SEM/EDX, Fourier FT-IR, and TEM.  Thus, this catalytic system was 

offered, simplicity of operation, heterogeneous nature, excellent yields, short reaction times, 

simple work up in cross-coupling reactions for the formation ofcarbon–carbon bonds using of 

aryl halides with Ph3SnCl. Finally, the catalyst was recovered and reused for several times 

without significant loss of their catalytic activity.  

 

 

Figure 1. Synthesis of biphenyle using Pd(0)-SMT@MCM-41 with Aryl hildes and Sodium Tetraphenylborate. 
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In general, various supports have been employed to fabricate heterogeneous Pd catalysts 

such as carbon [1], ionic liquids [2], polymers [3], molecular sieves (SBA-15 and MCM-41) 

[4,5], and and etc. In this study, mesoporous MCM-41 has been considered as a very good 

support for Pd complex. The reason for the use of mesoporous MCM-41 as a good support is 

that it possess thermal, mechanical and chemical stability. It also has extremely high surface 

area (1000 m
2
g

-1
), and large channels from 1.5 to 10 nm, ordered in a hexagonal array and 

large pore volume, which allows for the easy diffusion of substrates to the active sites. A 

(Palladium S-methylisothiourea) complex supported on functionalized MCM-41 was prepared 

by a post-grafting method and considered as efficient catalyst for the C-C cross coupling 

reactions between various aryl halides and sodium tetraphenylborate. Also this catalyst shows 

good reactivity towards amination of aryl halides.The nanocatalyst was characterized by 

Analysis (TGA), (XRD), (SEM/EDS), Fourier Transform (FTIR), (ICP) and 

(TEM)techniques It was also found the catalyst is active, stable and reusable (figure 1). 

 

 

Figure 1. Formation  of C-C bond in peresence Pd-MPA@MCM-41. 
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Manganese dioxide (MnO2) is one of the most attractive inorganic materials because of its 

structural flexibility, ecological and economical compatibility, excellent chemical and the 

high surface area. Hence, MnO2 finds application in many fields such as molecular/ion sieves 

and removal of heavy metal ions [1]. The α-MnO2nanorods were prepared by a hydrothermal 

method [2]. The surface of α-MnO2nanorods was modified chemically with L-valine amino 

acid by solvothermal strategy. Then poly(vinyl alcohol)/α-MnO2-L-valinenanocomposites 

(NCs) containing 1, 3 and 5 wt% of modified α-MnO2nanorodswere prepared through 

ultrasound-assisted technique and characterized.Following, effects of α-MnO2-L-valine 

nanorods on the properties of NCs such as mechanical and thermal properties were studied. 

Finally, adsorption behavior of NC 3 wt% was investigated as an adsorbent for sorption of 

Pb(II) ions. It showed good adsorption potential for the removal of Pb(II)in aqueous solution. 

 

Figure 1. Preparation of PVA/α-MnO2-L-valine NCs. 
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Tetrazoles, being an interesting class of nitrogen-rich heterocycles, wide range of 

applications as drugs in pharmaceuticals, in coordination chemistry, in synthetic organic 

chemistry, in catalysis technology, in medicinal chemistry, in the photographic industry, in 

organometallic chemistry and in various materials science applications including propellants. 

Also, tetrazoles and their derivatives have been reported as analgesic, antiviral, anti-

inflammatory, anti-proliferative, antibacterial, potential anti HIV drug candidate, antifungal, 

herbicidal and anticancer agents. Therefore, recently, many catalysts have attracted increasing 

interest in the context for synthesis of tetrazole derivatives [1, 2]. In order to combine the 

advantages of both homogeneous and heterogeneous catalysis, immobilization of 

homogeneous catalysts on heterogeneous nanomaterials have been widely used as efficient 

and reusable catalysts for synthesis of tetrazole derivatives. But, some of nanomaterial are 

expensive or unstable. Also, synthesis of other nanoparticles require inert atmosphere or high 

temperature for calcination or preparation [3]. While, boehmite nanoparticles is not air or 

moisture sensitive, and can be prepared in water at room temperature. Boehmite nanoparticles 

have several advantages such as non-toxicity, stability, high specific surface area, ease of 

surface modification due to many hydroxyl groups on its surface, inexpensive and easily and 

readily available. Several methods have been reported for synthesis of boehmite 

nanoparticles; but, most of them have focused on the effect of temperature, ultrasonic waves, 

time and Al/OH molar ratio on morphologies, chemical and physical properties of the 

prepared particles. Meanwhile, nanoboehmite has been rarely used as support for catalyst [4]. 

Therefore herein a Nickel S-methylisothiourea complex immobilized on boehmite 

nanoparticles (Ni-SMTU@boehmite) has been reported as organometal nanocatalyst for the 

synthesis of 5-substituted 1H-tetrazole derivatives using nitriles and sodium azide in PEG-

400. 

 

 
Figure 1. Scheme of the reaction. 
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Nanoparticles due to their high surface area and facile recovery, have recently emerged as 

catalyst supports. One of the novel nanomaterial supports is boehmite. Boehmite has 

important applications in the preparation of catalysts in petrochemical. Boehmite is structure 

consists of double sheets of octahedral with aluminum ions at their centers and the sheets 

themselves are composed of octahedral chains and has a cubic orthorhombic structure [1]. 

Boehmite is also used as adsorbent, catalyst, cosmetic products and coatings, due to its unique 

properties such as good thermal stability, high specific surface area and mesoporous 

properties. A major advantage of boehmite nanoparticles is availability on a large industrial 

scale [2]. Therefore, several methods have been described for preparation of boehmite 

nanoparticles. But, most of them have focused on the morphologies, chemical and physical 

properties of the prepared particles; meanwhile, there is little literatures on the modification of 

nanoboehmite surface as heterogeneous support [3]. Hence, an attempt has been made to 

modify of boehmite nanoparticles in this work. In order to regard of this issue, nickel S-

methylisothiourea complex has been immobilized on boehmite nanoparticles and further 

applied as an excellent nano organometal catalyst for the selective oxidation of sulfides to 

sulfoxides and oxidative coupling of thiols to corresponding disulfides. Because oxidation of 

sulfides and oxidative coupling of thiols are useful in the synthesis of new molecules, as well 

as for various medical, chemical, biological, materials, and nanotechnological applications [3, 

4]. 

 
Figure 1. Scheme of the reaction. 
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Boehmite is an aluminum oxide hydroxide (γ-AlOOH) particles, which the surface of 

boehmite nanoparticles covered with hydroxyl groups. Boehmite is structure consists of 

double sheets of octahedral with aluminum ions at their centers and the sheets themselves are 

composed of octahedral chains and has a cubic orthorhombic structure. Also, boehmite 

nanoparticles was not moisture-or air sensitive, and was synthesized in H2O at room 

temperature without inert atmosphere using available materials. Boehmite has excellent 

properties such as chemical resistance, good mechanical strength, good conductivity, high 

hardness, low cost, high abrasive and corrosion resistance, excellent biocompatibility, 

relatively and controllable synthesis [1]. Numerous methods have been reported for the 

preparation of boehmite nanoparticles such as hydrothermal (HS), sol–gel, and hydrolysis of 

aluminum. Despite several studies on morphology, properties and preparation of boehmite, 

there are few reports on the modification of nano boehmite surface that have been reported as 

heterogeneous catalyst [2]. Therefore in this work, palladium S-methylthio urea complex has 

been supported on boehmite nanoparticles and applied as an excellent and reusable nano 

organometallic catalyst for the C-C coupling reactions, because cross-coupling reactions were 

used as a powerful method in modern synthetic organic chemistry for the preparation of 

natural products, advanced materials, agrochemicals, pharmaceuticals, herbicides, 

biologically active compounds, polymers, UV screens, preparation of hydrocarbons and liquid 

crystal materials [3, 4]. 

 

 
 

Figure 1. Scheme of the reaction. 
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In the last decades, supporting of homogeneous catalysts on various heterogeneous solids 

has been studied as recyclable catalysts. However, many supports such as TiO2 NPs, MCM-

41, SBA-15, iron oxide, carbon nanotubes, heteropolyacids, graphene oxide, ionic liquids, 

molecular sieve or some polymers have been used as heterogeneous catalysts or as support for 

homogeneous catalysts, which most of them is expensive, requires inert atmosphere or high 

temperature for calcination and a lot of time and tedious condition to prepare [1]. While 

synthesis of boehmite was not moisture or air sensitive, also boehmite was synthesized in 

H2O at room temperature using available materials. Nanoboehmite have several attractive 

features such as stability, non-toxicity, high dispersion of the active phases, high specific 

surface area, ease of surface modification, readily and easily available, and favorable 

biocompatibility. Although boehmite nanoparticles has been rarely employed as 

heterogeneous support [2]. Therefore herein a moisture- and air stable Pd-SMTU@boehmite 

has been reported as new organometallic catalyst for the synthesis of tetrazole derivatives. 

Because tetrazoles are important heterocyclic compounds, containing several applications in 

organic synthesis, material science, coordination chemistry, and medicinal chemistry. For 

example, Valsartan and Losartan are two typical examples of the extensive application of 

these compounds in drugs. Also tetrazoles and their derivatives have been reported as 

antiviral, antibacterial, anti-inflammatory herbicidal, potential anti HIV drug candidate, anti-

proliferative, analgesic, and antitumor agents [3, 4]. Thus the synthesis of these heterocycles 

has become an area of great interest. 

 

 
Figure 1. Scheme of the reaction. 
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Using the non-toxic and environmentally friendly reagents is one of the goals of green 

chemistry. One of the main components of mostorganic reactions is catalyst. The use of green 

and non-toxic catalyst is an important issue in a chemical reaction and of particular interested 

to researchers.Employment of heterogeneous or heterogenized homogeneous catalytic 

systems, utilization of organic compounds, organocatalysts, and designing the catalytic 

systems based on environmentally friendly compounds such as ionic liquids are among the 

attempts that have beenmade in recent years to bring the catalysts closer to the aims of green 

chemistry. Recently, deep eutectic solvents (DESs) have emerged. 

DESs are peers of the conventional ionic liquids (ILs)and as they have low vapor pressure 

and low flammability [1]. Themain difference between these two families of compounds is 

that ILsare neither biodegradable nor cost-effective but DESs are biodegradable,non-toxic, 

inexpensive, and easily prepared. 

Due to their presence in natural products, pharmaceutical, and many biologically active 

molecules, as well as their role as intermediates in the synthesis of fine chemicals and dyes, 

amine structure has become an important component in chemistry[2] Despite the development 

of several synthetic methods for the preparing of these compounds in recent years[3] the 

direct reductive amination of carbonyl compounds is still the powerful tool for this purpose. 

In this study, we are going to report the synthesis of secondary amines by reductive amination 

of aldehydes/ketones in the presence of DES (ChCl/Urea) as catalyst and NaBH4 as a 

reducing agent in MeOH (Figure 1). 
 

 
 

Figure 1. ChCl/Urea catalyzed reductive amination of aromatic aldehydes/ketones with amines 
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In recent decades, One-Pot  multicomponent reactions are known as important and 

environmentally benign processes in synthetic chemistry because they decrease the number of 

steps and reduce energy consumption and waste production [1].Pyrimidine and its derivatives 

constitute an important class of natural and synthetic products that possess significant 

biological and pharmaceutical properties [2]In particular, functionalized pyrimidinessuch as 

fused pyrimidinones with an arylidene part are essential heterocyclic motifs in antitumor 

agents. Regarding the importance of arylideneheterobicyclicpyrimidinonesand the great need 

for environmentally benign chemical productions, the development of suitable green synthetic 

methods for these compounds has attracted considerable interest. 

Recently, more attention has been paid to the application of solid acids in organic synthesis 

because of many advantages such as their easy handling and separation, reducing reactor 

corrosion problems and environmentally safe disposal [3]. So, herein we report a new, 

convenient, mild, andefficient procedure for One-Pot , three-component synthesis of 

pyrimidine derivativesin the presencenanosilica boron sulfuric acid (NSBSA) as an effective 

solid acid catalyst under solvent-freeconditions. 
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Figure 1. Scheme of the reaction. 
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1,2,3-Triazoles are typical nitrogen-containing heterocyclic molecules that have attracted 

increasing interest due to their wide range of applications. The 1,2,3-triazole unit is present in 

several classes of compounds that display different biological activities [1]. Additionally, 

these components have gained special attention in the drug discovery because several drug 

molecules contain 1,2,3-triazole group such as Tazobactam, Cephalosporin and 

Cefatrizine[2].Different methods are available for the synthesis of 1,2,3- triazoles. The most 

attractive involves the thermal 1,3-dipolar cycloaddition of azides with alkynes, discovered by 

Huisgen and popularized independently by Sharpless and Meldal [3].  

In this method, we have reported synthesis of 1,2,3-triazoles by catalyzed SiO2/2-

Aminothiophenol/CuI. The reaction proceeds by mixing the α-bromoketone, sodium azide, 

alkyne and the catalyzed in aqueous media to afford the desired products in excellent yield. 

The heterogeneous catalytic system showed highly efficiency, performing the 

multicomponent Huisgen reaction in a green approach based on recoverability, recyclability 

and avoidance of wastes.  

 

 

Figure 1.Click reaction catalyzed by CuI-Silica 
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mechanical and Pb(II) adsorption properties 
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It is accepted that the poly(vinyl chloride) (PVC) has low thermal stability and is brittle. 

To improve these limitations and achieve desired properties, nano-fillers should be uniformly 

distributed in polymer matrix [1,2]. α-MnO2nanorods have been synthesized through a simple 

method without the presence of catalysts and templates. The prepared nanorods were 

employed as fillers to retrofit and increase the mechanical strength, thermal stability and 

adsorption properties of PVC as one of the most important thermoplastics. To prevent 

accumulation and increase compatibility of α-MnO2 with the organic PVC matrix, the 

nanorods were modified with γ-aminopropyltriethoxysilane (KH550). Nanocomposites (NCs) 

were prepared with different amounts of modified α-MnO2nanorods (1, 3 and 5 wt%)(Figure 

1). The results indicated that PVC/α-MnO2-KH550 NCs exhibit better thermal stability, 

tensile and self-extinguishing properties than pure PVC in three weight percentages. The 

obtained results of adsorption revealed that the NC films could be used for the removal of 

Pb(II) ions from aqueous medium. 

 

Figure 1. Reaction sequence for the preparation ofPVC/α-MnO2-KH550 NCs 

References 

[1] S. Albeniz, M. a. Vicente, R. Trujillano, S. a. Korili, A. Gil, Appl. Clay Sci. 99 (2014) 72–82.  

[2] K. Sterky, H. Jacobsen, I. Jakubowicz, N. Yarahmadi, T. Hjertberg, Eur. Polym. J. 46 (2010) 1203. 

  



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
53 
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High surface area boehmiteAlO(OH) are widely used in the industry of adsorbents, 

catalysts and catalyst carriers [1]. Various synthesis methods are possible for boehmite. It can 

be prepared by the sol-gel process using aluminum alkoxides [2]. However, the synthetic 

route used industrially involves the precipitation of aluminum salts, which may be followed 

by a period of ripening in hydrothermal conditions [3].  

At the present investigation, a green, inexpensive and straightforward method for the 

synthesis of high surface area boehmite has been described. Our studies showed that walnut 

shell powder as an agricultural wastecan be used as the hard template and aluminium nitrate 

as source of alumina in aqueous media to synthesis boehmite and characterized using powder 

X-ray diffraction, thermal analysis and N2 adsorption/desorption. Synthesized mesoporous-

boehmite has high specific surface area (304 m
2
/g), narrow pore size diameter (3.32 nm) and 

high pore volume (70 cm
3
/g). The presence of walnut shell in the precursors of boehmite is 

critical for the formation of high surface area mesoporous structure. 

Furthermore, γ-alumina supported vanadium, molybdenum and tungsten catalyst obtained 

from calcination of hard-templatedboehmite was prepared by impregnation method, and its 

catalytic performance in the oxidation of alcohols was also investigated. 

 

OH
CO2HV@Al2O3 (2 mol%)

H2O2 / 110 oC

PEG-600 / 3h
100%  

Figure 1. Scheme of the reaction. 
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Heteropolyacids due to high variations in charge, size and chemical nature, have unique 

features. Some of these features include thermal resistance, high acidity, solubility and redox 

noted Properties. Thermal resistance of heteropolyacids is of great importance especially in 

cases where they are used as a heterogeneous catalyst [1]. 

Epoxidation of alkenes is one of the most important chemical processes, the products of 

this reaction are used as a precursor for the synthesis of many chemicals and pharmaceuticals 

as well as for the production of many valuable materials including epoxy resins, paints and 

surfactants [2].  

Polyaniline (PANI) is one of the oldest artificial conductive polymers that its high 

electrical conductivity has attracted a lot of attention. Easy synthesis and high surface area are 

its other features that can be noted. PANI was prepared by dissolvingdistilled aniline and 

ammoniumproxydisolfatin 1MHClaccording to the reported procedures [3]. 

HPAs(H3[PMo12O40]and H4[SiMo12O40]) also were prepared according to the reported 

procedures [1] and then they were supported on PANI by refluxing in ethanolfor 3 hours. 

In this work, the epoxidation of cyclo-octene as a model reaction have been investigated 

withH3[PMo12O40]and H4[SiMo12O40]supported on PANI. The various parameters such as 

type of solvent (1,2-dicholoroethane , chloroform, carbon tetrachloride, acetonitrile and 

methanol), type ofoxidant (hydrogen peroxide, t-butyl-hydro-peroxide and hydrogen 

peroxide/urea), amount ofoxidant (0.1, 0.2, 0.3 and 0.4ml t-butyl-hydro-peroxide) and amount 

of catalyst (5, 10, 15 and 20 mg) were optimized for this reaction. The progress ofthese 

reactionswas analyzedusinggas chromatography (GC) during 30-180 minutes.The optimum 

conditions were found carbon tetrachlorideas a solvent, 1mmol TBHP as oxidant, 20 mg 

catalyst for 0.5 mmolcyclo-octene at reflux temperature. At these conditions, 

H3[PMo12O40]and H4[SiMo12O40]reached near complete conversion during 90minutes. 
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Radiopaque materials have been used for variety of medical applications such as 

embolization process, preparation of implant, prosthesis and drug delivery; because they 

positioned by X-radiography easily[1,2].Usual polymers have low electron density and low 

specific gravity, why so they are made of atoms such as carbon, hydrogen, oxygen and 

nitrogen; so these polymers are radiolucent to X-ray. Using heavy elements in the structure of 

polymers is a conventional method for preparation of radiopaque biomaterial. But, covalent 

binding of iodine atom to monomers or performed polymers has been achieved great 

attention. Iodinated moieties, is the most widely radiopacifying agents used for synthesis of 

radiopaque polymers [3]. 

In this work methyl methacrylate and acrylic acid were copolymerized and the copolymer 

was modified through reaction of carboxylic acid groups onthe main chain with4-iodophenyl 

isocyanate and 3,4,5-triiodophenyl isocyanate. Iodinated moieties were used as 

radiopacyfying agents; sothe modifiedcopolymers exhibited excellentradiopacity, whereas 

non-modified copolymer has no significant X-ray visibility. X-radiography was carried out on 

the iodinated copolymersand MTT assay was used for biocompatibility studies. 

 

 
 

Figure 1. Synthesis and miodination of P(MMA-co-AA) 
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Graphene and its derivatives such as graphene oxide(GO),has attracted great attention 

because of amazing thermal, mechanical and electrical properties.Graphene, a monolayer of 

sp
2
-hybridized carbon atoms, has been employed in many fields, especially in the synthesis of 

nanocomposites[1,2]. In this work radiopaque polymers/(GO)nanocomposites were prepared 

via solution method. Radiopaque materials have been used for various medical applications 

such as embolization process, preparation of implant, prosthesis, and drug delivery. These 

polymers have been synthesized via various method such as blending of polymers with heavy 

elements or their salts; but covalent binding of iodine to monomers or performed polymers 

have been considered[3]. 

Radiopaque copolymers was synthesized via modification of P(MMA-co-AA) by mono- 

and triiodophenylisocyanate. In order to preparation of nanocomposites, various ratios of GO 

(5, 10 and 20%) were used. The radiopaque copolymers were dissolved in acetone and also 

different amount of GO was dispersed in acetone via ultrasonic homogenizer. Then GO and 

polymer solutions were mixed and stirred for 24-48 h. After that, the solvent was evaporated 

and the final products were dried in vaccum. The obtained composites were characterized by 

using scanning electron microscopy (SEM)and X-ray diffraction (XRD).Also thermal 

properties of the nanocomposites were investigated.Radiopacity of copolymers and 

nanocomposites were explored by using X-radiography. 

 

Figure 1. Preparation of nanocomposite with different percent of grapheme oxide 
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1,2-diketones are an important class of compounds which employed in synthesis of organic 

compoundssuch as imidazoles, quinoxalines, chiral 1,2diols. Several methods have been 

developed for synthesis of 1,2-diketones.wacker-type oxidation of alkynes  catalyzed by 

PdBr2/CuBr2 was reported. The Pd-catalyzed Wacker oxidation is a well-known method for 

converting alkynes to carbonyl compounds [1]. Because of practical and environmental 

concerns, this transformation has recently received much attention. In continuous of our work 

on stilbenophanes [2-3], we now report our studyonoxidationtolanophanes1underwacker 

reaction.We first synthesized and characterized the diketones2. We also found thatthe Wacker 

oxidation of two defined tolanophaneswith different alkyl chain lengths gave the 

corresponding cyclic diketones in different rate. We concluded that the oxidation rate of 

tolanophanesshow the importance of supramolecular effect in elucidation of the reaction 

mechanism. 

 

 

 

 

 

 

Figure 1. The Wacker oxidation of tolanophanes1. 
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Triethanolammonium lactate: An efficient and reusable catalyst for the 

preparation of dihydropyrano[c]chromene derivatives 
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Coumarin and some of its hydroxylated derivatives containing a benzene ring fused with a 

c-pyrone ring possess important chemical reactivity and are naturally occurring compounds, 

which exhibit antibacterial, antioxidant, anticancer, and antiallergy activities. They are 

frequently used as intermediates in the production of dyes and herbicides. Derivatives of 4-

hydroxycoumarin have been used successfully as potent warfarin-type anticoagulents (i.e., 

bromadiolone, brodifacoum, flocoumafen, thioflocoumafen) with low toxicity[1].Ascompared 

to the first-generation multidosewarfarintypeanticoagulants, these compounds are more 

potentin rodents and require reduced feeding periods andbaits [2]. 

A task-specific ionic liquid with a Bronsted acid (Triethanolammonium lactate) were used 

as an efficient and reusable catalyst for the One-Pot  three-component condensation of 4-

hydroxycoumarin, aldehydes, and malononitrile (or ethyl cyanoacetate) to approach to 

dihydropyrano[c]chromene derivatives under solvent-free condensation reaction. 

 

 

 

 

 

Figure 1. Three-component condensation of 4-hydroxycoumarin, aldehydes, and malononitrile(or ethyl 

cyanoacetate) 

The products and ionic liquid could be conveniently separated from the reaction mixture, 

indicating that the whole process was performed as a green chemical transformation. 
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 (Fe3O4@SiO2-NH-) was found to nanocatalyst efficiently a One-Pot  three-component 

cyclocondensation of isatoic anhydride and primary amines or ethylene amine with aromatic 

aldehydes under solvent free conditions to afford the corresponding mono- and disubstituted 

2,3-dihydroquinazolin-4(1H)-ones in good yields. The adventure of these catalytic 

condensation reactions represent green chemical processes, high yields, short reaction time 

and eco-friendly catalyst. 

One of the most important organic compounds are quinazolinones. Quinazoline and their 

derivatives have been reported to possess varied pharmacological properties including 

antitumor, anti-cancer, diuretic activities, anticonvulsant, anti-inflammatory, antimalarial and 

antihypertensive [1].For these reasons, much attention has been paid to the synthesis and 

biological evaluation of quinazoline derivatives. Several methods have been reported for the 

synthesis of 2,3-dihydroquinazolinone derivatives through One-Pot  condensation of isatoic 

anhydride and amines with aldehydes [2-4]. 

 

Figure 1.synthesis of 2,3-dihydroquinazolin-4(1H)-ones 

Nanocatalysis is recently developing field and is most important component of 

―sustainable technology and organic transformations‖ applicable to almost all types‘ catalytic 

organic transformations. Among nanocatalysts, several forms such as magnetic nanocatalysts, 

nano mixed metal oxides, core-shell nanocatalysts, nano-supported catalysts, graphene-based 

nanocatalysts have been employed in catalytic applications [5]. 
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alcohols under solvent-free conditions 
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Xanthenes and their derivatives have attracted substantial research interest due to their 

various biological activities and antibacterial, antioxidant, anticancer, antimalarial, and anti-

inflammatory properties. Furthermore, some of these compounds have been widely used as 

lecodyes6 and pH-sensitive fluorescent materials for visualization of biomolecules and are 

utilized in laser technologies [1].Tandem catalytic processes can replace multi-step syntheses 

with efficient catalytic reactions that can have significant impact on the manufacture of fine 

chemicals and pharmaceutical intermediates [2]. 

14-Aryl-14H-dibenzo[a,j]xanthenes and 1,8-dioxo-octahydroxanthenes were synthesized 

directly from benzyl alcohols via a tandem catalytic process using Choline peroxydisulfate 

(ChPS). The synthesis proceeds through two steps: an oxidation of the benzyl alcohols to 

benzaldehydes followed by condensation with 2-naphthol or dimedone to form products. 

Choline bisulphate (ChBS) reduced species is generated in-situ from ChPS, which catalyses 

formation of desired products in shorter reaction time, with good to excellent yields 

 

Figure 1.Tandem synthesis of xanthenes from benzyl alcohols in the presence of ChPS 
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Nowadays attentions were drawn over development of biodegradable polymers to reduce 

the use of fossil fuels [1]. Polycaprolactone (PCL) is a hydrophobic, biodegradable aliphatic 

polyester with crystallinity about 50% that can be synthesized from crude oil via the ring 

opening polymerization of caprolactone monomers [2]. Inorganic-organic hybrid 

nanocomposites (NCs) have attracted more attention because they combine rigidity and high 

stability of inorganic nano-fillers with flexibility, ductility, dielectric and easy processability 

of organic matrix [3]. 

In this paper, nanocomposite films of polycaprolactone (PCL)/ZnO-PVA were prepared by 

casting/solvent evaporation method. For this purpose, ZnO nanoparticles (NPs) were first 

modified with poly(vinyl alcohol) (PVA), at room temperature by ultrasound irradiation 

method. Then, PCL/ZnO-PVA NCs were obtained by addition of various weight percentages 

(2, 4 and 6 wt%) of ZnO-PVA into the PCL matrix, under vigorous stirring and subsequent 

ultrasonic irradiation (Figure 1). The structural characterization of the NC films was carried 

out using transmission electron microscopy (Figure 2) and X-ray diffraction. It was found that 

relative changes in the peaks were observed, as the concentration of filler was increased. In 

addition, embedding the NPs into PCL exhibited a reduction in thermal stability of NCs as 

compared to the pure PCL. Tensile tests for the prepared films with different NP loadings 

showed that the tensile strength of the NCs have significantly improved compared with pure 

PCL. 
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Aromatic diazonium salts have been prepared and studied for years. These salts are 

important building blocks in classical and modern organic synthesis, and interest in these 

versatile and reactive species remains high [1]. Although diazonium salts have wide 

applications in the synthesis of various compounds, these salts have a serious drawback in 

their intrinsic instability and explosive potential. Therefore, these compounds are usually 

synthesized at around 10 °C, and to avoid their decomposition, they are handled below 0 °C 

[2].Thus, aryldiazonium salts with higher stability and versatility that can be easily made and 

stored under solid state conditions with explosion-proof properties are desired and necessary. 

In continuation of our studies on the application of stable diazonium salts [3,4[,herein, we 

wish to report an efficient, fast and straightforward procedure for the synthesis of N-

phenylacetamide and arylcarboxyamide using aryl diazonium silica sulfates in the presence of 

acetonitrile orisocyanides. Using the present method, different kinds of aryl diazonium silica 

sulfates, containing electron withdrawing groups as well as electron donating groups, were 

rapidly converted to the corresponding of N-phenylacetamide and arylcarboxyamide in good 

yield. Simple and clean work-up, and good yields were the advantages of this method. 
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Figure 1. scheme of reaction    
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Polycaprolactone (PCL) is a semi-crystalline, hydrophobic, biocompatible and 

biodegradable polymer that has extensively been used in packaging materials and biomedical 

applications [1]. However, PCL has some drawbacks including slow crystallization rate and 

low stiffness that limited its practical application. These drawbacks can be overcome by 

incorporation of nanofillers such as metal oxide nanoparticles (NPs), which improve the 

physical properties and extend its practical use [2]. 

We prepared nanocomposites (NCs) based on polycaprolactone and diacid based on 

bioactive amino acid (N-trimellitylimido-L-alanine) (DA)modified ZnO, using ultrasound 

irradiation. First, the surface modification of NPs was accomplished using ultrasound 

irradiation, in order to increasing the compatibility and dispersity in the polymer matrix. Then 

PCL composite films containing different amounts of modified NPs were achieved through 

solvent casting method by the use of dichloromethane as a solvent. Transmission electron 

microscopy images (Figure 1) verified the presence of NPs in the polymer matrix. The films 

were characterizedby Fourier transform infrared spectroscopy, X-ray diffraction 

andthermogravimetricanalysis. The nature of interaction between PCL and the NPs was 

determined by Fourier transform infrared spectroscopy.  
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Recently, we reported the synthesis and characterization of the dithiazolopyridine1 and 

studied its optical properties upon coordination to Cu
2+
 to give complex Cu

2+
 [1]. We found 

that Cu
2+
 displays high sensitivity, well reversibility and rapid response (<1 min) for 

recognizing CN
‒
in THF. 

 

Herein, the synthesis and characterization of dithiazolopyridine2 is reported. In contrast to 

compound 1, probe 2 detected directly the cyanide ions without using of its metal complexes 

[Figure 1]. The practical application of the 2 for the detection of CN
−
 ions was realized by 

using solution coated silica strips (TLC plates). 

 

Figure 1.compound2 detected directly CN
- 
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Dihydropyridine Derivatives 
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1,4-Dihydropyridines (1,4-DHPs) are important class of compounds in the field of drugs 

and pharmaceuticals [1]. The DHP moiety is common to numerous bioactive compounds. 

Recently, several modifications for this classical method have been reported for the facile and 

efficient synthesis of important dihydropyridine derivatives [2].Improvements in such 

syntheses have been sought continuously. Melamine-formaldehyderesin supported 

H
+
[MFRH] works under heterogeneous conditions. It is an inexpensive and non-hazardous 

solid acid catalyst. It can easily be handled and removed from the reaction mixtures by simple 

filteration [3]. 

In this communication, we describe a simple but effective modification of the 

Hantzschreaction that produces high yields of the desired dihydropyridines while preserving 

the original One-Pot  strategy. The reaction of dimedone, barbitoric acid, aromatic aldehydes, 

and ammonium acetate in the presence of [MFRH] as a mild acid catalyst resulted in the 

formation of polycyclicdihydropyrimidinones (Figure 1). 

 

Figure 1. Synthesis of polycyclic dihydropyridines over [MFRH] 

 

In conclusion, the present method demonstrates an operationally simple and clean 

procedure for the synthesis of polycyclic dihydropyridines using a catalytic amount of 

melamine-formaldehyderesin supported H
+
. In addition, low cost, recyclability, low toxicity, 

high acidity andmoisture compatibility of the catalyst, excellent yields of products within 

short reaction time make this methodology a valid contribution to the existing processes in the 

field of 1,4-Dihydropyridine synthesis. 
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Mesoporous silica-coated magnetic nanoparticles (Fe3O4@MSNs) is found to be an 

efficient recyclable organocatalyst for selective synthesis of indolyl 4H-chromenes derivatives 

[1].Easy reaction conditions coupled with simple work-ups, makes this methodology a 

superior option for synthesis of diversified indolyl 4H-chromenes [2].
 

The versatility ofFe3O4@MSNs catalyst is studied for the synthesisof indol-3-yl-4H-

chromene derivatives from the reactionbetween salicylaldehyde, active methylene 

compounds, and substituted indoles [3]. 

 

 

 

+   +  

 
 

Figure 1. General scheme for the synthesis of indolyl 4H-chromenes derivatives. 
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Synthesis, characterization and catalytic properties of MoO2(acac)2 

immobilized on nanostructured polyaniline 
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Preparation and characterization of catalysts are highlighted in this study.In 

particular,nonosized materials offer an awarding challenge with the respect of elucidation 

reaction pathways on structured catalytic surfaces,leading eventually to significant 

improvements in catalyst performance[1]. 

Polyaniline is one of the most versatile conducting polymers which have been extensively 

investigated due to its remarkable properties,such as tunable electrical conductivity 

,inexpensive monomer,facile synthesisand good environmentalstability [2]. 

In the present study,PANInanoparticles were synthesized by polymerization techniques 

using Ammonium persulfate as oxidizing agent.For the synthesis of a heterogeneous catalyst 

polyaniline/Mo,complex MoO2(acac)2 was loaded onto the surface of the modified 

polyaniline nanoparticles.This catalyst was as an efficient catalyst for epoxidation of cis-

cyclooctene and wide variety of alkenes,including aromatic and aliphatic terminal ones using 

tert-butylhydroperoxide(TBHP) as oxidant.This new heterogeneouscatalyst could easily be 

recovered and reused four consecutive with no loss of activity. 

The new catalyst was characterized by FT-IR,CHNS,ICP, TGA and FE-SEM. 
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Figure 1. Scheme of the reaction. 
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The metallic nanoparticlesare considered as the most promising compounds as they contain 

remarkable antibacterial properties due to their large surface area to volume ratio.There are 

many interest for researchers in this area due to the growing microbial resistance against 

metal ions, antibiotics and the development of resistant strains [1].Among the all novel metal 

nanoparticles, silver nanoparticles are the arch products from the field ofnanotechnology 

which have gained boundless interests because of theirunique properties such as antibacterial 

and antifungal activity as well as their catalytic properties [2]. 

In the present study,PANI/Ag nanocomposites with Ag concentration were synthesized by 

polymerization techniques using Ammonium persulfate as an oxidising agent.For the 

synthesis of PANI/Ag nanoparticles, silver ions were loaded onto the surface of the modified 

polyaniline and reduced to silver nanoparticles by addition NaBH4. For the synthesis of 

PANI/Mo, complex MoO2(acac)2 was loaded onto the surface of modified polyaniline 

nanoparticles.Antimicrobial effects of PANI/Ag and PANI/Mo sampleswere tested against 

Bacillus subtilisand Pseudomonas syringeato evaluate their antibacterial activity and also 

against Fusariumgraminearum and Rhizoctoniasolanifor assessment of their antifungal 

activity. The obtained biological results showed that,bothnanocomposite have shown 

excellent antibacterial and antifungal activity against abovementioned organisms. 

The structure and properties of PANI/Ag and PANI/Mo nonocompositeswere assessed by 

XRD,FT-IR,ICP, CHNS and TGA. 
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Heterogeneous catalysis, especially involving metal nanoparticles, offers several 

advantages over the homogeneous counterpart such as easy recovery, easy recycling, and 

enhanced stability of the catalyst. Some heterogeneous catalytic systems have recently been 

developed including copper nanoparticles on activated multi-walled carbon nanotubes [1] and 

copper(I)-modified zeolites [2].  

In this work, we prepared the novel PVC-supported triazole-copper(0) nanoparticle 

catalyst from PVC, sodium azide, phenyl acetylene, and copper(II) sulfateunder the reduction 

conditions. The catalyst was characterized by the FT-IR, ICP, and XRD analysis techniques.  

Thecatalyst was screened for the synthesis of 1,2,3-triazoles by thecopper-catalyzed click 

reaction. The multi-component reactions ofaryl iodides, terminal alkynes, and sodium azide in 

the presence of the catalyst produced 1,4-disubstituted 1,2,3-triazoles via the Ullman-Click 

reactions. This method offers several advantages including excellent product yields, an 

environmentally friendly procedure, short reaction times, and a simple work-up procedure, 

which make it a useful process for the synthesis of 1,2,3-triazoles(Figure 1). 
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Figure 1. Synthesis of 1,4-diaryl-substituted 1,2,3-triazoles using PVC-supported 1,2,3-triazole-copper(0) 

catalyst. 
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 Multi-component reactions (MCRs) have emerged as a powerful tool for the construction 

of novel and complexmolecular structures due to their advantages over the conventional 

multi-step synthesis.The major advantagesof MCRs include lower costs, shorter reaction 

times, high atom-economy, and energy savings by avoiding thetime-consuming and expensive 

purification processes [1]. Pyranopyrazoles are an interesting class of heterocyclic 

compounds. They have been used as fungicidal, bactericidal,and anti-cancer agents. They 

have also been reported as pharmaceutical ingredients and biodegradable agrochemicals [2].  

In this paper, novel multi-component syntheses of pyranopyrazoles from pyrazolones, 

phenyl acetylene, and aldehydes in the presence of TFA/HOAcarereported. The structures of 

the products obtainedwere determined by the
1
H NMR, 

13
C NMR, FT-IR, and mass 

spectroscopic techniques. After determining the optimumreaction conditions, new 

pyranopyrazolederivatives were synthesized.  
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Figure1.  Novel multi-component synthesis of pyranopyrazoles from pyrazolones, phenylacetylene, and 

aldehydes. 
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Cyclophanes play an important role in ―host–guest‖ chemistry andsupramolecular 

assembly. Stilbenophanes, cyclophanes containing stilbene moieties,are interesting classes of 

macrocyclic hosts, whichcan be used as platforms for the design of supramolecularsystems. 

In continuation of our investigation on stilbenophanes[1–2], herein, we report the synthesis, 

structure of a new stilbenophaneand its complexationbehavior. The stilbenophane2was 

synthesised based onthe intramolecularMcMurry coupling of the corresponding1. Its structure 

was confirmed by NMR, Mass spectroscopy. 
 

 

Figure 1. Scheme of the reaction. 
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In recent decades, organic color chemistry is undergoing very exciting development as a 

result of the opportunities presented by dye applications in high technology fields: electronic 

devices, linear and nonlinear optics, reprography and sensors. In pharmaceutical, azo 

compounds are well known for antifungal, antiviral activity and some are useful as 

chemotherapeutic agents polymer [1]. Commonly, they are prepared by diazotization, a 

procedurein which a primary aromatic amine is treated with a source of nitrous acid. In spite 

of all precautions the formation of dark decomposition products due to the existence of 

nitrous acid and its aromatic amine is unavoidable, thus lowering the yield and also making 

the product difficult to isolate [2].
 

Antimony pentachloride (SbCl5), a thin, colored and fuming liquid, is used in industry and 

organic synthesis. Since Antimony pentachloride is a liquid with a high specific gravity which 

fumes in air and reacts with moisture to form HCl, its handling and usability in the liquid 

form is laborious, the supported form is indeed preferable. It has been claimed that the 

supported SbCl5 is a solid superacid [3].
 

Herein, we wish to report a convenient method for diazotizationand diazo coupling 

reactions by using nano-gama-Al2O3.SbCl5 at room temperature by grinding (scheme 1). 
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Figure 1. Scheme of the reaction. 
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The challenges of the 21st century require scientific and technological achievements that 

must be developed under sustainable and environmentally benign practices. In this vein, click 

chemistry and green chemistry walk hand in hand on a pathway of rigorous principles that 

help to safeguard the health of our planet against negligent and uncontrolled production 

[1].Cu(I)-catalyzed terminal alkyne–azide cycloaddition (CuAAC) has recently emerged as a 

powerful ‗click‘ reaction, known for its exquisite selectivity and high yields [2]. 

In this work, we prepared a newPVC-supported phenylene diamine-copper(0) 

nanoparticlecatalyst, and used it for the synthesis of 1,2,3-triazoles by copper-catalyzed 

alkyne–azide cycloaddition (CuAAC).The catalyst was prepared from PVC, 1,2-phenylene 

diamine,and copper(II) acetate under the reduction conditions.This new functionalized 

polymer was fully characterized with different methods such as the ICP, XRD, and elemental 

analysistechniques. 1,2,3-triazoles were synthesizedvia the multi-component reaction ofan 

azide, an alkyne, and anorganic halidein the presence of the catalystat 60
0
C.This method 

offers several advantages including excellent yields, an environmentally friendly procedure, 

short reaction times, and a simple work-up procedure, which make it a useful process for the 

synthesis of 1,2,3-triazoles. 

Ar RX NaN3

N
N

N
R

Ar

H2O/ EtOH, 600C
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Figure 1. 1,3-dipolar azide-alkyne cycloaddition reaction catalyzed by Cu(0)nanoparticles on PVC surface. 
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The copper(I)-catalyzed 1,2,3-triazoleformation reaction between azides and terminal 

alkynes has become the gold standard of 'click chemistry' due to its reliability, specificity, and 

bio-compatibility [1]. The chemistry of triazoles and their fused heterocyclic derivatives has 

received considerable attention due to their synthetic and effective biological importance. A 

large number of 1,2,4-triazole derivatives have attracted much attention due to their 

interesting biological activities such asthe anti-inflammatory, anti-malarial, anti-fungal, and 

anti-cancer ones [2-3]. In this work, we synthesized 3-(prop-2-yn-1-ylthio)-5-

(trifluoromethyl)-4H-1,2,4-triazole 2 from 5-(trifluoromethyl)-2,4-dihydro-3H-1,2,4-triazole-

3-thione 1 and 3-bromoprop-1-yne in the presence of K2CO3. Then the click reaction of 2 

with aromatic azides in the presence of Cu(OAc)2 and sodium ascorbate in DMF,as 

solvent,led to the formation of the desired 1,2,3-triazole compounds in good yields. The 

structuresof the compounds obtained were characterized by theIR, NMR, and elemental 

analysistechniques. 
 

 

 

Figure 1.Synthesis of 1,2,3-triazole-based1,2,4-triazoles. 
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Heterocyclic compounds have increasing important in the pharmaceutical industry and the 

most of important life-science products are contain heterocyclic structures [1].  

Perhalogenated pyridines have a broad chemistry that arising from replacement of halogen 

atom by various nucleophiles via aromatic nucleophilic substitution reaction.Halogen 

substituents atdifferent positions of heteroaromatic systemsring indicate different reactivity 

tonucleophiles, for example reaction of various nucleophiles with pentachloropyridine [2] and 

pentafluoropyridine [3]reported in detail.Regiochemistryof nucleophilicsubstitution reactions 

is depend on the nature of nucleophile, reaction condition, and solvent [4].Herein we wish to 

report the solid phase synthesis of some substituted diheteroaryl sulfide from reaction of some 

fluooro- and chloro-heteroaromatic 1 compounds in porcelain mortar with of 4,6-

diaminopyrimidine-2(1H)-thione2 for 15 min at room temperature. The structure of 

compounds were confirmed with 
1
H-NMR,

13
C-NMR and

19
F-NMR spectroscopy.  

 

In conclusion, we have shown that some substituted diheteroaryl sulfide could be 

synthesised from chemoselectiv reaction of 4,6-diaminopyrimidine-2(1H)-thionevia S 

nucleophile site with some fluooro- and chloro-heteroaromatic compounds.  
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Pyrazole is amongst the most important structural units found in many different natural and 

synthetic products that exhibit a wide range of biological activities [1]. Thepyrazole core is a 

privileged heterocyclic scaffold, and is a constituent of agro-chemicals, and polymeric 

materials, besides its use as a unique ligand. Although pyrazoles are rarely found in natural 

products, they represent an important motif of man-made biologically active compounds such 

as celecoxib, fipronil, lonazolac, viagra, and many others. In continuance of our interest in the 

1,3-dipolar cycloaddition reactions [2,3] we describe our endeavor toward the synthesis of 

1,3-diphenyl pyrazoles on the basis of the 1,3-dipolar cycloaddition protocol. Therefore a 

straightforward, operationally simple and high yielding protocol for the synthesis of pyrazole 

derivatives, from easily available starting materials is always needed. Presented in this article 

are the results of One-Pot , three-component coupling of, 4-oxo-4H-chromene-3-

carbaldehyde, hydroxylamine hydrochloride and hydrazonoyl chlorides 1 to yield 1,3,4-

trisubstituted pyrazoles 2.We describe a straight forward strategy for the regioselective 

synthesis of pyrazoles in good to excellent yields in EtOH as solvent at room temperature 

(Figure 1). 

 
Figure 2. Synthesis of 1,3-diphenyl-1H-pyrazole-5-carbonitrile viathree-component reaction 
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The Sonogashira cross-coupling reaction of terminal acetylenes with aryl or vinyl halides 

has been evidenced to be a powerful method for the creation of substituted alkynes, which has 

been widely applied in the synthesis of heterocyclic compounds [1]. The thiazoloquinoxaline 

ring system dramatically increases a variety of biological properties such as the anti-bacterial, 

anti-viral, and anti-amoebic activities [2-3].In this work, we synthesized a number of 3-

benzyl-2-(4-styryl)-2,3-dihydrothiazolo[4,5-b]quinoxaline3 derivatives from the Sonogashira 

coupling reaction of 2-chloro-3-(prop-2-ynylthio)quinoxaline 1 with various aryl iodides 

followed by hydroamination and the subsequent cyclization of the resulting 2-chloro-3-((3-(4-

nitrophenyl)prop-2-yn-1-yl)thio) quinoxaline2in a One-Pot  procedure. Theproducts obtained 

were characterized by the spectroscopic data and screened for anti-bacterial activity. 

 

 

Figure 1.Synthesis of thiazolo quinoxaline derivatives 
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Quinoxalines are of interest sincesome natural compounds bearing the quinoxaline unit 

exhibit high biological activitiessuch as the anti-microbial, anti-inflammatory and anti-cancer 

ones [1-3].Palladium-catalyzed coupling reactions have become a powerful tool in organic 

synthesis.In this work, we present a procedure for the synthesis of some new thieno[2,3-

b]quinoxalines 3viathe Sonogashira coupling followed by an interamolecular Heck 

reaction.Treatment of 2-chloro-3-(prop-2-yn-1-ylthio)quinoxaline1with various aryl iodides 

in the presence of Pd-Cu catalyst afforded 2-(3-arylprop-2-ynylthio)-3-chloroquinoxalines 2 

in good-to-high yields. The resulting compoundsunderwent cyclization to 3-substituted 

thieno[2,3-b]quinoxalines3under the Heck reaction conditions(Figure 1).The products 

obtained were characterized by theIR, 
1
H NMR, 

13
C NMR, and mass spectroscopic 

techniques. Alsothese quinoxaline derivatives were evaluated for anti-microbial activity 

against the microorganisms such as Escherichia coli(Gram negative bacteria) and Bacillus 

subtilis (Gram positive bacteria). 

 

 

Figure 1. Synthesis of new3-substitutedthieno[2,3- b]quinoxalines. 
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Perhalogenated aromatic and heteroaromatic compounds are important starting materials 

for the synthesis of other heterocyclic [1].Pentachloropyridine reacted with bulky 

nucleophiles at 2-position of pyridine ring and with small nucleophiles at 4-position of 

pyridine ring [2].  

In this work we investigated the reaction of pentachloropyridinewith anion derived 

from1,3- dicarbonylcompounds in the presence of potassium carbonate in DMSO as 

solvent.Our study indicated that the initial substitution occurs atthe 4-position of pyridine ring 

followed by cyclization at the 3-position of pyridine ring(Figure 1). The structure of 

compounds was confirmedby 
1
H-NMR and 

13
C-NMR spectroscopy data. 

. 

 

 

Figure. Reaction of 1,3- dicarbonylcompoundswith pentachloropyridine 

In conclusion, we demonstrated that the reaction of 1,3- dicarbonyl compounds with 

pentachloropyridine proceeded firstly from carbonsite of nucleophile and subsequence from 

oxygen site of nucleophile in two products and in 3bcyclisation occurred with oxygen site to 3 

position of pyridine ring. 
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Due to their efficient anticancer, antitumor, anticonvulsant, antibacterial, anti-

inflammatory as well as HIV protease inhibitory, sulfonamides have found paramount 

importance as structural motifs in pharmaceuticals and biologically active compounds [1]. 

Being potent inhibitors of carbonic anhydrase [2],caspase[3] and cyclooxygenase-2 (PTGS2) 

are of other applications [4].Some examples of therapeutically important sulfonamides are 

sildenafil, amprenavir, celebrex and darunavir. To date, significant efforts have been allocated 

for the synthesis of sulfonamides in which all of them use from reactive amines in which lack 

from the requirement of additional protection/deprotectionsteps.Herein, we wish to disclose a 

general and novel strategy for the sulfonamidation of un-reactive amines. 
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Figure 1. Scheme of the reaction. 
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Since the discovery of C-H olefination of benzene by Fujiwara at 1967 [1] numerous 

catalytic versions of this transformation have been developed. The vast majority of these 

catalytic protocols proceed under ―ligandless‖ conditions (with Pd
II
 salts such as Pd(OAc)2 as 

catalysts) and use oxidants such as peroxides, peroxyesters, dioxygen, polyoxometalates, Cu
II
, 

or Ag
I
 to achieve catalytic turnover [2]. Glycogen synthase kinase-3β (GSK-3βa) is 

responsible for many important biological activities, such as Wnt and Hedgehog signaling 

pathways, stem-cell renewal, meiosis steps, cellular differentiation, apoptotic mechanisms, 

circadian rhythm, gene transcription as well as insulin action [3].Thus, the development of 

GSK-3βinhibitors has been regarded as a potential therapeutic approachfor these related 

diseases. Zou et al. found that benzo[e]isoindole-1,3-diones are of most powerful GSK-

3βinhibitors [4]. However, the traditional synthesis pathways of benzo[e]isoindole-1,3-diones, 

are very complex, for example including sequential steps such as diazotization, low-yield 

benzyne formation, Diels-Alder reaction, amidation of esters, cyclization via ortholithiation 

and cabonization, oxidation of hemiaminal to amide and harsh dealkylation.Herein, we report 

a direct method to the synthesis of benzo[e]isoindole-1,3-dione derivatives via tandem 

oxidative coupling reactions of readily available raw materials. 
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Figure 1. Scheme of the reaction. 
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Nanocomposites are materials designed for enhanced performance in any number of 

unique applications [1]. Alumina nanoparticles are of much interest, because of Al2O3 is the 

most cost effectiv, hardness, highstrength, excellent dielectric properties [2]. In this project, 

the surface modification of alumina nanoparticles (NPs) was performed in order to prevent 

aggregation between hydrophilic surface of NPs and improvement of NPs compatibility with 

the polymer matrix. The modification was carried out using Vitamin B1 under ultrasonic 

irradiation. The characteristics of the modified alumina NPs were studied. Then, PVC/α-

Al2O3-VB1nanocomposites (NCs) containing 3, 5 and 7 wt % of modified NPs were 

synthesized under ultrasonic irradiation. The study of the NCs morphology with FE-SEM and 

TEM, showed a homogenous dispersion of NPs in the polymer matrix (Figure 1). 

 

Figure 1. Reaction sequence for the preparation of PVC/α-Al2O3 NCs 
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Polycarbonate (PC) is extensively used in many applications because of its very good 

physical and chemical properties, such as excellent transparency, high mechanical strength, 

good thermal stability and high heat-distortion temperature [1].The increasing amount of PC 

wastes from compact discs and plastic objects make their recycling development necessary 

[2]. Accordingly, here we report chemical recycling of wastes received from optical discs 

(CDs) and digital optical discs (DVDs) as polycarbonate wastes by using two methods. In the 

first method, chemical recycling of polycarbonate wastes in the presence of 1,4- butanediol/ 

water mixture as the solvent, NaOH and nano TiO2 as catalyst and solid support, respectively 

and the second method, chemical recycling in presence diethylene glycol (DEG) and water as 

solvent and magnetic nanoparticles (Fe3O4@SiO2) as heterogeneous catalystwere performed. 

In these reactions PC converts to Bis (butanol) of bisphenolate (DBA-BPA) and 4,4'-

(propane-2,2-diyl) diphenol(BPA)  as the major products. 
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Poly(vinylidene fluoride)(PVDF) membranes have been extensively applied to scientific 

research and industrial process due to its outstanding properties such as high thermal stability, 

good chemical resistance and membrane forming properties, in which these properties make it 

suitable for wastewater treatment. By possessing low level of extractable, PVDF can be 

considered as a pure polymer; which makes it a suitable candidate in biomedical and bio-

separation applications [1]. 

Nanoscale particles have been widely studied in environmental separations and catalytic 

reactions due to their unique physical and chemical properties. Titanium oxide nanoparticles 

have extensively applied in industry and in different photo catalyst area for converting the 

contamination to the composition of the organic materials to be recovered in 

environment.Chrome which is present in the underground and surface water is one of the 

most toxic element threating humanhealth and animals [2]. Chrome has been removed in 

different type of ways. In this study removal Chrome fromwater was investigated by PVDF 

membrane involves TiO2/ Fe2O3 /Al2O3nanocomposites.  For prepared PVDF membrane we 

used polyvinilidenflourid (PVDF) as polymer matrix and TiO2/ Fe2O3 /Al2O3 nanocomposite 

with loading content of (3% wt.) as reinforcement phase by using phase inversion technique. 

The influence of the parameters including pH, and chrome concentrations in a mount of 

adsorption were examined and the adsorption isotherms were analyzed by using Langmuir 

and Freundlich models. Some techniques such as XRD, Field emission scanning electron 

microscopy (FE-SEM) ،have been used for studying The morphology of membranes and 

structural properties of TiO2/ Fe2O3 /Al2O3 nanocomposites, and the remained concentration 

of chrome in water was measured by AAS device. The results show use PVDF /TiO2/ Fe2O3 

/Al2O3membrane is an effective and rapidway to remove Cr (VI)from water. 
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  Nitrile oxide 1,afforded in situ from the reaction of dibromo formaldoxime and 

KHCO3,reacts with the olefin compounds to give bromoisoxazolines in satisfactory yields[1-

4]. Reaction of indeno[1,2-b]quinoxalin-11-one2 with 1-phenyl-2-(triphenyl-

phosphanylidene)-ethanone3in ethanol resultedin 2-indeno[1,2-b]quinoxaline-11-ylidene-1-

phenyl-ethanone (corresponding chalcone)4 at room temperature. 1,3-Dipolar cycloaddition 

of 2-indeno[1,2-b]quinoxalin-11-ylidene-1-phenyl-ethanone4 with nitrile oxide 1at room 

temperature in dichloromethane for 3 h formed a spiro compound with an isoxazole 

ring5(figure1).The structures were confirmed spectroscopically (IR, 
1
H- and 

13
C-NMR, and 

EI-MS) and by elemental analyses. 

 

Figure3. Synthesis of isoxazole ring 

 

References 

[1] Y.Basel, A.Hassner. Synthesis(1997), 309. 

[2]  K.Torssell, O. Zeuthen.Acta Chem. Scand. B32 (1978)118. 

[3] S. C. Sharma, K. Torssell.Acta Chem. Scand. B33 (1979)379. 

 

 

 

mailto:aalizadeh@modares.ac.ir


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
86 

 

The preparation of Bi2O3-NiAl2O4 Nanocomposite and its Catalytic 

Application in the Synthesis of Organic Heterocyclic Compoundsa 
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Metal oxides nanocatalysts have attracted significant attention for their wide range of 

applications.Among these oxides, Bismuth oxide, Bi2O3, due to its high refractive index, 

dielectric permittivity, marked photoconductivity and photoluminescence, is used in a variety 

of areas such as sensor technologyandopticalcoatings [1]. Also, Alumina-based composites 

are extensively used as catalytic materials, ceramic separation membranes and catalytic 

membranes. Alumina properties such as high specific surface area, surface acidity and defects 

in their crystalline structures are theimportant factors in such wide range of applications 

[2].Regarding, the Bi2O3-NiAl2O4Nanocompositewas preparedby co-precipitationprocess. 

The nanocomposite was characterized by XRD, FESEM,TEM and FT-IR. 

Recently, One-Pot  multicomponent reactions (MCRs) have played an increasingly 

important role in organic and medicinal chemistry because of decreasing a number of reaction 

steps, lowercosts, high atom-economy, energy saving, and the avoidance of time 

consuming,waste consumption and expensive purification processes [3]. Hence, 

multicomponent reactions (MCRs) are very important for the construction of many 

heterocyclic compounds such as benzoxanthene and pyrimidinone derivatives. The synthesis 

of these compounds due to large number of biologicaland pharmacological properties has 

received a great deal of attention.The aims of this research were to synthesize and characterize 

the Bi2O3-NiAl2O4 nanocomposite. The catalytic properties of the nanocomposite in the 

synthesis of heterocyclic compounds were also investigated. 
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Figure 1. Scheme of the reaction 
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1-amidoalkyl-2-naphtol derivatives are of significant importance since they have been 

frequently applied as hypotensive and bradycardiac agents [1]. 1-amidoalkyl-2-naphtol can be 

converted to 1,3-oxazine derivatives [2]. 1,3-oxazines have potentially different biological 

activities including antibiotic, antitumor ,analgesic, anticonvulsant, antipsychotic, 

antimalarial, antianginal, antihypertensive, and antirheumatic properties. 

1-amidoalkyl-2-naphtol can be prepared by multicomponent condensation of 

arylaldehydes,2-naphtols and amide derivatives or acetonitrile in the presence of different 

lewis or bronsted acids as P-TSA, ZrOCl2, Yb(OTf)3/[Bmim]BF4, FeCl3.SiO2, I2, Sulfamic 

acid [3]. However, many of the reported methods are associated with one or more of the 

following drawbacks: low product yield, expensive or air-sensitive reagents, long reaction 

time, harsh reaction conditions, the used of toxic, corrosive and non-reusable catalysts, and 

the use of large amount of catalyst. Therefore, the development of more efficient procedures 

for the synthesis of 1-amidoalkyl-2-naphthols is still needed. A simple and eco-friendly 

method for the preparation of amidoalkyl naphthols derivatives via the three-component 

condensation reaction of aldehydes, 2-naphtol, and amidsin the presence ofacidic catalyst is 

described (Fig 1). 

 

 
Figure 1. Synthesis of amidoalkyl naphtol by acidic catalyst 
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DFT Study on the Mechanism of Chemoselectivity in [4+2] Cycloaddition 

Reaction Involving Electron-Poor Dienophile with DanishefskyDiene 
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The Diels –Alder reaction has to be a convenient way to assemble complex six membered 

cycles due to its versatility as well as its high regio- and stereoselectivities [1].The scope of 

this class of cycloaddition is very large and allows not only the synthesis of cyclohexene 

derivatives but also of a variety of heterocycles by swapping carbon atoms on the diene 

and/or the dienophile component with heteroatoms (O, N, S for instance; the so-called hetro- 

Diels-Alder reaction) [2]. 

The reaction between indole derivatives with Danishefskydiene leads exclusively to the 

Diels-Alder (DA) cycloadducts resulting from the participation of the indole 2,3-carbon- 

carbon double bond [3].With considering the different products, we present a DFT study on 

the mechanism of cycloaddition reactions of indol derivatives with Danishfskydiene. Two 

possible mechanisms exist for this process, stepwise and concerted. The activation energies 

and DFT- reactivity indices was investigated for these reactions. The concerted mechanism 

with low activation energy is favorable path for DA and hetero-Diels-Alder(HDA) reactions. 

The DFT-reactivity indices can explain regioselectivity and stereoselectivity for these 

processes. 
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Figure 1. Scheme of the reaction 
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Many quinolinones derivatives and molecules that have triazoles ring in their structure 

have been reported as anti-cancer agents [1]. Furthermore, some quinolinone analogs 

demonstrated potent anticancer activity [2]. Accordingly the quinolinoneand  triazole ring 

scaffold is considered as an attractive heterocycle in the field of anti-cancer drug design and 

development.Herein, we decided to investigate novel series of 9-(4-((1-benzyl-1H-1,2,3-

triazol-4-yl)methoxy)phenyl)-3,6,6-trimethyl-1-phenyl-1,4,4a,5,6,7,8a,9-octahydro-8H-

pyrazolo[4,3-b]quinolin-8-one. 1was prepared via the reaction of propargyl bromide with 4-

hydroxybenzaldehyde. (Azidomethyl)benzene was separately prepared by the reaction of 

benzylbromide with sodium azide. One pot multicomponent reaction of 4-(prop-2-yn-1-

yloxy)benzaldehyde, dimedoneand 3-methyl-1-phenyl-1H-pyrazol-5-amine in ethanol led to 

compound 2which finally reacted with (azidomethyl)benzene in triethanolamine to form the 

desired product that was characterized by FT-IR and 
1
HNMR spectra. 

 

Figure 1.Synthesis of 9-(4-((1-benzyl-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-3,6,6-trimethyl-1-phenyl-

1,4,4a,5,6,7,8a,9-octahydro-8H-pyrazolo[4,3-b]quinolin-8-one. 
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Biologically Synthesized Silver Nanoparticles by Aqueous Extract of 

Satureja intermedia C.A. Mey and Evaluation of Antioxidant Activity  
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Developing high-yield, low cost, nontoxic and environmentally friendly methods for 

metallic nanoparticles is an increasing need. Using plants towards synthesis of nanoparticles 

are emerging and beneficial with the presence of broad variability of bio-molecules in plants 

which can act as capping/stabilizing and reducing agents. Among the metallic nanoparticles, 

Silver has been enormously utilized for its diverse applications in the fields of bio labeling, 

opto-biosensors, cancer cell imaging, drug delivery systems, polarizing filters, electrical 

batteries, staining pigments, etc. [1]. 

In the present attempt, we evaluated total phenolic and flavonoid contents in aqueous 

extract of Saturaja intermedia C. A. Mey (Labiateae) collected from Gardaneh Almas (2350-

2400 m), between Astara and Ardabil, on June 2014. Results showed that the extract is rich in 

flavonoids (21.123± 0.0698 μg/mL) and phenolic compounds (25.289±0.0698 μg/mL) and the 

plant could be a good choice for bio reduction process. So we investigated biosynthesis of 

SNPs by the aqueous extract of S. intermedia and found an easy and rapid procedure. For this 

reason, a 100 mL aliquot of a 0.01 M solution of AgNO3 was gradually added to 20 μL of 

theaqueous extract of S. intermedia. The mixture was kept in an ultrasonic during the addition 

and then was stirred in a magnetic stirrer (500 rpm) at room temperature for 48 hours. Silver 

nanoparticles were gradually obtained during the reaction and were washed by de-ionized 

water and dried for an hour in an oven at 100°C. Then the synthesized nanoparticles were 

characterized. UV-Vis spectrum of colloidal solution of SNPs showed a strong surface 

Plasmon resonance centered at 475 nm confirmed the nanocrystalline character of the 

particles [2]. The XRD study showed crystalline nature and face cubic center shape for 

nanoparticles. TEM study showed that the mean diameter and standard deviation for the silver 

nanoparticles were 29.29±28.18 nm. Electron donation ability of the extract and the colloidal 

solution of SNPs and also BHT as a standard antioxidant, were measured from the bleaching 

of the purple-colored methanol solution of DPPH [3]. Results showed that the aqueous extract 

of S. intermedia exhibited higher scavenging activity in concentrations 2 and 0.2 (μg/mL) 

compared to Ag/S. intermedia suspension and DPPH (as a standard). By reducing the 

concentration to 0.02 μg/mL and lower, BHT was more effective than the aqueous extract and 

Ag/S. intermedia suspenssion. 

It can be concluded that the aerial parts of S. intermedia  is a good source of flavonids and 

phenolic compounds, a potent antioxidant and also a valuable choice for bio-reduction and 

biosynthesis of silver nanoparticles.  
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One-Pot  Synthesis of 2-Indole-acetonitrile Derivatives via a Sequential 

Four Component Reaction 
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Indole derivatives displaying a broad range of biological activity  in  medicinal  chemistry  

including  anti hypertensive,  anti proliferative,  anti viral, anti tumor, analgesic, anti-   

inflammatory,  anti microbial,  anti fungal  activities,  etc.  Although indole moiety is very 

small but have been the intense research interest for many years, Due to the diverse biological 

activities. And also, indole-based colorants are various class of organic dyes and pigments 

[1,2]. 

In this paper we report the synthesis of a new library of pharmacologically relevant 2-

indole-acetonitrile (5), based on the reaction of enamines and Michel acceptor via the One-Pot 

, multicomponent reaction of dimedone (1), various aniline (2), aryl glyoxal(3), and ethyl 

cyanoacetate/methyl cyanoacetate(4), under reflux conditions respectively in melt  and 

ethanol (fugure 1). This protocol is distinguished by its high atom-economy, yield the desired 

products in good to excellent yields, the use of ethanol as reaction media, and the efficiency 

of production without the use of any activator or metal promoters, and the pure products were 

acquired simply by washing the crude products with 96% ethanol. All structures were 

confirmed by IR, MS, 
1
H- and 

13
C-NMR analyses. 
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Figure  1.Synthetic Scheme for the Generation of 2-Indole-acetonitrile Derivatives. 
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Polymethylmethacrylate can be used in many applications, but due to its rigidity in some 

cases does not have sufficient strength. Recently nanotechnology has been used for improving 

of the nanocomposites properties. Different reinforcements were used for the preparation of 

polymethylmethacrylatenanocomposites which graphene oxide is one of them[1].The main 

problem in the using of nano-materials is related to the lack of proper dispersion in the 

polymer matrix. Modified nanomaterials can overcome this problem partially.  

In this research, the modified graphene oxide was prepared by insitu polymerization in the 

presence of methy methacrylate as monomer and used for this purpose [2]. Poly methyl 

methacrylate nano composite was prepared by Melting method [3]. FT-IR, TGA and DSC 

techniques were applied in order to characterization of prepared nano composites. To 

investigate of the mechanical properties of nano composites stretching, bending and impact 

tests were carried out. 

 

Figure1. Modification of grapheme oxide and was used in PMMA nanocomposite 
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the dye or drug 

Ghasem Rezanejade Bardajee
a
, Mohammad Bayat

b
, Shima Nasri

b*
 

a Department  of  Chemistry,Payame  Noor  University, Qazvin,  Iran
 

b
 Department of Chemistry, Imam Khomeini International University, Qazvin, Iran. 

shima.nasri64@gmail.com 

Nowadays, one of the concerns of human society is the cancer topic, according to 

numerous cancer-causing factors in the developed world.In order to overcome these problems 

today, drugs targeting strategy is used. Targeted drug delivery is often divided into two 

categories, passive and active.In active targeting, therapeutic agent along with a carrier, 

attached to a specific cell or tissue. Active targeting benefits include of ability to maintain 

drug concentration in relatively constant for a specified period of time, the possibility of 

delivering medicine to a particular organ or tissue, take delivery in nanometer dimensionsand 

etc[1,2]. 

We report the synthesis of a water-soluble polymer containing functional groups using 

RAFT polymerization technique. These polymers have a narrow molecular weight (PDI low) 

and is connected to an active molecules, such as dyes, drugs or antibodies. The RAFT process 

involves conventional free radical polymerization of a substituted monomer in the presence of 

a suitable chain transfer agent (RAFT agent). Sothe first step is the formation oftheN-

acryloxysuccinimide(NAS)monomer,next the synthesis of pentafluorophenyl[4-

(phenylthiocarbonylthio)-4-cyanovalerate] (CTA-PFP) as RAFT agent and eventuallythe 

synthesis of polymerthrough RAFT polymerization in Schlenk flask. These starting materials 

and polymerwere characterized by FT-IR and 
1
HNMR. 
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Figure 1. RAFT Polymerization of Monomer NAS in the presence of chain transfer agent. 
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Excellent chemical resistance, easy modification, non-flammable and low production cost 

of poly(vinyl chloride) (PVC), make PVC-based materials suitable for use as the hosting 

matrix in the fabrication of polymer-based nanocomposites (NCs)[1]. However,poor 

processability, low thermal stabilityand brittleness have greatly restricted their application. To 

overcome this problem, PVC NCs has been fabricated by the addition of inorganic nanofillers. 

ZrO2 nanoparticles (NPs) were employed as fillers to retrofit and increase the thermal 

stability, mechanical strengthand opticalproperties of PVC as one of the most important 

thermoplastics. At first, surface modification of ZrO2NPs was performed by vitamin B1 (VB1) 

as environmental friendly coating layer, in order to prevent accumulation and increase 

compatibility of NPs with the organic PVC matrix [2]. PVC based NCs were prepared by the 

incorporation of different mass fractions of modified ZrO2 (ZrO2-VB1) (3, 5 and 7 wt %) into 

PVC matrix by solution casting and ultrasonic dispersion methodsas a rapid, economical and 

green way(Scheme 1). The results indicated that PVC/ZrO2-VB1 NC films exhibit better 

thermal stability, optical, tensile and self-extinguishing properties compared withpure PVC.  

 

 

Figure 1. Reaction sequence for the preparation ofPVC/ZrO2-VB1 NCs 
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Superabsorbent polymers (SAPs) are lightly cross-linked hydrophilic polymers that can 

absorb, swell and retain aqueous solutions up to hundreds of times their own weight 

[1].Common SAPs are generally white sugar-like hygroscopic materials, which are mainly 

used in disposable diapers and other applications including agricultural use and soil 

conditioning and as artificial soils for hydroponics, as controlled release agents for 

agrochemicals or pharmaceuticals, as artificial snow for skiing areas, and other numerous 

applications [2].In agriculture, superabsorbent polymers are used as a soil additive, as 

reservoir of nutrients, and as water superabsorbent in the soil.Superabsorbent polymers are 

used as water adsorbents to increase the capacity of the soil to absorb and retain water and 

this property is very important to encounter the impacts of dehydration and reduce impacts of 

drought stress in crops.These materials decrease the number of irrigation times by increasing 

the gaps of irrigation, therefore the water cost and energy will be saved [3]. 

In the present work, a class of superabsorbents was synthesized with different ratios of two 

monomers,acrylicacid and acrylamide,with a water-soluble crosslinker (N,N’-methylenebis 

(acrylamide), MBAAm)in aqueous medium.The performance of the prepared superabsorbents 

such aswater-holding capacity (WH) and water-retention ratio (WR) was investigated in soil 

samples.Other analyses such as swelling,FT-IR,TGA and SEM were alsostudied.Results 

showed acceptable efficiency for the prepared samples. It can be concluded that the prepared 

samples could be a good additive foragricultural soils as moisture holder. 
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Pyrrolodiazepines have CNS depressant, anti-inflammatory, anti-convulsant and anti-

histamine activity.They are inhibitors of enzyme promoted prostaglandin synthesis, and 

protectors against the convulsive shock induced by metrazol in mice[1].Compounds based on 

barbituric acid show a high hypnotic and sedative activity[2].Heterocyclic ketene aminals are 

powerful and versatile intermediates in heterocyclic synthesis. Reactions of cyclic 

methylidene-aminals with a number of electrophilic reagents have been successfully used to 

synthesize five- and six-membered and fused heterocycles in recent years. These fused 

heterocyclic structures are frequently found in pharmacophores and play important roles in 

drug discovery. They are also used as pesticides, herbicides, antianxiety agents, and 

antibacterial drugs[3]. 

We have developed synthesis of new heterocyclic compoundsusing nitroketeneaminals 

multi-component reactions(Figure 1). The reaction of 1,3-dimethylbarbituric acid 

1,arylglyoxals (2) and nitroketenaminal derivatives (3)in EtOH at reflux conditions produced 

pyrrolodiazepin derivatives (4) in excellent yields (85-90%). The 
1
H and 

13
C NMR spectra of 

the crude products clearly indicated the formation of title compounds. The work-up procedure 

is simple and easy. The structures of compounds 4 were confirmed by IR, MS, 
1
H- and 

13
C-

NMR analyses. 

 

 

 

 

 
 

Figure 1.Synthesis of pyrrolodiazepin derivatives via a three-component reaction 
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Heterocyclic ketene aminals (HKAs) are powerful and versatile intermediates in 

heterocyclic synthesis. The reactions of cyclic ketene aminals with a number of electrophilic 

reagents have been successfully used to synthesis five- and six-membered and fused 

heterocycles in recent years [1]. Coumarin moieties are a large group of oxygen-containing 

heterocycles that are widely distributed in plants such as grasses, legumes, and fruits. 

Coumarins possess a wide range of biological activities including anticoagulant, inhibition of 

HIV-1 protease [2]. 

Herein, We report the synthesis of coumarin-bearing nitroketeneaminal derivatives by 

reaction of salicylaldehydes (1), alkyl cyanoacetate (2), diamines, and 1,1-

bis(methylsulfanyl)-2-nitroethene in EtOH. The reactions of salicylaldehydes (1), alkyl 

cyanoacetate(2), diamines and 1,1-bis(methylsulfanyl)-2-nitroethene were performed within 3 

h in EtOH to produce the targetderivatives 3 in excellent yields(Figure 1). Easy performance 

highly functionalized in the molecule, good yields, and easy purification are the main 

advantages of this method. The structures were confirmed by IR, MS, 
1
H- and 

13
C-NMR 

analyses. 

 

 

 

 

 
 

 

 

 
 

Figure 1. Synthesis of4-(imidazolidin-2-ylidene(nitro)methyl)-2-oxo-2H-chromene-3-carbonitrilederivatives 

(R=H,OMe and R
'
=Me,Et). 
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Superabsorbent polymer (SAPs) materials are hydrophilic networks that can absorb and 

retain huge amounts of water or aqueous solutions. SAPs are originally divided into two main 

classes: synthetic (petrochemical-based) and natural (polysaccharide and polypeptide-based) 

[1]. They can absorb water hundreds times of its own weight and being converted to long 

lasting gels, have a special place in agriculture, landscaping, erosion control and desert 

reduction [2].One of the most important parameters that directly effects on the superabsorbent 

performance, is the type of the crosslinker used in the superabsorbent synthesis. This issue 

involves the mechanical stability and swelling level of the synthesized superabsorbent. 

In this work, two types of crosslinkers with different chain-lengths were synthesized by the 

reaction of ethylenediamine and propylenediamine with acryloyl chloride. The synthesized 

crosslinkers were then underwent superabsorbent preparation. The prepared superabsorbents 

were compared together and with other samples prepared with (N, N’-methylenebis 

(acrylamide), MBAAm) as a provided crosslinker. The performance of the samples including 

water-holding capacity (WH) and water-retention ratio (WR) was investigated in soil samples. 

Other analyses such as swelling, FT-IR, TGA and SEM were also studied. Results showed 

considerable changes in the performance and mechanical stability of the samples by changing 

the type of the crosslinker. 

Figure 1. The synthetic route for the preparation of the crosslinkers 
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It is clear that, poly(vinyl chloride) (PVC) is a white and brittle solid polymer with low 

thermal stability which has limited its applications [1].Incorporation of various inorganic 

nanofillers is an effective method to overcome this problem [2].In this study, 

SiO2nanoparticles (NPs) incorporated into PVC matrix to prepare nanocomposites with better 

mechanical, physical, and thermal properties. To prevent aggregation and to achieve a 

uniform dispersion of SiO2NPs into the PVC matrix, the SiO2 NPs were modified with 

vitamin B1 (VB1). Nanocomposites (NCs) were prepared with different percentage of 

modified SiO2 NPs (3, 5 and 7 wt %)(Figure 1). The results indicated that PVC/SiO2-VB1 

NCs exhibited better thermal stability, flexibility than pure PVC in three weight percentages. 

 

 

 

                     Figure 1. Reaction sequence for the preparation ofPVC/SiO2-VB1NCs 
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Polymeric macromonomers are containing one or more polymerizablefunctional groups, 

which are typically located at the chain end(s) or side chain. They can be polymerized with 

low molecular weight monomers to generate brush-like [1] and complex structures such as 

graft copolymers, star polymers, and dendronized polymers [2]. Generally, two synthetic 

strategies have been used to prepare near monodispersemacromonomers: a) direct synthesis of 

macromonomers using a vinyl-functional initiator that does not participate in the chain-

growth reaction and b) preparation of end-functionalized polymers, followed by post-

polymerization modification [2]. Until recently, however, these polymers have been prepared 

through polymerization them by free-radical polymerization processes [3]. 

In this work a bio-macromonomer was synthesized by reaction of Glycidylmethacrylate 

(GMA) and polyvinylalcohol (PVA) in N-Methyl-2-pyrrolidone (NMP) as solvent. For this 

purposePVA was resolved in the solvent and then GMA was added to the solution mixture 

and the reaction was carried out for 24hr at room temperature under Ar atmosphere. After 

completion of the reaction the product was precipitated in methanol as nonsolvent and washed 

with ether several times.The macromonomer was characterized with Fourier transfer infrared 

spectroscopy (FT-IR),
1
HNMR,

13
C NMR, TGA and SEM analysis. 

 

Figure 1. Scheme of the reaction 
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Drug delivery devices are considerable andtheme importance is because of their ability to 

exertspatiotemporal control over drug release locally at disease site[1]. These controlled 

systems based on hydrogels that are linear or three-dimention polymers networks formed by 

chemical or physical crosslinking to retaining large amount of water [2]. Many polymers are 

used for preparation of hydrogel. Among these polymersPolyvinylalcohol (PVA)is a 

biodegradable polymer thatcan be used in manybiomedical and pharmaceutical applications, 

due to its advantages such as nontoxic,non-carcinogenic, and bioadhesive characteristics with 

the ease of processing[3]. 

In thepresent study a copolymer based on polyvinylalcohol (PVA) functionalized by 

Glycidylmethacrylate and acrylamide was synthesized. A macromonomer was prepared with 

reaction of PVA and GMA in N-methylpyolydone. Then the prepared macromonomer was 

reacted with acrylamide monomer by free radical polymerization in dimethylacetamid (DMA) 

as solvent in the presence of benzoilperoxide (BPO) as initiator under Ar atmosphere.After 

completion of the reaction the product was precipitated and washed with acetone and 

deionized waterthree times.The synthesized copolymer was characterized with FT-IR,
1
H 

NMR,
13

C NMR, SEM and TGA techniques. This copolymer was investigated as drug 

delivery system by UV.vis analysis in different factors. 

 

 

 

Figure 1. Scheme of the reaction 
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β-Amino carbonyl compounds are attractive targets for chemical synthesis,because they 

are widely used as biologically active compounds and are important synthesis for a variety of 

pharmaceuticals.A highly diastereoselectivemulticomponentMannich reaction between 

cyclohexanone, aromatic aldehydes and amines in water is described.A novel heteroatom 

doped carbon sphere catalyzed this reaction. Reactions proceeded in good to high yields with 

an excellentdiastereoselectivity (Figure 1). 

The best selectivity was obtained where there are weak electron donating and electron-

withdrawing groups on the aldehyde. The rate formation of Mannich product is decreased 

when strong electron-withdrawing groups and/or electron-releasing groups are present on 

aldehyde; in these cases selectivity is improved if an electron-donating group is present on the 

amine. The catalyst is recoverable and reused for five times without significant decrease in its 

activity. 

 

Figure1.  Scheme of the reaction. 

References 
 

[1] A.A. Deshmukh, S.D. Mhlanga, N.J. Coville, Materials Science and Engineering R, 70 (2010) 1. 

[2] H. Eshghi, M. Rahimizadeh, A. Javadian-Saraf, M. Hosseini, Research on Chemical Intermediates, 

41 (2015)5049.  

[3] H. Eshghi, M. Rahimizadeh, M. Hosseini, Monatshefte fur Chemie, 144 (2013) 197. 

 
 

 

 

 

  



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
103 

 

Chemical characterization of volatile components of Prangosacaulis from 

Iran using MAHD, HD extraction techniques and antioxidative activity 

ofmethanolic extract 
 

Masoumeh Asadolahi
a
* Reza Mohammadi Pour

b
 

 

a
Department of Chemistry, Faculty of Science, Payam Noor University of Hamedan, Hamedan, Iran

 

b
Department of OrganicChemistry, Faculty of Chemistry, University of  Kashan, Kashan, Iran 

Chemazna@yahoo.com 

 

Microwave assisted hydrodistillation (MAHD) and hydrodistillation (HD) techniques have 

applied to extract essential oils from aerial parts of aromatic herb of Prangosacaulis from 

west of Iran [1]. It is a highly advanced and homogeneous family, largely used in food 

preparation, perfumery and medicine. We make appropriate comparisons in term of extraction 

yields and rates, essential oil composition, and energy consumption. The microwave method 

offers important advantages over traditional alternatives, shorter isolation times, 

environmental impact and cleaner features as no residue generation and no water or organic 

solvent used. 

Chemical characterizations of volatile components were investigated by GC/MS. 

Seventeen components were characterized [2]. The major components of the oils extracted 

usining HD and MAHD were myrcene (7.60,5.40%) β-pinene (7.85,7.92%) and α – terpinene 

(5.32, 13.26%) respectively.  

The methanolic extract of Prangos acaulis also was examined for free radical scavenging 

activity. Anti-oxidant activity was examined using 2,2-diphenyl-1-picrylhydrazy l (DPPH) 

assay [3]. The result indicated the free radical scavenging activity of MeOH extract (M) 

(IC50=65.7±.0.6 µg/ml) and phenol content of sample (Gallic acid equivalent=129.2±1.1 

mg/l).  
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Multi-component reactions (MCRs) are powerful tools in modernmedicinal chemistry, 

enabling straightforward access to large libraries of structurally related, drug-like compounds 

and thereby facilitating lead generation. Hence, combined with the use of combinatorial 

chemistry and high throughput parallel synthesis, such reactions have instituted an 

ncreasingly valuable approach to drug discovery efforts in recent years
1
. Quinazolinone 

derivatives have many biological activities such as analgesic, anti-inflammatory, antipyretic, 

antimicrobial, anticonvulsant, fungicidal, antidepressant and antitumor compounds
2,3

. 

In this work a newly reported ionic Brönsted acid catalystis used as an efficient and 

reusable catalyst in the synthesis of tetrahydrobenzimidazo[2,1-b]quinazolin-1(2H)-ones.The 

salient advantages of this method are mild reaction conditions, nontoxic and inexpensive 

catalyst, environmentally benign, high to excellent yields, shorter reaction times(figure 1). 

 

 
 

Figure 1.Synthesis of tetrahydrobenzimidazo[2,1-b]quinazolin-1(2H)-one in the presence of ionic Brönsted acid 

catalyst. 
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Amidoximes compounds were synthesized from reaction of corresponding nitrile 

compound with hydroxyl amine [1]. Pentafluoropyridine is a very versatile ―building block‖ 

because, in principle, all five fluorine substituents in pentafluoropyridine could be substituted 

by nucleophiles. Therefore, potentially, a range of polysubstitiuted systems could be derived 

from this core molecule by nucleophilic aromatic substitution processes [2]. Furthermore, it is 

well established1 that, in general, the order of activation towards nucleophilic attack follows 

the sequence 4-fluorine> 2-fluorine> 3-fluorine [3]. 

In this project we firstly design an easy, efficient and simple approach for the synthesis of 

some amidoximes from nitriles under ultrasonic irradiation in short reaction times then the 

reaction of amidoximes with pentafluoropyridine were investigated. Reaction of some 

amidoximes with pentafluoropyridine in the presence of K2CO3 and in CH3CN as solvent 

gave corresponding pyridooxadiazines compounds in good yields.  The structure of new 

heterocyclic compounds were confirmed by 
1
H NMR, 

19
F NMR and 

13
C NMR spectra. 

 

 

 

Figure 1. Scheme of the reaction 
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Reduction of sulfoxides to the corresponding sulfides is a main reaction that is important in 

both organic synthesis and biological chemistry [1]. Until now,a lot of methods have been 

developed for the deoxygenation of sulfoxides. In recent years, the use of reagents and 

catalysts supported on solid supports has received much attention. Silica gel is one of the most 

extensively used surface material supports for different chemical transformations in organic 

synthesis [2]. For example, Silica boromide and silica chloride  were synthesised and used in  

reductionof sulfoxides to their sulfids[3][4]. We prepared a new heterogeneous reagent, SiO2-

I, as simple, mild and effective reagent for reduced sulfoxides and converted corresponding 

sulfides in CCl4 at room temperature in highyeild. A wide range of diaryl, aryl-alkyl, and 

dialkylsulfoxidesreducedvery smoothly without any other products. EDX, FT-IR and 

qualitatively analysis confirmed the presence ofiodide in the heterogeneous reagent SiO2-I. 

 

 

Figure 1. Scheme of the reaction 
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The genus Bifora (Umbelliferae) is represented in the flora of Iran by two species, namely 

Bifora testiculata(L.)Spreng and B.radians M.B.[1]. The aerial parts of Biforatesticulata (syn: 

coriandrum testiculatum L.) was collected from Mehran, Province of Ilam, in July 2015. The 

essential oil obtained by steam distillation and solvent free microwave extraction from the 

stems and leaves of the plant were analyzed by GC and GC/MS.  

Forty- three components representing 90.4% of the steam distillation oil and fifty- nine 

components representing 90.0% of solvent free microwave extraction oil of stems and leaves 

of B.testiculata were indentified. The main compound in two oils was (E)- 2- dodecenal 

(35.6% and 19.1%), respectively.Other notable constituents were in steam distillation oil 

dodecanal (15.6%) and decanal (7.6%) in solvent free microwave extraction oil 4aα, 7α, 7aα 

nepetalactone (14.0%), citronellol (10.9%), liguloxide (7.9%) and carvacrol (6.4%). The 

steam distillation oil of B. testiculata consisted mainly of aliphatic compounds (78.4%), while 

the solvent free microwave extraction of the plant was characterized by high amounts of 

monoterpens (33.4%), sesquiterpens (26.6%) and aliphatic compounds (30.0%). 
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Two species of genus Bifora are found in Iran, namely Bifora testiculata(L.) Spreng. (Syn: 

Coriandrum testiculatum L.) And B.radiansM.B. . B.testiculatais an annual herb with typical 

aroma growing along the borders of the fields, especially in chalky soils of Central Anatolia 

[1]. It was reported that B.radians was found to be rich in alkanals and alkenals [2]. 

Additionally antimicrobial andinsecticidal activity studies were carried out on this species [3]. 

The present work presents the chemical composition of the essential oil of roots of 

B.testiculatagrowing wild in Ilam, in July 2015. The yellowish oil were obtained by solvent 

free microwave extraction method and analyzed by GC and GC/MS.  

Thirty- nine components in the root oil of B.testiculatawhich represented about 94.4% of 

the total oil, were identified. The root oil of the plant consisted of one monoterpene 

hydrocarbon (0.06% ), nine oxygenated monoterpenes (24.9% ), four sesquiterpene 

hydrocarbons (1.4% ), four oxygenated sesquiterpenes (8.3% ) and 21 non terpenoid 

compounds (59.7 %). The major components of this oil were (E)-2- dodecenal (31.6%) and 

thymol (15.5%). 
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Quaternary ionic liquids (ILs) based on tetra alkyl ammonium and tetra alkyl phosphonium 

cations combined with bis(trifluoromethylsulfonyl)imide anion, form hydrophobic ILs, with 

outstanding physicochemical properties, such as high thermal stability, wide electrochemical 

window, non-flammability and non-volatility [1].ILs based on these classes of cations have 

been successfully applied as phase-transfer catalysts, solvents, electrolytes, lubricants and 

lubricant additives, gas capture agents, coating materials, and chemical sensors [2].Many of 

these applications require the knowledge of their interfacial behavior, such as wettability and 

adhesion.Molecular dynamics (MD) simulations method based on classical force fields is a 

valuable and powerful technique to study solid-liquid interface at an atomistic and molecular 

level, with the outcome critically comparable with experiments.In this regard, nanodroplets of 

triethylpentylammoniumbis(trifluoromethylsulfonyl)imide ([N2225]Tf2N) and 

triethylpentylphosphoniumbis(trifluoromethylsulfonyl)imide ([P2225]Tf2N) ILs were 

constructed without boundary condition. Four-layered Cu(100) and Cu(111) slabs were 

constructed in FCC lattice with experimental lattice constant of 3.615 Å.Ionic Liquids 

droplets were allowed to come into contact with the solid substrates.Equilibration attained 

after 5ns production run. Periodic boundary conditions were applied in all three directions. 

All MD simulations were performedusing the DL_POLY program version 2.17 [3]. Energetic 

contributions and binding energies calculation of ionic nanodroplets on copper surfacesled to 

the following orderof binding energies: Cu(100)/[N2225]Tf2N>Cu(100)/[P2225]Tf2N> 

Cu(111)/[N2225]Tf2N >Cu(111)/[P2225]Tf2N.Calculateddensity profiles exhibit pronounced 

oscillations near the surfaces, implying the layering of molecules. According to the density 

profiles, orientation of the charged species in all systems near the Cu surfaces follows the 

order: anion fluorine >anion oxygen > anion nitrogen >cation tail >cation head (N or 

P).Calculated contact angles of both ionic nanodroplets on Cu(100) and Cu(111) surfaces are 

lower than 90
°
. This indicates a favorable liquid-surface interaction. Contact angles on 

Cu(111) surface are lower than those on Cu(100) surface. This may be an indication of the 

hydrophobicity difference of these two crystallographicallydifferent copper surfaces. 
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Enantiospecific Adsorption of Propranolol Enantiomers on Naturally 

Chiral Copper Surface: A Molecular Dynamics Simulation Investigation 

Tahereh Sedghamiz, Maryam Bahrami, Mohammad Hadi Ghatee
* 

 
Department of Chemistry, Faculty of Sciences, Shiraz University 
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Most of the pharmaceutical drugs are chiral and to a large extent marketed as racemates 

consisting of an equimolar mixture of two enantiomers]1[. Although enantiomers have 

identical structures, they exhibit differences in biological activities. In order to eliminate or 

reduce the unwanted enantiomer from the preparation, with the feasibility of finding an 

optimal therapeutical treatment, much progress in chiral separation and analysis of racemic 

drugs in pharmaceutical as well as clinical is highly demanding.The general scheme of 

enantiomeric analysis and separation is based on utility of a chiral substrate. Among many 

other techniques, chiral metal surfacesare widely used as enantioselective chiral 

heterogeneous catalysts in producing enantiomerically pure compounds. The subsequent easy 

separation of metal from the reaction products urges the fundamental understanding of 

interaction between drugs and metal surfaces. Naturally chiral metal surfaces can yield much 

higher enantioselectivitiesthan minerals.Propranolol ((RS)-1-(1-methylethylamino)-3-(1-

naphthyloxy)propan-2-ol) is a nonselective, beta-adrenergic receptor-blocking agent; it 

specifically competes with beta-adrenergic receptor-stimulating agents for available receptor 

sites]2[. To examine the feasibility of enantioselective adsorption of enantiomers drugs on 

naturally chiral metal,we carried out MD simulation adsorption of propranolol enantiomers on 

chiral Cu(3,1,17)
S3

 and achiral Cu(100) metal surfaces. We analyzed structural and dynamical 

properties, as well as adsorption energetics and the molecular orientation. Investigation of 

enatioselective adsorption of propranolol enantiomers on naturally chiral Cu(3,1,17)
S
 and 

achiral Cu(100) surfaces is quite feasible by molecular dynamic simulation. The fact that R-

enantiomer binds more tightly to the Cu(3,1,17)
S
 surface than S-enantiomerby 24.7 kJmol

-1
, 

gives the hope for an efficient and practical method useful in drug industries involving 

specific enantiomers.  Thisis under the condition that drug design and advancement is highly 

dependent on efficient enantiomeric separation. The preferential adsorption of R-propranolol 

on Cu(3,1,17)
S
 over S-propranolol may roots from specific feature of the molecule having a 

naphtyl part and a chain part with different tendency for adsorption characteristics of each 

enantiomer.According to RDF graphs and average bond lengths of propranolol atoms with 

Cu(3,1,17)
S
 surface, R-propranolol adsorbs via naphtyl group while S-propranolol mainly 

adsorbs through atoms of chain part. Comparison of the bivarite maps confirms stronger 

adsorption of R-propranolol enantiomer. The difference in binding energies ofpropranolol 

enantiomers on naturally chiral Cu(3,1,17)
S
 surface is 24.70 kJmol

-1
, which larger thanon 

achiral Cu(100) surface (4.19 kJmol
-1

) by a factor of 6. Consequently the difference in 

binding of propranolol enantiomers towards Cu(3,1,17)
S
 surface provides the feasibility of 

chiral discrimination process. 
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alkyliminoimidazolidines 
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Nitrogen containing heterocyclic systems are of interest because they are key intermediates 

of natural products [1]. Tetrahydroimidazoles (imidazolidines) display a significant role as 

intermediates in the nucleotide biosynthesis [2]. Herein, we report that nano-CuO is an 

efficient catalytic system for guanylation of amines with carbodiimides under mild reaction 

conditions. A One-Pot  method for direct synthesis of 4,5-Bis(phenylimino)-2-

alkyliminoimidazolidines 5via the reaction ofaniline derivatives1,carbodiimides2,andN,N'-

diphenyloxalimidoyl dichloride in the presence of CuO-NPs was developed.The structures of 

products5were assigned by IR, 
1
H NMR, 

13
C NMR, and mass spectral data. Various features 

of these transformations will be presented and discussed. 
 

 

Figure 1. Scheme of the reaction 
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Synthesis of Highly Polarized Carbon-Carbon Double Bonds from 

Cyanoacetophenone, Isothiocyanates, and Imidoyl Chlorides 
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The formation of carbon-heteroatom bond is of interest due to its wide application in 

organic synthesis and pharmaceutical chemistry. The concept of polarized (or push-pull) 

olefinic systems has played an important role in organic chemistry for four decades. 

Substitution of one C-atom of the C=C bond with electron-donating groups and of the other 

with electron-withdrawing groups diminishes the C=C bond order by charge separation.
1
 The 

polarized structure of the C=C bond is discernible by 
13

C NMR spectroscopy due to the 

extreme deshielded position of the alkene C-atom on the donor side and the contrastingly 

shielded position of the C-atom on the acceptor side of the push-pull alkene. Various aspects 

of these systems will be presented and discussed. 

 

Figure 1.synthesis of push-pull olefines 
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Designing of food smart package containing preservative nanoparticles of 

food and pH indicator for fast determination of food deterioration 
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Active packaging has been investigated for more than 40 years. The main purpose of food 

packaging is to protect the food from microbial and chemical contamination, oxygen, water 

vapor and light. The type of packaging used therefore has an important role in determining the 

shelf life of a food. 'Active' packaging does more than simply provide a barrier to outside 

influences. It can control, and even react to, events taking place inside the package [1]. Active 

food contact materials absorb or release substances in order to improve the quality of 

packaged food or to extend its shelf life. Intelligent food contact materials monitor the 

condition of packaged food or the surrounding environment [2].  

In this study,polyethyleneterephthalate (PET)used as the packaging polymer, Eriochrome 

Black T as PH sensor, nanoparticles of iron oxide as the radical scavenger, copper oxide as 

the antibacterial, and alpha-tocopherol as the antioxidants food preservatives are stabilized on 

the packaging polymer. The nanoparticles are characterized by Transmission Electron 

Microscopy (TEM).This work confirmed that indicator, embedded on polymer, displayed a 

color change from Amethystine red to blue during release of amines from food which 

represented food spoilage in the package polymer.  

 

 

 
 

Figure 1. TEM image of nanoparticles 
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Studies on synthesis and physiochemical properties of nanocomposites 

having CuO nanoparticles modified with vitamin B1 
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Polymeric nanocomposites (NCs) have been intensely investigated dueto the performance 

improvement achieved when a small amount of NPsare added to a polymer matrix. The 

remarkable changeon theproperties of polymers due to the addition of inorganic nanoparticles 

(NPs) is explained by the huge surface area, which increases the interaction between the NPs 

and the polymer matrix.In this study surface modification of CuO NPs was performed by 

thiamin (vitamin B1) as a biocompatible modifier to prevent agglomeration and enhance the 

dispersibility in organic solvents [1]. The process was accomplished under ultrasonic method 

as a fast and green way [2]. In this project, poly(vinyl chloride)/CuO-VB1 NCs films were 

successfully fabricated. For this purpose different amount of modified NPs content (3, 5, 7 wt. 

%) incorporated to PVC (figure 1).The properties of the NCs were studied by FT-IR, XRD, 

UV–Vis, FE-SEM, TEM, Mechanical test and TGA techniques. 

 

Figure 1. Preparation of PVC/CuO-VB1 NCs 
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Since the beginning of the 21st century, ureas have staged a remarkable re-emergence 

inseveral fields of chemistry. The relationship between molecular structure and luminescence 

of a series of secondary and tertiary N,N
'
-diarylureas has been investigated at various 

temperatures [1]. These properties along with their biological properties [2], provide high 

performance for these compounds. Imidazoles especially polyaromatic derivatives with light 

emission characteristics,could also exacerbate this feature. In this work, the required 

tetraarylimidazoles were prepared by acid catalyzed four-component reactions of aryl 

aldehydes, diketone (benzil), 1,4-diaminobenzene and ammonium acetate. All synthesized 

imidazoles containing amino group, were the suitable precursors for reaction with 

phenylisocyanate to product N,N'-diaryl ureas.The urea products which were obtained in good 

yields and by simple work-up, have been characterized by spectroscopic data. The optical 

absorption and emission properties of the synthesized derivatives were then examined that 

exhibit a strongly enhanced fluorescence intensity. 

 
 

 
 

 
 

 

 

 

Figure 1. Scheme of the reaction 
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derivatives possessing highly substituted imidazoles 
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Triazole and its derivatives are a group of organic compounds with important biological 

activities including anti-cancer, anti-AIDS, anti-malaria and anti-bacteria agents. They have 

also other wide applications in industry, agriculture and especially in the field of drug 

discovery [1,2]. Hence, the synthesis of these azoles has been in the center of attention 

formany years.The purpose of this research, is the synthesis of new derivatives of 1,2,3- 

triazoles containing polysubstituted imidazole rings. The polyaromatic imidazoles were 

prepared by four-component reactions of aryl aldehydes, diketone (benzil), 4-aminophenol 

and ammonium acetatein the presence ofp-toluene sulfonic acid catalyst.All synthesized 

imidazoles have a hydroxy group whichwere converted into propargyl ether within treatment 

with propargyl chloride in the presence of a base. Propargyl etherswere used as terminal 

acetylenes in copper catalysed 1,3-dipolar cycloaddition reactions with benzyl azid to give the 

target triazole  derivatives (figure 1). 

 

 

 

 

 

 

Figure 1. Synthesis of 1,2,3- triazoles containing polysubstituted imidazole rings. 
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A Divergent Reactivity of a Bis(carbonyl) Ether towards Low-valent 

Titanium Reductive Coupling Reaction 
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In the past few decades, numerous reducing metal reagents such as aluminum, cerium, 

iron, magnesium, manganese, niobium, samarium, silicon, titanium, vanadium, ytterbium and 

zirconium in their low valence state were developed extensively to operate as reductive 

coupling agents to afford vicinal diols or olefins [1].An unparalleled representative of this 

category is low-valent titanium reagents which have expanded greatly in terms of number and 

variety of applications for many years [2].  

Hitherto we have reportedthe application of the convenient, high throughput titanium-

induced reductive coupling cyclization reaction to synthesizea series of monomeric and 

dimeric stilbenophanes stereoisomers and their counterpart pinacolaphanes, bearing variant 

length alkyl chains. We persistently utilized Mcmurry coupling reaction by preparation of low 

valent titanium from TiCl4 and Zn in ethereal solvents as crucial step in ring- closing of the 

stilbenophanes and their counterpart pinacolaphanesfrom their correspondingbis(carbonyl) 

ethers[3]. 

In this context, we discovered under the typical Mcmurry coupling reaction,bis(carbonyl) 

ether (5) containing single etheric methylene bridge,unlike larger analogues showed a 

divergent behavior in respect of the products profile. Isolation and characterization of crude 

reaction mixture led us to compounds (1), (2) and geometric isomers (3). While it was 

anticipated to obtain monomeric stilbenophanes (4) besides dimers (3), instead compound 1 

and 2 were unpredictably detected. These findings reflected the role of alkyl bridge length 

play in outcome of the reaction, eluding intramolecular coupling whatsoever and preferring 

less strained structures. Thus herein, in continuation of our investigation concerning the 

intramolecular and intermolecular coupling of bis(carbonyl) ether series (5)  with various size 

of  alkyl etheric linkage  under Mcmurry reaction, we have  reported the synthesis, isolation 

and characterization of the compound 1, 2 and 3 by NMR, Mass spectroscopy and X-ray 

analyses and postulated on the mechanism of the reaction leading to 1 and 2.  

 
Figure 1. Schem of the reaction. 
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Synthesis and characterization of Pd nanoparticles supported thermo-

responsive poly(N-isopropylacrylamide–ionic liquid) block copolymers via 

RAFT polymerization and application of Pd nanoparticles supported block 

copolymers in Heck coupling reaction 
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Free radical polymerization is one of the most employed chain growth polymerization 

technique due to the versatility in terms offunctionality and reaction conditions [1]. Block 

copolymers are one of the most important polymeric materials in technologicalapplications 

and theoretical research because of their exceptional properties due to the 

microphaseseparation [2]. Heck reaction has proved to be a powerful method for C-C bond 

formation in organic synthesis since it was reported by Heck in 1968 [3]. 

In the present study, the synthesis and characterization of thermo-responsive PNIPAM–b–

PIL based on modified vinylpyridine-type ionic liquidvia RAFT techniqueis reported. At first, 

CTA, AIBN as initiator and N-isopropylacrylamide as monomer were used for the preparation 

of PNIPAM. Then PNIPAM is used as macro-CTA in order to produce PNIPAM-b-

polyvinylpyridine. Afterward, PNIPAM-b-PIL is synthesized through the reaction of this 

block copolymer with1,3-propanesultone.These new polymers were characterized by FT-IR 

and 
1
H-NMR spectroscopy. Block of PNIPAM-b-PIL supported PdNPs is prepared through 

the reaction with Pd(OAc)2. This efficient catalyst was used for the production of a variety of 

substituted alkenes at 80 
o
Cin short reaction times and good to excellent yields.  The strength 

and dramatic improvement in this work is related to the extremely reusability of the catalyst 

upon to 20 times and more, using water as a green reaction media and different catalytic 

behaviors below and upon its lower critical solution temperature (LCST). The catalyst was 

characterized by ICP, UV-Vis spectrophotometry, X-ray diffraction. 

 

 
Figure 1. Schem of the reaction. 
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Quinoxaline and its derivatives are an important class of heterocycles displaying a broad 

spectrum of biological activities which have made them privileged structures in combinatorial 

drug discovery libraries [1]. Quinoxalines play an importantrole as a basic skeleton for the 

design of a number of antibioticssuch as echinomycin, actinomycin, and leromycin [2]. 

Quinoxalines synthesis has been done by using of catalysts CuSO4.5H2O
, 

Ga(OTf)3 [1,2]. 

Kaolin is very cheap and abundant raw material and has a variety of industrial uses. It is a 

layered silicate comprised of platelets that are interacting by means of strong hydrogen 

bonding between them [3].  

The SEM of kaoline shows that the particle size is nanometer scale. Nano- kaoline BF3/ 

Fe3O4as an efficient supported Lewis acid catalyst, was synthesized via reaction of nano-

kaoline BF3 with nano-Fe3O4 indichloromethane underultrasonic condition. Nano-kaoline 

BF3/ Fe3O4 catalyzed reactions of 1,2-phenylen diamines and 1,2-diketones to produce 

quinoxalines in excellent to quantitative yields. The reactions proceed under solvent free and 

room temperature conditions. In conclusion, this procedure has many advantages such as mild 

reactions, easy work- up and good to excellent yields. 

 

 

 
 

Figure 1. Synthesis of Quinoxalinein the presence of nano-kaoline BF3/ Fe3O4. 
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functionalized cellulose: a new heterogeneous and recyclable nanomagnetic 
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N-sulfonylamidines belong to an important class of organic compounds which include 

unique structural motifs in wide range of natural products and biologically active 

molecules.They are not only the essential part of important pharmacophores, antitumor agents 

and anti-proliferative, but also serve as useful synthetic intermediates and efficient 

coordinating ligands [1].In recent years, the emphasis and shifting of science and technology 

is more toward renewable resources and heterogeneous catalytic processes. Thereby natural 

biopolymers are attractive candidates to employ as modified supports for catalytic 

applications. Cellulose as one of the most important organic biopolymer, is abundantly 

available material in higher plants. It has many properties such as hydrophilicity, chirality, 

biodegradability, broad chemical modifying capacityand also large surface area [2].In this 

study, we report the synthesis of copper iodide nanoparticles supported on magnetically 

aminomethylpyridine functionalized cellulose as a heterogeneous and recyclable nanocatalyst. 

The application of this nanocatalyst was also investigated in the three-componentreactions 

between sulfonyl azides, terminal alkynes and secondary amines for synthesis of N-

sulfonylamidines (Figure 1) which are accessible via in situ generated sulfonyl ketenimine 

intermediates. 
 

 

 
 
 
 
 

 
 
Figure 1. Synthesis of N-sulfonylamidinederivatives 4a-p in the presence of CuI/Fe3O4NPs@AMPCs. 

References 
 

[1] (a) M. Y. Lee, M. H. Kim, J. Kim, S. H. Kim, B. T. Kim, I. H. Jeong, S. Chang, S. H. Kim and S. 

Y. Chang, Bioorganic Med. Chem. Lett., 20 (2010) 541; (b) Z.-L. Song, H.-L. Chen, Y.-H. Wang, 

M. Goto, W.-J. Gao, P.-L. Cheng, S. L. Morris-Natschke, Y.-Q. Liu, G.-X. Zhu, M.-J. Wang and 

K.-H. Lee, Bioorg. Med. Chem. Lett., 25 (2015) 2690; (c) T. D. Suja, K. V. L. Divya, L. V. Naik, 

A. R. Kumar and A. Kamal, Bioorg. Med. Chem. Lett., 26 (2016) 2072. 

[2] W. Z. Yuan, J. Y. Yuan, F. B. Zhang and X. M. Xie, Biomacromolecules,8 (2007) 1101; H.-Y. Yu, 

G.-Y. Chen, Y.-B. Wang and J.-M. Yao, Cellulose, 22 (2015) 261. 

mailto:salman.shojaei@gmail.com


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
121 

 

Palladium nanoparticles supported on magnetic supramolecular ionic 

liquid functionalized cellulose: a novel and efficient nanocatalyst for Suzuki 

cross-coupling in water 
Salman Shojaei, Zarrin Ghasemi

*
 and Aziz Shahrisa

 

Department of Organic and Biochemistry, Faculty of Chemistry, University of Tabriz, Tabriz 
5166614766, Iran.  

salman.shojaei@gmail.com 

Suzuki cross-coupling represents the most popular method for production of 

unsymmetrical biaryls because of the friendly properties of organoboronic acids, e.g. non-

toxicity, air/moisture stability and tolerance of a variety of functional groups [1]. Industrial 

applications have become a major concern in further development of this technique. In this 

context, the use of heterogeneous palladium catalysts has attracted increasing attention, 

because of the drawbacks of homogeneous transition metal catalysis, such as tedious catalyst 

separation processes, loss of expensive noble metal and residual metal impurities in the 

products. Therefore, a variety of heterogeneous palladium catalysts have been reported for 

Suzuki coupling such as commercially available Pd/C [2]. Cellulose is a naturally occurring 

biopolymer abundantly available in nature and serves as a bio-compatible support for the 

catalysts [3].In this work,we report a successful synthesis of a new class of the heterogeneous 

Palladium nano-particles supported on magnetic ionic liquid functionalized cellulose 

(PdNPs@MSILCs) and its applications in Suzuki cross- couplings in water as a green solvent 

(Figure 1). 
 

 

 

 
 
 

 
 

 
 

Figure 1. Suzuki cross-couplings of halobenzenes and boronic acids in the presence of PdNPs@MSILCs. 
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The synthesis of pyrimido[2,1-b]benzothiazole derivatives has been considered of 

greatinterest to organic chemists because oftheir potent and significant pharmacological 

activities.
1
In view of the importance of pyrimido[2,1-b]benzothiazoles, the development of 

effective strategies for the synthesis of these fused heterocyclic compounds will be interesting 

in both organic synthesis and medicinal chemistry. A common synthetic approach to 

pyrimido[2,1-b]benzothiazole derivatives involves three component condensation of 2-amino 

benzothiazole, aldehydes and β-ketoesters [2, 3].
 

Considering the new trends of science and technology towards using natural materials such 

as cellulose, the research efforts on green and eco-friendly methods have become popular and 

desirable. Cellulose is one of the most abundant natural carbon based biopolymers containing 

free OH groups with nucleophilic character.In this work, we have investigated about 

preparation of nano-cellulose by sulfuric acid hydrolysis of cotton (purest, cheap and readily 

available source of cellulose) and synthesis of TiCl4/nano-cellulose by bonding TiCl4 to OH 

groups of D-glucose units in nano-cellulose. TiCl4/nano-cellulose was characterized by FT-

IR, FESEM,  XRF, EDX and XRD techniques and used as a new, biodegradable, inexpensive 

and eco-friendly bio-based catalyst for One-Pot  synthesis of pyrimido[2,1-b]benzothiazoles 

via three component reaction of aldehydes, ethyl acetoacetate and 2-amino benzothiazole 

under thermal condition (Figure 1). 

 

Figure 1.Synthesis of 4H-pyrimido[2,1-b]benzothiazoles in the presence of TiCl4/nano-cellulose at 70 °C. 
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Tetrazoles are an important category of nitrogen containing heterocycles with a wide range 

of biological properties such as antimicrobial, antibacterial, antifungal, analgestic,anti-

inflammatory, antiviral, and anti-cancer activities. Tetrazoles are widely used in many drugs 

such as sartan family drugs(Candesartan and Losartan) and antihistaminic drugs(Pemiroplast 

and Pranlukast) information recording systems, highdensityenergy materials, antifoggants in 

photography,ligands in coordinationchemistry , propellants and explosives .The synthesis of 

5-substituted 1H-tetrazoles was first reported by Hantzsch and Vagt in 1901, which is based 

on [3 ,2] cycloaddition of azide with organic nitriles and its chemistry has been developed 

from 1980. 

Generally, 5-substituted 1H-tetrazoles are prepared by the addition of azides to nitriles but 

some of the methods suffer from usual drawbacks such as long reaction time, expensive 

reagents, stoichiometric amounts of catalysts, strong Lewis acids, low yield and water 

sensitivity. Magnetic nanocatalystFe3O4@SiO2.SnCl4 is an effective heterogeneous catalyst 

for the [2 ,3]-cycloaddition of sodium azide with nitriles to afford 5-substituted 1H-tetrazoles 

in good yields.  

A simple, safe and efficient method is developed for the synthesis of 5-substituted 1H-

tetrazoles. The catalyst is reusable up to three cycles with consistent activity. The cost 

effectiveness and easy availability of the catalyst, simple method, excellent yield and easy 

work-up are the additional advantages of this protocol. 

 

 

Figure 1. Scheme of the reaction 
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The genus Salvia with over 900 species is probably the largestmember of the family 

Lamiacea and is found in both subtropical and temperate parts of the world. The two largest 

centers of the genus are in America and in South-West Asia. Fifty eight annual or perennial 

species of the genus are found in Iran of which 17 are endemic [1].  

Some Salvia species are used in folk medicine for the treatment of asthma, eczema, 

psoriasis and tuberculosis. The antibacterial, antituberculous and antiphlogisticactivities of the 

constituents of Salvia species are well established [2]. The composition of volatile compounds 

is known for a number of species. 

Water distilled oil obtained from the aerial parts of S.sclareopsis and S.verbascifolia have 

been the subject of our previous studies. Both oils were rich in β-caryophyllene (22.5% and 

18.5%) and germacrene D (16.5% and 34.1%), respectively [3].  

The stems of S.oligophylla, which is endemic to Iran, was collected from Ilam, in July 

2015. The oil obtained by solvent free microwave extraction (SFME) method and analyzed by 

GC and GC/MS. 

Thirty –three compounds in the stem oil of S.oligophylla, which represented about 86.4% 

of the total oil were indentified. The oil of S.oligophylla consisted of one oxygenated 

monoterpene (0.2%), twelve sesquiterpene hydrocarbons (26.3%), fifteen oxygenated 

sesquiterpenes (49.7%), one aliphatic compound (0.6%) and four diterpenes (9.6%). The 

major components of this oil were spathulenol (27.7%) and caryophyllene oxide (11.9%). 

Other notable constituents were β-caryophyllene (8.8%), sclareoloxide (6.9%) and 

bicyclogermacrene (6.3%). As can be seen from the above information the stem oil of 

S.oligophylla was characterized by high amounts of sesquiterpenes (76.0%). 
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The genus Salvia is the largest member of the familyLamiaceaewhichcomprises about 

1000 world wide distributed species. In flora ofIran,the genus is represented by 58 species 

which 17 are endemic[1].Invitro pharmacologicalinvestigationsshowedits antioxidant, 

antibacterial, antifungal, antiviral, cytotoxic, neuroprotective, antiinflammatory, and 

tumorigenesis preventing as well as ecological significance such as pest-toxicand repellent 

and other activities [2]. Aerial parts of Salvia species usually contain flavonoids and 

triterpenoids as wellas essential oils with volatilecompounds such as monoterpenes,while 

diterpenoids are the main compounds in roots. 

The leaves of S.oligophylla, which is endemic to Iran, was collected during the flowering 

stage from Ilam, in July 2015.The oil obtained by solvent freemicrowave extraction method 

and analyzed by GC and GC/MS. 

Fifty constituents representing 96.2% of the total components in the oil of S.oligophylla 

were characterized byspathulenal (19.8%), β-caryophyllene (17.3%) and bicyclogermacrene 

(13.4%) as the main compounds.Thus,the oil of the plant consists of eight monoterpene 

hydrocarbons (10.9%), eight oxygenated monoterpenes (2.8%), fifteen sesquiterpene hydro-

carbons (42.6%), fifteen oxygenated sesquiterpenes (34.7%),two diterpenes (4.6%) and two 

aliphaticcompounds(0.6%). 

Previously we studied the essential oil of S.chloroleuca, which containedmainly bicycle-

germacrene(17.0%), germacrene D (15.7%) and β-caryophyllene (11.4%) [3]. 
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Pyrimidinobenzimidazoles possess antimicrobial activity, molluscidal activities, 

antidiabetic, herbicidal activity, platelet anti-aggregant antiulcer activity, DNA-gyrase 

inhibitors and anti-inflammatory activities as well as anticancer efficacy.They can play the 

role of antagonists of the paralyzing action of antidiabetic activity and are important core 

motifs in a broad range of biologically active compounds that are frequently used in 

pharmaceutical and drug research, agricultural science, and dye industry [1].
 

In Thisstudy piperazine-1,4-diium hydrogen sulfate as a new Bronsted acidic catalyst is 

used for an environment-friendly three-component condensation of 2-aminobenzimidazole, an 

aldehyde and malononitrile, to afford the corresponding pyrimidine-based annulated di- and 

triheterocyclic ring systems [2].This method show eco friendly character by elimination of 

solvent.The other noticeable benefits of this procedure are excellent yields, short reaction 

times, mild reaction conditions, use of available and inexpensive materials and simple work-

up procedures. 

 

Figure 1.Synthesis of 2-amino-4-substituted-1,4-dihydrobenzo[4,5]imidazolo[1,2-a]pyrimidine-3-carbonitriles.. 
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Artemisia (family Asteraceae) is a genus of small herbs or shrubs found in northern 

temperate regions. Thirty-four species of the genus are found in Iran of which two are 

endemic: A.melanolepis Boiss. And A.kermansis Podl [1]. The genus Artemisia has been 

investigated chemically and acetylenic compounds, flavonoids, cumarins and terpenoids, 

especially sesquiterpene lactones, have been reported [2].  

Previously we reported the essential oils from the aerials parts, stem, leaf and flower of 

Artemisiachamaemelifolia. Menthyl acetate (26.5%, 22.0%, 20.5%, and 20.5%) and (Ζ)-

nerolidol (20.8%, 26.3%, 14.7% and 18.1%) were the main constituents in the aerial parts, 

stem, leaf and flower oils, respectively [3]. 

The aim of our study is to identify the constituents of the essential oils of leaves and 

flowers of A.marschalliana, growing wild in East Azarbaijan, Iran, in July 2015. The oils 

were obtained by solvent free microwave extraction and analyzed by GC and GC/MS. 

Thirty-one components representing 91.6% and twenty-nine constituents representing 

97.3% were identified in the leaf and flower oils of A.marschalliana, respectively. The major 

components of both oils were spathulenol ( 27.7% and 24.7% ), 2-propenoic acid-2-ethyl 

hexyl ester ( 11.2% and 17.3% ) and bicyclogermacrene  ( 9.2% and 10.0% ), respectively and 

other notable components were caryophyllene oxide ( 8.8% and 7.7% ) and germacrene D      

( 5.1% and 9.7% ), respectively.  

In both oils sesquiterpenes (72.2% and 69.8%) predominated over monoterpenes (0.9% 

and 3.7%) and aliphatic compounds (21.5% and 14.0%), respectively. 
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DABCO-Based ionic liquid was utilized for the preparation of quinazolinone derivatives in 

the expeditious procedures. These methods involve three-component reaction between 

aldehydes, β-diketones, and 3-amino-1,2,4-triazole or 2-aminobenzimidazole in present of 

1,4-disulfo-1,4-diazabicyclo[2.2.2]octane-1,4- diium dihydrogen sulfate 

([DABCO](SO3H)2(HSO4)2) as reusable and economical catalyst at 100 °C. This method also 

show eco-friendly character by elimination of solvent. The other noticeable benefits of this 

procedure are excellent yields, short reaction times, mild reaction conditions, use of available 

and inexpensive materials and simple work-up procedures ]1, 2[.
 

Figure 1. Synthesis of benzimidazoquinazolinone derivativesusingof the [DABCO](HSO3)2(HSO4)2. 
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Benzofuran exist in various natural and synthesized products. Here, some of benzofuran 

derivatives is prepared viaionic liquid. α-halo ketones and different 2-hydroxy aldehydes were 

mixed in ionic liquid as solvent at temperature. High yield of product, easy work-up and 

ability of ionic liquid recycling are of the most advantages of this study
[1]

. 

We synthesis benzofuran derivatives from o-hydroxyacetophenone and salicylaldehydeand 

ethyl bromoacetate in K2CO3 and ionic liquid [hmim] Clattemperature. 

 

Figure 1. Schem of the reaction. 

 

Also, we synthesis benzofuran derivatives from reaction of salicylaldehydes with diverse 

phenacyl bromide under the action of potassium carbonate in ionic liquid [hmim]Cl as solvent 

at temperature of 100 
O
C to yield substituted benzofuran derivatives. 

 

 

 

Figure 2. Schem of the reaction. 
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The gerus Ferula, includes about 170 species occurring from central Asia westward 

throughout the Mediterranean region to northern Africa.The flora of Iran comprises 30 

species of Ferula of which 15 are endemic [1].The Ferula genus has been found to be a rich 

source of gum-resin.The resin enjoys a reputation as a folklore medicine. It is considered to 

be a sedative, carminative, antispasmodic digestive expectorant, laxative, analgestic, 

anthelminitc, antiseptic and a diuretic in its properties [2].Only a few studies have reported 

the chemical composition of Ferula essential oils. A water distilled oil obtained from the 

aerial parts of F.ovina, has been the subject of our previous studies. F.ovina oil contained α-

pinene (50%) and limonene (11.5%) were the major components [3]. 

The aim of our study is to identify the constituents of the essential oils of leaves and stems 

of F.oopoda, collected from Ilam, Iran in July 2015. The oils were obtained by solvent free 

microwave extraction method and analyzed by GC and GC/MS.Thirty-three components 

representing 93.9% and thirty-one constituents representing 86.4% were identified in the leaf 

and stem oils of F.oopoda, respectively. Spathulenol (17.7%), β-eudesmol (11.4%) and β-

caryophyllene (10.2%) were the major components in the leaf oil of the plant whereas bornyl 

acetate (26.0%) was the main component in the stem oil. Other notable components were 

caryophylene oxide (7.7%) in leaf oil and β-eudesmol (9.8%) and limonene (8.6%) in stem oil 

of the plant.The leaf oil of F.oopoda was characterized by large amounts of sesquiterpenes 

(74.2%) while in the stem oil monoterpenes (63.4%) predominated over sesquiterpenes. 
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The genus Artemisia is the largest and most distributed genera within the family Asteracea. 

Thirty-four species of the genus are found in Iran, of which two are endemic: A.melanolepis 

Boiss. And A.kermansis Podl [1]. Many members of the genus Artemisiaare aromatic plants. 

Many Artemisia species are distributed in Europe, Asia, and North America.                          

Artemisia species are well known for their volatile oil that is used in the food and 

pharmaceutical industries and in folk medicine to treat gastrointestinal diseases [2]. 

The chemical composition of essential oils from various Artemisia spp. have been 

analyzed in previous studies. Previously we reported the essential oil from the aerial parts of 

A.turcomanica. 1,8-Cineol (5.5%(, spathulenol (15.2%), camphor (14.8%), santolina alcohol 

(14.6%) and trans-β- terpineol (11.6%) were the main constituents [3]. 

The aim of our study is to identify the constituents of the essential oils of leaves and 

flowers of A.marschalliana, growing wild in East Azarbaijan, Iran, in July 2015. The oils 

were obtained by solvent free microwave extraction and analyzed by GC and GC/MS.The 

stems of Artemisia marschalliana was collected from East Azarbaijan, Iran, in July 2015. The 

oil was obtained by solvent free microwave extraction and analyzed by GC and 

GC/MS.Fourteen constituents, representing 95.3% of the total components in the oil of 

A.marschalliana were identified. The oil was characterized by large amounts of aliphatic 

hydrocarbons (68.8%) with dodecane (41.4%), tridecane (12.4%) and undecane (11.5%) 

being the major constituents. The sesquiterpenes amounted to (18.0%) with spathulenol 

(13.9%) being the important one. In the oil of the plant we couldn‘t identify any monoterpene. 
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The genus Ferula, which belongs to the Umbelliferae family, is widespread in the 

mediterranian area and Central Asia.The flora of Iran comprises 30 species of Ferula of which 

15 are endemic [1].The resins of the plants have been used in China as a remedy for malaria 

and dysentery and also as an insecticide.Toxicity in cattle due to Ferula is well known as 

ferulosis, which is a hemorrhagic disease caused by F.communis and many other Ferula 

species, mostly due to their 4-hydroxylated and phenylated coumarins [2].The chemical 

composition of the oil of F.latisecta have been the subject of our previous studies. (Z)-

Ocimenone (32.4%), (E)-ocimenone (20.3%) and cis-pinocarvone (11.4%) were the main 

constituents of this oil [3]. 

The present work presents the chemical composition of the essential oil of flower of 

F.oopoda growing wild in Ilam in July 2015.The yellowish oil were obtained by solvent free 

microwave extraction and analyzed by GC and GC/MS.Forty-one components in the flower 

oil of F.oopoda, which representing 92.6%  of the total oil, were identified.The flower oil of 

F.oopoda consisted of thirteen monoterpene hydrocarbons (67.8%), seventeen oxygenated 

monoterpenes (18.2%), seven sesquiterpene hydrocarbons (3.4%), two oxygenated 

sesquiterpenes (2.3%) and one aliphatic compound (0.9%). The major components of this oil 

were limonene (17.7%) and α-phellandrene (10.0%). Other notable constituents were δ-3-

carene (8.3%), myrcene (6.4%) and bornyl acetate (6.1%). As can be seen from the above 

information, in the flower oil of the plant monoterpenes (86.0%), predominated over 

sesquiterpenes (5.7%). 
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Salvia is a fascinating plant genus and one of the wide spread members of the Labiatae 

family, which comprises about 900 herbs and shrubs, growing in the temperate and warmer 

zone of the world. Fifty eight are described in the flora of Iran, among which 17 are endemic 

[1]. Some of these species feature prominently in the pharmacopoeias of many countries 

through out the world [2]. The volatile oils of Salvia are chemically complex mixture, often 

containing in excess of 100 individual components. They have low boiling points and can be 

recovered from the plant tissues by steam or hydrodistillation, In addition to flovoring foods, 

volatile oils can also act as anti-oxidants and preservatives against food spoilage, while a 

broad range of applications in aromatherapy and health care has been observed. Previously we 

studied the essential oil of S.brachysiphon which contained β-caryophyllene (28.1%), α-

pinene (20.6%), limonene (11.5%) and β- pinene (10.6%) was found to be the major 

constituents [3].  

The leaves and steams of S.persepolitana, which is endemic to Iran, growing wild in Ilam, 

in July 2015. The oil obtained by steam distillation and analysed by GC and GC/MS.Thirty 

five components representing 84.4% of steam distillation oil from leaves and steams of S. 

persepolitana were identified.The main compounds of the oil were 6, 10, 14-trimethyl 2-

pentadecanone (20.7%) and spathulenol (13.5%). Other notable constituents were 

caryophyllene oxide (8.1%) and phytol (5.4%). The oil of the plant was characterized by high 

amounts of sesquiterpenes (35.8%) and aliphatic compounds (27.7%). The monoterpenes 

fraction was relatively small, representing (7.5%) of the total oil. 
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Salvia the largest genus of the family Lamiacea, includes about 900 species widespread all 

over the world. Sixty species are found in Iran, seventeen of which are endemic [1]. Some of 

these species are used as medicinal, aromatic and ornamental plants. Salviaofficinalis L. is 

one of the most widespread species and since ancient time, has been used in the treatment of 

various disorders, such as tuberculosis, psoriasis and seborrheic eczema. 

Previous chemical investigations on different species of Salvia have shown the presence of 

flavonoids, diterpeniods and even the rare sesterterpenes [2].Theleaves and stems of Salvia 

persepolitana, which is endemic to Iran, was collected from Mehran, Province of Ilam, in July 

2015. The essential oil obtained by solvent free microwave extraction (SFME) from the 

leaves and stems of the plant were analyzed by GC and GC/MS.Fortyfour components 

representing 90.0%of solvent free microwave extraction oil of Salviapersepolitana were 

identified.The main compounds were spathulenol (26.6%), bicyclogermacrene (14.4%) andβ-

caryophyllene (14.8%).Other notable constituents were bornylacetate (7.2%) and δ-elemene 

(6.3%).The oil of the plant was characterized by large amounts of sesquiterpenes (73.7%) and 

small amount of monoterpenes (26.4%).Spathulenol (14.6%) was also the main component of 

the oil of S. urumiensis [3]. 
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The development of efficient synthesis of heterocyclic compounds is of interest in organic 

chemistry because most of the biologically active compounds contain a heterocyclic scaffold 

as a fundamental unit in their structure [1].The reaction between benzothiazole(1) and alkyl 

propiolates 2 in ETOH/H2O (4:1) solvent system, proceeded smoothly at room temperature to 

afford product 3 and4 in about 9:1 ratios. The effect of solvent on the product ratio will be 

presented and discussed. The structures of product3 and 4 were deduced by NMR and IR 

spectroscopy. 
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Figure 1. Scheme of the reaction 
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4H-Pyrans and 4H-pyran-annulated hetrocyclic scaffolds represent a "privileged" structural 

motif well distributed in naturally occurring compounds with a broad spectrum of significant 

biological activities that include anticancer, cytotoxic, anti-HIV, antihyperglycemic and etc 

[1-3]. The conventional synthetic method for the preparation of this type of compounds is 

based on the condensation of ethyl acetoacetate with aromatic aldehydes and malononitrile. 

For this purpose, a variety of catalysts have been used to facilitate the reaction that has some 

disadvantages such as toxicity, expensiveness and difficulty in the preparation of the catalyst. 

In this work we report the applicability of a basic organo-catalyst for the simple, 

efficientsynthesis of 4H-pyran derivatives. The present methodology suggests several 

advantages such as ease of the preparation, reusability of the catalyst, high yields, simple and 

green procedures, low cost, short reaction times, easy work-up and preformation of the 

reaction in water as a green solvent(figure 1). 

 

 

Figure 1. Synthesis of 4H-pyran derivatives in the presence of basic catalyst. 
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Barbituric acid and its derivatives show a variety of pharmaceutical properties.  

Pyrano[2,3-d]pyrimidine-2,4(1H,3H)-diones as important derivatives of barbituric acid has 

also received significant attention from many pharmaceutical and organic chemists essentially 

because of the broad spectrum of their biological and pharmaceutical properties such as 

antitumor, analgesic, antibacterial, and fungicidal activities [1-3]. 

In this work, we have introduced an efficient, simple and green method for the synthesis of 

pyrano[2,3-d]pyrimidine-2,4(1H,3H)-diones derivatives using a saccharin as an efficient 

organo catalyst. Easy work-up procedure, mild and green reaction conditions, high reaction 

times and excellent yields of the products are significant advantages of this method(figure 1). 

 

Figure 1. Synthesis of pyrano[2,3-d]pyrimidine-2,4(1H,3H)-diones.Derivatives in the presence of saccharin as 

an efficient organo catalyst 
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Pyran derivatives are ordinary structural subunits in a variety of important natural 

products, including carbohydrates, alkaloids, polyether antibiotics, pheromones and iridoids. 

Tetrahydrobenzo pyrans are important class of heterocyclic scaffolds in the field of drugs and 

pharmaceuticals.  

These compounds are widely used as anti-coagulant, diuretic, spasmolytic, anticancer and 

anti-anaphylactic agents. Numerous methods have been reported for the synthesis of 4H-

benzo pyrans. Each of these methods has its own advantages with some limitations such as 

extreme experimental conditions, long reaction times, low yields and effluent pollution [1,4]. 

Herein, we wish to report the efficient method for the synthesis of 2-amino-tetrahydro-4H-

pyrans using hydantoin as an efficient organo-catalyst.  

The most important advantages of this method are: simplicity, mild reaction conditions, 

easy work-up, short reaction times, high yields of the products and reusability of the catalyst 

(figure1). 

 

Figure 1. Synthesis of 2-amino-tetrahydro-4H-pyran derivatives in the presence of hydantoin as an efficient 

organo catalyst. 
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Phthalimide subunit existed widely in both natural and synthetic compounds with broad 

activities against AIDS, cancer and inflammation [1,2].Moreover, many 

phthalimidederivatives has been reported to show antimicrobial activity. Recently, however as 

far as we knew, few of themwas applied in controlling phytopathogenic fungi [3,4]. 

In this work we wish report a new and efficient One-Pot  synthesis of N-alky- phthalimides 

via reaction of dialkylacetylenedicarboxylate in the presence of triphenylphosphine and 

aryglyoxals. Treatment of triphenylphosphine with dimethylacetylenedicarboxylate in the 

presence of phthalimide produces β-aminophosphoranes.Then the reaction followed by attack 

on aryl glyoxal and after that the elimination of 3- dimethyl 5-oxo-4-phenyl-2,5-dihydro-1H-

pyrrole-2,3-dicarboxylate occurred and attack of anion of phthalimide to another 

arylglyoxanlproduced the product(figure 1). This new product was characterized by FT-IR 

and 
1
HNMR spectra. 
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Figure1. The synthesis of N-substituted phthalimides. 
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The functional azafluorenones, being the core structural unit in non-naturally and naturally 

occurring products, serve as ―privileged structures‖ in many biologically active molecules and 

pharmaceutical substances ]1[. they have also been found in natural alkaloids, such as 

onychine(I), polyfothine(II), isoursuline(III), which exhibit powerful antimicrobial, DNA 

damaging, and anticandidal activity as well as anti-malarial effects ]2[. 

Multi-component domino reactions (MDRs) have been successfully applied to the total 

synthesis of natural and naturallike products ]3[ becoming one of the key tools that allow the 

creation of several bonds in a One-Pot  manner and offer remarkable advantages like 

convergence, operational simplicity and facile automation ]4[. we found another new HOAc 

promoted MDR of arylglyoxal monohydrates with Ciprofloxacinand 1,1-dicyanomethylene-3-

indanone yielding polyfunctionalized 2-azafluorenones.This new product was characterized 

by FT-IR and 
1
HNMR. 

 

 

 

Figure 1 The synthesis of polysubstituted 2-azafluorenones. 
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Wittig reactions are often used for the synthesis of acyclic and cyclic alkenes [1-3].We 

report One-Pot , and efficient condensation reactions oftriphenylphosphine, α-bromoketones 

and N,N'-diphenylparabanicacid in the presence of triethylaminein xylene reflux that led to 

new substituted hydantoins.The reactions afford to the corresponding products in good to high 

yields. Satisfactory yields of products, as well as a simple procedure, isolation and 

purification of the products make it a useful protocol for this synthesis. The structures of the 

synthesized compounds were characterized by 
1
H,

 13
CNMR and IR spectroscopy as well as 

mass spectrometry.
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Figure 1. Scheme of the reaction 
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Five-membered rings containing two heteroatoms are privileged structures with proven 

utility in medicinal chemistry [1-3].In this research, we synthesized the substituted 

thiohydantoin derivatives via three-component reactions of triphenylphosphine, α-haloketones 

andN,N'-di phenyl thioparabanic acid in the presence of NEt3  in toluene. The wide ranges of 

substituted α-haloketoneshave been used in the reactions that led to the corresponding 

products in high to excellent yields. We have described a simple and rapid procedure for the 

synthesis of variously substituted thiohydantoins from thioparabanic acids by chemoselective 

Wittig reactions. The structures of thiohydantoin derivatives were deduced from
 1

H,
13

CNMR 

and IR spectroscopy as well as mass spectrometry.
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Figure 1. Scheme of the reaction 
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Symmetrical and unsymmetrical diaryl sulfides are a class of important synthetic reagents 

and intermediates in organic, bio-organic, heterocyclic chemistry and medicinal 
[1, 2]

.They are 

found in numerous drugs displaying a broad spectrum of therapeutic activities such as anti-

diabetes, anti-Alzheimer‘s, anti-inflammatory, anti-cancer, anti-Parkinson‘s, and anti-HIV 
[3]

.In this work we used of vanillin for immobilization onto MCM-41 silica support to 

preparation of safe and appropriate Schiff base ligand. The aim of the present study was to 

report a simple and highly efficient protocol for synthesize of symmetrical diaryl sulfides. 

 

Figure 1. Synthesis of symmetric sulfides 

Consequently, an efficient and environmentally friendly procedure has been used for the 

synthesis of symmetric sulfidesin the presence of catalytic amounts of Cu (II)-Van-MCM-41. 

Furthermore, the catalyst could be isolated with simple filtration and reused for several times. 
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Sulfoxides are useful for stereo control in asymmetric synthesis and they are important 

targets of pharmaceutical interest [1]. They have been used as reagents in functional group 

transformations such as the oxidation of thiols[2,3].The objective of this work was 

introducing VO-Vanillin-MCM-41 as an economical, environmentally benign, heterogeneous, 

and highly selective catalyst. Using of this catalyst in the preparation of sulfoxides leads to 

selectivity and excellent conversion.MCM-41 and preparedcatalyst was characterized by 

small angle XRD, SEM, EDS, FT-IR, TGA analysis and N2 adsorption-desorption 

analysis.Furthermore, the catalyst could be isolated with simple filtration and reused for 

several times witout significant loos in its activity. 

 

 

Figure 1.Oxidation of sulfide to sulfoxie in the presence of VO-Vanillin-MCM-41 

 
 

References 

 

[1] A. Ghorbani-choghamarani, S, Sardari, Chin J Catal., 31 (2010) 1347. 

[2] O. G. Lowe, J Org Chem., 40 (1975) 2096. 

[3] M. M Abu-Omar, S. I. Khan, Inorg Chem., 37 (1998) 4979. 

 

 

 

 

 

 

 

 

 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
145 

 

A Novel Access to Benzo[e]isoindole-1,3-diones via Oxidative Coupling 

Reactions 

Maryam Shafieepour, Mehdi Sheykhan
*
 

Chemistry Department, University of Guilan 

 

sheykhan@guilan.ac.ir 

 

Since the discovery of C-H olefination of benzene by Fujiwara at 1967 [1] numerous 

catalytic versions of this transformation have been developed. The vast majority of these 

catalytic protocols proceed under ―ligandless‖ conditions (with Pd
II
 salts such as Pd(OAc)2 as 

catalysts) and use oxidants such as peroxides, peroxyesters, dioxygen, polyoxometalates, Cu
II
, 

or Ag
I
 to achieve catalytic turnover [2]. Glycogen synthase kinase-3β (GSK-3βa) is 

responsible for many important biological activities, such as Wnt and Hedgehog signaling 

pathways, stem-cell renewal, meiosis steps, cellular differentiation, apoptotic mechanisms, 

circadian rhythm, gene transcription as well as insulin action [3].Thus, the development of 

GSK-3βinhibitors has been regarded as a potential therapeutic approachfor these related 

diseases. Zou et al. found that benzo[e]isoindole-1,3-diones are of most powerful GSK-

3βinhibitors [4]. However, the traditional synthesis pathways of benzo[e]isoindole-1,3-diones, 

are very complex, for example including sequential steps such as diazotization, low-yield 

benzyne formation, Diels-Alder reaction, amidation of esters, cyclization via ortholithiation 

and cabonization, oxidation of hemiaminal to amide and harsh dealkylation.Herein, we report 

a direct method to the synthesis of benzo[e]isoindole-1,3-dione derivatives via tandem 

oxidative coupling reactions of readily available raw materials. 
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Figure 1. Scheme of the reaction 
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In this study, the synthesis of novel PEGylatedimidazolium ionic liquid and Citric 

PEGylated functionalized MSN nanoparticles and also the evaluation of their potential in the 

loading and release of curcumin have been investigated. Due to the high surface area and their 

capability for the desired organically functionalization, their application provide convenient 

opportunity to introduce high efficient nano-carriers. The size, the loading amount and release 

efficiency were investigated in in-vitro conditions. Techniques such as BET, XRD,DLLS, 

UV-Vis, TGA, FT-IR and TEM were applied for characterization. 

Herein, a PEGylated functionalized imidazolium ionic liquid and Citric PEGylated 

functionalized MSN nanoparticles has been fabricated. Then it has been evaluated as an 

effective nanocarrier for improving the transport and delivery of CUR to cancerous cell lines. 

Indeed the structure of PEGylatedimidazolium ionic liquid and Citric PEGylated 

functionalized MSN nanoparticles was fully characterized and confirmed by a variety of 

techniques. Then CUR was loaded on the surface of the modified NPs. MTT assay technique 

was applied to examine the efficiency of PEGylatedimidazolium ionic liquid and Citric 

PEGylated functionalized MSN nanoparticles as anticancer. Our data suggest that CUR 

loaded PEGylatedimidazolium ionic liquid and Citric PEGylated functionalized MSN 

nanoparticles has more cytotoxic effect on MCF-7 as the cancerous model cell versus pure 

CUR.  
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Chromones are major categories of heterocyclic compounds containing oxygen that due to 

their reactivity and biological activity have found more synthetic importance.In this research, 

the reaction between salicylaldehyde derivativesand DMAD was done on solid bed of zinc 

oxide in room temperature and under solvent free conditionby grinding method. 

Chromoneshydroxyl derivativeswere synthesized and characterized with suitable efficiency in 

1-1.30 hours. The IR and 
1
H-NMR spectrawere compared with previous reported compounds 

and the results showed that these compounds have been synthesized. 

 
Figure 1. Scheme of the reaction 
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Graphene is a singleatomthick two-dimensional graphiticcarbon material. In the field of 

biomedicine,functionalized graphenes have been used for drug delivery, gene 

transfection,biosensing, as well as tumorimaging and photothermal therapy 

[1].Recently,research attention has been drawn towards the antibacterialactivity of graphene 

and graphenebasedNanocomposites [2]. Although whether and how graphene oxide(GO) 

presents antibacterial activity are still under debatebut suggested that the GO antimicrobial 

action contributes to both membrane disruption and oxidative stress [3]. 

Graphene oxide is produced by Hummer method. The Schiff base compounds were placed 

on the graphene oxide surface by non-covalent approach. It seems that π-π stacking 

interactions between the rings of chromene and graphene, is the most important factor for 

staying compounds on the surface of graphene oxide. The structure of the synthesized 

compounds was confirmed by FT-IR, UV-VIS, EDX and FE-SEM analysis. The purpose of 

synthesis these hybrid nanomaterials, is evaluation of their antimicrobial activity on the 

Escherichia coliand Staphylococcus aureus microorganisms. 

 

 
 

Figure 1. Scheme of the reaction 
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Monoazo compounds, which have the common structure unit of the azo chromophore, -

N=N-, linking two aromatic systems.Delocalizedintegratedπ-orbitals systems in aryl azo 

compounds causes theappearance ofbright colorsfromyellowto red. According to thenon-

toxicity, thiscompounds use inpainting, biologyand medicalstudies. The pharmaceutical 

importance of compounds including an arylazo group has been extensively reported in the 

literature [1]. Also, azo dyes are reported to have a broad range of antibacterial, antifungal, 

antitumor and anti-oxidant activities [2, 3]. 

The simple reaction of 2-hydroxy-5-(pyridin-4-yldiazenyl) benzaldehyde (A) with n-alkyl 

bromides generated five novel azo pyridinium salts in good to excellent yields. The UV-Vis 

absorption spectra of synthesized compounds indicated enol–keto tautomeric, 

solvatochromism and cis-trans isomerization. The solvatochromism behavior of compounds 

due to intramolecular hydrogen bond in enol–keto tautomeric, dipole moment changes and 

depends on the substitution, solvent, pH and temperature. Antibacterial activity was studied 

by disc diffusion and MIC methods. Diphenylpicrylhydrazyl (DPPH) assay was used to 

determine the antio-xidant property. 
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Figure 1. Scheme of the reaction 
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The increasing use of chromones compounds for the synthesis of other required 

compounds and derivatives have been caused that the appropriate procedures base on green 

chemistry were developed.In this work, the reaction between 3- methoxysalicylaldehyde and 

DMAD was done on solid bed of zinc oxide in room temperature and under solvent free 

condition by grinding method. Dimethyl-4-hydroxy-8-methoxy-4-hydrochromone-2,3-

dicarboxylate was synthesized and characterized with suitable efficiency (60%) in 1 hour. The 

IR and 1H-NMR spectra were compared with previous reported compounds and the results 

showed that these compounds have been synthesized. 
 

 
 

Figure 1. Scheme of the reaction 
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gallic acid and study on comparison of their antibacterial activity 
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Gallic acid (GA) or 3,4,5-trihydroxybenzoic acid is a polyhydroxy phenolic compound and 

found in various plants such as tea, green tea and fruits [1].Variousderivatives of gallic acid 

have shown good bioactivity including antibacterial, antifungal, antiviral, anticancer, 

antioxidant, antitumor activities [1,2].In this study, we first synthesized triacetoxybenzoic 

acid(ACGA) and 3,4,5-triacetoxybenzoyl chloride(ACGACl) from GA and then evaluated the 

antibacterial activity of the synthetic compounds against nine microorganisms using disc 

diffusion method and compared with the GA activity.   
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Figure 1. Scheme of the reaction 

 

The three compounds prevented the growth of all the microorganisms. However the 

activity of GA was more potent than its derivatives. The results as diameter of inhibition zone 

in term of millimeter (mm) are shown in the table 1. The decreasing of ACGA and ACGACl 

activity may be due to changing of hydroxyl groups to acetoxy and chloride.   

 
Microorganism GA 

mm 

ACGA 

mm 

ACGACl 

mm 

Vancomicin 

Positive control (mm) 

Pseudomonas aeruginosaGram-negative(-) 12 8 7 8 

Escherichia coli(-) 14 8 8 18.33 

Staphylococcus coagulase(-) 12
 

8 7 16.33 

Citrobacter frurdii(-) 12 8 8 Non active (na) 

Enterobacter aerogenes(-) 14 8 8 na 

Acinetobacter baumannii(-) 19 8 8 21 

Serratia marcescens(-) 12 8 7 na 

Klebsiella pneumoniae(-) 12 8 8 8.5 

Streptococcus pneumoniaeGram-positive(+) 16 12 10 14 
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Azo compounds refer to the chemical compounds bearing the functional group R-N=N-R
′ 

in which R and R
′
 can be either aryl or alkyl group [1] and they are useful in the fields of 

dyes, pigment and advanced materials. But they have several other applications too as, for 

example, dyes for drug, food and cosmetic applications, biomedical field [2] chiral receptors, 

liquid crystals and new glassy materials [3]. 

In this work, we initially prepared the two 2-aminotiophene derivatives from the starting 

materials cyclopentanone (or cyclohexanone), malononitrile and sulphur viaGewald three-

component reaction. Then, the obtained 2-aminothiophenes were reacted with some phenolic 

compounds under the normal azo coupling reaction conditions tosatisfactorily give the desired 

products in good yields. Finally, structure of the productswas confirmed by spectroscopic 

methods. 
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Figure 1. Scheme of the reaction 
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The cleavage of a C-O bond of ethers is a versatile and nearly ubiquitous transformation in 

organic synthesis for the production of many pharmaceuticals and other fine chemicals. In this 

connection, a variety of reagents and methods in which are capable of cleaving ethers have 

been developed[1].Among them, the most conventional method involving acylative cleavage 

of ethers with acyl chlorides is one of the attractive methods for the preparation of esters. 

Thus, it is of great interest in the development of the convenient and practical catalytic 

methods for the transformation of ethers into esters. There are some reports on the acylative 

cleavage of ethers with acyl chlorides using Lewis acids. However, these methods involved 

some disadvantages, such as the use of harsh, toxic, expensive, unstable reagents or catalysts, 

drastic conditions, and low yields of products. 

Cyanuric chloride (2, 4, 6-trichloro [1, 3, 5]-triazine) (CC or TCT) is a stable, non-volatile, 

inexpensive and a safe reagent which has long been used in various organic transformations 

[2].In recent years, we developed the application of CCin various organic transformations as a 

useful reagent for the synthesis of sulfonamides from amine-derived sulfonate salt, One-Pot  

synthesis of N-acyl sulfonamides,synthesis of ynones, andalso One-Pot  regioselective N-

acylation of nucleobases [3].Encouraged by the intense research activities in the field of 

ethers‘ C-O bond cleavage and also in pursuit of our ongoing interest in utilizing cyanuric 

chloride in organic transformation; hereby, we disclose cyanuric chloride as an efficient 

reagent for ring opening of cyclic ethers (ether bond cleavage) via carboxylic acids(Scheme 

1). To this end, diverse activated carboxylic acids by CC were used to react with cyclic ethers 

using catalytic amount of MgCl2 in anhydrous MeCN at reflux condition. The influence of 

parameters on this protocol including the type of solvent, base and temperature were assessed. 

Good to excellent yields of chloroalkylesters were obtained exploitingthis current approach. 

 

 

 

 

 
 

 

Scheme 1. One-Pot ring opening of cyclic ethers using cyanuric chloride and carboxylic acids 
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Indazole derivatives have received an increasingly significant attention in modern drug 

discovery since the indazole unit is a key structural motif in various drug substances 

exhibiting a wide spectrum of biological activities like anti-platelet, anti-inflammatory, anti-

cancer, anti-tumour, anti-contraceptive, anti-depressant, anti-microbial and anti-HIV. In 

addition, indazoles act as efficient bioisosters of benzimidazoles and indoles [1]. 

Due to the unique biological activities of indazole derivatives, a number of synthetic 

methods were developed to access indazole scaffold. However, most of the existing 

approaches have led to the thermodynamically favoured 1H-idazoles or a mixture of 1H- and 

2H-indazoles [2]. Accordingly, the difficulty in the synthesis of 2H-indazoles led to much less 

study on the applications of 2H-indazoles. Thus, the development of efficient and applicable 

methods for selective synthesis of 2H-indazoles is of great significance to synthetic chemists. 

In 2011, Rao and coworkers reported the efficient copper-catalyzed intramolecular 

cyclization of 2-azidoimines through N-N bond formation to afford the corresponding 2H-

indazoles [3]. However, this method requires multi-steps process for preparation of the 

prerequisite 2-azidoimines as the key starting material.
 
In the light of remarkable advantages 

of multi-component reactions in organic synthesis, the three component synthesis of 2H-

indazoles from 2-bromobenzaldehydes, amines, and NaN3 would be a highly advantages and 

attractive strategy. In this regard, we now report a highly efficient and straightforward 

synthesis of 2H-indazoles via one-pot three-component reaction of readily available 2-

bromobenzaldehyde, structurally diverse amines, and NaN3 in the presence of {methyl-2-{[1-

methyl-2-(2-phenolate)methylidyne nitrilo] ethyl}-aminato(-1)-1-cyclopentenedithio carboxy-

late Copper(II), [Cu(cdsalMeen)] as the novel and highly efficient heterogeneous catalyst 

(Scheme 1). 

 

 

 

     

 

 

 

 

 
Scheme 1. One-pot three-component synthesis of 2H-indazoles 
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Poly(vinylchloride) (PVC) is the most widely used polymer after polyethylene and 

polypropylene. One of the major problems that limit the practical use of the PVC is its lower 

thermal stability and brittleproperties [1]. Utilizing metal nanoparticles (NPs) into polymeric 

matrices has been studied extensively to improve features and capacities [2]. According to the 

agglomeration of NPs, different organic or inorganic materials can be used as modifiers to 

surface modification of NPs [3]. In this study, vitamin B1 (VB1) asbiosafe and naturally 

synthesized molecule, was used to surface modification of NPs for the first time. In addition, 

TiO2NPs due to their nontoxicity, chemical and biologicalineffective and low cost, was used 

as modifier for PVC matrixand the effect of various amounts of modified NPs on prepared 

nanocomposites (NCs) was studied (figure 1). 

 

 

Figure 1. Schematic image and TEM micrograph of the prepared PVC/modified TiO2 NC film.The significant 

advantages of this procedure are: a) surface of TiO2NPs was modified with biosafe materials b) ultrasonic 

technique was used as a simple and green methodc) thermal stability and mechanical properties of the NCs were 

enhanced after incorporation of modified NPs. 
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Xanthene derivatives possess agricultural, antibacterial, antiviral, anticoagulant, 

anticancer, diuretic, spasmolytic and anti-inflammatory properties which are also widely 

applied in photodynamic therapy [1]. Xanthenediones are important building blocks in a 

number of natural products and have been used as versatile synthons because of the inherent 

reactivity of the inbuilt pyranring [2,3].  

Here, we wish to report our preliminary results on the synthesis of xanthenedione 

derivatives catalyzed by the lanthanum triflate catalyst from the reaction of dimedone and 

different aromatic aldehydes at 60 °C under solvent free conditions (Figure 1).  
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Polyurethane foams are disposed of not only at the end of their use but also as scrap during 

slabstock manufacturing, leading to an environmental and economic problem [1]. A detailed 

study of the main reaction parameters affecting the reaction and properties of the recovered 

polyol has been carried out. They include zinc oxide concentration as a catalyst, reaction 

temperature and mass ratio of treated foam to the glycolysis agent. Reactions were studied 

using various DEG and castor oil ratios and the recovered polyols were characterized and data 

compared with an authentic sample[2]. 

The goal of chemical recycling of flexible foams is to regain the polyols suitable for 

manufacturing new PUR foam. Glycolysis of PUR gives a mixture of original polyol, low-

molecular-weight urethanes with hydroxy-end groups and other, secondary products such as 

aromatic amines, etc. The glycolysis of commercially manufactured flexible foams has been 

studied in order to obtain directly the polyol product that can be used in the production of new 

foams[3]. 
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Coumarins play an important role in both natural and synthetic organic chemistry because 

of their potential applications in fragrance, pharmaceutical and agrochemical industries [1]. 

Biscoumarins are generally synthesized by combination of two equivalents of 4-

hydroxycoumarin and different aldehydes. In the recent few years several methods have been 

reported for this synthesis which includes the use of different catalysts [2]. 

Sulfonated materials were usually synthesized through the oxidation of carbon materials by 

sulfur acid or oleum to produce sulfonic acid groups on the surface.It was before reported in 

the literature that sulfonic acid derivative is good catalyst for the synthesis of biological 

compounds[3].Cyclohexane-1,4-diyl bis(hydrogen sulfate) [CBDH]was prepared by reaction 

between cyclohexane-1,4-diol and chlorosulfonic acid (figure 1). 

 

 
 

Figure 1. Preparation of cyclohexane-1,4-diyl bis(hydrogen sulfate) 

 

Herein we report a mild, efficient, and environmentally benign procedure for the synthesis 

of bis-coumarins from reaction of aromaticaldehydes and 4-hydroxycoumarin in the presence 

of [CBDH] under solvent-free conditions as an efficient catalyst (figure 2). 

 

 
Figure 2.Synthesis of bis-coumarins in the presence of [CBDH] 
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Tetrahydrobenzo[b]pyran, pyrano[2,3-d]pyrimidine, and pyrano[c]chromene derivatives 

have attracted much attention due to their wide range of biological properties [1].4H-pyrans 

and their derivatives have also attracted great attention due to their useful biological and 

pharmacological properties [2]. Furthermore, substituted 4H-pyrans also constitute a 

structural unit of a series of natural products [3]. 

On the other hand organic reactions under solvent‐free conditions have also attracted much 

interest from chemists particularly from the viewpoint of green chemistry. The possibility of 

performing multicomponent reactions under solvent‐free conditions using an environmentally 

friendly catalyst could enhance the efficiency from an economic as well as ecological point of 

view[4].In continuation of our efforts to develop new, green chemistry methods as well as our 

interest on applications of heterogeneous-catalyzed organic reactions,we decided to explore 

the possibility of synthesizing tetrahydro-4H-chromene-3-carbonitrilederivatives via a One-

Pot , three-component condensation of dimedone, aromatic aldehydes and malononitrile under 

solvent-free conditions using agar–sulfuric acid [ASA] as a recyclable catalyst (figure 1). 

 

 
Figure 1: Synthesis of 4H-chromene derivatives using ASAunder solvent-free conditions 
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Perhalogenated aromatic and heteroaromatic compounds are important starting materials 

for synthesis of other heterocyclic and macrocyclic compounds [1,2].Polychloroheterocycles 

played an important role in the synthesis of the corresponding polyfluorocomponds. For 

example, pentachloropyridine used as intermediates for synthesis of other useful material such 

as pentafluoropyridine. Pentachloropyridine reacted with larger nucleophiles at 2-position of 

pyridine ring and with small nucleophiles at 4-position of pyridine ring. However, the 

outcome of nucleophilic substitution on pentachloropyridine is not as clear-cut as it seems at 

first sight. Therefore, substitution reactions are often solvent dependent [3].
 

In this work we investigated the reaction of pentachloropyridinewithbis(dithiocarbamate 

salt) and 3,4-dihydropyrimidine-2(1H)-thione derivatives. Dithiocarbamate salt of amines can 

be prepared according to the procedure given in literature [4,5]. Reaction of Dithiocarbamate 

saltand 3,4-dihydropyrimidine-2(1H)-thione derivatives with pentachloropyridinegave 

products rising from the substitution of the most activated chlorine atom at the 4-position of 

pyridine ring (figure 1, 2). Products confirmed by 
1
H-NMR and 

13
C-NMR spectroscopy data. 

 

Figure 1. Reaction of salt 3 with pentachloropyridine 

 

Figure 2. Reaction of 3,4-dihydropyrimidine-2(1H)-thione with pentachloropyridine 
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Two series of 1,2,4-triazole-5-thiones and 1,3,4-oxadiazole-5-thiones substituted  tetra-

tert-butylcalix[4]arenederivatized at lower rim were synthesized by the reaction of 1,2,4-

triazole-5-thione and 1,3,4-oxadiazole-5-thione with 5,11,17,23-tetra-tert-butyl-25,27-bis(3-

bromopropoxy)-26,28-dihydroxy calix[4]arene(2). The synthesized compounds were 

characterized by FT-IR, 
1
H NMR, 

13
C NMR, spectral data elemental analysis and ESI-MS. 

 

 

Figure 1. Scheme of the reaction 
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Molecules that contain benzothiazole moieties are attractive targets fororganic synthesis 

because they often exhibit diverse and important biological properties [1]. Therefore, 

thesyntheses of benzothiazole derivatives have received an increasing attention to synthetic 

organic chemists and medicinal chemistry [2]. Pyrrolo[2,3]benzothiazole cyclization reactions 

of 2-methylbenzothiazole with dialkylacethylcarboxylates/alkylpropiolates and succinimide at 

room temperature under metal- and radiation- free conditions are described. Various aspects 

of these transformations will be presented and discussed. 
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Figure 1. Scheme of the reaction 

 

Refrences 

 

]1[ D.Cressier,; Prouillac, C.;Hernandez, P.; Amourette, C.; Diserbo, M.; Lion, C.; Rima, G. Bioorg. 

Med. Chem., 17 (2009) 5275. 

]2 [ Yao, S.; Ahn, H. Y.; Wang, X.; Fu, J.; van Stryland, E. W.; Hagan, D. J.; Belfield,K. D. J. Org. 

Chem.,75 (2010)3965. 

 

  

mailto:yavarisa@modares.ac.ir


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
163 

 

Optimization and purity Determination of Curcuminextracted from 

Curcuma(longa) L. by HPLC 

Samaneh Noori
a
, Ali Reza Kiasat

a*
, Maryam Kolahi

b* 

a
Department of Chemistry, Faculty of Sciences, ShahidChamran University of Ahvaz 

b
Department of Biology, Faculty of Sciences, ShahidChamran University of Ahvaz 

 

akiasat@scu.ac.ir 

 

Medicinal plants have been used for mankind as source of medicines since a long time ago. 

More than 35,000 plant species have been reported to be used in various human cultures 

around the world for medical purposes [1].  

Curcumin, 1,7-bis(4-hydroxy 3-methoxy phenyl)-1,6-heptadione-3,5-dione is a dietary 

phytochemical obtained from the dried rhizomes of the turmeric plant (Curcuma longa). 

Traditionally curcumin has been used as a colouring, as a flavouring substance and as a food 

preservative.Because of its wide spectrum of biological activity, an extensive number of 

studies have been focused on curcumin. Recently, curcumin has also been shown to display 

anti-oxidant, anti-cancer, anti-viral, anti-infectious and anti-amyloidogenic properties. 

Moreever, there are some methods for extraction of curcuminoids such as supercritical 

carbon dioxide extraction, microwave assisted extraction, ultra-sonic assisted extraction [2], 

maceration and Soxhlet extraction techniques. Here we have discussed about three methods of 

curcuminoidsextraction from Curcuma longa by using ethanol as a solvent. These methods 

are maceration, Soxhlet extraction andultra-sonic assisted extraction techniques. Firstthe 

yields of different extraction were studied and thenthe amount of curcumin was obtained from 

different extraction techniques discussed with HPLC. The results of HPLC have been shown 

that maceration technique is the best method for extraction of curcumin. 
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Figure 1. Scheme of the reaction 
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Turmeric is commonly known for its medicinal values in the majority of traditional 

medicinesystems.Curcumin is a main coloring substance in Curcuma longa and two related 

compounds, demethoxycurcumin and bisdemethoxycurcumin, are altogether known as 

curcuminoid.Curcumin, the most active curcuminoid found in Turmeric, has been shown to 

possess a multitude of beneficial effects in the treatment of cancers, cardiovascular disease, 

and inflammation [1]. 

The goal of this studying is evaluation of anticancer and anti-oxidant properties of 

Turmeric (Curcuma longa) on colon cancer cells HT29 and phytochemical analysis.The 

phytochemicals of turmeric have been identified by phytochemical methods [2]. The 

phytochemical tests have been done in this study are alkaloid, glycoside, flavonoid, tannin, 

saponin and fixed oils.In order to evaluate cytotoxic and anti-oxidant characteristics, ethanolic 

extracts from Turmeric has been obtained, using maceration, Soxhlet extraction, ultra-sonic 

assisted extraction techniques. The effects of these extracts on HT29 have been evaluated 

using MTT and NBT tests. 

The results of photochemical showed that alkaloid, glycoside, flavonoid and fixed oils 

compounds, but no saponins and tannins are detected. The results of MTT showed the least 

cell survival value of treated cancerous cell was concerned to Soxhlet apparatus. Furthermore, 

the results of this research showed that the Turmeric extract by ultra-sonic displays peroxidant 

characteristics and drives the cancerous cell toward apoptosis. The existence of numerous 

compounds ethanolic extracts from Turmeric have been identified anti-oxidant and 

peroxidative properties of different extracts of Turmeric. 
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Recently, the carbon based solid acid catalysts with high acidity and thermal stability have 

received wide attention [1]. Although the sulfonated carbon catalyst is active its speration 

from the reaction mixture is still achallenge during the practical application. The catalyst is 

generally recovered by the filtration or centrifugation methods which are dependent on special 

apparatus and time consuming. More recently, a magnetic sulfonatedmesoporous silica 

catalyst was reported for thehydrolysis of biomass, indicating that the magnetismseparation 

could be a feasible way to separate thecatalytic material from the reaction residues [2, 3]. 

Herein we report a method for the synthsis ofnew Magnetic Nano-catalyst with core-shell 

structure (Fe3O4@C-SO3H).Fe3O4@C-SO3H has been synthesized through the hydrothermal 

carbonization of glucose with magnetic cores and sulfonation of carbonaceous intermediate 

with PTSA (Scheme). Subsequently, the structure and morphologyof the 

preparednanocatalyst were studied with some differentspectroscopic, microscopic 

andthermogravimetric techniques such as FT-IR, XRD, FESEM and CHNS-Analysis.The 

magnetic Fe3O4 core makes the catalysts easily separated from reaction mixtures by using the 

externally applied magnetic field.  

 

Fe3O4 Core

carbon shell
SO3H

HO3S SO3H

HO3S SO3H

Glucose FeCl3 Urea

180 0C

PTSA

180 0C

 

Figure 1. Scheme of the reaction 

 

The application of this new nanocatalyst allows the synthesis of a Dihydopirimidinone 

through the reaction of aldehydes with urea and β-ketoesters undersolvent-free conditions. 

This synthetic pathway is a green protocol offering significant advantages, suchas easy 

preparation of the catalyst, mild reaction conditions and minimization of chemicalwaste. 
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Textile industries produce effluents contain a large amount of colored dye contents which 

are toxic, non-biodegradable and has been considered as an important source of water 

pollutions in the world]1[. Mixing even only small proportion of these dyes with water cause 

environmental pollution and some other severe problems. Refractory azo dyes with one or 

more azo group (–N=N–) are one of the main class of colorants, constitute about a half of 

global production and used in tattooing, cosmetics, foods products, paper and texture 

industries and are commonly detected in texture wastewater (about 15% of them end up in 

wastewaters after dyeing operation processes).Due to their high surface to bulk ratio, 

nanoparticles possess high catalytic activity, have emerged in the treatments of several toxic 

chemicals in the environmentsuch as removing chemical wastes from water due to their 

potentials as promising candidates for sensors and catalysts. Oil/water interface strategy is 

introduced to provide effective platforms for rapid fabrication of large-area self-assembled 

nano films composed of different nanosized structures such as nanoparticles at room 

temperature ]2, 3[.
 

In this study, the reactions between some azo dyes and NaBH4 catalyzed by nanoparticles 

thin films have been investigated. Here, we report insitu degradation of methyl orange, methyl 

red and bismarck brown by using thin films that monitored by UV–Vis spectroscopy. We 

used different thin films such as Pt, PtPd and PtFeFe2O3nanoparticle films and activity of 

these films was compared in the degradation of different dyes. Rate constants for the 

catalyzed reactions have been determined. PtPd nanoparticles thin film has shown the highest 

rate constant for the degradation of methyl orange. 
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In organic synthesis, palladium is one of the most useful catalysts for various C-C bond 

formations such as Suzuki-Miyaura reaction. Despite the important role of Pd catalysts, the 

use of Pd have some disadvantages, including the catalyst reusability and high cost attributed 

to the scarcity of the metal, thus postponing their industrial applications]1[. Some researchers 

developed alloying strategy to overcome these problems and prepare heterogeneous Pd 

catalysts]2[. Immiscible liquid interface route is an effective and low cost strategy for rapid 

fabrication of large-area self-assembled nano films of various nanosized structures which has 

the extraordinary physical and chemical properties. To achieve this goal, various two 

immiscible liquids were used for a contact angle of 90° of the particles with the water/oil 

interface which is essential for the interfacial entrapment of nanostructures ]3[. 

In this study, palladium bimetallic nanoalloy thin films were prepared by a simple 

reduction method at toluene/water interface and employed as catalyst in the Suzuki−Miyaura 

reaction. The morphology and structure of the prepared thin films were characterized by X-

ray diffraction (XRD), transmission electron microscopy (TEM) and energy dispersive 

analysis of X-ray (EDAX). TEM analysis exhibits a sponge structure for PdFe/Fe2O3 

bimetallic nanoalloy thin film, snowman like structure for PdPt and spherical structures for 

PdNi and PdCu thin films. The cross-coupling reactions were performed under aerobic 

condition. These efficient and reusable catalysts pave away to green chemistry, with great 

potential for industrial applications. 
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Oximes are highly crystalline materials and oximation isvery efficient method for 

characterization and purification ofcarbonyl compounds. These compounds not only represent 

auseful series of derivatives of carbonyl compounds but alsomay be used as intermediates for 

the preparation of amides bythe Beckmann rearrangement, nitrones, hydroximinoylchlorides, 

nitrile oxide and chiral α-sulfinyl oximes [1].The usual method for thepreparation of oximes 

involves treatment of aldehydes orketones with hydroxylamine [2]. In addition, a largenumber 

of other methods have been reported for performingof this transformation [3]. However, some 

methods in thisarea are not very satisfactory due to drawbacks such as lowyields, inability for 

the preparation of aromatic ketoximes, long reaction times, tedious work up and effluent 

pollution.In this work, we have used the nanomagnetic core-shell Fe3O4@Ni as a 

heterogeneous catalyst for thepreparation of oximes in water (Figure 1). 

 

 

Figure 1. Scheme of the reaction 
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The reduction of nitroarenes is an important process as the products, aromatic amines, are 

versatile intermediates and precursors in the preparation of dyes, pharmaceuticals,  pigments, 

agrochemicals and polymers [1,2]. A variety of procedures and reducing agents are available 

for this purpose [3]. The main limitations of these works were prolonged reaction time, low 

yields, harsh conditions, use of harmful organic solvents, tedious work‐up procedures and the 

use of expensive catalysts.In this work, we have used the nanomagnetic core-shell 

Fe3O4@Cu(OH)x as a heterogeneous catalyst for reduction of nitroarenes to arylamines in 

water (Figure 1). Remarkable reusability and easy separation of the nanocatalyst, high yields 

and mild reaction conditions as well as the benefits of using water as a green solvent are the 

advantages which make this protocol a perfect candidate for the reduction of nitroarens. 

 

Figure 1. Scheme of the reaction. 
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We have shown previously that the reaction of  2,3,3-trimethyl-3H-indoles (indolenines) 

with the Vilsmeier reagent formed from N,N-dimethylformamide and phosphorus oxychloride 

(phosphoric trichloride), producing aminomethylene malondialdehydes, is a general process, 

by demonstrating the transformation using variously substituted 2,3,3-trimethyl-3H-indoles 

[1-4]. Additionally, we have described a simple and straightforward preparation of 4-(2,3,3-

trimethyl-3H-indol-2-yl)-substituted pyrazoles by condensation of these aminomethylene 

malondialdehydes with hydrazine and aryl hydrazines [1,3,4]. 

Recently, we have been able to show that the principles embodied in transformations of 

simple indolenines via Vilsmeier formylations can be incorporated into more complex 

bisindolenine systems [5]. 

As a part of our continued interest to the amino heterocycles [6] we have now 

demonstrated the  p-TSA catalyzed and green synthesis of novel pyridopyrazoles 2a-e  by 

condensations of variously aminomethylene malondialdehydes 1 with electron-rich amino 

heterocycles in water (Scheme 1). 

 

Figure 1. Scheme of the reaction. 
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Multicomponent reactions (MCRs) became increasingly useful tools for the synthesis of 

biologically active compounds. These reactions enable multi-step syntheses to be conducted 

in a One-Pot  fashion to obtain a variety of invaluable products. Moreover, MCRs can 

dramatically reduce the generation of chemical waste and reduce the cost of the starting 

materials [1]. Uracil and its annelated analogs occupy a unique place in the field of medicinal 

chemistry as useful anticancer and antiviral drugs [2]. The versatility of uracil derivatives for 

the synthesis of nitrogen-containing heterocycles of biological importance has been well 

documented in the literature [3]. As a part of our continued interest to the synthesis of novel 

spirocyclic compounds [4-6] we decided to examine One-Pot , p-TSA catalyzed reaction of 

5,6-dihydro-1H-pyrrolo[3,2,1-ij]quinolone-1,2(4H)-dione 1, 6-amino uracil  2a and 1,3-

dicarbonyl compound  3a in refluxing H2O.Evidence for the compound 4a came from a study 

of  the H-nmr spectra of the product. Encouraged by this success, we extended this reaction to 

various dimedones 3b-c and 6-aminthiouracil 2b under similar conditions, furnishing the 

compounds 4b–e in good yields. 

 
Figure 1. Schem of the reaction. 
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Core-Shell of Pd@NiZn/Reduced-Graphene Oxide Thin Film at Toluene-

Water Interface as an Efficient Catalyst in Suzuki- Miyaura Reaction 

Parvin Fatahi, Seyyed Jafar Hoseini
* 

Department of Chemistry, Faculty of Sciences, Yasouj University  

jhosseini@yu.ac.ir 

Metallic particles have attracted tremendous interest because of their large surface areas 

and large numbers of edge and corner atoms, which dramatically improve their catalytic 

performances [1].Core-shell nanoparticles have given rise to great research interest because of 

their different novel properties. These nanoparticles have rised at the frontier between 

materials chemistry and other fields, such as electronics, biomedical, pharmaceutical, optics, 

and catalysis [2]. Core-shell nanoparticles often exhibit improved catalytic properties 

compared to their alloyed counterparts or to mixtures of monometallic nanoparticles. In 

addition to the improved material properties, core-shell materials are also significant from an 

economic aspect. A precious material can be coated over an inexpensive material to reduce 

the use of the precious material compared with making the same sized pure material [3].
 

In this study, a facile and efficient method was used to prepare the Pd@NiZn/reduced-

graghene oxide and Pd@NiZn core-shell nano films. The morphologies and structures of the 

prepared thin films were characterized by X-ray diffraction (XRD), transmission electron 

microscopy (TEM) and energy dispersive analysis of X-ray (EDAX). Our study shows that 

both of these core-shell nanostructures display superior activity and durability in catalyzing 

Suzuki–Miyaura coupling reaction. Compared to the classical reactions, this method 

consistently has the advantages of a green solvent, short reaction times, low catalyst loading, 

high yields and reusability of the catalyst. 
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Synthesis and characterization of novel S-(5-aryl-1,3,4-oxadiazol-2-yl) 2-

chloroethane- thioate  linkage tetra-tert-butyl calix[4] arene derivatives 

Zahra Dono Ghezelbash, Karim Akbari Dilmaghani 
*
 

Department of Organic Chemistry, Faculty of Chemistry, Urmia University, 57159, Urmia, Iran 

 Zahra.ghezelbash@yahoo.com 

  

A series of S-(5-aryl-1,3,4-oxadiazol-2-yl)2-chloroethanethioate(2a-e) substituted tetra-

tert-butyl calix[4]arene derivatized at lower rim were synthesized by the reaction of S-(5-aryl-

1,3,4-oxadiazol-2-yl)2-chloroethanethioate with tetra-tert-butylcalix[4]arene (1). The 

synthesized compounds were characterized by FT-IR, 
1
H NMR, 

13
C NMR, elemental 

analysis. 

 

 

Figure 1. Scheme of the reaction. 
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Industrial proparation of Rivastigmine tartarate and synthesis of its Azolic 

derivatives 

Akram Fallah
*
, Ffarajollah Mohanazadeh 
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Iran 

Fallahakram8463@gmail.com 

Alzheimer disease (AD) is a complex neurological affection that is clinically characterized 

by loss of memory. Rivastigmine, an acetyl cholinesterase (AChE) inhibitor approved in 2000 

for the treatment of AD, bears a carbamate moiety in its structure, which is able to react 

covalently with the active site of the enzyme [1,2]. 

Our process for the straight forward synthesis of enantiomerically pure Rivastigmine 

Tartarate, (S)-N-ethyl-N-methyl-3-[-(dimethylamino)ethyl]-phenyl carbamate hydrogen-

(2R,3R)-tartarate withUSP38 has been efficiently carried out under mild reaction condition 

with NaOMe as a basic catalyst, that is easy to scale up in industry and suitable for the 

manufacture of Rivastigmine in active pharmaceutical ingredient (API) demand. 

This process is convenient operation and purification and completes the synthesis of 

RivastigmineTartarate in 93% overall yield. The purity of product was characterized by 

HPLC analysis. 

On the basis of previous studies on a series of benzopyrano[4,3-b]pyrrolecarbamates 

asacetyl cholinesterase (AChE) inhibitors, we designed and synthesis a series of 

conformationally analogues of Rivastigmine by including the N-ethyl-N-methyl carbamoyl 

moiety in different azolic systems. 

 

 
Figure 1. Scheme of the reaction. 
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Poly (Vinylimidazolium\divinylbenzene)-copper Complex: A Highly Active 

and Robust Heterogeneous Catalytic System for Click Reaction 

Mohammad Azad
a
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a
, FatemehNoori
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aDepartment of Chemistry, K. N. Toosi University of Technology, P.O. Box 15875‐4416, Tehran, Iran
 

mazad@mail.kntu.ac.ir 

Mesoporous polymers have receivedconsiderable attention inthe broad- range of 

applications such as catalysis
1
separation 

2
 and ect.Because of their large surface area, high 

thermal and mechanical stability.Herein a functionalized mesoporous polymer, poly 

(Vinylimidazolium –divinylbenzene)-copper complex, was successfully synthesized by free 

radical polymerization of vinyl imidazolium and DVB. The resulting heterogeneous catalyst 

is shown to be an efficient catalyst for the synthesis 1, 4-disubstituted of 1, 2, 3-triazoles(the 

Huisgen reaction)
3
 at room temperature in high yields (Figure 1). Nitrogen adsorption 

measurements and electron microscopy were used to examine the porous structures. The 

catalyst could be recovered and was reused several times without significant loss of activity. 

 

Figure 1.Click Reaction Catalyzed by Poly (Vinylimidazolium\divinylbenzene)-copper Complex 

 

[1]  Adv. Synth. Catal.2008, 350, 2065. 

[2]  J. Polym. Sci.,Polym. Lett.Ed. 1985, 23, 103. 

[3]  Huisgen, R. Pure Appl. Chem. 1989, 61, 613. 
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Synthesis of new sulfur-containing heterocycles through the One-Pot  

multicomponent reactions 

Farough Nasiri
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nasiri@uma.ac.ir 

Due to the presence of sulfur atom in many of the biologically and pharmaceutically active 

molecules, introduction of sulfur atom into the organic compounds has received much interest 

in the organic synthesis [1]. The best way to approach this aim is the formation of carbon-

sulfur bond.On the other hand, multicomponent reactions (MCRs) are important to provide 

efficient routes for the synthesis of heterocyclic compounds.Although significant advances 

have been madein the case of MCRs, there is still a high demand for newprocesses for the 

synthesis of heterocyclicmolecules [2]. In this presentation we wish to report One-Pot  

multicomponent procedures for the synthesis of various sulfur-containing heterocyclic 

compounds from the reaction of primary amines and carbon disulfide (or phenyl 

isothiocyanate) in the presence of electrophiles such as dimethyl acetylene dicarboxilate, 2-

chloroacetaldehyde, chloroacetylchloride, acryloyl chloride, and α,β-unsaturated aldehydes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.scheme of the reaction 
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Synthesis of Naphthofuran Derivatives in the Ionic Liquids 

Nahid Soltani, Ali sharifi
* 
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Iran 

Sharifi@ccerci.ac.ir 

The last two decades have seen an explosion of interest in ionic liquids, much of the 

interest in ionic liquids has centered on their possible use as green solvent. IL‘s are salts 

consisting completely of organic cations and inorganic or organic anions [1].
 

A facile and efficient approach for the synthesis naphthofuran derivatives isusing ionic 

liquid as solvent. reaction of  β-Naphthoxyketones in IL‘s are obtained in good to excellent 

yields of naphthofuran. 

In this work, first  we synthesis β-Naphthoxyketone from β-naphtol and α-boromoketon in 

K2CO3/acetone [2], then use acidic ionic liquid [bmim]HSO4, and [hmim]FeCl4
-
 for synthesis 

of  naphthofuran derivatives. 

 

 
 

Figure 1. Scheme of the reaction. 
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A novel One-Pot , four component synthesis of 2-amino-1, 4-dihydropyridin 

derivatives 

Tooran Aghaalizadeh, Farough Nasiri* 
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Quinoline ring systems represent a major class of heterocycles in which benzene ring is 

fused with pyridine ring. The derivatives of quinoline exhibit diverse biological and 

physiological activities such as antimalarial, anti-inflammatory, antitumor, DNA binding 

capacity, and antibacterial properties. Recently, quinoline has been employed in the study of 

bio-organic and bio-organometallic processes. The quinoline skeleton is often used as a key 

intermediate for the design of many pharmacologically important synthetic compounds [1]. 

The fusion of quinoline to the tetrazole ring is known to increase the biological activity [2]. 

In this work, we wish to report an efficient One-Pot  four component synthesis of 2-amino-

1,4-dihydro pyridine derivatives 4 from the reaction of tetrazolo[1,5-a]quinoline-4-

carbaldehydese1, ethyl-2-cyanozcetat 2, primary amines 3, and di methyl acetylenedi 

carboxylate in the presence of  DABCO in ethanol. The reaction was completed in 4 hr to 

give products in moderate yields. 
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 Figure 1. Scheme of the reaction. 
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Serendipitous synthesis of 4-thioxochromen-2-one derivatives through the 

One-Pot  three-component reaction of primary amines, carbon disulfide, 

and 4-chlorocoumarin-3-carbaldehyde 

Tooran Aghaalizadeh, FaroughNasiri* 

Department of Applied Chemistry, Faculty of Scienc, University of MohagheghArdabili 

nasiri@uma.ac.ir 

 

Coumarins are an important class of natural and synthetic compounds that show various 

biological activities [1], which often depending on the substituent on the benzopyran moiety.  

For example, some coumarine derivatives having pyridine substituted at 3- or 4-position of 

the coumarine ring possess CNS depressant activity [2]. Also a number of coumarin 

derivatives used as an intermediate to produce various biologically active compounds [3]. In 

addition, these compounds are useful as organic electroluminescent materials [4].  

In this paper we wish to report One-Pot  three component reaction between 4-

chlorocoumarin-3-carbaldehyde andprimary amines in the presence of carbon disulfide and 

thriethylamine leads to 4-thioxochromen-2-one derivativesin good to excellent yields. 

 

 

 
 

Figure 1. Scheme of the reaction. 
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Pd-S-Benzylisothiourea on Fe3O4 magnetic nanoparticles: efficient and 

reusable nanocatalyst for organic reactions 

Arash Ghorbani-Choghamarani*, Zahra Moradi, Bahman Tahmasbi 

Department of Chemistry, Faculty of Science, Ilam University, P. O. Box 69315516, Ilam, Iran, E-mail 

arashghch58@yahoo.com 

 

Palladium is one of the most crucial metals in catalysis and it has been commonly applied 

as one of the most powerful tools for the organic reactions such as Carbon−Carbon bond 

formation or organic synthesis. In particular, palladium-catalyzed cross-coupling reactions of 

aryl halides such as Suzuki and Heck coupling reactions have become a powerful stay in 

modern synthetic organic chemistry for the preparation of natural products, agrochemicals, 

pharmaceuticals, biologically active compounds, herbicides, UV screens, preparation of 

hydrocarbons, polymers, liquid crystal materials and advanced materials [1]. Homogeneous 

Pd-catalysts have been extensively studied in synthetic organic chemistry because of their 

higher catalytic activity and selectivity. Removal of palladium from organic products at the 

end of the reaction is highly desirable because of its high cost and toxicity. Therefore, to 

combine the advantages of both heterogeneous and homogeneous catalysts, immobilization of 

homogeneous catalysts on the nanoparticles is the best choice, which efficiently bridges the 

gap between heterogeneous and homogeneous catalysts. However, the all supporting 

nanocatalyst have some disadvantages such as difficult or time consuming and expensive 

separation of fine particles from a reaction mixture. This drawback can be overcome by 

magnetic nanoparticles, which can be rapidly and easily isolated from the reaction mixture 

using an external magnet [2].  

Herein, we reported a new complex of palladium that immobilized on Fe3O4 MNPs and 

further used as an excellent nano organometal catalyst for the Suzuki reaction and One-Pot  

synthesis of polyhydroquinoline derivatives, because polyhydroquinoline derivatives have 

been reported to possess a wide range of pharmaceutical activities and biological properties 

[3, 4]. 

 

 
Figure 1. Scheme of the reaction. 
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New complex supported on magnetic nanoparticles: as efficient and 

reusable nanocatalyst for synthesis of sulfide derivatives 
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In recent years, supported catalysts on the nanoparticles have attracted much attention in 

organic reactions. The main drawback of these catalysts is their separation; because 

nanoparticles have diameters of less than 100 nm, which cannot be separated by conventional 

methods such as filtration techniques [1]. This draw back can be overcome using magnetic 

nanoparticles (MNPs), which can be easy recovered from the reaction mixture by external 

magnet. Furthermore, magnetic separation of the MNPs is more effective and easier than 

filtration or centrifugation [2]. MNPs are readily available and high-surface-area resulting in 

high catalysts loading capacity and outstanding stability. The functionalized of MNPs are a 

kind of novel functional materials, which have been widely used in biotechnology and 

catalysis studies [3]. Existence of many hydroxyl groups on the MNPs surface leads to 

reaction with alkoxysilane reagents and formation of Si–O bonds which support terminal 

functional groups available for immobilization of other substances [4]. Herein, we reported a 

new complex of Ni that immobilized on Fe3O4 MNPs and further used as an excellent nano 

organometallic catalyst for the synthesis of sulfide derivatives, because sulfide derivatives 

have been reported to possess a wide range of pharmaceutical activities and biological 

properties and also sulfides are starting material in organic synthesis [5]. 

 

 
 

Figure 1. Scheme of the reaction. 
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Carbon coated Cu nanostructures as a green nanocatalyst for Suzuki cross-

coupling reaction 
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The Suzuki-Miyaura cross-coupling reaction of Arylboronic acid with Aryl halides (Csp2-

X) has become a popular tool for selective construction of carbon-carbon bonds and mainstay 

of modern synthetic organic chemistry for the preparation of biaryl compounds
1
.The use of 

copper-based alternatives in the cross-coupling reactions are taken into consideration, due to 

their orders of magnitude lower cost and harmfulness to the environment than other noble 

metals. Surprisingly, only a few copper-catalysed Suzuki cross-coupling procedures exist
2,3

.In 

this work a new copper based catalytic system in Suzuki cross-coupling reaction was 

developed. For this purpose carbon stabilized well dispersed copper nanowires were 

synthesized as ligand free and inexpensive heterogeneous nanocatalyst. In fact,our aim has 

been to investigate application of the efficient, inexpensive, and ligand free copper based 

catalytic system with high activity for Suzuki cross-coupling reaction with minimum by-

products in green media for first time. Soft hydrothermal/solvothermal reduction method 

under mild aqueous conditions have been exploited to fabricate copper 

nanowires/nanoparticles. To prevent aggregation of metal nanoparticles, a thick carbon layer 

coating was performed via hydrothermal method. This green nontoxic catalytic system reused 

at least 4 time in Suzuki reaction without significant loss of catalytic activity. 

 

Figure 1.Schematic pathway for Cu/C NWs catalyzed Suzuki reaction. 
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Application of the Ugi reaction for the synthesis of novel 2-oxo-1-

phenylethyl-N-phenylacetamide derivatives 
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Multi-component reactions (MCRs) are powerful synthetic tools for the diversity-oriented 

synthesis (DOS) to generate combinatorial libraries [1]. They play a key role in drug 

discovery. MCRs are highly convergent and atom efficient generating high molecular 

complexity in a single-step process.Among MCRs, the Ugiand Passerini reactions, are the 

most popular approaches for the combinatorial chemistry [2,3]. 

In continuation of our  recent research on development of  novel multicomponent 

reactions, in this reaction we wish to report a simple and efficient One-Pot  four-component 

reaction of, Aniline 1, Isocyanate 2, Aldehydes 3and Indomethacin 4 to yield novel 2-oxo-1-

phenylethyl)-N-phenylacetamidederivatives. All products were confirmed by
1
H NMR, 

13
C 

NMR spectroscopy, melting point andFT-IR spectroscopy. 
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Figure 1.Synthesis of novel 2-oxo-1-phenylethyl)-N-phenylacetamide derivatives 
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Microwave promoted synthesis of 4,5-dihydrofurans via three-component 

reaction in solvent-free conditions 
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Dihydrofurans are the most important heterocycles commonly found in a wide range of 

biologically active synthetic and natural products [1]. The development ofresource and eco-

friendly process in termsof sustainable chemistry for their synthesis remains an area of current 

interest, and various synthetic methods have been reported in literature. The use of microwave 

for the synthesis of organic compounds under solvent-free conditions proved to be efficient, 

safe and environmentally benign technique, with shorter reaction time, high yield, and easier 

work-up [2]. 

In continuation of our research on the development of new methodologies for synthesis of 

heterocyclic compounds and use of green chemical techniques [3], we herein disclose 

microwave assisted synthesis of 4,5-dihydrofurans 4 in good yields by three-component 

reaction of 3-(cyanoacetyl)indole1 with aromatic aldehydes 2 and N-phenacylpyridinium 

bromide 3 under solvent-free conditions (Figure 1).The structure of products is characterized 

on the basis of their elemental analysis, 
1
H NMR and 

13
C NMR, IR and mass spectra. 
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Figure 1.Synthesis of 4,5-dihydrofurans under microwave irradiation. 
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4-Sufophthalic acid as an efficient catalyst for the multicomponent One-Pot  

synthesis of substituted pyrazolones in aqueous media 
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The research in multi-component reactions (MCRs) is a hot topic of organic chemistry 

because of their advantageous in the preparation of different heterocyclic molecules and in 

drug discoveryprocedures[1]. Although MCRs are efficient, environmentallyfriendly, fast, 

atom economic and time saving style. They supplyan effective tool for the preparation of 

various compounds withpharmaceutical and biological properties[2]. One type of 

thesereactions is the synthesis of pyrazolones which display biologicaland pharmacological 

properties.In order to develop a new method for the synthesis of Pyrazolones, we report here 

4-sulfophthalic acid assisted synthesis of Pyrazolones, from the condensation of phenyl 

hydrazines, ethyl acetoacetate ,β-naphthol and benzaldehydes in water as solvent at in reflux 

condition. 
 

NHNH2

NO2

NO2

Me OEt

OO

OH

CHO

NO2

N
HN O

NO2

NO2

NO2

OH4-Sulfophthalic acid

H2O
Reflux conditions

 

Figure 1.The reaction of 2,4-dinitrophenylhydrazine (1 mmol) and ethyl acetoacetate (1 mmol) aromatic 

aldehyde (1 mmol), 2-naphthol (1 mmol) as a model reaction. 
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Synthesis of Bis(indolyl)methane Derivatives Catalyzed by 4-Sulfophthalic 
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In recent years, bis(indolyl)methanes(BIMs) have attracted considerable attention on 

account of their wide applications in the pharmaceutical and agrochemical sciences. Also, 

these heterocycles are important class of heterocyclic compounds in the pharmaceutical as 

well as synthetic chemistry. They are important antibiotics in the field of pharmaceuticals and 

also effective in the prevention of cancer [1-3]. In this simple research work, 4-sulfophthalic 

acidcatalyzed reaction of indole with different aryl aldehyde compounds in water yielded 

bis(indolyl)methane derivatives in high yield. The merits of this method are efficient, clean, 

easy work-up, and shorter reaction times. 
 

N
H N

H
N
H

Ph
CHO

+
H2O, r.t.

4-sulfophthalic acid
2

 

 

Figure 1.The reaction of Indole with benzaldehyde as a model reaction. 
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C-C bond cleavage of aziridines 

Heshmat Allah Samimi*, Mohsen Derakhshan 
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Aziridines exhibited intriguing and diverse reactivity, and thus have became unique and 

versatile synthons in organic synthesis. C–N/C-C bond cleavage of aziridine ring is a useful 

way to serve as three-atom synthons with extensive applications in organic synthesis. 
1 

In contrast with ordinary solvents, such as Volatile Organic Compounds (VOC), DESs 

have a very low vapour pressure, and thus are non-flammable. The same reference mentions 

that DESs have a relatively high viscosities which might hinder their industrial applications as 

they might not flow easily in the process streams. DESs favorably possess low densities and 

can be liquid at a wide range of temperatures. Other studied properties for some DESs are 

their electrical conductivities, pH indices and surface tensions, which might be added to this 

article by any contributor.
3
 

Unexpected regioselective oxidation of ketoaziridines to the corresponding aldehydes with 

choline chloride/thiourea is described. This regio-selective reaction presumably precedes via a 

domino sequence C-C/C-N cleavage of ketoaziridine ring. This metal-free method proved to 

be efficient for the oxidative cleavage of several ketoaziridines in moderate to good yields. 

1
2

cholin chloride/thiourea
H
N

Ar1

Ar2

O Ar1CHO

 

Figure 1.Regio-selective oxidation reaction of ketoaziridines 
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Synthesis of chromene-3-carbonitrile and pyrano[2,3-d]pyrimidines, 

starting from cyclic active methylene compounds in the presence of novel 
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A simple and efficient protocol with environmental, has been developed for the One-Pot , 

multicomponent synthesis of fused six membered highly saturated chromene and pyrano[2,3-

d]pyrimidines derivatives. These compounds have shown diverse medicinally [1] important 

effects such as anti-coagulant [2], anti-espasmodic [3], anti-bacterial[4], anti-cancer [5], The 

use of deep eutectic solvents for the preparation of organic molecules has been emerged as a 

vital and progressive area of research in recent years [6]. 

In the recent work, the condensation of various aldehydes, dimedone and mlononitrile in 

the  ratio of 1: 1: 1.2 mmol respectively in the presence of three different deep eutectic 

solvents is reported. The eutectic solvents applied in this protocol include Choline 

chloride:urea (1:2), Choline chloride:L-proline (1:1) and Choline chloride:Glucose (1:1). The 

reactions were well performed at ambient temperatures (30-40
o
C) and the 2-amino-7,7-

dimethyl-8-oxo-4-phenyl-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile and pyrano[2,3-

d]pyrimidine-3-carbonitrile products were easily separated from eutectic solvent by 

dissolving the reaction mixture in water and vacuum filtration. Relatively short reaction times, 

no need to extra harmful organic solvent, high yields and simple work-up procedure were 

among the other advantages of the present protocol. 

Figure 1.The synthesis of chromene and pyrano [2, 3-d] pyrimidine derivatives in the presence of deep eutectic 

solvent 
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Covalent Attachment of CyclometallatedPalladum(II) Complex to 

Functionalized Graphene Oxide as an Effective Catalyst for the Suzuki–

Miyaura Reaction 
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The Suzuki- Miyaura reaction has matured into a very powerful tool for the formation of 

new carbon – carbon bonds and is routinely used in fine chemicals research and 

pharmaceutical discovery laboratories.
1-3

 In this study, a palladium supported catalyst has 

been synthesized by covalently bonding of a novel cyclometalatedorganopalladium(II) 

complex containing N-aromatic ligand onto the graphene oxide (GO) surface through 

coordination interaction with 3-(aminomethyl)pyridine (3-ampy) ligand spacers. The 

[Pd(C^N)Cl(3-ampy)]/GO nanohybrid, which C^N =N(1), C(2′)-chelated deprotonated 2-

phenylpyridine, was characterized using Fourier transform infrared spectroscopy (FT-IR), 

Raman spectroscopy, energy dispersive X-ray analysis (EDAX), X-ray photoelectron 

spectroscopy (XPS), X-ray diffraction (XRD), and transmission electron microscopy (TEM). 

The supported catalyst showed enhanced catalytic performance towards Suzuki–Miyaura 

carbon–carbon coupling reaction compared with the homogeneous analogue, and it could be 

readily recycled and reused several times without discernible loss of its activity. The 

[Pd(C^N)Cl(3-ampy)]/GO nanohybrid showed highly improved catalytic activity toward aryl 

chloride derivatives as compared with other catalysts that have been reported. As shown in 

Figure 1, the catalyst/K2CO3 system was effective for the coupling of various aryl halides 

with phenylboronic acid in solvent toluene at room temperature. 

 

 

Figure 1.Suzuki–Miyaura cross-coupling reactions catalyzed by palladacycles. 
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Synthesis of some imidazolopyridopyazine from pentachloropyridine 
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In recent years, considerable attention has been given to the synthesis of benz- and bis-

imidazole derivatives due to their various pharmacological activities [1,2]. 2-chloromethyl-

1H-benzimidazole derivatives were prepared by condensing 2-chloromethyl-1H-

benzimidazole with different aliphatic, aromatic, and heteroaromatic amines. Several papers 

have been reported the preparation of these important compounds [3,4]. In this paper, firstly 

we have established a new method for the synthesis of these compounds in a short reaction 

time with high yields under ultrasonic irradiation then the reaction of N-( 1H- benzimidazole- 

2- ylmethyl) aniline 3with pentachloropyridine4in the presence of potassium carbonate in 

CH3CN as a solvent at reflux gave 1,2,4-trichloro-5-phenyl-5,6-dihydrobenzo [4,5]imidazo 

[1,2-a]pyrido[3,4-e]pyrazine 5in good yields. The structure of products confirmed by IR, 
1
H-

NMR and 
13

C- NMR. 

 
Figure 1. Scheme of the reaction. 
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A novel Approach for the Synthesis of Spiroacenaphthelyne Pyrano- 

Pyrazole Derivatives 

Mohammad Bayat
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bayat_mo@yahoo.com
 

Multicomponent reactions (MCRs) have recently emerged as valuable tools in the 

preparation of structurally diverse chemical libraries of spiro heterocyclic compounds. Spiro 

compounds are an important class of naturally occurring material characterized by highly 

significant biological properties.[1] 

    4H-pyrans derivatives have been considered because of their pharmacological activity like 

include  spasmolytic, diuretic, anticoagulant, anticancer, and antianaphylactil anticancer, 

cytotoxic, anti-HIV, anti-inflammatory, antimalarial, antimicrobial, antihyperglycemic and 

anti-neurodegenerative disorders like Alzheimer‘s, Parkinson‘s, and Huntington‘s 

disease.[2,3] 

    We have developed the synthesis of spiroacenaphthylene in the reaction between 

acenaphthoquinone, pyrazolones and activated methylene compounds (like malononitrile 

derivatives) without using of catalyst in ethanol or water under mild reaction conditions. The 

structures of products were deduced from their IR, 
1
H NMR, and 

13
C NMR spectra. The mass 

spectra of these products displayed molecular ion peaks at the appropriate m/z values. The 

present procedure has the advantage that not only the reaction is performed under neutral 

conditions but also the reactants can be mixed without any activation or modification. The 

simplicity of the present procedure makes it an interesting alternative to complex multistep 

approaches. 

 

 

Figure 1. Schem of the reaction. 
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An Eficient Strategy for the One-Pot  Multicomponent Synthesis of 

Spiroacenaphthelyne-Pyrazoloquinoline Derivatives 
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Over the past few years, multi-component reactions (MCRs) have been designed to be an 

efficient and potent tools and have become a significant area of research in organic chemistry. 

MCRs are used for the synthesis of biologically active compounds in medicinal chemistry and 

complex product from simple and readily available starting materials without isolation of 

intermediates in short time with high purity, maximum selectivity and in a minimum number 

of synthetic steps and good yields [1,2].  

Pyrazolone derivatives have omnipresence applications in the development of acaricides, 

dyes, fungicides, herbicides, insecticides, inhibitors and reagents 
[3]

. Herein, we report an 

efficient synthesis of spiroacenaphthelyne spiro[pyrazoloquinoline acenaphthylene] 4 based 

on a One-Pot  three-component reaction of acenaphthoquinone 1, pyrazolone 2, arylamines 3 

(Scheme 1). In this work, the structures of all compounds were deduced from their analysis, 

IR, 
1
H NMR,

13
CNMR spectra. The mass spectrum of 4 displayed the molecular ion peak at 

appropriate m/z value, which is in agreement with the proposed structure. 

 

 

 
 

 

 

 

References 

[1]   J. Zhu, H. Bienayme, Multicomponent Reactions, Willy-VCH, Weinheim, Germany, 2005. 

[2]  J. Zhu, L. E. Kalm, G. C. Tron, R. Lavilla, L. Banfi, A. Basso, V. Cerulli, G. Guanti, P. Lecinska, 

R. Riva, Advances in Experimental Medicine & Biology 35 (2004) 960. 

[3]  R. Bashir, S. Ovais, S. Yaseen, H. Hamid, M. S. Alam, M. Samim, Bio. & Med. Chem. Letters 21  

(2011) 4301. 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
193 

 

Environmental friendly synthesis of novel acyl hydrazide derivatives under 

solvent free conditions 

Rogayeh Asgharzadeh, Gholamhassan Imanzadeh* 

Department of Chemistry, College of basic Science, University of Mohaghegh Ardabili 56199-11367, 

Ardabil, Iran. 

   As we know, over the past decade, the environmental protection and waste prevention 

have been an increasing emphasis among researchers from both academia and industryfor 

elimination or reduce of volatile solvents in organic synthesis is a most important goal in 

Green chemistry [1]. Acyl hydrazides are suitable molecules in the synthesis of some 

imoportant products with pharmacologic activity such as β-Glucuronidase inhibitors [2], 

Indoles [3]. In this project, we report an eco-friendly method for the synthesis of new acyl 

hydrazide derivativesby direct alkylation of acyl hydrazides1 with dihaloalkanes 2 in the 

presence of base 1,4-diazabiscyclo[2,2,2]octane and organic salt tetrabutylammoniumbromide 

under solvent-free conditions (Figure 1). 

 

Figure 1. Addition of acyl hydrazide 1 to dihaloalkane 2 under solvent-free conditions. 

The products were obtained in good to high yields within 18 h. TBAB was recovered and 

reused for three times without notable reduction in its catalyst properties. We used the 
1
H 

NMR (400 MHz) and 
13

C NMR (100 MHz), and IR technique to characterization of all 

products structure. In summary, we have described an efficient method for the synthesis new 

compounds that these potentially valuable products would make method practical and useful 

to synthetic chemists. 
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Co/Alumina as an effective heterogeneous catalyst for selective oxidation of 

benzyl alcohols to carboxylic acids 
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The oxidation of primary alcohols to carboxylic acids is an important reaction in both 

organic chemistry and industry.
1
Traditionally, this oxidation involves a two-step process 

involving oxidation of the alcohol to an aldehyde followed by further oxidation to the 

carboxylic acid. Given that the use of catalytic reactants with higher selectivity is one of the 

12 principles of green chemistry, selective oxidation of alcohols to carboxylic acids can be 

important. 

Owing to improved efficacy, homogeneous catalysis has grabbed more attention and 

interest than heterogeneous approaches.
2
 Given the cost and sometimes toxicity associated 

with homogeneous methods, together with the loss of catalyst after one run, despite being 

widely used in academia, these approaches have scarcely been utilized in industry. To 

compensate for the deficiencies related to homogeneous catalysts, the use of either 

heterogeneous catalysis or heterogenized homogeneous catalystshas prevailed.
3
Today, 

heterogeneous catalysis has opened up a new avenue to chemists as a fundamental procedure 

from the standpoint of recovery and product purification, especially in the production of fine 

chemicals. It is also worth mentioning that the use of catalyst in more than one run is 

environmentally and economically advantageous. 

Here, we are going to report the Co/Alumina as a heterogeneous and reusable catalyst for 

selective oxidation of alcohols to carboxylic acids. In this transformation, tert-butyl 

hydroperoxide (TBHP, 70 wt% in water) was employed as an external oxidant (Fig. 1). 
 

 
 

Figure 1. Synthesis of carboxylic acids 
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Synthesis and characterization of Ni-polystyrene sulfonic acid/CMK-8 

nanocomposite and its application in direct reductive amination of 

aldehydes 

Roozbeh JavadKalbasi
*
, Seyyedeh Fardokht Rezayi 

Faculty of Chemistry, Kharazmi University, Tehran, Iran 

                       rkalbasi@khu.ac.ir 

Industrial and biological importance of amines, made the researches to find an efficient 

approach for synthesis of these vital compounds. Elimination of unstable imine intermediate 

through catalytic direct reductive amination is one of the most useful methods. Heterogeneous 

and functionalized catalysts are one of the most beneficial ways to direct reductive amination 

of carbonyl compounds [1]. It has been proved that acidic condition of reaction can promote 

the efficiency of amination, therefore significance of bifunctional catalysts that are composed 

of acidic sites have been increased [2]. Recently different metal nanoparticles such as Pt, Pd, 

Au, Cu, and Ni have been used as hydride transfer catalysts in reduction of carbonyl 

compounds. However nanoparticle aggregation and activity depletion are one of the obstacles 

but regarding to recent researches metal nanoparticles embedded in mesoporous supports are 

one of the best crucial hydride transformers [3]. 

Hence, we synthesized polystyrene sulfonic acid containing Ni nanoparticles 

incorporatedin CMK-8 mesporous carbon as a novel acid-metal bifunctional heterogeneous 

catalyst. The catalyst was characterized by XRD, BET, FT-IR, SEM, TEM and XPS 

techniques.We investigated the effects of this catalyst for direct reductive amination of 

aldehydes (Figure 1).The reaction was carried out in the presence of NaBH4as a reducing 

agent, ethanol as solvent, at room temperature and in short reaction time without producing 

any by-product. The stability of the catalyst was good and it could be reused six times without 

much loss of activity in reductive amination reaction. 

 

NO2

Ni-PSSA/CMK-8

NH2

O

H

Ni-PSSA/CMK-8

NaBH4

N Ni-PSSA/CMK-8

HN

H
NaBH4

NaBH4

 
Figure 1.Reaction steps and intermediates proposed in the direct One-Pot  reductive amination of aldehydes 

from nitro aromatic compounds 
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aryl halids in the presence of MOF-199 
 

Zahra  Akbari, Mohammad Soliman-beigi* 

Department of Chemistry, Faculty of Science, Ilam University, P. O. Box 69315516, Ilam, Iran. 

                                               Zahraakbari381@gmail.com 

 

Organic sulfides  are important compounds which widely exist in many biologically and 

pharmaceutically active molecules. Especially unsymmetrical sulfides moieties have been 

used in the treatment diseases such as Parkinson
,
s, Alzheimer

,
s, immune and inflammatory, 

diabetes, HIV [1,2]. 

   Carbon-sulfur bond formation by cross-coupling reaction in the presence of transition 

metals has been widely investigated. Metal-organic frameworks (MOFs) have recently 

aroused much attention as a new class of nanoporous material that can used as an effective, 

heterogeneous, and  recyclables in coupling reactions  [3]
 

As a part of our current studies on the synthesis of Organosulfurs compounts, we report the 

results of our studies involving the reaction between iodobenzene and thios in the presence 

MOF-199 as a catalyst, KOH in wet PEG(400) at 120 
o
C under an N2 atmosphere conditions. 

High yields were obtained and MOF-199 catalyst was easily isolated from the reaction 

mixture by simple filtration and reused with loss in activity. 

 

 
 

Figure 1.Scheme of the reaction. 

 

Herein, a new application of MOF-199 as a heterogeneous catalyst in these type cross-

coupling reactions is described.  MOF-199 is as a porous, recyclable and chemoselective 

catalyst which is more efficient more economic, more comprehensive, and more 

environmentally friendly than previous catalyst. 
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aldehydes under ball-milling conditions 
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2,3-Dihydroquinazolinone derivatives are an important class of fused heterocycles due to 

the broad range of potential biological activities [1]. The most popular method for the 

synthesis of 2,3-dihydroquinazolin-4(1H)-ones is based on the condensation of aromatic 

aldehydes and 2-aminobenzamide catalyzed by NH4Cl,p-TSA and some other Lewis and 

Bronsted acids [2]. Most of these methods have certain limitations such as long reaction 

times, harsh reaction conditions, application of volatile organic solvents, toxic reagents and 

low yields of products. Recently, ball-milling has emerged as a powerful tool for effecting a 

chemical reaction in greener way [3].  

In the present work, we report a new practical protocol for the synthesis of 2,3- 

dihydroquinazolin-4(1H)-ones by a simple One-Pot  reaction of aldehydes and 2-

aminobenzamide using heterogeneous acid catalysts under ball-milling conditions in the 

absence of solvents(figure 1). 

This method was applied to various aromatic aldehydes and the corresponding products 

achieved in good yields. All the products were characterized by 
1
H and 

13
C NMR spectra, 

melting point and comparison with authentic samples. 
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Figure 1.Scheme of the reaction. 
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for the Suzuki reaction 
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Zeolitic molecular sieves decorated with transition metals, mainly by the isomorphous 

substitution, had attracted great interest in redox catalysis because of their exceptional 

catalytic activity over various organic compounds [1–3]. Among them, because of the unique 

one-dimensional channel walls and better stability, synthesis and modifications in MCM-41 

materials flourish more than in the other MCM-48 (cubic) and MCM-50 (lamellar) materials, 

as the former can enhance the reaction of sterically bulkier molecules by the suitable choice of 

surfactants/organic modifiers. Indeed, the greater flexibility of silica network enables the 

incorporation of various higher transition metals into the framework of MCM-41. In this work 

we have grafted 5-bromosalicylaldehyde ligand with palladium acetate salt onto MCM-41 

successfully and the catalyst was analyzed by a series of characterization techniques such as. 

FT-IR, TEM. BET, SEM and TGA and it was applied as a heterogeneous catalyst for the 

formation of C-C bond from arylhalides and boronic acid (Figure 1). 

 

 

Figure 1.Formation  of C-C bond in peresence catalyst. 
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Recently, the focus has shifted toward mesoporous MCM-41 as the major support because 

of the particular features that it possesses such as having large surface areas, variable pore 

diameters, and high-density surface silanol sites [1]. Mesoporous MCM-41 has provided the 

anchoring of valuable homogeneous catalysts/active organic moieties or the incorporation of 

redox metal ions into framework positions in a quite simple way, and thus increases their 

intrinsic catalytic activity as a result of the amorphous nature of the pore walls [2-4]. In the 

study, we try to report the synthesis Palladium complex was grafted into the functionalized 

mesoporous silica (MCM-41) to develop Palladium 5-boromosalicylaldehyde complex 

supported MCM-41 (Pd-5-Br-Salen@MCM-41) heterogeneous and reusable catalyst. It was 

used in coupling reaction between various aryl halides with n-butyl acrylate in the presence of 

base to provide the corresponding products in excellent yields. This catalyst was characterized 

by TGA/DTA, XRD, SEM/EDX, Fourier FT-IR, and TEM. The results indicated that the 

catalytic system could be recovered easily by simple filtration from the reaction mixture 

(Figure 1). 

 

 

 
 

Figure 1. Synthesis of biphenyle using Pd-5-Br-Salen@MCM-41with Aryl hildes and n-butyl acrylate. 
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Diels-Alder Reaction of Styrylcyclohexenon Derivatives with Acrylo nitrile 

for Efficient Synthesis of New Substituted Dehydrodecalines 
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Among important carbon-carbon bond formation reactions, the Diels-Alder reaction 

possesses a preeminent position. This cycloaddition process results in stereoselective 

formation of a cyclohexene ringhaving as many as four contiguous stereogenic centers. 

By considering thi sprominence, Diels-Alder reaction in organic chemistry finds every day 

applications in synthetic methodologies and is used in many total syntheses. 

We have recently reported the synthesis of several dehydrodecaline derivatives using 

styrylcyclohexyldienes which have been synthesized in Abaee‘s group[1-3]. This encouraged 

us to develop this cycloaddition process. 

Thus, we examined the cycloaddition of these dienes with Acrylo nitrile. The figure 1 

shows that after the cycloaddition occurs, the newly formed π bond rearranges to the more 

stable enone position. 
 

 

 

Figure 1.Scheme of the reaction 
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N,N-dihydroxypyromellitimide: a new and efficient organocatalyst for the 

Biginelli reaction under solvent-free conditions 
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Solvent free condition is an area in modern organic synthesis. Biginelli reaction is one of 

the useful multi-component reactions due to it is an acid catalyzed condensation of b-

ketoester with an aldehyde and urea/thiourea to yield 3,4-dihydropyrimidin- 2(1H)-ones 

(DHPMs) and their sulfuranalogs. These pyrimidinones have found to possess 

pharmacological activities such as antibacterial, antiviral, antioxidative as well as anti-

inflammatory [1-2]. In this work, N,N-dihydroxypyromellitimide (DHPHI) was directly 

synthesized via reaction of phthalic dianhidride with hydroy amine hydrochloride  in pyridine. 

Synthesis of 3,4-dihydropyrimidin-2(1H)-thiones using DHPHI under solvent free conditions  

leads to excellent yield. In the present methodology, the catalyst is inexpensive, readily 

available, efficient, recyclable and green. The three-component reaction of aryl aldehydes 

derived thiourea, and ethyl acetoacetate or acetylacetone occurs by means of 15 mol % of 

(DHPHI) insolvent-free reaction conditions.  (Figure 1). 
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Figure 1. Scheme of the reaction 
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Green synthesis of silver nanoparticles using aqueous extract of Stoechas 

Lavandula 

Setareh ghiassi
a
, Sajjad Sedaghat

b* 
and Masoud Mokhtari

c 

a, cDepartment of chemistry, Collegue of science Rasht Branch, Islamic Azad University, Gillan. 

b 
Department of chemistry, Collegue of science Shahr-e- Qods Branch, Islamic Azad University, 

Tehran. 

Setareh.ghiassi@gmail.com 

 In green synthesis used extraction of plants for nanoparticles synthesis that could be 

advantageous over other environmentally benign biological processes. 

Green synthesis is a useful method for synthesis of silver nanoparticles (AgNps) 

[1].AgNps is being the most investigated due to its wide application in the various field such 

as food, cosmetics, medicine and environmental [2]. In this study, the aqueous extraction of 

StoechasLavandula prepared and then silver nitrate used for reducing Ag
+
 to Ag at room 

condition. The color of solution changed from yellow to dark brown.After 24 h of treatment, 

AgNPs were obtained. The structural parameters of AgNps were characterized by different 

methods [3], which include; ultraviolet-visible spectroscopy (UV-Vis), powder X-ray 

diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy 

(TEM)and X-ray energy-dispersive spectroscopy (EDX). Characterization data demonstrated 

that AgNps are spherical shaped with diameter between 33- 45 nm. This route demonstrated a 

simple, cost effective and environmentally benign synthesis of AgNps. 
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A method for the synthesis of xanthenedione derivatives using  

Lithium triflate as a highly efficient catalyst 

 
Mersedeh Jamalian, Davood Habibi   
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6517838683 Iran 
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Xanthenes are important class of heterocycles that are known to possess multiple 

biological activities. Although not widely found in nature, xanthenes exhibit a wide range of 

pharmaceutical activities such as anti-bacterial, anti-inflammatory, and anti-viral. Some 

xanthene based compounds have found application as antagonists for inhibiting the action of 

zoxazolamine and in photodynamic therapy. In addition, their derivatives can be used as dyes, 

pH sensitive fluorescent materials for the visualization of biomolecular assemblies and in 

laser technologies[1,2]. 

So, we would like to report synthesis of different xanthenedione derivatives by reaction of 

dimedone with different aromatic aldehydes at 85 °C under solvent free condition (figure 1). 
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Direct synthesis of Symmitrical disulfid from aril  halydes with a novel 

sulfur source in the  presence of copper nanoparticles 

Zahra  Akbari, Mohammad  Soliman-beigi* 
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Organic sulfides are important compounds which widely exist in many biologically and 

pharmaceutically active molecules. Especially sulfides moieties have been used in the 

treatment diseases such as Parkinson
,
s, Alzheimer

,
s, immune and inflammatory, diabetes, 

HIV.The formation of carbon-sulfur bond has been widely examined and generally from  

nano particles catalyzed for  coupling bond C-S have been used for the formation this bond.
, 

For example disulfide bondes have been employed in stabilization of peptides in proteins, 

DNA cleaving and design of drug delivery systems [1]. 

Copper nanoparticles catalyst was easily isolated from the reaction mixture by simple 

filtration and reused with loss in activity Using nontoxic and nano catalyst, simplified 

operational process, short reaction times purification of the products without using 

chromatographic separation, and environmentally, and excellent yield [2]. 

As part of our current studies on the synthesis of organosulfurs compounds, we report the 

results of our studies involving the reaction  between aryl  halides with 1,3,4-Thiadiazol-

2,5dithiol in the present of copper nanoparticles as a catalyst, KOH as a base  at 100 
o
C in 

Wet Appropriate solvent . High yields were obtained and cooper nanoparticles catalyst was 

easily isolated from the reaction mixture by simple filtration and reused with loss in activity. 

 

 

Figure 1.Scheme of reaction. 
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One-Pot  synthesis of novel pyranocoumarins using 7-hydroxy 4-methyl-6-

nitro coumarins, acetylenic esters and isocyanides 
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Coumarins form an exceptional class of oxygen containing heterocyclic compounds, which 

exhibit significant biological activities, such as inhibitory of platelet aggregation [1], 1,2 

inhibitory of steroid 5α-reductase, inhibitory of HIV-1 protease [2], antibacterial and 

anticancer activities [3]. In continuation of our general interest in the synthesis of heterocyclic 

compounds via three-component reactions, we have investigated the reactions  of 7-hydroxy 

4-methyl-6-nitro coumarins with acetylenic esters and isocyanides in tetrahydrofuran (THF) 

that afford the novel pyranocoumarins to high yields. The structures of the products were 

determined by 
1
H, 

13
C NMRand IR spectroscopy as well as mass spectrometry. 
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Figure 1.Scheme of the reaction 
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Cyclohexane-1,4-diyl bis(hydrogen sulfate): A highly biocompatible catalyst 

for synthesis of pyrimidines 
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Pyrimidines have occupied an important place in organic and medicinal chemistry, mainly 

due to their diverse therapeutic and pharmacologicalproperties [1]. Among them, fused 

pyrimidines have been used as a common source for the synthesis of new therapeutic agents. 

Recent studies have shown that pyrimidine-fused heterocycles, particularly their oxo and 

thioxo derivatives, possess a wide range of biological activity and for this reason, they are 

extensively used in the design of new drugs [2].The synthesis of pyrimidine derivatives by a 

multicomponent reaction (MCR) is an attractive approach for the construction of this class of 

compounds [3]. It has been proven recently that this is a mild, worthwhile catalyst, which is 

efficiently and selectively catalyzes various organic transformations and synthesis. The 

catalyst was recovered activated and reused for two consecutive times with only slight 

variation in the yields of the products. Now, we report an efficient and convenient procedure 

for the One-Pot  synthesis of aromatic aldehyde, barbituric acid and aromatic amine, by using 

homogeneous catalyst cyclohexane-1,4-diyl bis(hydrogen sulfate) [CDBH]to produce the 

pyrimidine-fused heterocycle derivatives in excellent yields (Figure 1). 

 

 
Figure 1. Preparation of 9,10-dihydropyrido[2,3-d:6,5-d']dipyrimidine derivatives through cyclo-condensation 

by using CDBH under solvent-freeconditionsand in the presence of water 
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The copper-catalyzed allylic oxidation of olefins with peresters has been the subject of 

numerous synthetic investigations. This reaction provides access to chiral allylic alcohols that 

are the key intermediates in natural product synthesis [1].  

The literature survey shows that the chiral C2-symmetric bisoxazolines (box‘s) are one of 

the most effective and popular classes of chiral ligands studied to copper-catalyzed allylic 

oxidations, and their application has made a major breakthrough with drastic improvement in 

enantioselectivity and yield [1, 2]. 

Herein, chiral biphenyl bisoxazoline ligands were synthesized from 2-amino benzoic acid 

and potential of these ligands for copper-catalyzed allylic oxidations of cyclohexenewas 

investigated in the Presence of HZSM-5 as additive [3].  

In summary, HZSM-5 as additive was examined for oxidation ofcyclohexene, high 

catalytic activities, enantioselectivities up to 82% and 99% yield were obtained by using this 

combination of additives (Figure1). 

 

Figure 1.Copper complex of chiral biphenyl bisoxazoline ligands catalyzed allylic oxidation of  

Cyclohexene in the present of HZSM-5 
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Chiral bisoxazolines and oxazolines ligands are one of the most effective and popular 

classes of chiral ligands used for various metal-catalyzed asymmetric processes [1], such as 

allylic oxidation. The allylic oxidation of olefins using peresters in the presence of copper 

catalyst to give allylic esters is known as the Kharash-Sosnovsky reaction. This reaction has 

been the subject of great interest over the last decade and provides access to chiral allylic 

alcohols, which are key intermediates in natural product synthesis[2].  

Some sort of chiral biaryl bisoxazolineligands 1, 2 andnew class of various chiral 

monodentate oxazoline 3 and bisoxazoline ligands 4 were conveniently synthesized in high 

yields and enantiomeric excess. The obtained organic chiral ligands 3, 4 have been covalently 

grafted on ordered mesoporous silicas MCM-41, SBA-15 and the resulting inorganic-organic 

hybrid materials such a chiral  heterogeneous catalysts 5 characterized by TGA, DTA, powder 

X-ray diffraction, BET, BJH, EDX,CHN analysis, SEM and FT-IR. The catalytic and induced 

asymmetric effects of the chiral copper (I) complexes of these homogeneous and 

heterogeneous catalysts on the asymmetric allylic oxidation of cycloolefins were investigated 

under different conditions. Reactions using the catalyst exhibited good enantioselectivities up 

to 95% and high yields up to 99%. 

 

 

 

 

 

Figure 1. Allylic Oxidation of cycloolefins in the present of chiral catalyst 1-5 
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Study on the Mechanism of Aza-Diels-Alder Reactions of N-Aryl-Imin and 

Some Vinyl Dericatires 
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In its original form, the povarov reaction (PR) [1] involved a Lewis acid (LA) catalyzed 

aza-Diels-Alder (A-DA) reaction between a N-aryl imin and an electron rich dienophile, 

followed by a 1,3- hydrogen shift in the formal [4+2] cycloadduct  3 to yield a 

tetrahydroquindine 4 (Scheme 1). Over the past decade, various advances in the study of PR 

have been reported [2], including the broadening of its scope, progressing toward both the 

understanding of its reaction mechanism and its application in total synthesis [3].  

In the present work,we perform a complete characterization of the reaction mechanism of 

the PR, as well as the main factors controlling the activation energy associated with the LA 

catalyzed A-DA reaction involved in these domino reactions. For this purpose a DFT study on 

these reactions were performed. At this computational level, the LA catalyzed A-DA reaction 

presents a two-step mechanism as a consequence of the large stabilization of corresponding 

zwitterion intermediate. The theoretical results indicated that the first step, which is associated 

with the nucleophilic attack of dienophiles in the imin carbon, constituents the rate-

determining step of these A-DA reaction. Also analysis of the DFT-based reactivity indices of 

the reagents provides further explanation of the behaviors of the mechanism of the A-DA 

reaction involved in the povarov reaction. 

 

Figure 1. Scheme of the reaction 
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    The catalytic behaviour of noble metal nanoparticles, have been explored in various organic 

synthesis, which it is important for environmental protection, such as reduction of nitroarenes, 

CO oxidation, etc. Due to their high surface-to-volume ratio and high surface energy [1, 2]. 

The catalytic activity of noble metal NPs is mainly dependent on their size, shape, 

crystallinity, and the surface state. Since the potential binding sites presented by the atoms 

situated at the surface of NPs the catalytic properties have been changed with different size 

and shapes. The synthesis of gold nanorods in high yield and monodispersity has been 

developed, but only a few papers have been published related to their applications. The 

biological applications of high aspect ratio nanoparticles have been reviewed [3]. In this 

present report we demonstrated the efficiency of a novel designed gold nanorods loaded 

Fe3O4@Carbon core-shell nanocatalyst (FC-Au NRs) in the fast catalysis reduction of 

aromatic nitro-compounds. Herein, the Fe3O4@Carbon MNPs were first prepared using a 

glucose-based hydrothermal process, and the seed-less mediate as-synthesized gold NRs was 

then loaded on carbonaceous shell functional groups. The effect of several environmental 

parameters including initial nitroarene concentration, and NaBH4 concentration as reducing 

agent on rate of 4-nitrophenol were investigated.  

 

Figure 1. Schematic pathway ofFe3O4@C/Au NRs catalyzed reduction reaction. 
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Synthesis of 2-Aminothiophene Derivatives by Gewald Reaction Using 

Ultrasound Technique 
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Multicomponent reactions (MCRs) serve as powerful tools for the synthesis of a broad 

range of molecules and biologically active compounds due to the simplicity and efficiency 

associated with MCR protocols [1,2]. 

Despite many efforts devoted to develop the Gewald reaction, many procedures are not 

practically justified due to environmental and safety restrictions they impose. In addition, 

some of the methods are not economically feasible sincethey require long time heating at 

elevated temperatures; give low yields of products, and some other problems [3]. In this 

project, a facile and practical method has been developed for the preparation of 2-

aminothiophene derivatives via the Gewald reaction by using ultrasound technique in a 

reasonably short period of time. 

Consequently, a series of 2-aminothiophenes were synthesized in high yields at room 

temperature. Under the conditions, several cyclic ketones react with malononitrile and sulfur 

to produce high yields of the respective products (Table 1). 

 

 

 
 

Figure 1.scheme of the reaction 
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Synthesis, Characterization and Spectroscopic Properties of Two New Azo 

Ligands Containing Salicyaldimine-based Ligand as Side Chains 
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zsh024@gmail.com 
 

Azo ligands containing salicyaldimine-based ligand as side chains can be used in the 

production of chemical sensors because they show a significant change of color of the 

solution and maxima of the absorption band when they interact with transition metal ions or 

anions [1-3]. Therefore among the wide range of materials that may be suitable for the 

electronic and optical applications, salicyaldimine-based ligands are of particular interest. 

In this work, two new azo Schiff-bases I and II were prepared from 1-(3-formyl-4-

hydroxophenylazobenzene) and 4-nitro-1,2-phenylenediamine or 4-chloro-1,2-

diaminobenzene in methanol solution. Two compounds were characterized with FT-IR, 
1

H 

NMR and elemental analysis techniques. Also, optical properties of these compounds were 

investigated by UV-vis spectroscopy in the presence of some metal ion transitions. 

 

 

CH

N
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N
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N
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N
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Figure 1.scheme of the reaction 
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A Theoretical Study on the Metal-free Triazole FormationThrough 1,3-

Dipolar Cycloaddition of BenzylAzide and Oxanorbornadiene 
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The development of selective and site-specific bioorthogonal conjugation methods is an 

important topic in chemical biology [1]. The term bioorthogonal chemistry refers to any 

chemical reaction that can occur inside of living systems without interfering with native 

biochemical processes [2].Strain-promoted [3+2] azide–alkyne cycloaddition is a 

bioorthogonal reaction which is modified by eliminating a cytotoxic copper catalyst [3]. 

In this work, we performed density functional theory (B3LYP and m06-2x) calculations on 

the possible 1,3-dipolar cycloaddition reaction pathways of benzyl azide with phenyl 

acetylene andoxanorbornadiene. The calculated activation energy of the ―strain-promoted‖ 

cycloaddition reaction ofoxanorbornadieneis lower than the strain-free phenyl acetylene 

cycloaddition because of thesmaller distortion energy of the former reaction.The molecular 

mechanism of these reactions was established by ELF topological analysis of the changes of the 

electron density along the IRC. 
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Figure 1.Reaction pathways for the formation of triazole compounds A1, A2, and B via triazoline intermediates 

Ia and Ib. 
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Synthesis and characterization of poly 2-(dimethyl amino) ethyl 

methacrylate/ZSM-5/KIT-6 as a novel bi-functional catalyst and its 

application in tandem reaction of deacetalization-Knovonagel condensation 

RoozbehJavadKalbasi*, Anahita Khojastegi 

Faculty of Chemistry, Kharazmi University, Tehran, Iran 
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Recently, synthetic organic chemists have paid great attention to the development ofOne-

Pot , sequential organic reactions owing to their comparably higher efficiencies, increased 

cost and reduced waste materials.Acid–basebifunctional catalyst is a popular concept quoted 

from enzyme catalysis reactions that contain two types of active centers of acid and base in 

catalytic systems. These catalysts may act in a cooperative way to activate both electrophiles 

and nucleophiles centers in reactions.However, most of these catalysts are hybrid organic-

inorganic siliceous material that was prepared by grafting of organosilane compounds into the 

silica surface[1].However, there are several problems with these routes due to the use of 

highly toxic raw materials, high process cost, and complicated preparation procedures. 

Surface modification by polymers is one of the most effective methods due to the wide 

variety of functional polymers and can create many of functional group as reactions 

sites.Hierarchical zeolite is a new kind of zeolites that improve the performance of zeolite by 

combination of crystallinemicroporous frameworksand mesoporous materials(high 

thermal/hydrothermal stability of zeolites and fast mass transportation path of the mesoporous 

materials)[2]. 

In this study, we prepared a novel acid base bi-functional catalyst by in-situ polymerization 

of 2-(dimethyl amino) ethyl methacrylate in the micro/meso pores of hierarchical ZSM-5 

zeolitewith low cost and simple route. In the catalyst structure, mesoporous ZSM-5 was used 

as a support which contains strong acid sites and poly 2-(dimethyl amino) ethyl methacrylate 

was used as a species which contains basic sites.The physical and chemical properties of the 

catalyst were investigated using FT-IR, XRD, BET, SEM, TEM and TGA techniques.Activity 

of the catalyst was tested in cascade reaction of deacetalization-Knoevenagel condensation 

(Figure 1).Excellent yields in a mild reaction condition, short reaction time and aqueous 

media were obtained. In addition, the results showed that the stability of the catalyst was 

excellent and could be reused 6 times without much loss of activity in the reaction. 

 
Figure 1.cascade reaction of deacetalization-Knoevenagel condensation over bifunctional catalyst 
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Synthesis, Antibacterial Activity of New Dihydropyrrol-2-one Derivatives 

Bearing Sulfonamide Groups  
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The design and development of novel pharmaceuticalcompounds with a broad spectrum of 

activities is still a major challenge to medicinal chemistry researchers by reason the rapid 

appearance microbial resistance in humans and some animals. Dihydropyrrol-2-one 

derivatives are well known as the most important nitrogen-containing heterocyclic 

compounds due to their present in many natural products, synthetic pharmaceuticals, and 

molecular materials [1, 2].Sulfonamides have attracted much attention of chemical chemists 

because of pharmacological and biological activities [3, 4]. Due to the pharmacological and 

biological importance of sulfonamides, nitrogen-containing heterocyclic compounds in 

medicinal chemistry, the synthesis of compounds bearing sulfonamide moieties with the aim 

of outstanding biological properties has become interesting field in research. 

A series of novel dihydropyrrol-2-one derivatives bearing sulfonamide groups in high 

yields via three-component reaction under catalyst-free and solvent-free conditions. The 

advantageous features of this methodology are high atom-economy, operational simplicity, 

shorter reaction time, and green procedure, catalyst-free and solvent-free conditions. 

Antibacterial results showed that most of the compounds displayed good antibacterial activity 

against P.aeruginosa bacteria. 

 

 
Figure 1. Scheme of the reaction 
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Synthesis of a New Surfactant-like Triazine-functionalized Ligand for 

Carbon-Carbon and Carbon-Heteroatom Bond Formations 
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Transition metal-catalyzed organic transformations are among the most important 

approaches in organic synthesis [1].In these reactions, the existence of an appreciate ligand is 

critical and many of the challenges in this field referred to the development of suitable ligands 

for fine chemical synthesis [2]. Triazine-based ligands have been considered as efficient 

ligands in transition-metal catalyzed organic reactions due to their many advantages in 

comparison with other ligands.There are some interesting reports in the literature on the use 

of 2,4,6-trichloro-1,3,5-triazine(TCT) in the synthesis of ligands for application in metal-

catalyzed organic reactions. In fact, to synthesise these ligands, TCT was used as the starting 

material in order to generate a triazine moiety in the structure of an organic–inorganic hybrid 

material or polymer[3]. 

In the current study, our goal is to develop a novel catalytic system based on TCT and 

micellar concepts that enable the use of water as a solvent for the Pd-catalyzed coupling 

reactions. Our study was initiated by the synthesis of a surfactant-like triazine-

functionalizedligand using the reaction of 3 equivalents ofdodecan-1-amine with TCT. In the 

structure of the ligand, thetriazine ring provides the nitrogencenter of ligand and the dodecyl 

carbon chain participates inthe surfactant part. The synthetic ligandwas characterized using 

elemental analysis, 
1
HNMR and 

13
CNMR. Next, the synthesized pseudo surfactant triazine-

functionalized ligand was used in the carbon-carbon and carbon-heteroatom bond formation 

reactions. 

 

 
Figure 1.Scheme of the reaction 
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Melamine-(H2SO4)3/Melamine-(HNO3)3 instead of H2SO4/HNO3: A safe 

system for the oxidation/nitration reaction 
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Solid acid reagents are unique acid catalysts/reagents that have become popular over the 

last two decades. They have proved to be useful to chemists in the laboratory and industry due 

to the good activation of adsorbed compounds, reaction rate enhancement, selectivity and 

easier work-up [1].
 

In continuation of our studies on the application of solid acids and oxidation of 

heterocyclic compounds [2]  and nitration of phenols [3] we found that melamine readily 

reacts with concentrated sulfuric acid and fuming nitric acid to give melamine-(H2SO4)3 (I) 

and melamine-(HNO3)3 (II). It is interesting to note that these exothermic reactions are fast, 

easy and clean not requiring any work-up (Figure 1). 

 

 
Figure 1. Preparation of melamine-(H2SO4)3 (I) and melamine-(HNO3)3 (II) 

 

Mixture of these new solid acids acts as unique powerful system instead of hazardous 

H2SO4/HNO3 system for the oxidation of urazoles and dihydropyridines as well as nitration of 

active aromatic rings under heterogeneous, solvent/metal-free and mild conditions.  
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Chemical cleaning of Sahand power plant turbine blades by biodegradable 

new liquor 

Saeid Rezazadeh, Abdolreza Abri*  

Department of Chemistry, Faculty of Science, Azarbaijan Shahid Madani University 

Ar.abri@azaruniv.edu 

The unit 1 turbine of SAHAND power plant - 325 megawatt- is used to be hampering by 

silicate and oxide deposits. There are many methods for cleaning of turbine blades without 

shell opening. Some technics include: cleaning with superheated steam, CO2, 10 percent base 

liqueur, dilute HCl and so on[1]. The num. 1 SAHAND power plant turbine was expected for 

cleaning just after the increasing in impulse pressure. Deposit analyzes showed that there is 

56 percent is sodium silicates and 23 percent is iron oxides and 15 percent aluminum oxide, 

then some liquor were produced to dissolve this material completely. All of liquors were done 

for dissolving of turbine deposit and the best one chose. This three ingredient liquor can be 

degenerate by biomaterials.  

After the cleaning and in 2 operation years, 11.6% increase in electricity production yield 

observed, also decrease of impulse pressure and 240 billion Rial excess in earning gained. 
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Palladium grafted dicarboxylic acid ligand supported on SBA-15 as an 

efficient catalyst for Suzuki- Miyaura reaction 
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The cross-coupling reactions of aryl halides with arylboronic acids, often referred to 

Suzuki-Miyaura coupling reactions, are versatile methods for synthesizing unsymmetrical 

biaryls, which have a crucial role in natural products and pharmaceutical compounds [1]. 

Recently the heterogenisation of homogeneous catalysts and their investigation in 

synthesis of fine chemical has become a major area of research. 1,2- Bidentate carboxyl 

groups can form an efficient and stable chelates with transition metals [2]. Therefore, herein 

we wish to synthesis a heterogeneous Palladium catalyst coordinated to dicarboxylic acid 

ligand supported on SBA-15 and demonstrate its catalytic activity in Suzuki-Miyaura 

reactions.  

 

Figure 1.Scheme of the reaction 

 

References 

[1] S.W. Kim, M. Kim, W.Y. Lee, T. Hyeon, J. Am. Chem. Soc. 2002, 124, 7642. 

[2] H. He, H. Xiao, H. Kuang , Z. Xie, X.Chen ,X. Jing, Y. Huang Colloids Surf., B  2014, 75,117. 

 

mailto:a_bazgir@sbu.ac.ir


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
220 

 

One-Pot  Three Compounds Synthesis of Spirooxindole Derivatives 

using CuFe2O4 Nanocatalyst in Water 
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Interest in spiro[3,3′-oxindoles], i.e. having an oxindole nucleus but with a spirocyclic ring 

fused at C-3 [1], The unique structural features of spiroheterocycles and the presence of spiro 

linkage as a basic skeleton of  antimicrobial, antitumor, hypotensive, antileishmanial, and 

local anesthetic agents [2] have increased their importance to a great extent. The multi 

component reaction or MCR strategy has been successfully adopted by many researchers for 

the synthesis of spirooxindoles [3]. 

In this study we report a simple and efficient method for the synthesis of  spirooxindoles 

by the three component One-Pot  condensation of 5,6-dihydro-1H-pyrrolo[3,2,1-ij]quinolone -

1,2(4H)-dione, ethyl 2-cyanoacetate, and cyclic 1,3-diketones using CuFe2O4nanocatalyst as a 

green and reusable catalyst (Figure 1). 
 

 

 
 

 

 

 

 

 

 
 

 

 

 
Z=COOEt,CN 

Figure 1. Synthesis of spirooxindoles 
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Synthesis of some new 2-acetamido-N-(2-(cyclohexylamino)-2-oxo-1-

phenylethyl)-N,3-diphenylacrylamidederivatives via Ugi reaction  
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Combinatorial chemistry is now routinely applied to find outnovel biologically active 

compounds. In this context, multicomponentreactions (MCRs) are powerful tools in the 

modern drug discoveryprocess in terms of lead finding and lead optimization.Special 

subclasses are isocyanide-based MCRs (IMCRs).Today, most MCR chemistryperformed with 

isocyanides is related to the classicalreactions of Passerini [1] and Ugi [2]. 

Ugi reaction played an important role in organic and medicinal chemistry due to the 

importance of the resulting α-amino acyl amide and several bioactive natural products [3]. 

In continuation of our  recent research on development of  novel multicomponent 

reactions,[4] we report, herein a simple, facile, rapid, and efficient four-component for the 

preparation of some new 2-acetamido-N-(2-(cyclohexylamino)-2-oxo-1-phenylethyl)-N,3-

diphenylacrylamide 5via ugi reaction between alaldehyde 1, amines 2, isocyanides 3, and 2-

acetamido-3-phenylacrylic acid4 for the first time.(Figure 1). 
 

 

Figure 1.Scheme of the reaction 
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catalyst for synthesis of 1,4-dihydropyridines 
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As one of the known MCRs, Hantzsch reaction has attracted much attention on the 

synthesis of 1,4-dihydropyridines (1,4-DHPs) due to their significant biological and 

pharmacological properties such as antitubercular ,anticonvulsant, antitumour ,analgesic, anti-

inflammatory and stress protective activities [1]. 

Hybrids of organic-inorganic materials are of great interest as heterogeneous catalysts in 

organic synthesis, since the functionality and flexibility of organic moiety as well as thermal 

and structural stability of inorganic solids are collected in these systems [2].Their large 

surface area per unit volume, a consequence of their small diameter, makes them interesting 

in the area of heterogeneous catalysis; Heterogeneous catalysis in the nano-scale takes 

advantage of a high exposure of the active species leading to a higher efficiency of the 

catalyst [3]. 

Considering the importance of MCRs and the diverse applications of 1,4-DHPs and the 

limitation with the previous synthetic routes and our earlier interest in green procedures of 

MCRs and recyclable organic-inorganic nanocatalysts [4], we wish to report an efficient and 

convenient methodology for the Hantzsch reaction by One-Pot  cyclocondensation of 

aldehydes, ammonium acetate and ethylacetoacetate under mild and green conditions 

(Scheme 1). 

 

 
 

 

Figure 1. Synthesis of 1,4-dihydropyridines catalyzed by a novel MNPs 
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Highly dispersed magnetically recoverable carbon based palladium 

nanoparticles as a novel catalyst for room temperature Suzuki reaction  
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It is well-known that palladium-catalyzed cross-coupling reactions are very important and 

powerful methodologies in synthetic organic chemistry [1].To improve the catalyst activity 

and lowering of the reaction temperature many efforts are focused on producing of the 

electron-rich homogeneous catalysts with special expensive ligands but only a few 

approaches have been reported for improving heterogeneous Pd-based catalysts, because the 

electron density of the Pd sites in heterogeneous scale could not be easily modified [2].Saikia 

and co-workers [3] concluded that the alkali metal hydroxides produced from interaction of 

water and WERSA act as internal bases to facilitate the Suzuki reactions. Based on this 

knowledge that introduction of special ligands leading to activation of homogeneous Pd-based 

catalysts we are interested in enhancing the activity of heterogeneous Pd-based catalysts by 

increasing their electron density via special amino acid as a novel ligand with high content of 

heteroatoms and polar medium by using of mixture of metal hydroxides. In this work, an 

efficient procedure based on amino acid-modified Fe3O4@Carbon magnetic nanoparticles 

(FCA MNPs) with highly dispersed Palladium nanoparticles (Pd NPs) was reported for room 

temperature Suzuki reaction. Fe3O4@C (FC) were first prepared by synthesis of Fe3O4 MNPs, 

and then stabilized by glucose carbonization in a Teflon-lined hydrothermal method. Pd
II
 ions 

was then loaded on amino acid modified surface of FCA MNPs and reduced for achieving the 

uniformly dispersed Pd NPs. The mixture of metal hydroxides as bases in water as a green 

non-toxic solvent in presence of FCA-Pd
X
 led to an efficient procedure for Suzuki reaction at 

room temperature. 

 

 
 

Figure 1.Studied pathways of Suzuki coupling. 
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dioxime as a radiotracer ligand 
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Duringrecent years, numerous brain imaging radiopharmaceuticals have been synthesized 

including N-isopropyl-p-I--iodoamphetamine(IMP),N,N,N-trimethyl-N-2-hydroxy-3-methyl-

5-I-iodobenzyl-1,3-propane-diamine(HIPDM)Tl-dimethyldithiocarbamate(DDC)Tc--d,l-

hexamethylpropylene- amine (HMPAO) and Tc-l,l-ethylcystinatedimer (ECD) Ligands are 

very important as an excellent brain imaging agent[1]. 

In this report, an efficient One-Pot  procedure for the synthesis of diazadioxime was 

described.Treatment of ketoxime with alkylamine followed by NaBH4  in dry ethanol afforded 

the corresponding diazadioxime in good yield[2]. The procedure is easy to perform and does 

not require tedious purification procedures.All reagents are commercially available and 

inexpensive.This method is useful for commercial mass production[3,4]. 

 

 

 

 
 

 
Figure 1.efficient One-Pot  prodedure for the synthesis of 3,6,6,9-tetra methyl-4,8-diazaundecane-2,10-dione 

dioxim 
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A multi component access to novel Coumarin-3-carboxylicacid derivatives 
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Isocyanide multicomponent reactions (MCRs) have proved to be extremely versatile entry 

points to a wide array of novel biologically active scaffolds[1] MCRs, by virtue of this 

simplicity and the diversity of potential individual components can permit the exquisite 

positioning of key pharmacophoric moieties in the correct chemical space to enable critical 

interactions within protein binding sites. Among MCRs,the Ugi and Passerini reactionsare the 

most popular approaches for the combinatorial chemistry[2,3]. In continuation of our recent 

research on development of novel multicomponent reactions,in this reaction we wish to report 

a simple and effient One-Pot  four-component reaction of Aniline 1, Isocyanide 2, Aldehyde 3 

and Coumarin-3-carboxylic acid 4 to synthesis of novel Coumarin-3-carboxylic acid 

derivatives 5a-5n.All product were confirmed by 
1
H NMR,

1
C NMR spectroscopy , melting 

point and FT-IR spectroscopy. 
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Figure 1.Synthesis of novel 2-oxoethyl-2-oxo-N-phenyl-2H-chromene-3-carboxamide. 
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Synthesis of 1,2-Diarylethylidenehydrazone Derivatives as Potential 

Antiseizure Agents 

Afshin Sarvary
a*

, Fariba Abedi Firouzjaei
a
, Hamid Irannejad

b 

a
Department of Chemistry, Faculty of Science, BabolNoshirvani University of Technology 

 a.sarvary@nit.ac.ir 
b
Department of Medicinal Chemistry, Faculty of pharmacy,Mazandaran University of Medical 

Sciences
 

A design of new antiepileptics is based on the existence of different pharmacophores that 

were established through the analysis of structural characteristics of clinically effective drugs 

as well as other antiepileptic compounds [1]. In the literatures [2] it is well documented that 

one of the important core fragments is defined by presence of: i) hydrogen donor/acceptor 

unit,ii) one electron donor atom and iii) a hydrophobic domain (aryl ring 

substituted/unsubstituted). This common template was found in the structures of first 

generation, however well-established antiepileptics such as carbamazepine or phenytoin, 

among the newest drugs e.g. Felbamate or in the second generation antiepileptic drugs and the 

drugs in clinical trial. Much efforts devoted in the recent years based on the pharmacophore 

model for the development of novel therapeutics resulted in the availability of several newer 

drugs (such astiagabine, lamotrigine) as promising antiepileptics[3].Therefore, continued 

search for novel antiepileptic drugs with less toxicity and more selectivity to be an area of 

investigation in the field of medicinal chemistry. 

In this article the aim of synthesizing derivatives of 1,2-diarylethylidene hydrazone 

derivatives 4 by thioanisol 1 and aryl acetic acid derivatives 2during the two-step reaction as 

potential antiseizure agents (Figure 1). Structure of compounds and intermediates have been 

identified to instrumental analysis techniques such as Mass, IR, 
1
H and 

13
C NMR. 

 

Figure 1. Synthesis of 1,2-diarylethylidenehydrazine derivatives 
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Epilepsy is a common neurological disorder characterized by recurrent seizures that affect 

about 1% of the world‘s population[1].Despite all the new antiepileptic drugs (AEDs) 

introducedin the last two decadesabout 30% of patients have uncontrolled seizures. Inaddition 

all AEDs have side effects. Consequently, there is a significant need to develop new more 

efficacious AEDs that will be more potent and with less side effects[2]. 

Hydrazones and their derivatives are known to exhibit a wide range of interesting 

biological activities like antioxidant, anti-inflammatory, anticonvulsant, analgesic, 

antimicrobial, anticancer, antiprotozoal, antioxidant, antiparasitic, antiplatelet, 

cardioprotective, anthelmintic, antidiabetic, antitubercular, trypanocidal, anti-HIV, and so 

forth. The present review summarizes the efficiency of hydrazones as potent antiseizure 

agents [3]. 

A series of novel (Z)-2-(1-(4-Methoxyphenyl)-2-henylethylidene) 

hydrazinecarboximidamides was prepared via two step reaction. A structure–activity 

relationship was established focusing on the influence of the substitution pattern in para 

position of the aryl moiety (Scheme 1). Some of the compounds proved to be as potential 

antiseizure agents. 

 
Figure 1. Structure of 1,2-diarylethylidenehydrazine derivatives 
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An efficient procedure for the synthesis of new silylthioalkyne-substituted 

1,2,3-triazole derivatives using LaMnxCu1-xO3 recyclable nanocatalyst in 

choline chloride/urea deep eutectic solvent 
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Perovskites as mixed metal oxides have received wide attention, due to their low-cost, 

appropriate redox properties, stability of mixed oxidation, high thermal stability and high 

catalytic activity. This material is introduced by the general formula of ABO3, where A is 

lanthanide or alkaline earth metal ion and B is a transition metal ion. The partial substitution 

of cations in both places A and B, provided multicomponent oxides with unusual valence in 

cation sites that usually increased catalytic activity of the perovskite systems [1]. However, 

few reports have been dedicated to mixed metal oxides in organic synthesis.On the other 

hand, some new approaches were hired to reduce waste and re-used materials, in order to the 

both environmental and economic issues. LaMn0.3Cu0.7O3 nanoperovskite oxide was prepared 

by sol-gel procedure and was characterized by X-ray diffraction (XRD), scanning electron 

microscopy (SEM). 

The catalyst was used in the 1,3-dipolar cycloaddition of benzyl halide, terminal alkyne 

and sodium azide. The LaMn0.3Cu0.7O3 as an effective and inexpensive catalyst showed high 

catalytic activity at room temperature with low catalyst loading, especially in the presence of 

the choline chloride/urea(ChCl/urea 1:2)deep eutectic solvent [2] as a green medium.The 

catalyst and the DES could be recycled and reused at least five times without any significant 

effect on the results of the reaction. In continuous, a series of novel 1,2,3-triazole substitute 

thioalkynes was synthesized using carbon disulfide and tris(trimethylsilyl)methylithium [3]. 

These synthetic compounds are valuable intermediates in synthetic chemistry, chemical 

biology, and material science.  
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Figure 1.Scheme of the reaction 
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having antibacterial activity 
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The copper(I)-catalyzed 1,3-dipolar Huisgen cycloaddition (CuAAC) reaction of azides 

and terminal alkynes for the regioselective synthesis of 1,4-disubstituted 1,2,3-triazole 

derivatives is an important example of click chemistry. These compounds are useful as 

pharmaceutical agents, agrochemicals, dyes, corrosion inhibitors, photo stabilizers and 

photographic materials [1]. It is significant that modification of 1,2,3-triazole derivatives with 

organosilicon groups possibility provides biologically active compounds, which we 

investigated in this work. 

Organosilicon compounds attract scientific attention for some reasons, especially due to a 

number of interesting results in the field of their biological action, as derivatizing and 

protecting reagents, intermediates in organic synthesis, and reducing agents. Recently, 

successful synthesis of a variety of organosilicon derivatives was reported in our laboratory 

[2]. 

The in vitro antibacterial activities of mono and di-1,4-disubstitude 1,2,3-triazoles and 

organosilylvinyl derivatives were tested on several Gram-positive and/or Gramnegative 

bacteria. The results exhibit the promising antibacterial activity for organosilylvinyl 

substituent bis-1,2,3-triazole derivatives. 
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Figure 1.Scheme of the reaction 
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Synthesis of 2-aryl-1H-perimidinederivatives by reaction of 2-

benzylidenemalononitriles andnaphthalene-1,8-diamine 
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2-Aryl-1H-perimidines is a synthetic tricyclic compounds including double nitrogen atom 

on its structures. These chemical compounds and its analogs have been described as DNA-

intercalating and antitumoral agents against several carcinogenic cell lines[1-3]. 

2-Phenyl-1H-perimidine is readily prepared, in high yield, by refluxing a mixture of 2-

benzylidenemalononitrile and 1, 8- diaminonaphthalene in water. This reaction leads to 

products 3, 4. The structure of these productswere proved by 
1
H-NMR, 

13
C-NMR and IR 

spectral data( Figure 1). 

 

 

Figure 1.Scheme of the reaction 
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Synthesis of 6-amino-2-oxo-4-aryl-4H-1,3-dithiine-5-carbonitrile derivatives 
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benzylidenemalononitriles 
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    The development of simple, versatile, and environmentally friendly processes or 

methodologies forwidelyused organic compounds from readily available reagents is one of 

the major challenges for chemists in organic synthesis [1]. Organic sulfur compounds are 

widespread in numerous natural products and widely used as various artificial chemicals.    

These compounds are found in many products of biological and medical [2] relevance as 

well as in commercial drugs [3]. 

The mixture of benzohydrazide 1, carbondisulfide in acetonitrile (7 ml) was stirred for 30 

min and then 2-benzylidenemalononitrile 2 was added, and the mixture was stirred for 24 h. 

After completion of the reaction, determined by TLC, the solvent was removed under reduced 

pressure, and the viscous residue was purified by column chromatography (Merck 230–400 

mesh) using n-hexane-EtOAc (2:1) as eluent to give 6-amino-2-oxo- 4-aryl-4H-1,3-dithiine-5-

carbonitrile 3. The structure of these products were proved by 
1
H-NMR, 

13
C-NMR and IR 

spectral data( Figure 1). 

 

Figure 1.Scheme of the reaction 
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Synthesis of 3,4-dihydropyrimidin-2(1H)-one (DHPMs)are important for therapeutic and 

pharmacological properties.The Biginelli reaction,the three-component reaction 

betweenaldehydes, urea, and acetoacetate, is one of the most efficient waysto synthesize 

dihydropyrimidinone derivatives, which are important pharmacological compounds. Various 

classical methods such as using soluble transition metal salts and some homogeneous 

transition metal complexes include Schiff‘s base complexes, metal cyclam complexes and 

metalloporphyrins complexes are available for this reaction
1
. Heteropoly acids as known 

environmentally catalyst in green chemistry filed. These compounds are usually supported on 

a suitable carrier that improves the available surface area, sustainability in reaction medium 

and catalytic activity
2
. The heterogeneous catalytic systems provides an efficient approach for 

overcoming these problems. MOFs are a class of newly-developed inorganic–organic hybrid 

crystalline materials composed of organic linkers and metal nodes that have attracted much 

attention because they various potential applications, such as in catalysis, separation, gas 

storage and carbon dioxide capture.These carriers increases the surface area and stability of 

heteropoly acid in reaction conditions
3
. 

In this work, a novel heterogeneous catalyst that prepared with encapsulation of 

phosphotungstic acid (H₃PW₁₂O₄₀, PTA) into a Ti (iv)-based metal–organic framework 

(NTU-9). This compositehave been applied as heterogeneouscatalysts for the green synthesis 

of a variety of dihydropyrimidinone derivatives through the Biginellireaction and the desired 

products were obtained in high yields with short reaction time under mildsolvent-free 

conditions. 
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Figure 1. Synthesis of 3,4-dihydropyrimidin-2(1H)-one (DHPMs) 
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Caffeine supported on boehmite nanoparticles: An efficient ionic liquid  

catalyst for synthesis of pyrazolopyranopyrimidines 
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In the recent years, basic ionic liquids (BILs)  have been successfully presented as catalysts 

to catalyze various reactions such as the Heck reaction, Michael addition reaction, and 

Markovnikov addition reaction
1-2

.Although the catalytic ability of basic ILs has been 

successfully demonstrated in many reactions, the chemical industry still prefers to use 

heterogeneous catalysts due to their easy separation. Furthermore, it has been reported that 

supported ILs lead to more improvements in efficiency than homogenous ILs
3-4

. Therefore, it 

is highly desirable to support basic ILs onto solid supports. 

The reaction of 3-chloropropyl boehmite nanoparticles (BNPs) with caffeine in acetonitrile 

afforded BNPs-3-propyl-imidazolopyridinium chloride [BNPs-Caff]Cl as a new BNP-

supported ionic liquid (IL) catalyst. [BNPs-Caff]Cl proved to be an efficient heterogeneous 

catalyst for the synthesis of pyrazolopyranopyrimidinesvia a One-Pot  four-component 

reaction of hydrazine hydrate, ethyl acetoacetate, barbituric acid, and an aldehyde. 

 The attractive features of this method are simple procedure, clean reaction, use of a 

reusable catalyst, easy workup, and performing a multi-component reaction (MCR) in water. 

 

 

 

 

Figure 1.Scheme of the reaction. 
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One-Pot  multi-component reactions have proven to be more advantageous over 

conventional linear-type synthesis [1] since the multi-step reactions are usually subjected to 

compel isolation procedures and produce significant amounts of waste materials. In 

addition,multi-component processes provide rapid and efficient approach to organic 

transformations including diverse synthesis of polyfunctionalizedheterocycles. A wide range 

of naturally occurring compounds belongs to nitrogen-containing heterocyclic compounds. 

Many of these heterocycles are of significant biological and synthetic importance, which act 

as pharmaceuticals, agrochemicals, and polyfunctionalized fragments [2,3]. 

Among these heterocyclic compounds, 1,2,4 triazolidine-3,5-dione containing 

heterocycles, so-called urazoles, have received considerable interest in synthetic and 

industrial chemistry [4]. A facile and efficient One-Pot  three component synthesis of pyrzolo 

[1,2-a][1,2,4] triazolo-1,3-diones via condensation reaction between aldehyde, 4-

phenylurazole and malonitrile or ethylcyanoacetate in ethanol catalyzed byboehmite 

supported –SO3H was developed. This method gave good to excellent yields, has short 

reaction time, operational simplicity and a recyclable catalyst. 
 

 
Figure 1.Scheme of the reaction. 
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1-Amidoalkyl-2-naphtol derivatives are of significant importance since they have been 

frequently applied as hypotensive and bradycardiac agents [1]. 1-Amidoalkyl-2-naphtol can 

be converted to 1,3-oxazine derivatives [2]. 1,3-Oxazines have potentially different 

biological activities including antibiotic, antitumor, analgesic, anticonvulsant, antipsychotic, 

antimalarial, antianginal, antihypertensive, and antirheumatic properties.  
1-Amidoalkyl-2-naphtol can be prepared by multi-component condensation of aryl 

aldehydes, 2-naphtols, and amide derivatives or acetonitrile in the presence of different Lewis 

or bronsted acids such as p-TSA, ZrOCl2, Yb(OTf)3/[Bmim]BF4, FeCl3.SiO2, I2, sulfamic acid 

[3]. However, many of the reported methods are associated with one or more of the following 

drawbacks: low product yield, expensive or air-sensitive reagents, long reaction time, harsh 

reaction conditions, the used of toxic, corrosive and non-reusable catalysts, and the use of 

large amounts of catalyst. Therefore, the development of more efficient procedures for the 

synthesis of 1-amidoalkyl-2-naphthols is still needed.  

A simple and eco-friendly method for the preparation of amidoalkylnaphthols derivatives 

via the three-component condensation reaction of aldehydes, 2-naphtol, and amids in the 

presence of acidic catalyst is described (Figure 1). 

 

 

Figure 1. Synthesis of amidoalkyl naphtol by magnetic nanoparticles modified by piperazine sulfuric acid 
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Isolation and purification of protocatechuic acid from Rhuscoriaria and 

synthesis of novel polymers  consisted of gallic  acid 
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Rhuscoriaria Linn (Anacardiacea), commonly known as sumac, is an important crop 

widely used in iran as a food spice, andalso in folk medicine, due to its health-promoting 

properties.Sumac, has been used as a spice, condiment, appetizer, and as a souring agent for 

centuries. A broad range of nutritionally and medicinally significant phytochemical 

components have been identified from various parts of sumac as tannins, flavonoids, 

anthocyanins, organic acids, flavones, proteins, fiber, volatile oils, nitrates and nitrites. The 

plants also possesses minerals which are beneficial in the treatment of different disorders and 

contribute to various biological processes. In traditional system of medicine, this plant has 

been used in the treatment of diarrhea, dysentery, ulcer, haemorrhoids, hemorrhage, wound 

healing, hematemesis, hemoptysis, leucorrhea, sore ophthalmia, conjunctivitis, dieresis, 

animal bites, poison, pain, and liver disease. 

Antioxidant activity and phenolic compounds of sumac extracts were investigated. Sumac 

was extracted in methanol and subjected to solvent–solvent partitioning to yield two fractions 

as ethyl acetate and aqueous. Methanol extract was further fractioned over Sephadex LH-20 

column. Antioxidant activity of extracts and fractions were screened using ferric thiocyanate 

and DPPH radical scavenging methods. Phenolic composition of active fraction(s) was 

determined by HPLC–MS systems. Those fractions which exhibited strong antioxidant 

activity were rich in anthocyanins and hydrolysable tannins. While gallic acid was the main 

phenolic acid in the extracts, anthocyanin fraction contained cyanidin, peonidin, pelargonidin, 

petunidin, and delphinidinglucosides and coumarates. Pentagalloyl glucose was abundant in 

the hydrolysable tannin fraction. Effective scavenging concentration (EC50) on DPPH radical 

was 0.70 μg/mL both in ethyl acetate and tannin fractions, and 5.33 μg/mL in anthocyanin 

rich fraction. Same extracts and fractions showed moderate lipid peroxidation inhibition effect 

compared with the synthetic antioxidants. The findings demonstrate that sumac can be used as 

a natural antioxidant. 
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Preparation of CuNi and CuZn nano alloythin films supported on reduced 

graphene oxide and study of their applications in carbon-carbon cross-

coupling 

Nazanin Sadri, Seyyed Jafar Hoseini* 
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Bimetallic nanoparticles have attracted remarkeble attention owning to their electronic and 

catalytic properties as compared to their monometallicnanoparticles [1]. The bimetallic alloy 

NPs comprising a noble metal and non precious transition metal such as cobalt, nickel, and 

copper show an enhancement in the catalytic activitiesdue to the synergistic effects between 

the two different metals [2].Graphen Oxidehave been used as thefavorablesupport for thin 

film nanoparticles because of its high surface area, electrical conductivity, high stability [3]. 

Herein, we report a facileand effective route for preparation of thin film nanoparticlesas 

catalyst. Catalytic activity ofthe as-prepared nanocatalyst was investigatedin carbon-carbon 

cross-couplings reactions. Thin film nanocatalystwas characterized by transmission electron 

microscopy (TEM),energy dispersive analysis of X-ray (EDAX) and X-ray diffraction 

(XRD).This catalytic strategy has shown significant advantages such as being recyclable, high 

yields and excellent catalytic activities. 
Br

cat.

K2CO3, solvent
 

Figure 1.The Sonogashira coupling reaction of phenyl acetylene withbromobenzene 
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Modification of chemical control in thermo cycle of Sahand power plant  

Saeid Rezazadeh, Abdolreza Abri*  
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The unit 1 turbine of SAHAND power plant - 325 megawatt- is used to be hampering by 

silicate and oxide deposits. There are many methods for modification of chemical control 

withoutchanging of equipment. Some technics are combined water treatment (CWT), All 

Volatile treatment (AVT), Phosphate equilibrium, congruent phosphate, and so on
1
. 

 

Figure 1 

Figure 1 illustrate the condition that all dissolved material becoming through steam and 

settles on turbine blades. We changed the chemical condition of boiler and feedwater in 

Sahand thermal power plant to the modified one. This new condition include elimination of 

base from boiler,elimination of Aluminum fromcooling tower and drum, injecting of new 

reagents in boiler and feedwaterfor purpose to diminish conductivity, corrosion, carry over, 

foaming, silicate, deposits and overall result was the clean steam going on turbine. In this new 

condition we found that the efficiency of steam generator and turbine become better than 

previous condition.   
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Multicomponent Synthesis of some new 7-amino-8-(5-bromoquinoxalin-6-

yl)-3,8-dihydro-2H-spiro[imidazo[1,2-a]pyrimidine-5,3'-indolin]-2'-one 

derivatives 

Abbas Mohammadi Oshnari, Ali Asghar Mohammadi*, Salman Taheri 
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Tehran, Iran 

Abbas_1210@yahoo.com 
 

Multicomponent reaction (MCR) has emerged as a powerful strategy in modern synthetic 

organic chemistry, which allows molecular complexity and diversity needed in the 

combinatorial chemistry for the preparation of bioactivecompounds[1].
 

Much attention has been devoted towards dihydropyrimidine derivatives due to their 

significant therapeutic and medicinal properties. Alkaloids having the dihydropyrimidine core 

unit were found to show interesting biological activities such as antiviral, antibacterial and 

anti-inflammatory activities[2]. 

In continuation of our ongoing work on multi-componentreactions (MCRs) [3], we now 

wish to report afacile and rapid One-Pot  three component reaction forpreparation of some 

novel 7-amino-8-(5-bromoquinoxalin-6-yl)-3,8-dihydro-2H-spiro[imidazo[1,2-a]pyrimidine-

5,3'-indolin]-2'-one derivativesfrom isatines1, malononitrile 2 and brimonidine 

3usingnontoxicand readily available KAl(SO4)2.12H2O as heterogeneouscatalyst (Figure 1). 

 

 

 

Figure 1.Scheme of the reaction. 
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One-Pot  Three Component Synthesis of Some New Dihydropyrimidines 

Derivatives 
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In recently years dihydro pyrimidines were attention of many chemists and biologists and 

their analogues have a wide range of biological activities, such as antiviral, antitumor and 

antimicrobial agents [1]. Several methods have been reported for synthesis of dihydro 

pyrimidines in different conditions [2]. 

In the context of our ongoing studies on synthesis of heterocyclic compounds[3],herein, we 

wish to report a novel, efficient, and One-Pot  method for the construction of some new 

dihydro pyrimidines via condensation ofbrimonidine 1, malononitrile 2, and aldehyde 3 

derivatives using the non-toxic and easily available Alum as a heterogeneous catalyst(Figure 

1). 

 

 

Figure 1. Scheme of the reaction. 
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Synthesis and structure of a new dithiazolopyridine as a novel fluorescent 

sensor of cyanide ion 

Negar Abouali, Kioumars Aghapoor, Hossein Reza Darabi* 
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Recently, we reported the synthesis and characterization of the dithiazolopyridine 1 and 

studied its optical properties upon coordination to Cu
2+
 to give complex 1Cu

2+
 [1]. We found 

that 1Cu
2+
 displays high sensitivity, well reversibility and rapid response (<1 min) for 

recognizing CN
‒
in THF. 

 

Figure 1.Scheme of the reaction. 

Herein, the synthesis and characterization of dithiazolopyridine2 is reported. In contrast to 

compound 1, probe 2 detected directly the cyanide ions without using of its metal complexes 

[Figure 1]. The practical application of the 2 for the detection of CN
−
 ions was realized by 

using solution coated silica strips (TLC plates). 

 

Figure 1. Compound 2 detected directly CN
- 
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Synthesis of fluorinated coumarines via isocyanide-based multi component 

reactions 
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The 3,4-dihydrocoumarin system is widely distributed in nature [1], and some derivatives 

have shown a wide range of biological activitiessuch as aldose reductase inhibition, 

antiherpetic, protein kinases, and a moderate estrogenic activity [2]. A variety of3,4-

dihydrocoumarines were synthesized multi component reactions [3]. 

As a part of our current studies on the isocyanide-based multi component reactions, in this 

work,fluorinatedcoumarineshas been synthesized viafour-component reaction. A wide variety 

of pharmacologically significantand structurally interesting compounds were 

preparedviausing commerciallyavailablesubstituted 2-hydroxybenzaldehydes 1, Meldrum‘s 

acid 2, isocyanides 3,andfluoroalcohol4 inCH2Cl2  at room temperature without using any 

catalysts and activation in excellent overall yields (Scheme 1).Substituents could be 

independently varied at three different positions. 

 

Figure 1.Synthesis of fluorinated coumarines 
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PdCuFe/reduced-graphene oxide nanohybridthin film at oil/water interface 

suitable for catalytic reduction of p-nitrophenol 
 

Nahal Aramesh, Seyyed Jafar Hoseini* 
Department of Chemistry, Faculty of Sciences, YasoujUniversity,Yasouj, Iran. 
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The oil/waterinterfacial assembly strategy provides a powerful bottom-up approach for the 

nanofilm fabrication due to low cost and low environmental impact [1]. Most 

importantadvantages of this assembly strategy are the significant simplicity and universality 

found in almost all of the related low dimensional nanostructures. Recently, this techniquehas 

been used for the preparation of metal, semiconductor and oxide nanocrystals [2]. The method 

used to prepare thin films at the organic-aqueous interface involves dissolving the relevant 

precursor in the organic layer and injecting an appropriate reagent in the aqueous 

layer.Graphene oxide (GO) is widely usedas excellent carbon support for catalysts to achieve 

the desired activity and stability. It has been reported that graphene/GO-supported metal or 

metal oxide nanoparticles (NPs) could improve the performance of catalysts in the different 

ofreaction [3]. 

In this work, PdCuFe/RGO thin film was synthesized by the reduction of [PdCl2(cod)], 

[Cu(acac)2] and [Fe(acac)3] complexes as palladium, copper and iron precursors at the 

toluene-water interface. The nanohybrid was characterized by X-ray diffraction (XRD), 

energy-dispersive analysis of X-ray (EDAX) and Transmissionelectron microscopy (TEM). 

Then we investigated the catalytic activityproperty of this nanostructure in the reduction 

reaction of p-nitrophenol.  

 

 

 

HO NO2 HO NH2

Nanoparticles

NaBH4  

Figure 1.Scheme of the reaction. 
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Benzalkonium chloride is a cationic surface-acting agent belonging to the quaternary 

ammonium group. It has three main categories of use: as a biocide, a cationicsurfactant, and 

phase transfer agent in the chemical industry [1]. These compounds have considerable 

chemotherapeutic properties. They possess antibacterial, antimycotic, antiprotozoal or 

antiproliferative activities [2, 3].  

A highly efficient, two-step method to make Cetyl dimethyl benzyl ammonium chloride is 

described. First N,N-dimethyl benzyl amine was prepared via reductive methylation of 

benzylamine with N-methylpyrrolidine zinc borohydride (ZBHNMP) at pH 7 in THF. Then 1-

chlorohexadecane reacted with N, N-dimethyl benzyl amine in dry ethanol under reflux 

conditions to excellent yield. After completion of the reaction, as indicated by TLC, the 

solvent was evaporated and the isolated product was recrystallized from acetone to give white 

crystals of cetyl dimethyl benzyl ammonium chloride. The product was characterized by IR, 
1
H NMR, 

13
C NMR and elemental analysis. The Cetyl dimethyl benzyl ammonium chloride 

was prepared by the general method shown in below Scheme. 

 

NH2

CH2O+

N

Cl+
3

N

ZBHNMP

0-10oC

Reflux

N
3Cl

Ethanol

 

Figure 1. Scheme of the reaction. 

 

In this work the efficient synthesis of valuable cetyl dimethyl benzyl ammonium chloride 

from inexpensive and commercially available precursor was described. Excellent yield, 

simple experimental procedure and easy product isolation are important features of this new 

protocol to prepare Benzalkonium chlorides. 
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Development of green catalysts and catalytic reactions are the key demands for green 

chemistry and sustainability [1]. Sulfated tungstate is green catalyst and was demonstrated its 

effectiveness as catalyst in amidation, Ritter, Biginelli, and Strecker reactions [2]. Taguchi 

statistical experimental design has been widely employed in various chemical optimization 

procedures [3]. 

Sulfated tungstate was prepared via addition of anhydrous sodium tungstate to a stirred 

solution of chlorosulfonic acid at 0-5°C. The experimental process parameters for the 

synthesis of sulfated tungstate were optimized by the aid of Taguchi robust design using an 

OA9 as orthogonal array design. The studied variables in this investigation were mole ratio of 

reagents, reaction time, temperature and solvent type. The morphology and chemical 

composition of the prepared catalyst is well characterized by TGA, X-ray diffraction, SEM 

and FT-IR spectroscopy. 

W

O

O

ONaNaO + W

O

O

OSO3HHO3SO + 2 NaCl2 ClSO3H

Sulfated Tungstate  
We have prepared sulfated tungstate as a stable, cost-effective and reusable solid inorganic 

acid catalyst useful for nitrone synthesis. The main parameters of the synthesis procedure 

were optimized by Taguchi statistical experiment design to obtain high yield and minimum 

particle size of sulfated tungstate.Catalytic activity of sulfated tungstate among the other solid 

acid catalysts for the preparation of the nitrones was evaluated.  

+

HON

NOH

NH2

H2N

N

N
H

H2N

HON

O
CHO

R
R

Sulfated Tungstate

Heterocyclic Nitrone  
Figure 1. Scheme of the reaction. 
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Polyhydroquinolines, as interesting and versatile N-heterocycles, have attracted much 

attention due to their pharmacological properties, such as antitumor, bronchodilator, 

antidiabetic, antiinflammatory, antibacterial, and antimalarial agents [1]. Consequently, many 

different synthetic methods for producing polyhydroquinolines derivatives have been reported 

using various catalysts. 

The Knoevenagel condensation is one of the most powerful strategies for carbon-carbon 

bond formation in organic chemistry [2], and its products have numerous applications in 

thesynthesis of fine chemical, as well as carbocyclic and heterocyclic compounds of 

biological significance [3, 4]. 

In this work, we wish to report use tribromide immobilized on Fe3O4 modified magnetic 

nanoparticles as new, efficient and reusable catalysts for Knoevenagel condensation reactions 

and synthesis of polyhydroquinoline derivatives in mild conditions.The separation of catalyst 

from reaction mixture was performed without needed expensive centrifuges and process of 

filtering with using an external magnet and reused for several times without significant loss of 

its catalytic activity is advantaged this catalyst. 

 

 

Figure 1. Scheme of the reaction. 

References 

 

[1]  A. Sausins, G. Duburs, Heterocycles 27 (1988) 279. 

[2] X. Z. Dong, Y. H. Hui, S. L. Xie, P. Zhang, G. P. Zhou and Z. F. Xie, RSC Advances3(2013) 

3222. 

[3] Y. M. Ren and C. Cai, Catalysis Letters 118(2007) 134. 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
247 

 

Tribromide Immobilized on Modified Magnetic Fe3O4 Nanoparticles Used 

as Efficient and Reusable Nanocatalyst for the Synthesis of 2,3-

Dihydroquinazolin-4(1H)-ones 

Lotfi Shiri,
a
* Sadegh Rahmati,

b
Zahra Ramezani Nejad

a
 

 
a
Department of Chemistry, Faculty of Science, Ilam University, P. O. Box 69315516, Ilam, Iran. 

b
Department of Chemistry, Payame Noor University (PNU), P.O. Box 19395-3697, Tehran, Iran 

 Lshiri47@yahoo.com 

 

2,3-Dihydroquinazolinones are a class of heterocycles that attracted much attention 

because they have been reported to possess a wide range of pharmaceutical activities 

including antifertility, antibacterial, antitumor and antifungal [1]. Several methods have been 

reported for the synthesis of 2,3-dihydroquinazolinones. The typical procedure for the 

synthesis of 2,3-dihydroquinazolin-4(1H)-ones involves the condensation reaction of 

anthranilamide with aldehyde or ketone using acids as a catalyst under various conditions 

[2,3]. 

Organic reactions in aqueous media have attracted much attention because (i) water 

induces unique reactivity and selectivity that are not observed for reactions in organic media 

and (ii) water as solvent reduces the use of harmful organic solvents and may lead to the 

development of environmentally friendly chemical processes [4]. 

In this work, we report a simple and practical metal-free method for the synthesis of 2,3-

dihydroquinazolin-4(1H)-ones by the cyclocondensation of anthranilamide withaldehydes 

using tirbromide supported on Fe3O4magnetic nanoparticles (Fe3O4-Br3) as arecyclable 

organocatalyst in water at 80 
o
Ctemperature. 

 

 

Figure 1.Scheme of the reaction. 
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Hydrogels are three-dimensional hydrophilic polymer networks, that are able to swell 

when added to water or biochemical fluid.Interpenetrating polymeric networks (IPN) a new 

class of polymeric hydrogels provide great opportunity due to the additive effect of the 

polymers within the multicomponent polymeric system [1,2]. Interpenetrating polymer 

network (IPN)-based hydrogels can act as excellent nanoreactors for producingnanoparticles 

[3]. In the present study, we report for the first timeinterpenetrating polymer networks 

(IPN),based on polymer polyaspartic acid (PASP)-graphenehydrogel, into the 

poly(acrylamide) (PAm).This hydrogelserved as templates for producing stable silver 

nanoparticles (NPs) via in situ reduction of silver nitrate (AgNO3) using sodium borohydride 

(NaBH4) as reducing agent.The chemical structures of IPN hydrogel–silver nanocomposites 

were characterizedby using X-ray diffraction (XRD), thermogravimetric analysis (TGA), 

scanning electron microscopy (SEM). Moreover, antibacterial ability and swelling properties 

of this hydrogelswerealso assessed. 
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Construction of drug carrier based on amylose grafted-poly(aspartic acid) 
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The graft copolymers have been extensively investigated, due to specific morphology,and 

their widespread application in various fields, especially inpharmaceutical[1]. Graft 

copolymers are a branched copolymer where the components of the side chain are structurally 

different than that of the mainchain [2,3]. In this study, biodegradable and biocompatible 

copolymers of amylose/ethylenediamine-graftedpoly(aspartic acid) were successfully 

synthesized by aminolysis reaction of amylose and ethylenediamine ontopolysuccinimide.We 

using reductive amination reaction to the preparation ofend-functionalized amylose.The 

chemical structures of thiscopolymers were confirmed by FT-IR and
1
H NMR spectroscopy 

andother analyzes.These copolymesr were then investigated for their ability as a drug carrier. 
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Recent studies of the chemical modification of chitin and chitosan are discussed from the 

viewpoint of biomedical applications. Special emphasis is placed on the role of individual 

functional groups in applications of modified chitosan. Among chitosan derivatives, 

quaternary ammonium chitosan, carboxyalkylchitosans and N-acyl chitosan and O-acyl 

chitosan, are some types of modified chitosans, which have been studied intensively in order 

to improve solubility, biological properties and find new applications [1,2]. Chitosan and its 

derivatives are useful as carriers in drug delivery systems, as antibacterial agents, and in other 

medical applications. In this work, 2,4-Dihydroxybenzoic acid covalently conjugated to 

chitosan via a 1-ethyl-3-(3-dimethylaminopropyyl)- carbodiimide-mediated (EDC-mediated) 

and N-hydroxylsuccinimide (NHS)  reaction to generate chitosan derivatives. Modified 

chitosans were prepared under homogenous conditions in 1% acetic acid solution. The 

reaction occurs between the amino groups of chitosan and carboxyl groups of 

dihydroxybenzoic acid in the presence of EDC and NHS. EDC and NHS have been used as 

the activating agents for the amide bond formation. In the FT-IR analysis of chitosan, specific 

peaks of chitosan are observed at 1659 cm
-1

, 1630 cm
-1

 and 1564 cm
-1

, which are attributed to 

the C=O stretching vibration of amid I, N-H bending vibration of amine and N-H bending 

vibration of amide II, respectively[3].  Compared to the FT-IR spectrum of chitosan, the 

spectrum of CS-DH showed new peaks at 1654 cm
-1 

and at 1546 cm
-1

, attributed to the 

carbonyl stretching vibration of amide I and N-H bending vibration of amide II, respectively. 

In the 
1
H-NMR spectra of CS-DH, in addition of the protons of repeating unit of chitosan, 

protons of aromatic ring (H-arom) appear at 6.7 (H-8), 6.9 (H-7) and 7.3 (H-9), respectively. 
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Figure1. Chemical structure of chitosan and 2,4-Dihydroxybenzoic acid. 
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using TiO2/SiO2 Nanocomposite Catalyst 
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In the last decade, spirooxindoles has been identified as an important class of nitrogen 

containing heterocycles, which display wide range of biological properties such 

asantimalarial, antituberculosis, and growth hormone secretagogue [1]. Nanostructured metal 

oxides based their high physical and chemical abilities promote numerous organic 

transformations [2]. Nano titanium dioxide (TiO2 NPs) is considered very close to an ideal of 

these highly efficient nanocatalysts due to its unique properties such as being non-toxic, 

inexpensive, moisture stable and reusable catalyst [3]. In addition, TiO2 NPs over silica shells 

(TiO2-SiO2 nanocomposite) with improved the catalytic efficiency of TiO2 NPs by an increase 

in the specific surface area, has been thought to be a new efficient catalyst. In the present 

study, I designed a new simple One-Pot  three-component reaction of 1H-indole-2,3-diones 

(isatins) 1, dimedone (2) and urea (3) to afford spiro[4.3']oxindole-3,4,7,8-tetrahydro-7,7-

dimethylquinazoline-2,5-(1H,6H)-diones 4, which was catalyzed by TiO2/SiO2 

nanocomposite, under solvent-free conditions. This method in addition to its simplicity of 

operation has the advantages of high yields, easy work-up with avoidance of using harmful 

organic solvents, and recyclability of the catalyst. 
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Figure 1. Scheme of the reaction. 
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The importance of acridine core structure and other heterocycles containing its framework 

is well known, as they are found in numerous compounds with a variety of biological effects 

such as, antibacterial, antifungal, antimalarial, and anticancer properties. Many members of 

these compounds are used as chemotherapeutic agents against cancer cells [1]. Pyridine is 

also an important solvent and heterocyclic nucleusfor the design and synthesis of novel 

molecules with biological activities and properties. It occurs in several natural compounds 

which are used as a precursor in agrochemicals and pharmaceuticals [2]. The utility of 

nanostructured metal salts as catalysts in organic synthesis has drawn special attention due to 

their better properties compared to the bulk size. Nanosized copper iodide is one reusable 

Lewis acid catalyst which has revealed several catalytic activities for the synthesis of organic 

compounds and others [3]. I wish to report herein a solvent-free condensation between 

aromatic aldehydes 1, ammonium acetate (2) and active methylene compounds including 

dimedone (3), or 1,3-indanedione (5), in the presence of CuI nanoparticles (CuI NPs) as an 

efficient and recyclable catalyst leads to 4-arylacridinediones 4, and 6-aryldiindeno[1,2-b:2,1-

e]pyridinediones 6. The avoidance of using harmful organic solvents, production of pure 

products in high to excellent yields without any by-products, reusability of catalyst, and very 

simple operation are the advanteges of this novel and practical approach. 
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A new green method for synthesis of some novel derivatives uses Core-shell 

Fe3O4@SiO2 nanoparticles as a reusable catalyst 
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The  preparation  and  the  use  of  magnetic nanoparticles  (MNPs)  in  organic synthesis  

has  become  a  subject  of  intense  investigation.   which  offer  advantages  in clean  and  

sustainable  chemistry  as  they  can  be  non-toxic,  readily accessible,  and  reusable.  

Additionally,  the  activity  and  selectivity  of  magnetic  catalysts  can  be  manipulated  by  

its  surface modification.[1] Thiopyran and indole core skeleton are important syntonic of 

heterocyclic compounds and are important class of structural motifs present in many natural 

products [2]. Thiopyrano sulfur compounds as well as have a many biological activity such as 

anti-bacterial, anti-hyperplasia and anti-cancer activities [3,4]. In this regard,  we are reported 

a facile, green and high efficiency methodology for synthesis of some novel dihydrothiopyran 

derivatives from indolin-2-thion 1, malononitrile 2 and aldehyde 3. (Figure1) This catalytic 

system can be easily recovered and reused for at least three times without significant loss of 

its activity.  

 

Figure 1. Scheme of the reaction. 
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A Novel Magnetically Separable EDTA@CuCl2 Functionalized Magnetic 

Nanoparticles for Synthesis of Benzamides 
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Amides have been synthesized with minimal by-products in a one pot oxidative amidation 

of benzyl alcohols with amine hydrochloride salts. This greener amide formation was 

completed in the presence of Fe3O4@EDTA@CuCl2 catalyst, base promoter and TBHP as an 

oxidant. The catalyst has been characterized by FT-IR, XRD, SEM, VSM, ICP and TG/DTA. 

After the completion of the reaction by aid of an external magnet, the catalyst could be 

removed from the reaction vessel and reused at least six times without significant loss of its 

activity. The measured content of Cu in Fe3O4@EDTA@CuCl2 by inductively coupled 

plasma atomic emission spectroscopy (ICP-AES) was 0.4 mmol per gram of catalyst. Amide 

functional group has unique characteristics, including invariability, resistant to hydrolysis, 

high polarity, diversification of the conformation [1] and acts as prevalent functional group 

especially in pharmaceuticals and biologically activecompounds [2]. Amide bond formation 

was employed in the synthesis of 66% of drugs developed by pharmaceutical companies such 

as GlaxoSmithKline, Astra Zeneca and Pfizer[3]. Therefore, numerous methods for the 

synthesis of amides are in the great demand. 
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Figure 1. Scheme of the reaction. 
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Nitrosation reaction of aromatic compounds in presence of star-like three-

dimensional nano structure as a catalyst and nitrosoniumion source reagent  
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Department of Chemistry, Faculty of Sciences, AzarbaijanShahidMadaniUniversitye 
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Nitrite functionalized star-like three-dimensional nano structure was synthesized and used 

as a highly efficient nitrosonium source and catalyst for nitrosation of active aromatic 

compounds such as 2-naphthol, 1-naphthol, hydroquinone, meta cresol, resorcinol, phenol,    

catechol and N,N-diethyl aniline at 0 °C and in short reaction time in excellent yields. Nitrite 

functionalized star-like three-dimensional nano structure plays dual roles as star-like three-

dimensional nitrosonium source and catalyst because of its poly ionic characteristic. The 

catalyst can be easily recovered and reused without any change in its catalytic activity. 
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Figure 1. Scheme of the reaction. 
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the preparation of biologically active hena based compounds 
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Naphthoquinone derivatives (NQs) are important class of heterocyclic compounds due to 

their pharmaceutically and biologically activities [1]. In addition, the naphthoquinone 

subunits are interested as privileged structural motif in the field of medicinal chemistry with 

numberless bioactivities such as antibacterial fungicidal, antimalarial, trypanocidal, and 

antitumoralapplicabilities [2]. In this research, we have explored the catalytic performance of 

1H-imidazol-3-ium tricyanomethanide {[HIMI]C(CN)3} as a novel, green and efficient 

catalyst for the preparation of a good range of naphthoquinone derivatives under mild and 

eco-friendly reaction conditions (Figure1). The scope and limitations of the described 

procedure will be presented. 

 

 

 
Figure 1. Synthesis of naphthoquinone derivatives under mild and eco-friendly reaction conditions 
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Fe3O4@TiO2@O2PO2(CH2)NHSO3H as a novel nano magnetic catalyst: 

Application at the preparation of 2-amino-4,6-diphenylnicotinonitriles via 

anomeric based oxidation 
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Nowadays, heterogeneous catalysis, due to the high capability in recycling and 

reutilizability, has surpassed the homogeneous catalytic systems, despite their benefits such as 

high activity and selectivity. On the other hand, magnetically recoverable catalysts (MRCs) 

have emerged as a potent and persuading option from the point of green chemistry view due 

to the meaningful merits like excellent catalytic performance and easy separation and 

recovery from the reaction mixture. Therefore, utilizing of the magnetic nano particles 

(MNPs) as suitable alternative support for the catalyst-supported materials in the designing 

and synthesis of magnetically recoverable heterogeneous catalysts are valuable as they are 

widely explored [1,2]. 
A new, green and reusable nano magnetic heterogeneous catalyst namely 

Fe3O4@TiO2@O2PO2(CH2)NHSO3Hwas synthesized and fully characterized using suitable technics. 

Afterwards, the promoter applicability of the constructed heterogeneous core-shell catalyst was 

successfully explored at the synthesis of 2-amino-4,6-diphenylnicotinonitrile derivatives upon the 

reaction of a good range of aromatic aldehydes, acetophenone derivatives, malononitrile and 

ammonium acetate. The desired products were obtained with good to high yields in short reaction 

times under solvent free conditions. The suggested mechanism offers an anomeric based oxidation 

route to the products in the final step of the synthetic pathway (Figure 1) [3]. 
 

 
Figure 1. Synthesis of 2-amino-4,6-diphenylnicotinonitrile derivatives under mild an green conditions 

 
References 

[1] B. Karimi, F. Mansouri and H. M. Mirzaei, ChemCatChem., 7 (2015) 1736. 

[2] T. Cheng, D. Zhang, H. Li, G. Liu, Green Chem., 16 (2014) 3401. 

[3] M.A. Zolfigol, M. Kiafar, M Yarie, A.Taherpour, M Saeidi-Rad,RSC Adv. 6 (2016) 50100. 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
258 

 

Design, synthesis and catalytic application of a new ionic liquid 

functionalized silica coated magnetic nanoparticles as a reusable 

heterogeneous promoter for the synthesis of polyhydroquinolines 
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In recent times, development and expanding of the magnetic nano particles as versatile 

supports be revealed as an influential branch in the field of green chemistry due to the 

environmentally benign nature of these compounds. For the reason of easy separation of the 

magnetically based materials from the reaction system, manyattempts were focusedfor the 

surface modification of them in order to constructvaried heterogeneous magnetically 

recoverable promoters for the organic functional transformation [1]. 

Due to the varied pharmaceutical and biological applications connected to the 

polyhydroquinolines structural motif, huge attention have been paid for the production of 

these versatile organic compounds. Substituted 1,4-dihydropyridines are renowned as calcium 

channel modulators and they can be applied as a treatment for the therapy of the 

cardiovascular diseases [2]. 

Herein, we wish to introduce{Fe3O4@SiO2@(CH2)3Im}C(NO2)3 as a novel, green and 

heterogeneous reusable catalyst for the four component preparation of the polyhydroquinoline 

derivatives under mild and eco-friendly reaction conditions (Figure 1). 

 

 
Figure 1. Synthesis of polyhydroquinolines in the presence of {Fe3O4@SiO2@(CH2)3Im}C(NO2)3 
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The epoxidation of olefins are an industrially useful process and attractive reaction in 

organic chemistrybecause the reaction products are extensively used as key intermediates in 

synthesis of pharmaceuticals, plasticizers, perfumes and epoxy resins [1]. Heteropoly acids, 

especially phosphotungstic acid (H₃PW₁₂O₄₀, PTA), as known environmentally catalyst in 

green chemistry filed [2]. Heteropoly acids was used to epoxidation of olefins but these 

compounds have low surface area (1–10 m
2
/g) and high solubility in presence of solvents. To 

overcome these disadvantages, they are usually supported on a suitable carrier that improves 

the available surface area, sustainability in reaction medium and catalytic activity [2]. MOFs 

are a class of newly-developed inorganic–organic hybrid crystalline materials composed of 

organic linkers and metal nodes that have attracted much attention because they various 

potential applications, such as in catalysis, separation, gas storage and carbon dioxide capture 

[3].   

In this work, epoxidation of alkenes is achieved with high to moderate yields under 

ultrasonic irradiation and reflux system. This process performed with a novel heterogeneous 

phosphotungstic acid (H₃PW₁₂O₄₀, PTA) catalyst that encapsulated into an amino-

functionalized MOF (TMU-17 -NH2). Comparison of these methods indicated that ultrasound 

irradiation could be used for the appropriate and rapid epoxidation of olefins. This 

heterogeneous catalyst characterized by various techniques such as PXRD, FT-IR 

spectroscopy, elemental analysis and TGA. Amount of encapsulated PTA was determined by 

ICP analysis.Epoxidation of cis-cycloocteneas model reaction was investigated to 

optimization of efficient parameters such as solvent, reaction time, type and amount of 

oxidant, amount of catalyst. Recycling experiments demonstrated that the PTA@TMU-17-

NH2 can be used several times without a significant decline in catalytic activity. 
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Synthesis of peptide nanofibers decorated with palladium nanoparticles and 

its application as an efficient catalyst for the synthesis of sulfides via 

reaction of aryl halides with thiourea or 2-mercaptobenzothiazole) 
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In this work supported Pd nanoparticles on the peptide nanofiber (PdNP-PNF) has been 

prepared via fabrication of self-assembled woven nanofiberfrom peptide, subsequently 

immobilization of palladium nanoparticles on this nanostructural compound. To obtain self-

assembled woven nanofiber, we designed and synthesized a peptide using arginine as building 

block. The C-terminus of amino acid was protected as ethylester. Coupling was mediated by 

dicyclohexylecarbodiimide-1-hydroxybenzotriazole (DCC-HOBT). TEM, SEM, XRD, ICP 

and FT-IR techniques were employed to characterize prepared nanofiber materials. In this 

work, the effect of phosphate buffer solutions (pH 8 and pH 11 (isoelectric point of arginine 

amino acid) on the structure of peptide nanofiber was investigated. Supported Pd 

nanoparticles on the peptide nanofiber (PdNP-PNF) were applied for the C–S coupling 

reaction using two different sulfur transfer reagents (thiourea and 2-mercaptobenzothiazole). 

 

 

Figure 1. Synthesisof symmetrical sulfides via reaction of thiourea and aryl/alkyl halides catalyzed by peptide nanofibers 

decorated with Pd nanoparticles (PdNP-PNF) 
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Magnetic nanoparticles (MNPs) has been one of the most noteworthy catalyst support, 

offering the advantages of their easy preparation and functionalization, large surface area 

ratio, superficial recovery and easy separation by an external magnet, low toxicity and price 

[1]. The oxidation of sulfides to sulfoxides is great importance in organic synthesis. Chiral 

sulfoxide intermediates can be found in pharmaceuticals [2]. In recent years many transition 

metal catalysts systems have been reported for sulfoxidation but many of these systems suffer 

from one or more limitations, such ashard separation from the reaction mixtures, which lead 

to lower the purity of the products, leaching of metal and expensive materials [3].  In this 

light, herein we have proposed a highlyefficient method for synthesis of sulfoxides using 

H2O2 as green oxidant catalyzed by Cu(II)-imine-dopamine@Fe3O4 magnetic nanoparticles. 

 

 
 

Figure 1.Oxidation of sulfides to sulfoxides. 
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During the past decades, advances in nanoscience and nanotechnology have pushed 

forward the synthesis of functional magnetic nanoparticles (MNPs), which is one of the most 

active research areas in advanced materials. MNPs that have unique magnetic properties and 

other functionalities have enabled a wide spectrum of applications. Iron oxide magnetic 

nanoparticles (Fe3O4-MNPs) are approximately 20–30 nm in size containing a single 

magnetic domain with a single magnetic moment and exhibit superparamagnetism. Magnetic 

nanocatalysts can easily be separated and recycled from the products by an external magnet 

[1].Tetrazoles are an important class of five-membered ring heterocycles broadly used in 

pharmaceuticals, agrochemicals, and material science [2]. In this study, we report Ni (П) 

Isatin/ Dopamine@Fe3O4as a new heterogeneous catalyst for the synthesis of 5-substituted 

1H-tetrazoles in PEG(Figure 1). This method is an efficient and rapid route for the synthesis 

of a wide range of substituted 1H-tetrazoles. 

 

 

Figure 1. Synthesisof tetrazoles. 
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Composite materials having polymeric and inorganicunits have been attracting important 

attention as new materials because they have novel optical, mechanical, electronicproperties 

[1], as well as cosmetic and medicine applications [2,3]. Nanocomposites containing 

biocompatible polymer matrix and inorganic nanoparticle filler symbolize anew class of 

composite biomaterials for tissue engineering, scaffolds, and biomedical implants and devices 

[4,5]. Zinc oxide, ZnO, due to its numerous significant properties, such as catalytic, electrical, 

electronic, chemical stability, low dielectric constant, optical and effective antimicrobial, 

antibacterial and bactericide has drawn increasing concentration in recent years. ZnO is one of 

the most important n-type semiconductor materials with a 3.37 eV band gap at room 

temperature and a 60meV excitation banding energy that is in the UV region and makes this 

nanoparticle as an efficient UV absorber [6]. It also shows remarkable potential application in 

catalysts, electrical and optical devices, varistors, gas sensors, solar cells, cosmetic materials 

and so on. In addition, ZnO is nontoxic and environmentally friendly that is valuable for bio-

applications [7]. In this study, apoly(amide-imide) (PAI) was synthesized via 

directpolycondensation reaction ofN,N'-carbonyl-bis(phthaloyl-L-alanine) as dicarboxylic 

acid with diamine 4,4'-sulfonyl dianiline under green conditions using molten tetra-n-

butylammonium bromide andtriphenylphosphite. Then, chiral PAI-based bio nano composites 

have been successfully prepared via ultrasonic irradiation technique using ZnO nanoparticles 

functionalized by 3-aminopropyltriethoxysilaneas a coupling agent to decrease aggregation of 

nanoparticles in the polymer matrix. The resulting bionanocomposites were characterized by 

FT-IR, X-ray diffraction, scanning electron microscopy (SEM), transmission electron 

microscopy (TEM) and thermo-gravimetric analysis (TGA). The TGA of the obtained 

nanocomposite sproves the enhancement in the thermal stabilitywith an increase in the 

percentage of ZnO nanoparticles. TEM and SEM images showed that the nanoparticles were 

uniformly dispersed in the polymer matrix.  
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Hair colouring is widely used by women and men either to change their natural hair colour, 

to delay the onset of grey or to re-pigment already grey hair. A wide array of natural and 

synthetic hair-colouring agents is available.Vegetable and metallic dyes are natural 

colourants, but these have largely been replaced by synthetic organic dyes. [1] According to 

EU Regulation No. 1223/2009/EC cosmetic products for daily use can contain ‗technically 

unavoidable traces‘ of metals. This definition is too vague. Authorities should set well-

defined restrictions, considering the risks related with metal pollution of cosmetics such as 

hair color products [2]. Increased Pb, Cd, and Hg concentrations in the blood, urine or internal 

organs noted in individuals in whom the use of cosmetic products was the only source of 

excessive exposure to these metals confirms their absorption through the skin [3]. The study 

was undertaken in order to determine heavy metals content (As, Pb, Hg) in hair dyes both 

imported and locally manufactured which were produce under control of food & drug 

Administration. The target of this study was to determine the concentrations of heavy metals 

including in hair dyes sold in different shops with a view of assessing the potential risks that 

such cosmetic may cause to consumers. Table (1) gives a summary of the analysis of the 

concentrations of heavy metals in (20) hair dyes sampled. 

 

sample Origin Pb As Hg 

1 France 0.65 0.52 0.06 

2 Italy 0.82 0.65 0.09 

3 Italy 1.1 0.25 0.09 

4 Iran 0.94 0.72 0.05 

5 Iran 1.1 0.84 0.07 

6 England 0.9 0.11 0.07 

7 Germany 0.82 0.16 0.06 

 
Table 1. Summary of heavy metals concentration in hair dyes samples 
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 Life is dependent on the chemistry of proteins. Proteins that are made up of 20 

aminoacids, carry out fundamental reactions such as glucose and lipid break down. Therefore 

to be able to label proteins would give an enormous advantage in manipulating protein 

structure and function.In this work, we have aimed at using bioorthogonalchemistry to label 

proteins using fluorescein derivative in such a way that protein function and structure would 

not be altered dramatically [1]. In our preliminary experiment, we synthesis 5(6)-

carboxyfluorescein with resorcinol and trimelliticanhydride [2]. We modified the 5(6)-

carboxyfluorescein to 5(6)-acidchloridefluoresceinwith chlorinating agent. 
1
HNMR were used 

to confirm the products. The product were used to label proteins in physiological conditions. 

The label protein was analysed via gel electrophoresis. Our future work, will focus on protein 

aminoacids that have reacted with fluorescein derivative. In addition, different proteomes will 

be used for binding new involving proteins. 

 

 

Figure 1. Synthesis of acid chloride fluorescein and its reaction with protein. 
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Synthesis of Quinoxalines using silica-bonded imidazolium-sulfonic acid 

chloride (SBISAC) as a heterogeneous nano-catalyst 
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Nowadays, heterogeneous catalysis, due to the high capability in recycling and 

reutilizability, has surpassed the homogeneous catalytic systems, despite their benefits such as 

high activity and selectivity. Therefore, knowledge base development of nano catalytic 

systems are more demand. On the other hand, quinoxaline derivatives are ofthe versatile class 

of nitrogen containing heterocycle compounds
1
 and widely used in photochemical and 

electrochemical materials
2
, dyes and pharmaceuticals

3
. Also these compounds are active 

against various transplantable tumors and have anticancer properties
1
. In this work, we used 

(SBISAC) as a highly efficient, heterogeneous and reusable nano-catalyst for the preparation 

ofquinoxalines via condensation reaction of benzene-1,2-diamines and benzil as 1,2-

dicarbonyl compound in ethanol as the best solvent at room temperature. (Figure 1). 
 

 

Figure 1. Preparation of quinoxaline derivatives via (SBISAC) as a heterogeneous nano-catalyst. 
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4H-pyran derivatives have useful pharmacological and biological properties such as, 

spasmolytic, anti-cancer, anti-coagulant, diuretic characteristics. 4H-Pyrans also occur in 

various natural products
1, 2

. Some of these derivatives have photochemical activities
3
. Various 

methods and catalysts have been reported for the preparation of 4H-pyrans such as TEBA
4
, 

KF-basic alumina under ultrasound irradiation
5
. In this work, we have used zirconium dioxide 

(ZrO2) as an efficient, commercially available, heterogeneous and recyclable catalyst for the 

preparation of 4H-pyrans via the One-Pot  multi-component condensation of dimedone, aryl 

aldehydes, and malononitrile under solvent-free conditions (Figure 1). 

 

 

Figure1.The One-Pot  multi-component preparation of 4H-pyrans catalyzed catalyzed by ZrO2. 
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N,N-Diphthalimide as Heterogeneous Recyclable Green Catalyst For 
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The One-Pot  multicomponent reaction (MCR) was an attractive broad area ofresearch 

in the synthesis of N-containing heterocyclic scaffolds such as the 3,4-dihydropyridin-2-

1H-(thiones) (DHPMs) and theirheterocyclic derivatives [1–3].Organocatalysts possess 

advantages such as cost-effectiveness, ready availability, a metal-freeenvironment, 

relatively low toxicity, simple functionality, non-sensitivity to airand moisture, promotion 

of a variety of chemical transformations via variousactivation modes, mildness of the 

reaction conditions required, huge potential forthe development of large-scale production 

of Biginelli reaction [3].In this work, N,N-Diphthalimide (DPHI) was directly synthesized 

via reaction of phthalicdianhidride with  thiouera  in solvent free. This reagent is found to 

be an efficient solid acidic organic catalyst in the Biginelli reaction. The three-component 

reaction of aryl aldehydes derivedthiourea, and ethyl acetoacetate or acetylacetone occurs 

by means of 10 mol % of (DPHI) insolvent-free reaction conditions.  The present 

methodology is a green approach to access a series of 3,4-dihydropyrimidin-2(1H)-

thiones in high yields. In addition, the use of DPHI as the catalyst offers several notable 

features such as simple operational procedure, no use of hazardous organic solvents, and 

recyclability of catalyst. (Figure 1). 
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Figure 1.Scheme of the reaction. 
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Water-Soluble Porphyrins as Novel Sensitizers for Photodynamic Therapy 
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Photodynamic therapy (PDT) is a successful treatment method for various types of cancer, 

that leads to the selective destruction of tumor by cytotoxic singlet oxygen generated via 

visible laser light activation of photosensitizer [1, 2]. porphyrins are have been widely used 

clinically in PDT for cancer treatments because of their capability to generate singlet oxygen 

efficiently and their tendency to accumulate in tumor tissue, However, porphyrin structure is 

unsuitable for biomedical application [3]. Novel water-soluble 5,10,15,20-tetrakis(4-N-

carbonylacrylic aminophenyl)porphyrin was designed and synthesized for the first time as the 

tetrasodium salts by via reaction of tetrakis(4-aminophenyl)porphyrin(NH2-TPP) with maleic 

anhydride.  4-Nitrobenzaldehyde was employed in order to synthesize tetrakis(4-

nitrophenyl)porphyrin (NO2-TPP) and then it was converted to NH2-TPP by SnC12. The 

structure of the porphyrin was thoroughly studied by a variety of techniques such as NMR, 

FT-IR and UV-visible spectrophotometer. In this work, the efficiency of porphyrin as 

photodynamic therapy (PDT) systems was investigated. The production of reactive singlet 

oxygen, cytotoxity and phototoxicity of it was assessed. The study showed that the singlet 

oxygen production ability of porphyrin can be well controlled by irradiation. We tested on 

A453 cells to compare effectiveness. This photosentesizer exhibited cell viability over 97% 

and good photocytotoxity, indicating it is promising photodynamic photosentesizer for cancer 

therapy. 

 
 

Figure 1.Scheme of the reaction 
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Synthesis  andapplication of Poly(N˓N´-dibromo-N˓N´–bis(4-

(bromo(methyl)amino)phenyl) naphthalene- 2˓7-disulfonamide)  as an 

efficientreagent for the synthesis of benzimidazole derivatives 
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In recent years, preparation of Benzimidazoles has been an interesting subject. 

Benzimidazole and its derivatives have been used as the antiulcerative esomeprazole 
(1)

 

.Benzimidazoles are remarkably effective compounds against various strains of 

microorganisms.N-Bromo compounds are inexpensive and nonhazardous reagents and also 

they are widely applicable in industrial processes for the synthesis of drugs, pharmaceuticals 

and agrochemicals 
(2,3) 

. This method has some advantages including easy handling, short 

reaction times, high yield and simplicity of the product isolation(2,3). In this work, 

Poly(N˓N´-dibromo-N˓N´–bis(4-(bromo(methyl)amino)phenyl) naphthalene- 2˓7-

disulfonamide)catalyst was used for the synthesis of Benzimidazoles derivatives by the 

condensation reaction between O-phenylenediamine and various aldehydes at 80
◦
C under 

solvent-free conditions .Figure 1. 

 

Figure 1.Synthesis of benzimidazoles in the presence of PBMPN 
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Synthesis and Characterization of β- substituted Trimethine Cyanine Dyes  
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naimi@iust.ac.ir 

Cyanine dyes and their derivatives constitute an important class of organic compounds, 

which possess numerous applications in many areas (chemistry, physics, biology, etc.) [1–2]. 

seven novel trimethine cyanine with various substituents in βposition of the methine chain 

were synthesized via a three-step procedure with1-metheyl -2- phenyl-1H-indole and 2-

Heteroaryl-substituted trimethinium salts. The visible spectral behavior of these trimethine 

cyanine dyes was examined in DMSO. Elemental analysis, IR, 1H-NMR, 13C-NMR, and 

mass spectral data confirmed the molecular structure of the newly synthesized compounds. 

 

 

 

Figure 1. Synthesis of β- substituted Trimethine Cyanine Dyes  
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For the past century, classical methods for the formation of pyridines have been used 

extensively. Such methods include the condensation of enaminoketones or β-ketoesters with 

1,3-diketones[1]. The Hantzsch pyridine synthesis from β-dicarbonyl compounds in the 

presence of an aldehyde and ammonia,2 and the related Knoevenagel cyclization of β-

aminoacrylates with β,α-unsaturated carbonyl compounds [3]. Despite the numerous studies 

and applications that have appeared in the literature [4]. Most methods are still severely 

limited in their use by the lack of generality, the harsh reaction conditions involved, the poor 

yields, or the formation of complex mixtures of side products. New methodologies alleviate 

some of these limitations. They include the inverse electron-demand Diels-Alder 

cycloaddition of triazines with electron-rich alkenes. The cycloaddition of azadienes with 

Fisher carbenesand the sequential reaction of metalated phosphonates with nitriles and 

unsaturated carbonyl compounds. 

 

 

Figure 1.Synthesis of substituted Pyridines via Annulation of Ketones with Vinamidinium salts 
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Developing new synthetic methods for novel nitrogen-containingmolecules is an important 

area of organic synthesis[1]. As a privileged fragment, the isoindole core is a ubiquitous 

subunit in many natural and synthetic products with remarkable biological activities. 

Members of this family have wide applications in medicinal chemistry, being used as 

antibiotic and antitumor agents[2]. Isoindolinones and many derivatives containing this 

heterocyclic unitembedded in their skeleton have attracted a great deal of interest, since they 

represent the common building block of a wide range of naturally occurring and/or bioactive 

substances.Within this family, 3-hetero-substituted isoindolinones occupy a special place as 

witnessed by a great number of papers emphasizing their pharmaceutical and medicinal 

bioactivities[3]. 

Here, we introduced a novel, convenient, and practical procedure for the synthesis of 

highly functionalized isoindol derivatives3via oxidative cleavage of 2-(benzylthio)-3a,8a-

dihydroxyindeno[2,1-d]imidazoles2with lead(IV) acetate in acetic acid at room temperature 

(Figure 1).The 3a,8a-dihydroxyindeno[2,1-d]imidazoles2were easily synthesized from the 

additionreaction of ninhydrin and isothiouronium halide1. These new compounds were 

undoubtedly characterized by IR, 
1
HNMR,

13
CNMR and Mass spectroscopic 

data.Consequently,the combination of highyields, short reaction times, and mild reaction 

conditions makes this methodhighly efficient. 

 

Figure 1.highly efficient synthesis of isoindols3via oxidation of 3a,8a-dihydroxyindenoimidazoles 2 
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In recent years,the hetrogenization of homogeneous catalysts has attracted immense 

attention[1]. Although many homogeneous catalysts demonstrate high selectivity and can be 

used  to control the stereo chemistry and regio chemistry of the reaction products[2]. 

Recovery and reusability of catalysts are highly desirable from both economic and 

environmental standpoints. Copper remains one of the most important metal catalysts for this 

purpose because of the ability of the copper atom to act as a single –electron and or a two-

electron mediator and as a lewis acid. Moreover,copper can act as either an electrophile or 

nucleophile,depending upon its oxidation state and the reaction conditions. Oxidatives C-O 

cross-coupling is a one of the most important methods for the synthesis of various oxygen-

bearing organic compounds,such as ethers, esters, oxazoles or carbamates. In this paper our 

work on heterogeneous catalysts and C-O cross-coupling reactions.Initially silica-coated 

feriitenanoparticles (Fe3-O4@SiO2) treatedwith (3Aminopropyl)trimethoxysilane(APTMS), 

isatoic anhydride and copper(II) acetate in solvent give the  new magnetic catalyst.The 

magnetic catalyst was charactrized by FT-IR, XRD, VSM, EDX, SEM. We examined new 

magnetic catalyst for synthesis of aryl benzoate derivatives.Finally the products were 

characterized by FT- IR and 
1
H NMR. 

 

 

Figure 1.Scheme of the reaction. 
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The term ―nanogel‖ usually defines aqueous dispersions of hydrogel particles formed by 

physically or chemically cross-linked polymer networks of nanoscale size [1]. Nanogels with 

the semi interpenetrating polymernetworks (semi-IPNs) structure have attracted increasing 

attention due to their multiresponsive properties and potential application in agrochemical and 

biomedical areas [2]. Better mechanical properties can be achieved by preparing semi-IPNs 

by a free radical polymerization method [3]. In this work, wereport on a novel dual responsive 

semi-IPN nanogel copolymersusing biocompatible, biodegradable and hydrophilic 

materialswith thermo- and pH- responsivity. Therefore, HPC-poly(IA-co-MAA) nanogels 

were prepared viafree radical polymerization  of monomers in the reaction system comprised 

of hydroxypropyl cellulose (HPC) polymer, itaconic acid (IA) and methacrilic acid 

(MAA)monomers andN,N′-methylenebisacrylamide (BIS) crosslink agent in the presence of  

H2O2/Ascorbic acid initiator system (Figure 1). The prepared nanogels werecharacterized by 

FT-IR, UV-Vis spectrophotometer, dynamic light scattering (DLS),zeta-potential, X-ray 

diffraction (XRD), transmissionelectron microscopy (TEM), andatomic force microscopy 

(AFM). Moreover, we developed new nanogelcontaining encapsulated cationic anticancer 

drug (doxorubicin) and evaluated pH and thermal depending drug release at pH=5 and 7 at 

desiredtemperatures (T=37 and41℃). Also,present research is a preliminary report on the 

synthesis of thesemi-IPN copolymer HPC-PIA nanogels by using ultrasound assisted free 

radical polymerization in viscous glycerol aqueous solution of IA monomer contain HPC and 

BIS in an open system with 20 kHz ultrasound, 58Wcm
_2

.In summary, these nanogels might 

find potential application in intelligent drug delivery system for cancer therapy optimization. 

 

 
Figure 1. Synthesis of HPC-Poly(IA-co-MAA)nanogels with semi-interpenetrating polymer network structure. 
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One- pot reaction in which three or more starting materials react sequentially and lead to 

product(s) that retain all or most of the atoms of the starting materials are called 

multicomponent reactions (MCRs) .These reactions are characterized by their convergence, 

ease of execution, high yields, efficiency and atom economy [1]. 

Polyhydroquinolines (PHQs) are one of the most important classes of heterocyclic 

scaffolds providing major ligands for biological receptors. PHQs are the source of some 

valuable drugs which are very important in pharmacy. For instance, they demonstrate activity 

for the treatment of angina pectoris and hypertension [2]. Therefore, developing more 

efficient methods working under mild conditions using more environmentally acceptable 

catalysts is in high demand [3]. 

In this work, we present a facile and highly efficient protocol for the synthesis of 

polyhydroquinolines via Hantzsch multicomponent condensation of dimedone, aldehydes, 

ethylacetoacetate and ammonium acetate by using sulfuric acid supported on magnetic 

nanoparticles (MNPs-OSO3H) as a nano-magnetic heterogeneous catalysts. This method has 

several advantages such as high yield, short reactiontime, simple workup, easy separation of 

the catalyst and its reusability. 

 

Figure 1.General reaction for the synthesis of polyhydroquinoline. 
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Heterogenization of homogeneous catalysts has been an interesting area of research from 

the industrial point ofview; this combines the advantages of homogeneous catalysts (high 

activity and selectivity, etc.) with the engineering advantages of heterogeneous catalysts (easy 

catalyst separation, long catalytic life, easy catalyst regenerability, thermal stability and 

recyclability) [1]. In this present work, we wish to report a new green approach for the 

synthesis of2-aryl-2,3-dihydroquinazolin-4(1H)-ones throughcyclocondensation of 2-

aminobenzamide with aromatic aldehydesand Knoevenagel condensation reactions using 

MNPs-OSO3H as catalyst (Figure 1,2). 

 

 
Figure 1. Synthesis of 2, 3-dihydroquinazolin-4(1H)-ones catalyzed by MNPs-OSO3H 

 

 
Figure 2. Knoevenagel condensation (KC) of active methylene compounds with aldehydes catalyzed by 

MNPs-OSO3H. 
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N-Aryl amines arevaluable compounds which are found in natural products, 

pharmaceuticals, and material chemistry [1].A recent approach to the synthesis of N-aryl 

amines is the copper-catalyzed Ullman type reaction in the presence of bidentate ligands 

which allowed these reactions to progress faster and under milder conditions [2]. The 

tridentate 4'-(4-methoxyphenyl)-2,2':6',2"-terpyridines (Mtpy) have been of great interest over 

the last few years, mostly because of their ability to chelate transition metals. As part of our 

ongoing effort directed towards copper-catalyzed C-X (X=S, Se-Te) bond-forming reactions 

[3], here we report a simple and efficient catalytic system (CuI/Mtpy) for N-arylation of 

various nitrogen nucleophiles with a vast array of functional groups including electron-

withdrawing and donating substituents on the aryl halides (Figure 1). 

 

 

 
 

Figure 1. Scheme of the reaction 
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The contamination of water recourses by heavy metal is a serious worldwide 

environmental problem[1]. Recently, much attention has been paid to the synthesis and 

applications of chelating sorbents based on natural and synthetic materials in removal of 

harmful contaminants from aqueous media. Polyacrylonitrile is one of the promising 

candidates because it can be easily obtained and many derivatives can be prepared using 

hydroxyl or amine residue [2]. Several functional groups such as diethylene-

triaminetetraacetic, monoethanolamine, diethylenetriamine and Ethylenediaminetetraacetic 

acid have been used for metal ions adsorption[3]. In this study we have developed a simple 

method for functionalizing of polyacrylonitrile  (PAN) with two volume percent (50 and 100) 

of triethylenetetramine (PAN–TETA 50 and 100). The evolved surface characteristics and 

surface reactions of  PAN–TETA and their metal complexes were investigated by FT-IR and 

scanning electron microscope. The prepared resins were applied to remove Zn (II) from 

aqueous solutions. The optimization of experimental conditions and parameters including 

initial pH, adsorbent dose, contact time, initial metal ion concentration for the removal of Zn 

(II) were investigated. Adsorption increased with increasing metal ions concentration, initial 

pH, and temperature. Pseudo first-order, pseudo-second-order models were considered to 

evaluate the rate parameters. The adsorption followed pseudo-second-order kinetic model 

with correlation coefficients greater than 0.993. Attempts were made to fit the isothermal data 

using Langmuir, Freundlich and Temkin equations. The maximum adsorption capacity of 

102.16 mg g−for zinc ions were achieved in pH=6. Thermodynamic parameters of ΔG°, ΔH° 

and ΔS° indicated the adsorption process was spontaneous and endothermic. 

   
 

Fig. 1. Figure of PAN–TETA resins synthesized and 

interaction with metal ions. 

Fig. 2. SEM images of (a) PAN–TETA resin , (b) 

PAN-TETA Zn (II) 
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Environmental pollution caused by toxic heavy metals is one of the most serious problems 

in many densely populated cities worldwide [1]. The adsorption process is arguably one of the 

more popular methods for the removal of heavy-metal ions because of its simplicity, 

convenience, and high removal efficient [2]. Taguchi optimization technique is a unique 

powerful optimization discipline that allows optimization with minimum number of 

experiments [3].In this paper, Taguchi method was applied to determine the optimum 

conditions for Zn (II)   removal from aqueous solution by Halloysite Nanotubes (HNTs). An 

orthogonal array experiment design (L16(4
5
) which is of five control factors (pH), t (contact 

time), m (sorbent mass), T(temperature )and C0 (initial concentration of Zn (II)) having four 

levels was employed.  Sorption capacity (mg/g) and percent removal (%) were investigated as 

the quality characteristics to be optimized. In order to determine the optimum levels of the 

control factors precisely, range analysis and analysis of variance were performed. And for 

percent removal, the optimum condition was found to be pH=6, T=35
°
C, w=0.4 g, and C0=50 

mg/L.  Under these optimum conditions, sorption capacity and percent removal can reach 

132.16 mg/g and 99.76%, respectively. 
    

  

              

Process 

parameter 
Designation 

Level 

1 

Level 

2 
Level 3 

Level 

4 

PH 

 

A 

 

3 

 

4 

 

5 

 

6 

           Temperature 

(oC) 

 

B 

 

20 

 

35 

 

50 

 

65 

           Contact time 

(min) 

 

C 

 

10 

 

40 

 

70 

 

100 

           Sorbent 

mass (g) 

 

D 

 

0.1 

 

0.2 

 

0.3 

 

0.4 

           Initial Zn 

(II) conc. 

 
E 

 
50 

 
80 

 
110 

 
140 

(mg/L) 

                                
 

 

Table. 1. Controllable factors and their levels Figure1. TEM image of HNTs. 
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In recent years, green chemistry has focused mainly on environmentally friendly reactions, 

sustainable resources and reusable catalysts.Ionic liquids (ILs) have attracted extensive 

research interest as environmentally benign solvents due to their excellent properties such as 

negligible vapor pressure, solvating ability and non-flammability
1
. Compared to pure acidic 

ILs, IL-based heterogeneous catalysts offer more advantages. They are required in small 

amounts, areeasy to separateand have a competent catalyst recovery
2
. The immobilization 

process aims to transfer the desired catalytic propertiesof the liquids to a solid 

catalyst.Cellulose is themost abundant renewable bio-macromolecule in the naturewhich is 

widely produced in industrial scale. It has properties including biodegradability and non-

toxicity which make it superior supportfor catalytic applications over conventional organic 

orinorganic ones. 

In continuation of our interest to develop environmentally benign synthetic methods in 

organic chemistry
3
, we report herein an efficient and green protocolfor the synthesis of 

substituted quinoxalines using acidic ionic liquid immobilized on cellulose(Cell-

[pmim]HSO4) as a catalyst in aqueous media(Figure 1).  
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Figure 1. Synthesis of quinoxalines in aqueous media using Cell-[pmim]HSO4. 
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Lignin, an important aromatic biopolymer, is a major component of biomass. As a 

promising alternative to fossil resource
1
, lignin has attracted much attention in recent years. It 

is considered to be the unique renewable aromatic resource and therefore represents a 

potentially valuablefeedstock for the production of organic fine chemicals
2
. Because of the 

complex and variable starting material, the valorization of lignin are often proceed through 

model compounds withβ-O-4linkage, which represents the most common substructure 

inlignin
3
. Herein we report the production of aldehydes by selective oxidation of 1° aliphatic 

alcoholin model compounds. TEMPO-mediated oxidation system, which composed by 

TEMPO (10% mol, TEMPO= 2,2,6,6-tetramethylpiperidine-N-oxyl) in combination with KBr 

(10% mol) and NaClO, was found effectively converting the primary hydroxyl groups of 

dilignols to carboxyl groups followed by retro-aldol bond cleavage.This catalyst system can 

also be applied for other lignin model compounds andorganosolv lignin. 

OMe
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Figure 1.Selective oxidation of primary hydroxyl group in lignin models. 
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The imidazo [1,2] annulated nitrogen heterocycles bearing pyridine, pyrimidine, and 

pyrazine moieties constitute an important class of biologically active compounds such as 

sedative-hypnotic drugs Alpidem and Zolpidem. In 1998, an isocyanide-based multi 

component reactions (I-MCRs) was reported for the synthesis of imidazo[1,2]azines by 

condensation of an aldehyde, an isocyanide, and a 2-aminoazine [1]. Several methods have 

been developed for the synthesis of imidazoazines via above I-MCRs in the presence of the 

[bmim]Br ionic liquid, bio-supported catalyst cellulose sulfuric acid,  p-toluenesulfonic acid, 

silica sulfuric acid, ammonium chloride, or tin(II) chloride at room temperature [2]. In this 

work,the ability of nano zsm-5 as an acid catalyst to promote the three-component 

condensation reaction from a diversity of aromatic aldehydes 1, 2-aminopyridines 2, and 

isonitriles 3 at room temperature is described. This methodology affords a number of 3-

aminoimidazo [1,2] pyridines 4 in the presence nano zsm-5 (Figure 1) as a new and mild acid 

catalyst in the multi-component reaction in reasonable yields and short reaction time without 

any significant optimization of the reaction conditions. 

 

Figure 1. Nano ZSM-5 catalyzed Groebke reaction 
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Drug delivery systems based on grafting of drugs to the single-walled carbon nanotube 

(SWCNT) give an improved treatment with lower toxicity and decreasing the drug dose 

consumption and can be used for the treatment of different diseases (1-2). the grafting of 

drugs to the SWCNT was attained bythe initial conversion of carboxylic groups in SWCNT to 

corresponding acyl chlorides (3). In vitrodrug release studies were performed from the grafted 

SWCNT–drug than is indeed a hydrolysis reaction, which involves breaking of amide bond in 

a predefined volume of buffer (pH 1.3) at 37 °C. The quantity of released drugs was measured 

by UV-Vis spectrophotometer 

 

C

O

X
 

 

X = O, NH, NR 

Drug: Amantadine, Metformin, Gabapentin, 

Betahistine, Dipyridamol, Lisinopril, Atorvastatin 

 

Figure 1. Covalent grafting of various drugs to the SWCNT. 
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Nano triethanolammonium trichloroacetate as new catalyst for the 
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Nitrogen-containing heterocyclic compounds are widespread in nature, and their 

applications to biologically active pharmaceuticals, agrochemicals, and functional materials 

are becoming more and more important[1]. The development of new efficient methods to 

synthesize N-heterocyclic with structural diversity is one major interest of modern synthetic 

organic chemists [2-3]. Herein, we wish to report a novel three-component synthesis of 1H-

pyrazolo[1,2-b]phthalazine-5,10-dione derivatives using nano triethanolammonium 

trichloroacetate [TEATCA] as catalyst for condensation reaction of phthalhydrazid, 

malononitrile, and aldehydes in EtOH at 110 °C( FigureI). This method offers several 

advantages such as inexpensive catalyst, easy synthetic procedure, use of greener solvent 

(EtOH), high yield. 
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Figure1. Synthesis of 1H-pyrazolo[1,2-b]phthalazine-5,10-dione in EtOH, at 110°C. 
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synthesis of tetrahydrobenzo[b]pyran derivatives 

Ramin Ghorbani-Vaghei 
*
, Elahe Gheysar-Karimloo, Jafar Mahmoodi 

Department of Organic Chemistry, Faculty of Chemistry, Bu-Ali SinaUniversity, Hamadan,Iran 

rgvaghei@yahoo.com 

Tetrahydrobenzo[b]pyrans are an important class of heterocyclic scaffolds in the field of 

pharmaceuticals. These compounds are widely used as anti-coagulant, diuretic, spasmolytic, 

anticancer and anti-anaphylactic agents (1-3).Numerous methods have been reported for the 

synthesis of tetrahydrobenzo[b]pyrans.Nano triethanolammonium trichloroacetate [TEATCA] 

was used as new catalyst for the synthesis of tetrahydrobenzo[b]pyran derivatives under 

solvent- free conditions at 60 °C.In a typical experimental procedure, a mixture of aromatic 

aldehyde, malononitrile,dimedone under solvent-free conditions at 60°C, was stirred in the 

presence of a catalytic amount of TEATCA to afford the tetrahydrobenzo[b]pyranin high 

yields (Figure 1). Use of nontoxic reaction components, short reaction times,easy work-up 

and high yields are some important advantages of this method. 

 

 

TEATCA 

Figure1. Synthesis of tetrahydrobenzo[b]pyran under solvent-free conditions at 60°C. 
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Synthesis and characterization  some 3,4-dihydropyrimidin-2(1H)ones 

using diimide as a novel organocatalyst under free solvent condition 
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Dihydropyrimidinones attract growing interest dueto their therapeutical and 

pharmacological activity [1]. 4-aryldihydropyrimidinones are powerfulblockators 

of calcium channels and antihypertonic,drenergicand neuropeptide antagonists [2]. 

The simplest and direct route to dihydropyrimidinones,suggested for the first time 

by Biginelliandinvolving ternary condensation of an aldehyde, aketo ester, and 

urea, often gives the desired productin a low yield, especially with aliphatic 

aldehydes [3].Therefore,theBiginelli reaction continues to attract the attentionof 

researchers looking for facile and efficient proceduresfor preparing 

dihydropyrimidinones. Here we report on a new procedure for preparing3,4-

dihydropyrimidin-2(1H)-ones in thepresence of N,N-diimide as organocatalyst. We 

obtained 3,4-dihydropyrimidinonesin high yield by thereaction of various 

aldehydes with ethyl acetoacetateand urea in the presence of N,N-diimideascatalyst 

under solvent free for 3 h at 120 
O
C(Figure 1). 
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Figure 1.Scheme of the reaction 
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Multi-component reactions in natural deep eutectic solvent 

Najmedin Azizi, Fatemeh Shirdel* 
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Room temperature Ionic liquids represent a class of alternative green solvents receiving 

currently serious consideration is not only important on the laboratory scale but also for 

industrial applications with the promise of benefits both environmental and technological.  By 

virtue of their nonflammable, chemical and thermal stability, and outstanding solvation ability 

and negligible vapour pressure ionic liquids have been proposed as new solvents [1]. 

Unfortunately, cost, toxicity for some aquatic species and high purity are the main 

disadvantage of these green solvents that limited for chemist and industry. On the other hands, 

deep eutectic solvent (DES) consisting of an ammonium salt and hydrogen-bond donor 

compounds such as urea, acid, amine, and carbohydrates are alternatives to ionic liquids for 

organic transformations [2]. These green and stable eutectic based solvents are cheaper, easier 

to make; it is necessary to take the two or three solids, mix them together and heat until melt. 

Furthermore, choline chloride ChCl and urea is both the naturally occurring biocompatible 

compound as they are easily biodegradable and are not hazardous if they are released back 

into nature, so processes that use this deep eutectic solvent is economically green [3]. 

As a part of our research aimed at developing green chemistry by using water and deep 

eutectic solvent such as urea-choline chloride as a reaction medium. Herein, we describe a 

simple, highly efficient One-Pot  multicomponent reaction (Ugi, Passerini and other important 

MCR) in deep eutectic solvent under mild reaction condition and excellent yields. 
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Preparation of ionic liquid/graphene oxide composite and application for 

ring opening of epoxide 
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Graphene or grapheneoxide (GO) has many advantages, such as large specific surface area, 

excellent thermal conductivity, high electrical mobility and great mechanical strength, which 

has been widely used in synthesizing nanocomposites and fabricating microelectrical 

devices[1,2]. Ionic liquid/graphene oxide composite was prepared by treating commercially 

available expandable graphite powder using a modified Hummers method. The structure of 

catalyst was characterized by various techniques such as Fourier transform infrared 

spectroscopy (FTIR), and TG-DTA, and the spectral data confirmed were the structures of the 

title catalyst [3]. As part of our continuing efforts to develop green and sustainable chemistry 

for useful organic transformations, herein we have used ionic liquid/graphene oxide as a 

convenient, clean and highly efficient catalyst for ring opening of epoxides at room 

temperature. The most important features of this procedure are an environmentally benign 

catalyst and solvent,  effective recovering and reusability of the catalyst, operational 

simplicity and short reaction times (Figure 1). 

 

Figure 1. Scheme of the reaction 
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Synthesis and characterization of imidazolium based poly ionic liquidsas 

electrolytesin dye-sensitized solar cells 
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In the past few years, poly (ionic liquids)(PILs), which combined the unique properties of 

ionicliquids (ILs) and polymer architecture, have attracted a lot ofattention [1]. Recently, the 

polymerized ILs have been received growingattentions as alternatives to the organic liquid 

electrolytes andTraditional ILs electrolytes in dye sensitized solar cell (DSSCs) [2].The 

electrolyte is one of the most crucial components in it is responsible for the inner charge 

carrier transport between electrodes and continuously regenerates the dye and itself during 

DSSC operation. Additionally, the electrolyte has great influence on the light-to-electric 

conversion efficiency and long-term stability of the devices [3]. PILs usually possess various 

functions such as transportation of target ions, providing specific polarenvironment, and 

giving good mechanical strength; these functions depend on both IL structure and polymer 

main chain. In this work, we report a new type of imidazolium based poly(ionic liquids) (a) 

prepared usingimidazolium ionic liquid monomer (NVImBr) and methylmethacrylate 

(MMA)in different molar ratios via free radical polymerization method.For the improvement 

of mechanical properties of theses ion conductive polymers,addition of small amount of 

cross-linker is quite effective before polymerization. Therefore, the network copolymers (b) 

were synthesized by NVImBr and MMA in the presenceof poly (ethylene glycol) 

dimethacrylate as cross linker (1and 3 mol %). From our study, very small amount of cross-

linker did not affect the ionic conductivity but considerably improved the thermal stability and 

mechanical properties.The obtained PILs and networks were characterized and examined using FT-

IR, 
1
H NMR, DSC, XRD and EIS. 
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The Production of CoFe2O4/Graphene Nanocomposite by Hydrothermal 

Method and Its Catalytic Application in the Reduction of 4-Nitrophenol 
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Sfarhadi1348@yahoo.com 

 

P-aminophenol (4-AP) is an important organic compound, which is widely used as key 

intermediate in dyes, pharmaceutical industry, etc [1]. At present, 4-AP is synthesized by 

catalytichydrogenation of p-nitrophenol (4-NP), iron powder reduction and the electro-

reduction technology, etc [2-3]. However, the process of catalytic hydrogenation of 4-NP is 

complicated, which requires corrosive acids and produces large amount of by-products. The 

reduction reaction by iron powder is difficult for product isolation and accompanied by 

serious waste pollution. Production of 4-NP is thus obstructed because of these limitations as 

mentioned above. 

In this work, CoFe2O4/graphene nanocomposite was synthesized through hydrothermal 

process and then identified with different analysis such as FT-IR, XRD, SEM, EDAX, VSM. 

It was found that theCoFe2O4/graphene nanocomposite exhibited high catalytic activities on 

the reduction of p-nitrophenol to p-aminophenol in the presence of NaBH4. Furthermore, the 

composite catalyst can be easily recovered due to its magnetic reparability and high stability. 

 

 

 
Figure 1. Scheme of the reaction 
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Synthesis and characterization novel chemically cross-liked shape memory 

polymers based on polycaprolactone and hydroxyprpoyl cellulose  

Shahin Yousefi, Marziyeh Jahangiri, Massoumeh Bagheri* 

Chemistry Department, Science Faculty, Azarbaijan Shahid MadaniUniversity, Tabriz, Iran (E-mail: 

massoumehbagheri@yahoo.com 

Shape-memory polymers (SMPs) have the ability to recover their original shape from a 

temporary shape when they are exposed to an appropriate stimulus such as heat, light, electric 

field, magnetic field, or moisture. In recent years, SMPs have gained an increasing amount of 

attention for their medical applications, such as smart sutures, vascular stents, esophageal 

stents,and tissue engineering scaffolds,and in drug delivery[1].Poly (caprolactone) (PCL)as a 

semicrystalline biodegradable polymeris one of the mostimportant polymer with relatively 

low melting temperatureand good mechanical properties. For biomedical applications,the 

biodegradability nature of the polymers and adjustment oftheir Tm around the human body 

temperature (37–39 °C) arethe essential key factors and a challenging field for researchers[2]. 

Hydroxypropyl cellulose (HPC) has been widely studied as biomedical or intelligent materials 

due to its nontoxicity, biocompatibility and high mechanical strength [3].
 

In this study, the chemically cross linked SMP films of PCL wereprepared in four steps. In 

the first step bulk polymerization ofPCL, was initiatedby ring-opening polymerization of ε-

CL in the present of butandiol and using stannous octoate as catalyst. In the second step,after 

removing the moisture under nitrogen atmosphere, hexamethylene diisocyanate (HDI) was 

added on the obtainedpurifiedPCLdiols.The third stepwas performed by addingHPCsolution 

inCHCl3 to the reaction mixture (Figure1).In the fourth and final step, after obtaining a 

homogenized solution, the mixture was poured into a Teflon dish andleft atthe room 

temperature for 24 h. In order to more curing, dried film was placed in an oven at 80 °C for 

another 24h.The obtained SMP polymers were characterized and examinedusingFT-IR, 
1
H 

NMR, DSC, XRD,and tensile and SMP tests. 
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Preparation of pyrazole-based compounds in ChCl-urea DES as green 

solvent 
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Within the framework of green chemistry, solvents occupy a strategic place. Green 

Chemistry aims to replace the hazardous and/or harmful solvents with more environmentally 

friendly alternatives.A new family of ionic fluids, so-called Deep Eutectic Solvents (DES), 

exhibit similar physico-chemical properties to the traditionally used ionic liquids, while being 

much cheaper and environmentally friendlier [1]. DESs contain large, non-symmetric ions 

that have low lattice energy and hence low melting points [2]. Pyrazoles are one of the most 

important classes of bioactive heterocycles gaining increased interest from pharmaceutical, 

chemical, and agricultural industries over the past decade [3]. For example 

dihydropyrano[2,3-c] pyrazoles play an essential role as biologically active compounds and 

represent an interesting template for medicinal chemistry. Many of these compounds are 

known for their antimicrobial,insecticidal and anti-inflammatory activities [1]. Hence, in this 

work we have synthsized pyrazole based compounds 3 in ChCl-urea DES in different 

conditions. For this purpose, the reactions were performed in two steps. In the first step, 

pyrazolonewas prepared from condensation of hydrazine hydrate and ethyl acetoacetate under 

solvent free condition. At the second step, Knovenagel condensation of pyrazolone 1 with 

aromatic aldehyde derivatives 2followed by Michael addition gave compounds 

3(Figure1).Finally, the obtained products were purified and characterizedby x-ray 

crystallography and spectroscopic methods such as IR, 
1
H NMR, and 

13
C NMR. 

 

Figure 1. Reaction of Pyrazolone 1, aromatic aldehyde derivatives 2 in DES. 
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NiFe2O4@Cu: An Efficient Heterogeneous Catalyst for Reductive-

Acetylation of Nitroarenes to Acetanilides 
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Nanosized spinel ferrite particles, a kind of soft magnetic materials with a structural 

formula of MFe2O4 (M=divalent metal ion, e.g. Mn, Mg, Zn, Ni, Co, Cu, etc.), are one of the 

most attracting class of materials. The spinel ferrites have many technical applications, such 

as photoelectric devices, catalysis, sensors,nano devices, and magnetic pigments. 

Arylamides are major building blocks and key intermediates of many biologically 

important compounds as well as a number of drug candidates [1]. Usually, the amides are 

gottenfrom the corresponding nitro intermediates in two separate steps: the reduction of the 

nitro group to the corresponding amine, then amidation with an acylating agent. A large 

number of methods have been applied for One-Pot  reductive amidation of nitroarenes [2, 3]. 

Many of the existing methodologies, however, suffer from the problem of either longer 

reaction times or low yields and sometimes entail the use of highly expensive reagents. In this 

work, we have used the core-shell NiFe2O4@Cu nanoparticles as a heterogeneous catalyst for 

reduction and also One-Pot  reductive-acetylationof nitroarenes (Figure 1). 

NO2

NHAc

R

R

R = Me, NH2, OH, OCH3, CH2OH, CHO

NH2

R

NiFe2O4@Cu

NiFe2O4@Cu/ NaBH4

Ac2O, (H2O:EtOH), Reflux

(H2O:EtOH), Reflux

 

Figure 1. Scheme of the reaction. 
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A green approach for One-Pot  synthesis of cyclicacetals using various 

aldehydes and diols in the presence of nano--alumina supported BF3 as a 

newheterogeneous solid acid catalyst 
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Functional group interconversion (protection/deprotection) is an unavoidable protocol in 

the synthesis of many designed target molecules such as drugs and multifunctional natural 

products [1]. In this regard, acetals have widely used as protecting agents in organic synthesis 

and are an important class of compounds that have found their direct applications in diverse 

areas in the chemical industry such as perfumes, flavours, pharmaceuticals, solvents and 

polymer chemistry [2,3]. Due to the toxic nature of many organic solvents, it is suggested to 

design processes that are rooted in green chemistry.In this work, nano--alumina supported 

BF3was prepared and characterized by FT-IR, XRD, SEM, TEM and TGA. This new type of 

solid acid used for synthesis of some cyclicacetals using various aldehydes and diols(Figure 

1).The structure of products have been characterized by spectroscopic techniques such as IR 

and 
1
HNMR. 
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Figure 1. Scheme of the reaction. 
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Nano--Alumina supported SnCl4: A novel nitrosating agent for the 

chemoselective N-nitrosation of secondary amines under grinding 

andsolvent-free conditions 
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N-Nitrosamine compounds are present in water, soil and air [1]. Due to the variety 

applications of these compounds in the various industries as insecticides, pesticides, 

cosmetics, antioxidants, lubricant additives and N=O agents transmitter [2]. In recent years, 

the researchers focused on the biological terms of N-nitrosamines.  

To date, number of variety reagents such as nitrous acid (HNO2), dinitrogentrioxide  

(N2O3), nitrosonioum salts and alkyl nitrites (RNO2) have been used for the nitrosation 

reactions. The most common of these reagents is nitrous acid [3]. 

Nano--Alumina supported SnCl4 as a new reusable and green heterogeneous nanocatalyst 

was prepared and characterized by FT-IR, XRD, SEM, TEM and TGA. Nano--Alumina 

supported SnCl4 was used for the synthesis of N-Nitrosamines by condensation of sodium 

nitrite, secondryamine  and wet-SiO2 50% (Figure 1).The reaction is proceeded in a short 

time, simple work-up, easy purification, high yield, solvent-free condition and above all 

environmental-friendly and further approaches to green chemistry. 
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Figure 1. Scheme of the reaction 

  
References 

 

[1] H. Goudarziafshar, A. Ghorbani-Choghamarani, L. Hadian. Journal of the Chinese Chemical 

Society60 (2013) 1272. 

[2] A. Bamoniri, B.F. Mirjalili, R. Tarazian. Journal of Chemical Sciences 127 (2015) 885.  

[3] M.A. Zolfigol, D. Habibi, B.F. Mirjalili, A. Bamoniri. Tetrahedron Letters  44 (2003) 3345. 

 

 

 

 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
297 

 

Synthesis of substituted spiropyrano [2,3c]pyrazoles using silica-bonded 

imidazolium-sulfonic acid chloride (SBISAC)as an efficient nanocatalyst 
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The design, synthesis and use of high efficiency nano catalysts in synthetic organic 

procedures have possessed an important amount of affection from the scientific association so 

as to improve gradually noteworthy approaches for the synthesis of more target molecules.On 

the other hand, the spiropyrano[2,3-c]pyrazolesare one of the most important compounds in 

pharmacecutical field
1
 which utlize as antimicrobial

2
, anticancer

3
, biodegradable 

agrochemicals
4
, and etc.In this paper,preparaion of thespairo heterocycle rings 

using(SBISAC)as an efficient nano catalyst in water as a green solvent,was studied (Figure 

1). 

 

 

 
 

Figure 1. Four component synthesis of substitutedspiropyrano[2,3-c]pyrazoles 
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Cyclohexane-1,4-diyl bis(hydrogen sulfate)for the catalytic synthesis of 3, 4-

dihydropyrimidones via biginelli reaction 
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Department of Chemistry, Firoozabad Branch, Islamic Azad University,Firoozabad, Iran 

rezaieramin@yahoo.com 

The most simple and straightforward produce, reported by Biginelli more than 100 years 

ago, and involves the One-Pot  three component condensation of an aldehyde, α, β-ketoester 

and urea [1].In recent years, 3,4-dihydropyrimidinone/thiones (DHPMs) have occupied an 

important place in organic and medicinal chemistry, mainly due to their diverse therapeutic 

and pharmacological properties [2].This has led to the development of new improved 

methodologies for the Biginelli reaction, involving the use of a number of catalysts 

[3].Cyclohexane-1,4-diyl bis(hydrogen sulfate) [CBDH]was prepared by the reaction between 

cyclohexane-1,4-diol and chlorosulfonic acid (Figure 1). The polarity of the [CBDH]might 

associate it to interact with starting materials for the smooth conversion to the desired 

product. 

 
Figure  1. Preparation of cyclohexane-1,4-diyl bis(hydrogen sulfate) 

 

Herein, we report [CBDH] as an efficient and eco-friendly catalyst for the One-Pot  

synthesis of 3, 4-dihydropyrimidinonesthrough the Biginelli three component condensation by 

using an aromatic aldehyde, dimedone, and urea (Figure 2). 

 

 
Figure  2. Preparation of dihydropyrimidinones through the Biginelli condensation by using CDBH under 

solvent-free conditions 
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Synthesis of pyranopyrazole compounds using heterogeneous base catalyst 

based on 1,3,5-triazine-2,4,6-triamine modified nano rice husk silica 
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Many researchers have reported that rice husk is an excellent source of high-grade 

amorphous silica.Silica from rice husk offers a cheap alternative to commercial silica and at 

the same time help to solve rice husk disposal problem faced by rice milling industry [25]. A 

reaction between a carbon-halogen functional group and oneof the base organic compounds or 

ligands is anucleophilic substitution reaction.1,3,5-triazine-2,4,6-triamine (melamine), is a 

primary amine with three NH2 groups.These groups can be utilized for catalysis. We thought 

that the grafting of melamine onto the silica surface could afford a catalyst having a unique 

catalytic activity and selectivity due to the three NH2 groups. Pyranopyrazoles are important 

class of fused heterocyclic compounds, that are known for their wide range of biological 

activities such as fungicidal, bactericidal, vasodilatory activities [32] and they act as 

anticancer agents. 

There were few studies about the preparation of silica supported basic catalyst and its 

application for multi-component reactions (MCRs). herein, amorphous nanosilica was 

successfully extracted from rice husk (RH-SiO2), functionalized with melamine and used as a 

basic catalyst for the synthesis of pyranopyrazole compounds.Figure 1 shows the schematic 

representation of the synthetic pathway for RHA@Melamine solid base catalyst. 
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Figure 1.Scheme of the reaction 
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Porous acidic catalyst, functionalized with imidazole ionic liquid ([SBA-

Im]HSO4) as a novel phase transfer catalyst for the aqueous synthesis of 

benzyl thiocyanates and azides 
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There were few studies about the preparation of silica supported acidic ionic liquid catalyst 

and its application for organic transformation. Recently, we focused on developing novel PTC 

systems for organic transformations and also successfully performed the One-Pot  synthesis of 

phthalazinedione and phthalazinetrione heterocyclic compounds with [SBAIm]HSO4 

composite on SBA-15 mesoporous silica as support [1]. For [SBAIm]HSO4, the surface of the 

mesoporous silica was modified by reaction with the ionic liquid 1-(triethoxysilylpropyl)-3-

methylimidazolium hydrogen sulfate (IL-HSO4). Even though some anticancer natural 

products, drug candidates, synthetic intermediates, antiasthmatic drugs, biocidal compounds 

and insecticides possess thiocyanate or azide functional groups, there are few reported 

practical synthetic routes in the literature for this class of compounds [2]. By having this goal 

in minds and in continuation of our research on using water as a reaction medium [3], in this 

research, we report the synthetic applicability of porous acidic catalyst functioned with an 

imidazole ionic liquid ([SBA-Im]HSO4) as a phase transfer catalyst for the facile preparation 

of benzyl thiocyanates and azides in water by nucleophilic substitution reaction (Figure 1). 

 
Figure 1. Application of [SBA-Im]HSO4 as a phase transfer catalyst for the facile preparation of benzyl 

thiocyanates and azides in water 

 

References 

[1] J. Davarpanah, P. Rezaee, S, Elahi, Res. Chem. Intermed. DOI 10.1007/s11164-015-1997-2. 

[2] A. R. Kiasat, S. Nazari, Catal.Commun.18 (2012) 102. 

[3] J. Davarpanah, A. R. Kiasat, S. Noorizadeh, M. Ghahremani, J. Mol. Catal. A 376 (2013) 78. 

mailto:jamaldavarpanah@gmail.com


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
301 

 

Synthesis of new derivatives of symmetric bisarylidene of cyclic ketones 

based on triazole ring 
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Aldol condensation is an important reaction for the C-C bond formation in most of 

carbonyl compounds. Among this kind of reactions, Claisen-Schmidt condensation of aryl 

halides with cycloalkanones is a major procedure for the synthesis of α,α'-

bis(arylmethylidene) cycloalkanones [1]. Bisarylidenes of cyclic ketones have diverse 

synthetic applications in preparation of different compounds such as precursors of 

pharmaceuticals, pesticides, anti-fungal, anti-bacterial and anti-inflammatory agents, as well 

as polymeric units (synthons) of liquid crystals [2].  

On the other hand, click chemistry is an efficient and selective method for the synthesis of 

triazoles through a 1,3-dipolar cycloaddition of azide and alkyne. Triazol derivatives have 

several biological and pharmaceutical properties, such as anti-cancer and anti-HIV effects[3].  

Due to the importance of bisarylidenes and triazoles, in this project has been attempted to 

synthesize new derivatives of symmetric bisarylidenes of cyclic ketones based on triazol ring. 

For this purpose, at first triazol-based aldehydes (1) were prepared via click reaction between 

propargyloxybenzaldehydes and benzyl azides. Then, aldol condensation of these compounds 

with different cylic ketones (2) led to the synthesis of corresponding triazol-based 

bisarylidenes (3). 

 

 

Figure 1.Scheme of the reaction 
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Synthesis of amino silane derivatives by the reaction of imines in the 

presence of  lithium 
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Silylmethylamines are defined as compounds in which one silicon and one nitrogen atom 

are directly linked to a sp
3
-carbon atom [1]. Many silylamine derivatives prepared by the 

reaction of imines and silylation reagents such as trimethylchlorosilane [2]. This compounds 

have many bilogical activity specialy antioxidant, anticancer, antibacterial and anti-tumor 

activity [1]. Silylamine reversible ionic liquids were designed to achieve specific physical 

properties in order to address effective CO2 capture. The current-and the only implemented-

technology that enables the capture of CO2 is the use of aqueous amine solutions. In 

particular, 30% monoethanolamin (MEA) in water is most often used because MEA exhibits 

high CO2 capacity and high reactivity (chemisorption). Silylamines (molecular liquids) 

reversibly react with CO2 to form ammonium carbamates (reversible ionic liquids). Two 

moles of molecular liquid react with one mole of CO2 ]3[, this properties prompted us to 

synthesize the new derivatives of them. In this work a new α-silylamine derivative was 

prepared by the reaction of imine 1 with the trimethylsilylchloride in the present of lithium in 

THF (Scheme 1). The product was extracted from reaction mixture by distillation. The 

structure of this compound was charactrized from FT-IR and 
1
HNMR sppctra. 

 
 

 
 

Figure 1: Synthesis of α-silylamine 

 

References 

[1] Xiao-Jun Han, Yao, and chong-Dao Lu. Efficient synthesis of α tertiary- α Silylamines from aryl 

sulfonylimidates 11 (2012) 2906-2909. 

[2] Houben-Weyl. Science of synthesis, Methods of molecular transformation compounds with two 

carbon-Heteroatom bonds, ebook (2007) 455.     

]3[ Amy L. Rohan, Jackson R. Switzer. The Synthesis and the Chemical and Physical Properties of 

Non-Aqueous Silylamine Solvents for Carbon Dioxide Capture (2012). 

 

  

mailto:Elahe.entezari70@gmail.com


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
303 

 

Synthesis of iodobenzamide derivatives as potential dopamine receptor 

ligands 
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IBZM is used frequently for the in vivo imaging of D2 receptors in the brain of human and 

nonhuman primates [1]. The dopamine D2 receptor is implicated in the pathogenesis of 

Parkinson‘s disease and in psychiatric disorders including schizophrenia and mania. 

Measurements of occupancy of this receptor in vivo help to better understand the 

pathophysiology and pharmacology or such disorders as well as to monitor illness progression 

and effects of treatment [2]. We first synthesized 2,6-dimethoxybenzoyl chloride using SOCl2 

and respective benzoic acid then added((S)-1-ethylpyrrolidin-2-yl)methanamine to prepare of 

compound 1[3], that could be converted tocompound 2 with boron tribromide. Finally, both 

compoundsiodinated with NaI, Tl(OTf)3 intrifluoroacetic acid (TFA) as solvent. All analytical 

data including IR, 
1
H NMR and mass spectroscopy of products were in agreement with the 

proposed structures. 

 
Figure 1.Scheme of the reaction 

 

In conclusion, we synthesized IBZM derivatives with high yield and chemical purity which 

are highly selective ligands todopamine receptors. Pharmaceutically it is a dopamine 

antagonist and it can be used by nuclear medicine physicians as a radioactive 

tracer for SPECT where the radioactive isotope is iodine-123 or iodine-125. The main  

purpose of a brain study with IBZM is the differentiation of Parkinson's disease from 

other neurodegenerative diseases such asLewy Body dementia and multiple system atrophy. 
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Application of biological-based nano catalysts in the preparation of 

arylbispyranylmethanes 
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mzolfigol@yahoo.com 

The catalytic active species with small metal-free organic molecules entitled 

―organocatalysts‖ found their key roles as promoter and established highly dynamic area in 

the academic and also industrial sectors in the past few years and the organocatalysis has 

grown dramatically [1]. A striking advantage of organocatalysts is their high surface to 

volume ratio which can intensifythe possibility of the interaction between reactants and 

catalyst and lead to multiplying the catalytic performance of the applied organocatalysts [2,3]. 

Herein, the utilization of 2-carbamoylhydrazine-1-sulfonic acid and carbamoylsulfamic 

acid were described as biological-based nanoorganocatalystswith urea moiety for the 

synthesis of arylbispyranylmethane derivatives under mild and eco-friendly conditions. A 

good range of aromatic aldehydes were treated with 4-hydroxy-6-methyl-2-pyrone to give 

arylbispyranylmethane derivatives through a tandem Knoevenagel condensation and Michael 

addition procedure in relatively short reaction times with high yields. The presented protocols 

have merits like the eco-friendly nature, high efficiency, simple operational procedures and 

benign reaction conditions(Figure 1). 

 

 

Figure  1: Synthesis of arylbispyranylmethane derivatives in the presence of biological-based nano catalysts 
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Solid acid catalytic systems have been employed for various chemical processes because 

of their eco-friendly nature of them and play a key role in preventing pollution in our 

environment and in past few years, a wide range of solid acids and their supported forms have 

been developed and extensively reviewed for various chemical catalytic processes [1].  2
‘
-

Aminobenzothiazolomethyl naphthol derivatives are renowned as they show wide variety of 

biological and pharmaceutical applications in medical chemistry [2, 3]. In this study, we have 

introduced an efficient procedure for the synthesis of these interesting heterocyclic scaffold in 

in the presence of{Fe3O4@SiO2@(CH2)3-Urea-SO3H/HCl} as a urea-based ionic liquid 

stabilized on silica-coated Fe3O4 magnetic nanoparticles catalyst under solvent free and 

benign reaction conditions as depicted in Figure  1. 

 

 

Figure  1: Catalytic application of {Fe3O4@SiO2@(CH2)3-Urea-SO3H/HCl} at the synthesis of 2
‘
-

aminobenzothiazolomethyl naphthol derivatives 
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The formation of amides has attracted considerable interest due to their importance in 

organic and bioorganic chemistry, their value as intermediates in organic synthesis and a wide 

range of applications in the chemical industry. The amide bond is an important structural 

component of peptides, polymers and many natural products and pharmaceuticals.Numerous 

amides are biologically active and show antifungal, antihistamine, anthelmintic, and 

antibacterial properties.[1] Amides show biological activity in a variety of ways when they 

are conjugated to aliphatic, aromatic rings, and heterocyclic rings [2]. In First, we began this 

study by preparing L-phenylalaninol in one step from the reduction of corresponding amino 

acid namely L-phenylalanine1under standard conditions using NaBH4-I2 in dry THF [3].The 

conversions of phenylalaninolinto the corresponding N-alkyl, allyl or propargyl amino alcohol 

derivatives were carried out through its reaction with N-tert-butyloxycarbonyl-2-bromo-l-

aminoethane and Intermediate 2was synthesized by Boc-deprotection with HCl gas in ethyl 

ether. Finally compound 2 coupled with 2,6- dimethoxy benzoyl chloride for synthesis of  

new phenylalaninol-based benzamides. All characterization data including IR,
1
H and 

13
C 

NMR of products were in agreement with the proposed structures. 
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Figure 1.Scheme of the reaction 

 

Given the similarities between these compounds and known selective dopamine receptor 

ligands include benzamide functional group and at least one stereocenter, we hope new 

synthesized compounds can be used as dopamine receptor ligands. 
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Nowadays, the knowledge-based designing, synthesis and applications of nano magnetic 

particles (NMPs) are of great demand, and a wide variety of nanostructured magnetic 

catalysts have been used because of their recycle and reusability, high activity and selectivity 

in chemical processes. Application of recycle and reusable catalysts or catalytic systems in the 

chemical processes is in close agreement with the green chemistry disciplines because of their 

using will be decreased the activation energy, waste of reactions, and energy consumption. 

The development of nano magnetic catalysts and their roles in the pollutionprevention in our 

environment at the past, present and future have been extensively reviewed [1-3]. 

{Fe3O4@SiO2@(CH2)3-thiourea dioxide-SO3H/HCl} a newly reported nano magnetic core-

shell supported solid acid catalyst was successfully employed at the preparation of 4,4'-

(arylmethylene)bis(1H-pyrazol-5-ol) and pyrano[3,2-c] pyrazole derivatives. The presented 

methods are very efficient and high-yielding. Also, the catalyst exhibited powerful potent of 

reusability in both cases of the reactions (Figure1). 

 

 

 

Figure 1 : Synthesis of of 4,4'-(arylmethylene)bis(1H-pyrazol-5-ol) and pyrano[3,2-c] pyrazole derivatives 
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Magnetic nano particles with acidic tags have advantaged due to the merits including many 

active acidic sites, high thermal stability with good selectivity, easy recyclability and 

reusability potential, high TON and TOF and also the eco-friendly nature of them. Therefore, 

due to the mentioned merits, great deal of chemist‘s attention has focused on the synthesis and 

applications of these versatile catalytic systems [1-2]. In this present, we would like to explore 

the application of imidazole-based ionic liquid-stabilized on silica coated Fe3O4 magnetic 

nano particles namely [nano-Fe3O4@SiO2@(CH2)3-Imidazole-SO3H]Cl as a heterogeneous 

core-shell catalystfor the preparation of arylbispyranylmethane derivatives under mild and 

eco-friendly conditions. The target molecules obtained with good to high yields in relatively 

short reaction times (Figure1). 

 
Figure 1: Synthesis of arylbispyranylmethane derivatives under mild and eco-friendly conditions 
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Among the pyridine ring system,2,4,6-triarylpyridine derivatives have emerged as potent 

biologically active heterocyclic compounds due to theirunique applications as therapeutic 

agents in the field of medicinal chemistry [1,2]. Some of the medical applications of 2,4,6-

triarylpyridines are anesthetic, vasodilator, anti-covulsant, antimalarial, antiepileptic and 

agrochemicals for example pesticidial, fungicidal and herbicidal [3]. Herein, we have 

developed a green, efficient and powerful protocol for the synthesis of 2,4,6-triarylpyridine 

derivatives by the reaction of arylaldehydes, acetophenonederivatives and ammonium acetate 

as nitrogen source. The reaction was performed in the presence of 

Fe3O4@TiO2@O2PO2(CH2)NHSO3Has a nanomagnetic core-shell catalyst under mild and 

solvent free conditions (Figure 1). It is worthy to mention that the final step of the 

mechanistic pathway for the synthesis of target molecules has proceededvia an anomeric 

based oxidation mechanism. 

 

 
Figure1 : Synthesis of 2,4,6-triarylpyridine derivatives viaan anomeric based oxidation mechanism 
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Multi-component reactions (MCRs) are considered to be important concepts of organic 

chemistry[1]. Heterocyclic compounds containing phthalazine moiety are important in 

medicinal field due to their pharmacological and biological activities. Pyrazolo[1,2]. 

Phthalazine-dione derivatives were reported as anti-inflammatory, analgesic, antihypoxic, and 

antipyretic agents [2]. Fe3O4 magnetite nanoparticles are well known as the most promising 

nanomaterials for biomedical and catalyst purposes. Easy separation, high thermal stability, 

high surface area and low toxicity for biological systems make these nanoparticles as an 

excellent catalyst in organic synthesis even in large scales [3]. Herein, we have reported an 

eco-friendly multicomponent reaction for the synthesis of Pyrazolo[1,2] phthalazine-dione 

derivatives using a recyclable Fe3O4/Caffeine hydrogen sulfate as a catalyst. The reaction 

proceeds by mixing the pthalhydrazide, malononitrile, aldehydes and the catalyst in 80 
o
C 

under solvent-free condition to afford the desired products in excellent yield.  
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Figure 1. Scheme of the reaction 
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Topological indices are real numbers that are presented as graph parameters (e.g., the degree 

of vertices, distances, etc.) during studies conducted on the molecular graphs in chemistry and 

can describe some physical and chemical properties of molecules [1].In this article, the ISI 

index was calculated in the family Circumacenes and a suitable model was provided to predict 

the Gap Energy property through ISI index while considering some elements of this family 

[2]. Therefore, we first provided the ISI index for the family of Circumacenes (Figure 1) 

given by: 

  

61 53
( )

15

n
ISI G




                                                     (1) 

Where n is number of rings. Gap Energy of the Circumacenes family (C8nH2n+6), were 

calculated using Gaussian 09 software and the experimental data of references were compared 

with those mentioned in valid papers [3]. Figure 2 shows the changes in Gap Energy of 

Circumacenes family according to the ISI index. Therefore, Gap Energy (Egap) of molecules 

C8nH2n+6 could be well predicted by the following relations: 

20.0004( ) 0.0954( ) 6.0339gapE ISI ISI                              (2) 

    

Figure1. Simple molecular graph of Circumacenes.           Figure2. Egap of Circumacenes according to ISI index. 
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Hydrogen-transfer reactions are advantageous with respect to other reduction methods 

because of several reasons:(a) the hydrogen donor is easy to handle (no gas containmentor 

pressure vessels are necessary), cheap and environmentallyfriendly (e.g., isopropanol), (b) 

possible hazards are minimised,(c) the mild reaction conditions applied can afford enhanced 

selectivity, (d) catalytic asymmetric transfer hydrogenation can be applied in the presence of 

chiral ligands [1]. Recently, Alonso et al. have reported the hydrogen-transfer reduction of 

carbonyl compounds and olefins by nickel nanoparticles(NiNPs) as a catalyst [2]. They have 

also demonstrated that NiNPs catalyze the Wittig-type olefination of alcohols [3]. Herein, we 

wish to present a methodology for the reductive cleavage of C=N double bond in some imine 

molecules based on the catalytic transfer hydrogenation by NiNPs and 2-propanol as hydrogen 

donor. 
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Variety of substituted 2-aminothiophenes has been developed by Gewald and co-workers[1]. 

Application of 2-cyanoacetamide in Gewald reaction leads to formation of 2-aminothiophene-3-

carboxamides (Gewald‘s amide) which are 1,5-dinucleophiles applied for synthesis of diverse 

thieno[2,3-d]pyrimidine derivatives. Previously, pharmacological studies of the thienopyrimidine 

derivatives extensively showed variety of activities such as antibacterial, antimicrobial, anxiolytic, and 

psychotropic[2]. The synthesis of the target compounds 2-amino-thiophene-3-carboxamides were 

prepared from cyclic ketones and sulfur with either ethyl cyanoacetate or cyanoacetamide, in the 

presence of morpholine via the Gewald thiophene synthesis. Treatment 2-aminothiophene-3-

carboxamides with aromatic aldehydes and molecular iodine gave products 4[3].  
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Figure 1.Scheme of the reaction 
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Alcohol and phenol moieties represent one of the most ubiquitous functional groups in 

nature. The formation of siliyl ether from a hydroxyl function can be utilized either to provide 

a volatile derivative for GC and GC-MS, or as a means of protection in synthesis. The 

popularity and extensive use of silyl ethers as protecting groups for alcohols come from their 

ease of formation, resistance to oxidation, good stability toward most non-acidic reagents, and 

easy deprotection to provide free alcohols [1,2]. Recently, deep eutectic solvents (DESs) have 

been emerged as new alternative renewable reaction media or catalyst for the development of 

environmentally benign organic transformations [3,4]. The properties of DESs are similar to 

that of conventional ionic liquids in terms of low vapour pressure and flammability. They 

often show low volatility, water-compatibility, non-toxicity, biocompatibility, bio-

degradability and recyclability [5]. 

In conclusion we have described a simple and efficient method for the synthesis of 

silylethers using deep eutectic solvent as a dual catalyst and environmentally benign reaction 

medium. 

 

 

ROH + R
′
3SiCl    ROSiR

′
3 

 

R= alkyl and aryl 

 R
′
= Me, Et, t-BuMe2 

 

Figure 1.Scheme of the reaction 
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After revealation and declaration of the anomeric effect (The Edward-Lemieux effect) by 

J.T. Edward in 1955 for the first time, much consideration was focused on the topic of 

anomeric effect for a generation of chemists and a great deal of research has been done in this 

area [1]. An experimental and computational studies in the synthesis of 2-amino-4,6-

diphenylnicotinonitrile using HBF4 as oxidizing promoter catalyst under mild and solvent free 

conditions were occurred. The suggested anomeric based oxidation mechanism was supported 

by experimental and theoretical evidences. The theoretical study shows that R- and S- isomers 

of intermediate have suitable structures for the aromatization through an anomeric based 

oxidation (ABO) in the final step of the mechanistic pathway (Figure 1). 

 

 

 
 

Figure 1: Synthesis of 2-amino-4,6-diphenylnicotinonitrile using HBF4 as oxidizing promoter catalyst 

References 

[1] E. Juaristi, G. Cuevas, Tetrahedron.48 (1992) 5019. 

 

 

 

 

  

https://www.researchgate.net/institution/Razi_University
mailto:zolfi@basu.ac.ir


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
316 

 

Solvent-free reaction  as green chemistry for the synthesis of substituted 

tetrahydrocarbazoles by oxalic acid catalyst.  

Zahra Bahmani
 
,Rashid Badri

* 

Department of chemistry, faculty  of Science,Ahvaz Branch,Islamic Azad University 
ZahraBahmani1986@Gmail.Com

 

Thrust in the preparation of new heterocyclic molecules is increasing due to their proven 

significant biological activities
1
. The paramount importance of heterocycles such as indoles 

and their derivatives in natural product chemistry and pharmacology constantly drives the 

search for the new procedures for their construction and also for the preparation of variety of 

their derivatives to exploit their useful biological activities. Substituted tetrahydrocarbazoles 

belongs to the class of indole alkaloids that have been reported to possess an array of 

biological properties
2
.In general the carbazoles synthesis is carried out by multistep Fisher 

reaction
3
 which requires the usage of organic solvents with very meager product yields. 

Hence a simple and efficient method for the synthesis of these pharmaceutically important 

class of compounds is highly desirable precluding the usage of organic solvents. Initially 

Substituted phenyl Hydrazine‘s were used to optimize the reaction conditions such as 

different acids, solvents, and reaction temperature. Among, several Acids were tested, finally 

we found that oxalic acid catalyst and solvent-free conditions given excellent yields. Various 

substituted phenyl hydrazine  have been reacted with cyclohexanone in the presence of oxalic 

acid catalyst at    C to obtain the final product in high yields,mild reaction condition and 

green synthesis in solvent-free condition.(Scheme1)                                                                                                                              

NHNH2

O

N
H

 solven-free,60oc

oxalic acid catalyst

 
Figure1.synthesis substituted tetrahydrocarbazoles using oxalic acid catalyst. 
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The synthesis of substituted and condensed indoles has attracted considerable attention due 

to their importance as building blocks for many therapeutically useful materials and the wide 

ranging biological activity of both synthetic and naturally occurring derivatives
1
. 

Tetrahydrocarbazoles condensed with indole, furan, pyrimidine, pyrazoline, and 

thiophene,moieties have been known to processes wide spectrum biological activities.There 

has been many methods of synthesis which includes cyclization of diphenylhydrazone of 

cyclohexane-1,2-dione or 2-phenylhydrazono cyclohexanone via Fischer indole synthesis
2
. 

However the Bischler synthesis served as one of the simplest and attractive method to obtain 

tetra hydrocarbazoles and carbazoles by the condensation of α-halocyclohexanones with 

aromatic amines
3
. Improved method for the synthesis of tetrahydrocarbazoles by the Bischler 

reaction was also reported. Hence in this work, we report the application of sulfanilic acid as a  

catalyst for efficient One-Pot  Fischer phenyl hydrazine whith cyclohexanone synthesis of 

tetrahydrocarbazoles and  by using methanol solvent in summary, involving rapid mild and 

high yielding product with good purity and excellent yields and also for the simple synthesis 

of new hetrocycles via modifications of existing methodologies and their biological 

activities.(Figure1) 

NHNH2

O

N
H

methanol solvent,90oc

sulfanilic acid catalyst

 
Figure1.synthesis substituted tetrahydrocarbazoles using sulfanilic acid catalyst. 
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Calixarenes as macrocyclic oligomers with 4-20 phenol units represent two defined rims 

and a hydrophobic core. Since they show extensive host properties for small guest molecules, 

calixarenes are of high interest in supramolecularscience[1-2]. Due to the many unique 

properties, calixarenes are interesting candidates for the preparation of supramolecular 

polymers and nanostructures.In this work, new type of hyperbranched polymers and 

copolymers with calixarene core (HPCs) have been synthesized and characterized by different 

methods. Depend on the time and also composition of polymer, conjugated to calixareneself-

assembly of HPCs in aqueous solutions lead to nano- and microtubes (Figure 1). Those 

supramolecular tubes are able to encapsulate anticancer drugs such as curcumin and therefore 

show a potential application for future cancer therapy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Self-assembly ofCalix-PG-PCA copolymer to produce vesicles and microtubes. 
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Heterocycles containing 2-aminobenzimidazole moiety exhibit a large variety of biological 

activities including inhibitors of HIV-1 reverse transcriptase, antitumor, anticancer, 

antihepatitis C virus (HCV), antiviral, antibacterial and antifungal activities [1].  

Multicomponent reactions (MCRs) are known as one pot reaction in which three or more 

easily accessible compounds are combined in a single reaction vessel. MCRs also increase the 

efficiency by combining several operational steps without isolation of intermediates or 

changing the reaction conditions. Speed and short reaction time, diversity, efficiency and 

environmental amiability, easy work up, good to excellent yields are some of the major 

advantages of these reactions [2-3].  The conventional methods for the synthesis of Schiff‘s 

bases require long reaction times and use of organic solvents [4]. We report an eco-friendly 

One-Pot  multicomponent reaction permitting the ‗‗green synthesis‘‘ of 2-(1H-Benzo-

[d]imidazole-2-ylamino)(aryl)methylthio acetic acid analogs by stirring 2-

aminobenzimidazole and thioglycolic acid with various aromatic aldehydes in solid state at 

80˚C and in the presence of La(NO3)3.6H2O as an efficient homogeneous catalyst. This 

method is experimentally simple, clean, high yielding, green, and with reduced reaction times. 

The reaction followed by adding water and filtering the solid product at room temperature and 

drying them in vacuum condition.  

N

H
N

NH2 + R

CHO

+ HSCH2COOH

La(NO3)3.6H2O

5 mol %

S.Phase, 80°C
N

H
N H

N

SCH2COOH

R

R : H, 4-NO2, 3-NO2, 2-OH, 2-0H-5-Br, 4-Cl, 4-Br, 2-OMe, 4-OMe, 3,4-di OMe 

Figure 1.Scheme of the reaction 

 

All of the compounds were characterized by FT-IR and 
1
H-NMR, 

13
C-NMR and GC- Mass 

spectroscopy method. 
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Xanthene and its derivatives are known as an important class of heterocyclic compounds, 

and widely used as lecodyes, pH-sensitive fluorescent materials for visualization of 

biomoleculesand are utilized in laser technologiesdue to their photochemical and 

photophysical properties.They possess diverse biological and therapeutic propertiessuch as 

anti-inflammatory, anti-viraland anti-bacterial activities. These compounds are being utilized 

antagonists for paralyzing action of zoxazolamineandphotodynamic therapy
1,2

. Xanthendiones 

are important builing blocks in a number of natural products and have been used as versatile 

synthons because of the inherent reactivity of the inbuilt pyranring. For the synthesis of 

xanthendionederivatives, zirconium tetrachloridewas added to dimedone and different 

aromatic aldehydes in at 60 °C under solvent freecondition (Figure1). 
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All of the tautomer structures of antihypertensive drug, Guanabenz, have been investigated 

using computational and molecular modeling methods. The conformational preferences of 

these tautomers also have been evaluated in order to see theise dominant form in both vacuo 

and aqueous solution. Furthermore, electronic analysis of this tautomers have been calculated 

to acquire significant insights into the nucleophilicity and electrophilicity, which plays an 

important role in drug-receptor interactions. The Beck-3-Lee-Yang-Parr (B3LYP) functional 

has been used with 6-31+G(d) basis set to acquire an initial orientation (approximated 

structure) of the drug. Subsequently, for the sake of accuracy the structures obtained have 

been re-optimized with the high-level 6-311+G(2d,p) basis set. The acquired results 

demonstrated that the first tautomer (depicted in figure 1) has the lowest energy, so it is the 

most stable form of this drug. Since the drug-receptor interactions relate with the structures 

and conformers of the drugs, so finding the right conformer and understanding its electronic 

analysis is crucial. In this study, the structures of Guanabenz, antihypertensive drug, has been 

sought to find its dominant structure.     

 

 

 
                      1                                    2                                     3 
                                          Figure 1. Guanabenz tautomers  
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Xanthenediones are an important class of organic compounds that have been used as dyes, 

fluorescent material for visualization of biomolecules and in laser technologies due to their 

useful spectroscopic properties 
1
.
 
In the recent past, there is a renewed interest in the synthesis 

of this class of compounds as number of its applications increased, both in the field of 

medicinal chemistry and material science 
2
. 

We have demonstrated the method to study an efficiency of silver chloride catalyst to 

synthesize xanthenedione derivatives from the reaction of dimedone and different aromatic 

aldehydes at 80 °C in solvent free conditions (Figure 1).  
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Multi-component reactions (MCRs) achieve significant role in combinatorial chemistry 

due to the ability to prepare target compounds with more efficiency and atomic economy by 

the reaction of three or more compounds together in a single step [1]. In the recent years, 

ionic liquids (ILs) have become powerful alternatives to the conventional molecular organic 

solvents due to their particular properties such as the ability to dissolve many organic and 

inorganic substances [2]. Among them, basic ILs have attracted unparalleled attention 

because, compared to the combination of an inorganic base and an IL, they have represented 

more advantages such as high catalytic efficiency and simple catalyst recycling for some 

base-catalyzed processes [3]. Pyrano[2,3- d]pyrimidines have received considerable attention 

owing to their wide range of diverse pharmacological activity. They are nicotinic acid 

receptor (NAR) agonists and show antitumor, hepatoprotective, antibronchitic, and anti-AIDS 

activity, among others [4]. Here in, we have reported that the synthesis of pyrano[2,3- 

d]pyrimidines derivatives in the presence of silicapropyl-caffeine chloride ([SP-Caff]Cl) as a 

recyclable solid basic catalyst from the reaction of an aldehyde, malononitrile, and N, N′-

dimethyl barbituric acid in water at 60 ºC. 

 
Figure 1.Scheme of the reaction 
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a Highly Water-Dispersible Catalyst for Aqueous Phase Suzuki Reaction 
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Palladium-catalyzed Suzuki cross-coupling reaction is one of the most important and versatile 

transformations in biaryl synthesis from both academic and industrial viewpoints [1]. Despite 

the considerable success achieved in the field of magnetically separable nanocatalysts [2], the 

application of these systems in water as a green solvent has still remained a great challenge in 

the Suzuki reaction in which water-soluble boronic acids fall off to the homocoupling reaction 

or hydrolytic deboronation as side reactions. Therefore, it seems that there is still much room 

to make novel magnetically recyclable catalysts displaying improved catalytic performance in 

pure water. Here, a novel ionic liquid functionalized magnetic nanoparticle was prepared by 

anchoring an imidazolium ionic liquid bearing triethylene glycol moieties on the surface of 

silica-coated iron oxide nanoparticles. The material proved to be an effective host for the 

immobilization of a Pd catalyst through a subsequent simple ion-exchange process giving a 

highly water dispersible, active and yet magnetically recoverable Pd catalyst in the Suzuki 

coupling reaction of challenging substrates such as heteroaryl halides and ortho-substituted 

aryl halides as well as aryl chlorides in water. Since the catalyst exhibited extremely low 

solubility in organic solvent, the recovered aqueous phase containing the catalyst can be 

simply and efficiently used in ten consecutive runs without significant decrease in activity and 

at the end of the process can be easily separated from the aqueous phase by applying an 

external magnetic field. This novel double-separation strategy with negligible leaching makes 

the material an eco-friendly and economical catalyst to perform this transformation. 

 

Figure 1.Scheme of the reaction 
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The use of Cu-Y Zeolite as efficient catalyst for the synthesis of Schiff bases 

containing benzimidazole moiety and facile conversion to some novel 

related oxaziridines 
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      Oxaziridine is interest because of an inherently weak N–O bond due to the strained 

ring that makes the molecule unusually highly reactive. These heterocycles have been shown 

to be promising reagents with potent anti-tumour, anti-malarial, and antifungal activities, and 

as effective analogues for penicillin. They are also widely used as reagents and intermediates 

in the preparation of biologically active molecules[1,2].Thecompoundscontaining a 

benzimidazole moiety attached to a heterocyclic system are important chemical classes as a 

result of their significant biological activities against several viruses such as 

HIV,herpes(HSV-1), influenza, and Epstein-Barr. Moreover, benzimidazole derivatives have 

been studied as anticancer and antiproliferativechemicals[3,4].Schiff bases derived from 

aromatic amines and aromatic aldehydes are also a very important class oforganic compounds 

because of their applications in many fields including biological,inorganic, andanalytical 

chemistry. Several synthetic methods have beenreported for thesynthesis of Schiff bases. 

However, most of them have limitations including longreactiontimes, need for a special 

catalyst, low yields, and extensive recrystallization.Cu-Y Zeoliteis easily prepared, stable for 

months, conveniently recovered by filtration and recyclable. It can be used in safe solvents 

and even without solvent, and thus fully comply with the Green Chemistry. In view of this 

report and also due to our attention in the synthesis of Schiff bases, we studied a simple and 

efficient synthetic method for the preparation of Schiff bases containing benzimidazolemoiety 

in the presence of Cu-Y zeolite as heterogeneous catalyst.In continuation,a novel series of 2-

(1H-benzo[d]imidazol-2-yl)-3-aryl-1,2-oxaziridines were synthesized from the related Schiff 

basesby a simple method at room temperature and with good to excellent yields (Figure 1).  

Figure1.Synthetic pathway of oxaziridines 
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Aromatic diazonium salts have drawn increased attention as important intermediates in 

many organic reactions, especially for carbon-carbon bond formation via cross-coupling 

reactions[1,2]. Azo dyes are very important synthetic dyes which are used extensively in 

industry, So the topics of diazonium salts are interested to researchers. Since the coupling 

reactions are often carried out in strong acid conditions which are adverse to protection the 

environment. [3] Herein, we wish to report  the diazo coupling reactions in ionic liquids wich 

don‘t have the disadvantages of using strong acid,[4] recently using of ionic liquids as 

solvents has been developed. Triethyl ammonium acetate is known as an ionic liquid wich has 

biological applications, so has been chosen as the reaction substrate to elimination the 

disadvantages of the old methods.[5,6] 

 

 
Figure 1.Scheme of the reaction 
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Synthesis of the new heterocyclic compounds based on xanthene 
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Xanthenes and benzoxanthenes are important classes of compounds that find use as dyes, 

fluorescent materials for visualization of biomolecules and in laser technologies due to their 

useful spectroscopic properties 
(1)

. Upon oxidation these compounds can be converted to 

corresponding xanthylium salts which are also useful as dyes and fluorescent materials 
(2)

. 

Xanthene based compounds have also been investigated for agricultural bactericide activity, 

photodynamic therapy, anti-inflammatory effects, antiviral activity and for antagonism of the 

paralyzing action of zoxazolamine 
(3)

. In our research, we introduce a novel catalytic route for 

preparation of new bis-xanthene derivatives (9,9'-((hexane-1,6-diylbis(oxy))bis(1,4-

phenylene))bis(3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione)) by 

using from One-Pot  five-compounds reaction between bis-aldehydes and dimedone under 

solvent-free conditions at 100 
o
C.  
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Fluoroalcohol-water two-phase systems: A new green solvent for organic 

synthesis  
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A solvent is the common medium for running organic reactions due to, easy control over 

mass and heat transference, stabilization of transition states, and fast modification of 

reactivity (rate,selectivity, etc.). To avoid the drawbacks of conventional organic solvents, 

new media have been investigated, all of them having a certain number of advantages, as well 

as disadvantages [1]. Green solvents can be considered the ideal solvents, because they are 

verynontoxic, non flammable, biorenewable, and safe for humans and the environment. 

Various solvents have been proposed as a green solvents such as a water, fluoro 

alcohol,supercritical fluids, biomass-derived solvents, ionic liquids, and deep eutectic solvent 

[2]. In this work,fluoroalcohol-water system (two-phase) as a new green solvent has been 

described. The addition of organic reactants to aqueous solutions of fluoroalcohol (FA) leads 

to the formation of a two-phase system with one phase enriched in FAand the organic reactant 

and another largely aqueous phase. These systems were used as a reaction medium for 

isocyanide-based multicomponent reactions. Excellent yields were achieved in the presence of 

large amounts of water (10–20 % FA v/v). Surprisingly, the reactions performed in the two-

phase systems outperformed those in pure (100%) FA or water. The presence of the aqueous 

phase offers advantages over single-phase reaction media in terms of driving the reaction and 

product recovery.  

 

Figure 1.Green solvents 
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Development of efficient methods to complete recovery of supported catalysts is one of the 

important goals of "Green Catalysis". In this context, magnetic nanoparticles (MNPs) have 

gained a great deal of attention because of their easy separation from the reaction mixture [1]. 

Despite the substantial success achieved in the field of magnetically separable nanocatalysts, 

the application of these systems in pure water as reaction solvent remained a major challenge. 

Although MNPs display good dispersion in many solvents, in the case of using pure water as 

the reaction medium, the organic substrates often cannot favorably react at the catalytically 

active sites. Therefore, it seems that there is still much room to make novel magnetically 

recyclable catalysts displaying improved catalytic performance in pure water. 

In this study, a novel imidazolium ionic liquid bearing triethylene glycol moiety was 

prepared and immobilized on the surface of silica-coated iron oxide nanoparticles. After 

introduction of Pd species through a subsequent ion-exchange process the material was found 

as a highly water dispersible, active and yet magnetically recoverable catalyst in some 

important organic transformations such as aerobic oxidation of alcohols, Ullmann 

homocoupling of chlorobenzene, transfer hydrogenation and direct reductive N-formylation of 

nitroarenes in water. Owing to the presence of hydrophilic ionic liquid on the surface, the 

catalyst showed highly stable dispersion in water and an extremely low affinity to the organic 

phase; thus providing the possibility of recovering the catalyst from the reaction mixture by 

using a simple and efficient double separation strategy (successive extraction/final magnetic 

separation) This novel double-separation strategy with negligible leaching makes the material 

an eco-friendly and economical catalyst to perform the organic transformation in pure water 

as a green solvent. 

 
Figure 1.scheme of the reaction 
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Biosynthesis of Silver Nanoparticles by Umbilicaria Americana 
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The synthesis of nanoparticles from biological processes is evolving a new era of research 

interests in nanotechnology (1-2). In this project, we aimed to develop a rapid ecofriendly 

method for the synthesis of silver nanoparticles using aqueous extract of Umbilicaria 

Americana. The synthesized nanoparticles were characterized using UV-Vis spectroscopy, 

FT-IR, x-ray diffraction (XRD), scanning electron microscopy (SEM). UV-vis spectroscopy 

derived spectrum demonstrated a peak of 420 nm which corresponds to the absorbance of 

silver nanoparticles. The results revealed that the aqueous extract of U. Americana is a clean, 

nontoxic and ecologically sound manner and very good bioreductant for the synthesis of 

silver nanoparticles. 
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  The synthesis of xanthenes, especially benzoxanthenes has attracted interest due to 

their biological and pharmaceutical properties such as antiviral, antibacterial, and 

antiflammatory. Various methods are available for the construction of xanthenes and 

benzoxanthenes.A novel and efficient procedure for the synthesis of 14-aryl-14H-dibenzo[a,j] 

xanthenes1 through One-Pot  condensation of β-naphtol with benzaldehyde derivatives in 

aqueous media catalyzed by nanoparticles of hydrogen sulfate ionic liquid immobilized on 

nanosilica is described. An important advantage of this catalyst is the ease of separating it 

from the reaction mixture, as well as the fact that it could be recycled a number of times; mild 

conditions, excellent yield and short reaction time are other advantages of this catalyst as 

efficient and novel method.All reactions were monitored by TLC, and spectroscopic 

techniques such as 1HNMR and FT-IR, have been used to identify the products. 

 

OH

2 +      RCHO
Catalyst

133ºC, aq

O

R

 

Figure1.  Synthesis ofDibenzoxanthenes. 
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A simple and efficient protocol has been developed for the synthesis of 3,4-

dihydropyrimidin-2-ones using Fe3O4-λ-carrageenan Nanoparticles as magnetically 

recyclable, heterogeneous, environmentally benign catalysts under mild reaction conditions.
1
 

The yields of dihydropyrimidin-2 (1H)-ones (DHPMs) obtained via this novel protocol are 

significantly higher than those utilizing the conventional ethanol/HCl method.
2,3

 

 

 

 

Figure 1. The Biginelli Reaction catalyzed by Fe3O4-λ-carrageenan nanoparticles. 
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 The genus Convolvulus comprises about 250 species, 45 are described in the flora of Iran, 

among which 19 are endemic [1]. Various species of this genus are used as food, food 

flavoring, natural medicine and also, decorative flowers. Some of the species showed diuretic, 

tranquillizing, hyploglycemic, antihemorrhagic, antioxidant, antitumor, antibacterial and 

antifungal activities [2].  

The aerial parts of Convolvulus schirazianus, which is endemic to Iran, was collected from 

Bushehr, in May 2015. The methanolic extract of the air-dried aerial parts of C.schirazianus 

was obtained by percolation method. The leaf oil obtained by solvent free microwave 

extraction (SFME) method. Both oils were analyzed by GC and GC/MS.  

17 Components were identified in the extract of C. schirazianus representing (86.3%) of 

the total components detected. The major component of methanolic extract was phenol, 2, 4- 

bis (1.1- dimethyl ethyl) (43.7%) followed by hexadecane (8.2%), tetradecane (6.1%) and 

tridecane (5.2 %).  

Twenty- seven compounds in the leaf oil of C. schirazianus, which represented about 

90.0% of the total oil were identified. The main compounds of the oil were occidentalol 

(17.2%), bicyclogermacrene (12.9%), elemol (10.2%) and germacrene B (10.0%). Other 

notable constituents were germacrene D (6.7%) and β- caryophyllene (6.3%). The oil of the 

plant was characterized by high amounts of sesquiterpenes (79.4%).The monoterpenes 

fraction was relatively small, representing (3.1%) of the total oil.  

In the flower oil of C. althaeides, germacrene D (12.5%), T- cadinol (11.8%) and 

verbenone (6.9%) were the major components [3].  
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The simultaneous in situ growth of carbon nanofibers (CNFs) and nanotubes (CNTs) are 

accomplished in a single step by thermal gradient chemical vapor deposition using ZnFe2O4  

as the catalyst and vaporized acetylene under atmospheric pressure at 750 ºC.The morphology 

of the grown product is analyzed by scanning electron microscopy (SEM). The length of 

CNFs can reach several micrometers and the diameters are about 20 nm.
1,2,3 

 

 

 
 

Figure 2.SEM images of (a) ZnFe2O4, (b) carbon nanotubes and nanofibers grown on ZnFe2O4 NPs 

 

 

 

References 

 

[1] K. P. De Jong, J. W. Geus, Catalysis Reviews 42 (2000) 481. 

[2] E. Hammel, X. Tang, Carbon 42 (2004) 1153. 

[3] M. L. Toebes, M. K. van der Lee, Journal of Physical Chemistry B 108 (2004) 11611.  

mailto:mt.jafari@ch.iut.ac.ir


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
335 

 

Highly Thermo-Sensitive Biodegradable Shape Memory Polymers with 

Drug-Releasing Capabilities 

Marziyeh Jahangiri, Massoumeh Bagheri* 

Chemistry Department, Science Faculty, AzarbaijanShahidMadaniUniversity, Tabriz, Iran 

massoumehbagheri@yahoo.com 

Smart materials can undergo conformational orphase changes in response to environmental 

signals.Shape-memory polymers (SMPs) are an emerging class ofsmart materialswhich have 

the ability to change shape on demand in response toan environmental stimulus.The 

development of these materials isoften motivated by the requirement of specific 

applicationssuch as smart textiles, aerospace industry and medicaldevices
1
.Hydroxypropyl 

cellulose (HPC) is one of the most important nontoxic, biodegradable, and biocompatible 

cellulose derivatives, which was used in producing the smart materials.On the other hand, 

PCL isof particular interest in biomedical applications due to the biocompatibility, 

biodegradability, elasticity, sharp and tunable Tm, and good mechanical properties. Thus, 

PCL-based SMPs have been widely studied and prepared
2
. In this study, we have developed 

novel biodegradable drug loaded SMPs with strongly temperature-sensitive shape recovery 

based on HPC and PCL.Drug loaded PCL filmswith shape memory properties were prepared 

by performing a reaction involving HPC-g-PCL graft copolymers with 

hexamethylenediissicyanate (HDI) as a cross-link agent in the presence of naproxen (as a 

model drug). A series of HPC-g-PCL having different chain lengths of graft PCL were 

prepared by ring opening polymerization of CL with HPCas initiator andSn(Oct)2 as catalyst 

in bulk condition.Subsequently, in order to obtain cross-linked drug loaded films, appropriate 

amount of naproxen (as a model drug) andHDI were added into the solution of purified 

prepolymer at the same time. After casting and drying the films, final products were 

characterized by FTIR, 
1
H NMR DSC and XRD. The swelling ratio and gel content were 

determined to evaluate the cross-linking degree of grafted polymer networks. The shape-

memory properties of the samples were investigated by cyclic thermomechanical tensile 

tests.The results of SMP behavior along with the degradation tests and in-vitro drug release 

studies on the drug loaded films approved that these polymers have great potential to be 

successfully used as biodegradable SMPs with good mechanical properties in controlled drug 

release. 

 
Figure 1. Thermally induced shape-memory behavior of HPC-g-PCL SMP films (a) Permanent shape (b) 

temporary shape fixed at25 °C (c) the recovered shape after 10 s immersion in waterat 42 °C. 
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We wish to report the growth of P‐doped carbon nanotubes (PCNT) using chemical vapor 

deposition (CVD). The nano‐sized Fe/CaCO3 was employed as catalyst, acetylene gas was 

introduced in CVD furnace as carbon resource and the solid triphenylephosphine powder was 

applied as phosphor resource. The structures, sizes and specifications of prepared PCNTs 

were determined and confirmed by field emission scanning electron microscopy. The 

presented method could be employed as an efficient, fast and low cost technique for 

preparation of PCNT. 

 

 
 

Figure 3. FESEM image of PCNT by CVD 
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Eggshell-supported-Cu(I) metphormine complex: An efficient and green 

catalystfor synthesis of 1,2,3-triazolesin water 
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School of Chemistry, Shahrood University of Technology, Shahrood, Iran 

1,2,3-Triazoles are important nitrogen heterocyles which display many interesting 

properties including antibacterial, antiallergic, anti-HIV, GSK-3 inhibiting, and antineoplastic 

activities[1-3]. 

Copper-catalyzed azide-alkyne cycloaddition (CuAAC), also known as the ―click 

reaction,‖ has become one of the most important reactions for the preparation of 1,2,3-

triazoles. This important reaction is widely applied in organic synthesis, biochemistry, 

medicinal chemistry, and material science[4]. 

In this letter we wish to report an efficient, safe, and green One-Pot  synthesis of 1,4-

disubstituted 1,2,3-triazoles from benzyl chloride/alkyl halides, sodium azide, and alkynes 

catalyzed by eggshell-supported-Cu(I)Metphormine complex in water at room temperature.   
 

 

 

 
Figure 1. Scheme of the reaction. 

References 

[1] Holla, B. S.; Mahalinga, M.; Karthikeyan, M. S.; Poojary, B.; Akberali, P. M.; Kumari, N. S. 

European Journal of Medicinal Chemistry40 (2005) 1173. 

[2] Buckle, D. R.; Rockell, C. J. M.; Smith, H.; Spicer, B. A. European Journal of Medicinal 

Chemistry. 29 (1986) 2262. 

[3] Alvarez, R.; Velazquez, S.; San-Felix, A.; Aquaro, S.; De Clercq, E.; Perno, C. F.; Karlsson, A.; 

Balzarini, J.; Camarasa, M. JEuropean Journal of Medicinal Chemistry37 (1994) 4194. 

[4] Tornoe, C. W.; Christensen, C.; Meldal, M. The journal of organic chemistry.67(2002) 3057. 

    

  

R1C CH + R2X + NaN3

 Eggshell-Met-CuI

 H2O, rt

N

N

N

R1

R2

R1: Ph, CH2, n-C4H9, n-C7H15

R2: Bn, n-Bu, n-Pr

X: Cl, Br



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
338 

 

Extraction and isolationof chrysophanol from Rheum ribes roots and 
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Rheum ribes, a perennial plant of polygonaceae family, is native to asia. It has been 

growing in Europe since the 16
th

 century chrysophanol and other anthraqinone derivative 

were isolated from the root and areal parts of Rheum ribes. Chrysophanol and its derivatives 

are active compounds as anti-inflammatory, anti-bacterial and anti-viral. In this study 

triethylsilyl and tert-buthyldimethylsilyl derivative of chrysophanol were synthesized [1-2]. 

Alcohol readily reacts with compounds such as trimethylchlorosilane and base to 

turnedmethylsilylether, and in contact with water become primary alcohol andsilanol. 

Silicon derivatives synthesis was carried out as follows, Dry Tetrahydrofuran (THF) was 

the solvent used in the synthesis and tri-ethyl amine (ET3N) as a bases. The reaction mixture 

was refluxed for 24hours under argon gas at room temperature.The solvent was filtered and 

evaporated under reduced pressure. 
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Figure1. Synthesis of tert butyl dimethyl silylchrysophanol. 

 

The products were isolated by TLC and column chromatography techniques. The 

synthesised structures were confirmed by FT-IR, 
1
HNMR. 
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The plant mediated synthesis of metal nanoparticles has been studing since last two 

decates. The plant mediated nanoparticles show great biological activites in comparison with 

chemicaling synthesised particles. So, in this work, the Rheum ribesextract mediated synthesis 

of Silver nanoparticle was investigated [1-2]. By sampling the Rheum ribesextract its 

properties in isolation in a variety of combinations of metals for nanotechnology, tested and 

evaluated.In this research, silver nanoparticle with green synthesis without the use of any 

harmful chemicalsToxicsolvent  was synthesized.The beginning aqueous extract of Rheum 

ribes to boiling method developed by smoothing filter paper was then 1 mM solution of silver 

nitrate at a ratio of 9: 1 water: silver nitrate was added to it at room temperature.After a few 

minutes the color change of the solution began to change color, which is indicative of the 

silver recovery.Biosynthesis of silver nanoparticles using UV-VIS spectrophotometer that 

absorption peak at a wavelength of about 420 nm is indicative of this.At first the solution was 

centrifuged at 15000 rpm then precipitate product that includenano particles was isolated. The 

synthesised nanoparticles were isolated by ultracentrifuge. Their size were identified by UV-

Vis, SEM and Xray analysis. 
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Preparetion and use of O-(trimethylsilyl)hydroxylamine for N-Hydroxy-α-

amino phosphonates Synthesis in Eutectic Solvent 
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N-Hydroxyphthalimide derivatives are readily obtained in good yields by the reaction of 

phthalic anhydrides with hydroxylamine hydrochloride in the presence of triethylamine. 

 

Figure 4. The O-(trimethylsilyl)hydroxylaminePreparation. 

Benzaldehyde, O-(trimethylsilyl)hydroxylamine, dimethylphosphite were added. The same 

procedure is successfully applied to remaining compounds. 

 
Figure 5.α-AminoPhosphonates Synthesis 

 
 

 

References 

 

[1]  K. Sugamoto, Y. Matsushita, Y. Kameda, M. Suzuki, T. Matsui, Synthetic Communications 35 

(2005) 67. 

  



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
341 

 

Chemical Composition of the Essentiol Oil from Leaves of Ferula 

haussknechtiiWolff ex Rech.f. Grown Wild in Iran 
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The genus Ferula comprises perennial herbs distributed from the Mediterranian region to 

central Asia. Thirty species of genus Ferula are found in Iran among which 15 are endemic 

[1].Several species of the genus Ferula are used in traditional medicine, e. g. the roots ofF. 

persica have been used in folk medicine to treat diabetes [2].There have been several studies 

of the genus Ferula. The reported compounds were mainly coumarins and sesquiterpene 

esters. Conversely only a few studies have reported the chemical composition of Ferula 

essential oils. Theaim of our studyisto identify the constituents of the essential oil of leaves 

ofF.haussknechtii(syn:Ferula physokoleoRech.f.) collected from Ilam, Iran, in July 2015. The 

oil was obtained by solvent free microwave extraction method and analyzed by GC and 

GC/MS.Forty-two components in the leaf oil of F. haussknechtii, which represented about 

(90.1%) of the total oil were identified.The leaf oil of the plant consisted of one monoterpene 

hydrocarbon (0.5%), three oxygenated monoterpenes (2.4%),fourteensesquiterpene 

hydrocarbons (26.4%), twelve oxygenated sesquiterpenes (32.8%), two diterpenoides (8.9%) 

and ten nonterpenoides compounds (19.1%). The major components of this oil were 

caryophyllene oxide (17.7%) and tetracosane (12.7%).Other notable constituents were 

neophytadiene (8.6%) and β- caryophyllene (12.7 %). As can be seen from the above 

information the leaf oil of F. haussknechtii was characterized by high amounts of 

sesquiterpenes (59.2%). 
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Heterocyclic compounds especially, nitrogen containing heterocycles are important natural 

and synthetic materials. Among them, the benzo[g]quinoline-5,10-dione derivatives exhibits 

excellent biological activities in pharmaceuticals. Some structures of naturally occurring 

benzo[g]quinoline-5,10-dione skeletonsare Cleistopholine(antimicrobial and anticancer), 

Phomazarin(cytotoxic), Jadomycins(antibacterial, anti-tumor, antiviral, cytotoxic, and 

Aurora-B kinase inhibitory activities)[1,2]. This work represents a successful synthesis of a 

new class of benzo[g]Imidazo[1,2-a]quinolinedione derivatives via four components reaction 

between 1,1- bis(methylthio)-2-nitroethylene, ethylene diamine, 2-hydroxy-1,4-

naphthoquinone and  aromatic aldehydes (Figure 1). This reaction proceeded without any 

catalyst. The ready availability of the startingmaterials, good yields of the products and the 

reaction‘s simplicity of the process are theother advantages of this method. All structures 

were confirmed by IR, MS, 
1
H- and 

13
C-NMR Spectra. 
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Figure 1.Preparazion of benzo[g]imidazo[1,2-a]quinolinedione derivatives 
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The chemistry of heterocyclic compounds is the most important in the discovery of new 

drugs. Among all heterocyclic compounds, pyrimidines areone of the most important 

heterocycles.various fused pyrimidines like purines, quinazolines, pyridopyrimidines, 

triazolopyrimidines, pyrazolopyrimidines, pyrimidoazepines, furopyrimidines and 

pyrrolopyrimidines were studied in the past decade and were found to possess remarkable 

biological andpharmacological activities including anticonvulsant, antibacterial, antifungal, 

antiviral andanticancer properties.
[1,2]

 

In this paper we report a new, rapid procedure involving the addition reaction of 

ninhydrine and 4-amino-1,3-dimethyluracil, which leads to dihydroxyindenopyrrolo-

pyrimidinesunder Reflux conditions in ethanol (Figure 1). This reaction proceeded without 

any catalyst in excellent yields and the other advantages of this work are simple work-up, no 

toxic byproducts and milder reaction conditions. All structures were confirmed by IR, MS, 
1
H- and 

13
C-NMR Spectra. 
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Figure 1.Generation of dihydroxyindenopyrrolopyrimidine. 
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N,N,Dialkylformamides: an approach to the synthesis of amides 
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Amides linkages (-CONH-) are widely found in nature and play significant role in 

biological systems and in the fields of pharmaceuticals,natural products and 

polymers[1].Although several attractive approaches involving a non-carboxylic acids rout 

have been reported over the last few decades[2].In recent years ,cross dehydrogenative 

couplings or oxidative cross-couplings have becameapowerful synthetic strategy in organic 

chemistry[3].Formamides are known to be useful as solvents and oxygen in metal-catalyzed 

organic reactions.In this most methods use for this purpose,homogeneous catalysts have been 

employed.Due to their improved efficacy,homogeneous catalysis has received more attention 

and consideration than heterogeneous approaches.In this study we examinedamid synthesis by 

oxidative coupling of carboxylic acids with N,N-dialkylformamides in the presence of 

cu(II)acetate complex immobilized on the surface of magnetic nanoparticles as an efficient 

and magnetically seperablecatalyst.The magnetic catalyst was charactrized by FT-IR, SEM, 

VSM, XRD, EDX. 

 

 

Figure 1. Scheme of the reaction. 
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Recently, ionic liquids have attracted significant attention as an alternative reaction 

medium for homogeneous catalysis. Acidic ionic liquids are of special importance because 

they possess simultaneously proton acidity and the characteristic properties of an ionic liquid 

[1-2]. 

The tetrahydrobenzo[b]pyrans  are an important calss of  the hetrocyclic compunds. these  

ring systems  have  long  been  the  subject  of  numerous  studies  and successfuly applied as 

anti-coagulant, diuretic, spasmolytic, anti-cancer, and anti-anaphylactic [3]. Also, these 

compunds posess the Physical properties and they can be widely applied as photoactive 

materials [4]. On the other hand, indenoquinoxalines exhibit different pharmacological 

activity such as anti metabolism and anti tubercular [5].Herein, we have utilized acetic acid 

functionalized pyridinium salt (1- (carboxymethyl) pyridinium chloride {[cmpy]Cl}) as an 

efficient catalyst for the preparation of spiro[indeno[1,2-b]quinoxaline-11,4-pyran]-2ʹ-

amines(Figure 1). 
 
 

 
 

Figure 1: The Synthesis of spiro[indeno[1,2-b]quinoxaline-11,4-pyran]-2ʹ-amine derivatives. 
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Bis(pyrazolyl)methanes (BPMs) such as 4,4´-(arylmethylene)-bis(3-methyl-1-phenyl-1H-

pyrazol-5-ol)s have a broad spectrum of approved biological activities[1], being used as anti-

inflammatory[2],  antipyretic [3], gastric secretion stimulatory[4], antidepressant[5], 

antibacterial[6],  and anti-filarial agents. In this work, we have reported the synthesis of 4,4'-

(arylmethylene)-bis(3-methyl-1-phenylpyrazol-5-ols) using ZrO2 as reusable catalyst 

(Figure1). The promising points for the presented methodology are efficiency, generality, 

high yields, very short reaction times, cleaner reaction profile and simplicity. 

 
Figure 1. The Synthesis of 4,4´-(arylmethylene)-bis(3-methyl-1-phenyl-1H-pyrazol-5-ol) derivatives from of 1-

phenyl-3-methyl-5-pyrazolone and aldehydes. 
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yloxyacetohydrazide using catalytic amounts of zinc oxide nanoparticles 
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Some novel hydrazone derivatives of the 4-methylcoumarin-7-yloxyacetohydrazide was 

synthesized. Different acetophenone and benzaldehyde derivatives and 4-methylcoumarin-7-

yloxyacetohydrazide were used as starting materials. The reaction was performed under reflux 

condition using zinc oxide nanoparticles as catalyst and ethanol as solvent. The reactions were 

monitored by tlc technique. Purification of the products afford the desired hydrazones in good 

to excellent yield.IR and NMR techniques were used for characterizing the products.    

 

Figure 1. Scheme of the reaction. 
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Quinoline derivatives with a 1,4-dihydropyridine scaffold are promising structures because 

of their pharmacological properties.Hexahydroquinolines (HHQs) have used as anti-bacterial, 

anti-hypertensive, antimalarial, anti-inflammatory, antiasthamatic, and tyrosine kinase 

inhibiting agents [1,2]. Some methods and catalysts have been reported for the preparation of 

HHQs [3,4]. In this work, we have used di-Sulfonic acid imidazolium 

chloroaluminate[Dsim]AlCl4as an efficient, heterogeneous, and reusable catalyst for the 

synthesis of hexahydroquinolines by the One-Pot  multi-component condensation reaction of 

dimedone aryl aldehydes, (5,5-dimethylcyclohexane-1,3-dione), β-ketoesters and ammonium 

acetate under solvent-free conditions (Figure). 

 

 

Figure 1. The One-Pot  multi-component preparation of hexahydroquinoline derivatives catalyzed by 

[Dsim]AlCl4. 
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Synthesis and characterization of new keto stabilized phosphorus ylide and 

its complexes with mercury(II)  and study their antibacterial properties 
Faeze kazemi Andalib, Seyyed Javad Sabounchie* 
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Phosphorus ylides are important reagents in organic chemistry, especially in the synthesis 

of naturally occurring products with biological and pharmacological activities.[1] Since its 

development the Wittig reaction has remained one of the primary routes utilized in synthetic 

organic chemistry for the construction of carbon-carbon double bonds.[2] The preparation and 

characterization of stabilized phosphorus ylides, and metal complexes incorporating in this 

type of ylides, has attracted much attention in recent years.[3] This work reports on 

thesynthesis and characterization of a new phosphonium salt and related phosphorus ylide of 

the type R-COCH=PAr3 and also The reactions of phosphorus ylide (PPh3)3PCHC(O)C5H4CN 

(Y1) with HgX2 (X = I, Br and Cl) in equimolar ratios using methanol as a solvent. These 

reactions led to binuclear complexes. The IR, 
1
H, 

13
C and 

31
P NMR technique have been 

useful for characterization of this complexes. The synthesized ligand and its mercury 

complexes were screened for their antibacterial activity with using agar disc diffusion method 

against bacterial species, six Gram negative and positive bacteria. The data showed that have 

metal complexes much antibacterial activity against bacteria tested.  
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Figure 1. Synthesis of salt and ylide 

Figure 2. Synthesis of Hg(II) complexes 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
350 

 

CNC C
H

P

O

+ PdCl2(COD)

CH2CL2

C

N

CO

CH P

C

N

C O

CHP

Pd

Cl Cl

CN C
O

CH

P

C NC
O

CH

P

Pd

Cl

Cl

+

 

(5-2واکنش )  

 

New Palladium (II) complex containing α-keto Phosphonium ylide; 

Synthesis, characterization and highly efficient Suzuki-Miyaura cross-

coupling reactions 
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Palladium-catalyzed reactions, such as carbon-carbon bond formation, have attracted 

considerable interest [1]. Specifically, the Suzuki cross-coupling reaction of aryl halides with 

organoboron reagents is one of the most important and reliable methods for the construction 

of biaryls, which are present in a wide range of natural products, pharmaceuticals, 

agrochemicals and functional polymer materials [2]. In this abstract it is reported the synthesis 

of the complexes of the type {[(PPh3)3PCHC(O)C5H4CN]PdCl2} derived from the reactions 

of the dichloro(1,5cyclooctadiene) palladium(II) with related phosphorus ylide 

{(PPh3)3PCHC(O)C5H4CN} in dichloromethane. These compound have been characterized 

by, spectroscopic methods. Their structures consist of the ylidic carbon atom coordinated to 

the metal center. The coordination geometry around the Pd atoms in this complex can be 

defined as square planar[3]. The potential of this complex in catalyzing Suzuki-Miyaura 

cross-coupling of phenylboronic acid with several aryl halides has been done. Excellent yields 

of the desired products are obtained in competitive reaction time and under relatively mild 

conditions. 

 

  

    

 

Figure 1.Synthesis of Pd(II) complexes 

R
1
-X + R

2
-B(OR)2 or R

2
-BR2                  R

1
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Figure 2. Suzuki-Miyaura cross-coupling 
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LiOH.H2O/Ultrasonic-Assisted Synthesis of Bisarylmethylidene 

Derivatives of 2,2-Dimethyl-1,3-Dioxan-5-one System 
 

Mohammad M. Mojtahedi*, Masoumeh Mehraban, M. Saeed Abaee 

 
Chemistry and Chemical Engineering Research Center of Iran, P.O. Box 14335-186, Tehran, Iran 

mojtahedi@ccerci.ac.ir 

 

 

There is a great current interest in ultrasound assisted organic synthesis because these 

environmentally benign chemical methodologies are strongly required in light of the 

paradigm shift to ―Green Chemistry‖. In continuation of our studies to develop 

environmentally friendly processes[1,2] here we report the synthesis of 

bis(arylmethylidene)dioxan-5-one derivativesunder environmentally clean 

LiOH.H2O/ultrasonic conditions.Synthesis of these compounds could provide a pathway to 

access vicinal tricarbonyl derivatives[3] which are important as coupling reagents for 

biopolymer conjugates, antibiotic drugs, contact allergen, and photoconductive agents.The α,β 

diketoester and amide derivatives of these compounds have found synthetic applications in 

the preparation of various natural products or their precursors such as fusedring β-lactams, 

indole alkaloids, marine metabolites, enzyme inhibitors, and bioactive depsipeptides[4].The 

present approach has been carried out by the reaction of 2,2-dimethyl-1,3-dioxan-5-one and 

aromatic aldehydes in the presence of LiOH. H2O and by using ultrasonic irradiation.A broad 

scope of aromatic aldehydes was successfully assessed in this work.We believe that the 

method surpasses limitations that other methodsmay encounter.  

 

 

Figure 1. Scheme of the reaction. 
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Synthesis of 2,4,5-trisubstituted imidazolesover reusable CoFe2O4 

nanoparticles: an efficient and green sonochemical process 

Esmaiel Eidi
a
, Mohammad Zaman Kassaee

a
*, Zahra Nasresfahani

a
 

a
Department of Chemistry, Tarbiat Modares University, PO Box 14155-175, Tehran, Iran 

kassaeem@modares.ac.ir 

Magnetic nanocatalysts are the most interesting owing to their easy and efficient isolation 

and recovery with an external magnetic field, which avoids loss of the catalyst associated with 

filtration or centrifugation and they have been widely applied in organic reactions.
1,2

Among 

various magnetic nanoparticle, Cobalt ferrite (CoFe2O4) nanocrystals with spinel structure 

have attracted much attention because of their outstanding properties, their catalytic properties 

depend on the tetrahedral and octahedral sites of the spinel structure of ferrite nanoparticles.  

The imidazole ring is a fertile source of biologically important molecules. Compounds 

containing imidazole moiety have many pharmacological properties, and play important roles 

in biochemical processes. Among these imidazoles, 2,4,5-triarylimidazoles can be used as 

light-sensitive materials in photography and are known as inhibitors, fungicides and 

herbicides, plant growth regulators, and therapeutic agents.
3
Here in, we report a simple and 

high yielding protocol for the synthesis of trisubstituted imidazoles via One-Pot  condensation 

of 1, 2-diketone with aldehyde and NH4OAc using magnetic CoFe2O4 nanoparticles as an 

eco-friendly heterogeneous catalyst (Figure 1). This method is an efficient and rapid 

ultrasonic assisted route for the synthesis of wide variety of imidazoles. 

 

Figure 1. One-Pot  synthesis of 2,4,5-trisubstituted imidazoles catalyzed by CoFe2O4 NPs under ultrasonic 

irradiation. 
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Synthesis of Benzimidazoles from Acetophenone and O-Aryldiamines 

derivatives in the Presence of Copper Nanoparticles on Charcoal (Cu/C) as 

a Heterogeneous Catalyst 

Reza Khalifeh*, Hamid Firoozi Ardekani 

Department of Chemistry, Shiraz University of Technology, 71555-313, Shiraz, Iran 

Khalifeh@sutech.ac.ir 

 

Benzimidazoles play a vital role in the synthesis of pharmaceuticals. 2-Substituted 

benzimidazoles are used as anthelminticsinveterinary medicine and display significant 

anticancer, antiviral, antiallergic, antiulcer, and anticoagulant properties in human 

therapeutics[1]. Methods of benzimidazole synthesis include the condensationof o-

aryldiamines and aldehyde in refluxing nitrobenzene, the condensation of o-aryldiamines with 

carboxylic acids or theirderivatives in the presence of strong acids such as polyphosphoricacid 

or mineral acids and the thermal or acid promoted cyclizationof N-(N-arylbenzimidoyl)-1,4-

benzoquinoneimines. Directcondensation of o-aryldiamines and aldehydes is not a good 

syntheticreaction, as it is well known to yield a complex mixture of1,2-disubstituted 

benzimidazoles, thebisanil and dihydrobenzimidazoles. However, in this reaction, the addition 

of a transition metal, namely copper(II) acetate, mercury oxide,titanium dioxide,iron(III) 

nitrate, or leadtetracetate allows a partial selective synthesis of benzimidazoles. 

Unfortunately, many of these processes suffer some limitations, such as drastic reaction 

conditions, low yields, tedious work-upprocedures and co-occurrence of several side 

reactions[2]. On the other handDomino reactions, by virtue of their significant advantages, 

have emerged as a powerful tool in synthetic organicchemistry. Up to now, many novel 

domino reactionstrategies have been proposed. More recently, coupleddomino reactions, 

wherein two or more domino processesare sequentially assembled in the same reaction vessel, 

haveattracted much attention as a valuable synthetic approach.[3] 

Inspired by the above graceful strategy,we herein developed a domino strategy to access 

benzimidazoles from acetophenone and o-aryldiamines derivatives in the presence of copper 

nanoparticles on charcoal (Cu/C) as a heterogeneous catalyst. 

 

 

 

 

 
Figure 1. Scheme of the reaction. 
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Synthesis of 2-(aryl) imidazo[1, 2-a] pyrimidin-3-ol from the reaction of 

arylglyoxal and 2-aminopyrimidine 
Mohamad Anari- Abasinejad*, Fatemeh Behmanesh* 

Department of Chemistry, Faculty of Science, Vali-e-Asr University, Valayatst., Rafsanjan 77176, 

Islamic Republic of Iran. 

The reaction of some glyoxal derivatives with different2-amino heterocycles in acidic 

media has been investigatedpreviously by several authors. Thus, Goto et a1 havereported the 

synthesis of compounds 2-methyl-3,8a-dihydroimidazo[1,2-a]pyridin-3-oland 2,6-

dimethylimidazo[1,2-a]pyrazin-3(7H)-one, themodel compounds of Cypridinaluciferineby 

heating2-aminopyridine or aminopyrazines with both phenylglyoxaland pyruvaldehyde in 

aqueous acid solution[1- 3]. 

In this work, we reported synthesis of 2-(aryl) imidazo[1, 2-a] pyrimidin-3-ol from 

arylglyoxal in the presence of 2- amino pyrimidine in ethanol solvent at room temperature. 

The products was identified by IR, 
1
H-NMR, 

13
C-NMR.  

 

 
Figure 1. Scheme of the reaction. 
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Application 3-sulfonic acid 1-imidazolopyridinium 

2-hydrogen sulfate as an efficient catalyst for the synthesis of4,4′-

(arylmethylene)bis(1 H-pyrazol-5-ols) 

 

Fatemeh Ghasempoor,  Mohammad  Bakherad*, Hosin Nasr Isfahani
 

Department of Chemistry, Faculty of Chemistry, Shahrood University of Technology                           

m.bakherad@yahoo.com 

 

Pyrazolones and bis-pyrazolones have been paid much attention for their various biological 

activities such as the selective COX-2 inhibitory, antitumor, and cytokine inhibitory ones [1]. 

In recent years, ionic liquids (ILs) have become powerful alternatives to the conventional 

molecular organic solvents due to their particular properties such as the ability to dissolve 

many organic and inorganic substances [2]. Herein we report the use of the mild, rapid, 

efficient, and environmentally friendly 3-sulfonic acid imidazolopyridinium hydrogen sulfate 

[Simp]HSO4[3] catalyst for the preparation of 4,4'-(arylmethylene)-bis-(3-methyl-1-phenyl-

1H-pyrazol-5-ols) from the solvent-free reaction of aromatic aldehydes with two equivalents 

of 5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one in EtOH at room temperature. 

 

 

 

 
 

Figure 1. Scheme of the reaction. 
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Zirconium dioxide efficiently promoted the synthesis of pyrano[2,3-c] 

pyrazole derivatives under Solvent-free conditions 

Mohammad Ali Zolfigol,*
,a

Mahmoud Zarei,
a
 Ahmad Reza Moosavi-Zare,

b
 Javad Afsar

a
 

a
Department of Organic Chemistry, Faculty of Chemistry, Bu-Ali-Sina University, 65174, Hamedan, 

Iran 

 m.zolfigol@yahoo.com 

b
Department of Chemistry, Sayyed Jamaleddin Asadabadi University, Asadabad, 6541835583, Iran. 

Pyranopyrazoles are an important class of heterocyclic compounds. They have some 

applications such as pharmaceutical ingredients and biodegradable agrochemicals. At first, 

pyranopyrazole was synthesized by the reaction of 3-methyl-1-phenylpyrazolin-5-one with 

tetracyanoethylene [1]. Various pyrano[2,3-c] pyrazoleswere prepared by the different 

methods [2-5]. In this work, we have reported an efficient and eco-friendly four-component 

reaction condensation protocol in solvent less and neutral media using ZrO2 as catalyst at 

80
o
C (Figure1). Some advantages for the presented methodology are efficiency, generality, 

high yields, very short reaction times, cleaner reaction profile and simplicity. 

 

Figure 1. The condensation between aromatic aldehydes, malononitrile, ethyl acetoacetate and hydrazine 

hydrate or (4-nitrophenyl)hydrazine hydrate using ZrO2. 
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Synthesis of 1H-Tetrazole Derivatives from Amine Compounds in the 

Presence of Copper Nanoparticles on Charcoal (Cu/C) as a Heterogeneous 

Catalyst 

Reza Khalifeh*,Monireh Noori 

Department of Chemistry, Shiraz University of Technology, 71555-313, Shiraz, Iran 

Khalifeh@sutech.ac.ir 

 

 

Tetrazoles are a class of nitrogen-rich heterocycles. They have received considerable 

attention due to their wide range of application such as HIV inhibitors, anti-bacterial, anti-

fungal,anti-inflammatoryand explosive agents. They can also be used as isosteric 

replacements in drug design[1].Due to such interesting properties, improving of known 

methods for their synthesis is needed.The general method for the synthesis of 1-substituted 

1H-tetrazole is via cyclization reaction of primary amine, triethylorthoformate and sodium 

azide in the presence of a catalyst. Some common catalysts which were used are Ytterbium 

triflate,Cobalt-Yttrium, CuFe2O4, acidic ionic liquid and acetic acid[2]. Unfortunately, these 

methods have one or more drawbacks, for instance, using expensive metal catalysts, 

utilization of toxic organic solvents and harsh reaction conditions[3].Thus, using an 

inexpensive, benign catalyst and mild reaction condition is an important challenge that must 

be solved.For a greener process, it is preferable to choose a catalyst with reusability. 

An efficient and straightforward synthesis of 1H-tetrazoles is achieved from primary 

amines, triethylorthoformate and sodium azide, through consecutive condensation, C–N and 

N–N bond formations that catalyzed by a novel heterogeneous Cu/C catalyst with reusability. 

Interestingly, the Cu/C exhibited good catalytic activity for various amines derivatives. 

 

R

NH2

+ HC(OEt)3 +NaN3

Cu/C

Condition
N

NN

N
R  

R= X(Hallogen), Alkyl 

Figure 1. Scheme of the reaction. 
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Copper Nanoparticles on Charcoal (Cu/C) as a Heterogeneous Catalyst for 

the One-Pot  Synthesis of 2,4,5-Trisubstituted Imidazoles 

Reza Khalifeh*,  Anahita Niknam 

 
Department of Chemistry, Shiraz University of Technology, 71555-313, Shiraz, Iran 

Khalifeh@sutech.ac.ir 

 

Imidazoles have been identified as important biologically active compounds with 

antibacterial, anti-inflammatory, and antihypertensive properties [1]. Among these, 2,4,5-

trisubstituted imidazoles are of great interest because of their chemical and biological activity, 

making them common structures in numerous synthetic compounds, for example fungicides , 

herbicides , plant-growth regulators , and therapeutic agents [2].There are several methods 

reported in the literature for the synthesis of 2,4,5-triaryl-1H-imidazoles from benzil/benzoin, 

aldehydes and ammonium acetate using different catalyst such as ZrCl₄, NiCl₂.6H₂O 

[3].Nevertheless, many of these approaches suffer from a long reaction time, low yield, acidic 

media, difficult work-up, expensive catalysts and excessive use of reagents and catalysts. 

Therefore, introducing a new green catalyst having good recyclability is of prime importance . 

An efficient and straight forward synthesis of 2,4,5-trisubstitutedimidazoles is achieved from 

benzil/benzoin, aldehydes and ammonium acetate, in optimized condition that catalyzed by a 

novel heterogeneous Cu/C catalyst .Interestingly, the Cu/C exhibited good catalytic activity 

for the 2,4,5-trisubstituted imidazoles. In this study we have reacted a range of aldehydes 

contain electron-donating and electron-withdrawing group to give desired products. 

 

 

 
 

Figure 1. Scheme of the reaction. 
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Iron oxide nanoparticles loaded with Deferasirox in cancer therapy  
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b
Pharmatical research center, Mashhad university of medical sciences 
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Two broad strategies in the use of iron chelators in cancer treatment have been explored. 

The first has been using iron chelators to reduce the iron level in cancer cells. Cancer cells 

typically require more iron than normal cells to mediate their generally rapid DNA synthesis 

and growth. Second, more recent strategy has been using chelators that help the redox cycling 

of iron to generate cytotoxic ROS within tumors. Both methods are currently being pursued. 

According to these strategies [1- 2], the present study has reported the synthesis of iron oxide-

based deferasirox (DFX) loaded nanoparticles (Fe3O4@DFX). The surface of magnetic 

nanoparticles (MNPS) was first coated with (3-aminopropyl) trimethoxysilane (APTMS) and 

then was linked with deferasirox via the amidation reaction between–NH2 and –COOH to 

form a well-dispersed surface functionalized biocompatible MNPs. The obtained 

nanoparticles were thoroughly characterized by various spectroscopic and microscopic 

methods such as SEM, FT-IR, TGA, and VSM. The cytotoxicity of Fe3O4@DFX was 

screened for antitumor activity against human breast cancer cells (MCF-7), human cervix 

epithelial carcinoma (HeLa), human colon cancer cell line (HT-29), human leukemia cell line 

(K-562), mouse neuroblastoma cell line (Neuro-2a), mouse fibroblast L-929 cell line and 

cisplatin used as a comparative standard by MTT assay. Obtained results provide 

experimental evidence that magnetite nanoparticles loaded with deferasirox induce apoptosis 

in cancer cell lines. Also, flow cytometry results confirm that investigated compound show a 

high population of apoptotic cell (69.3%) and 1.2-fold higher than cisplatin (58.1%) at the 

same concentration and could induce apoptosis of human leukemia cell line (K-562). 

1  

Figure 1. Scheme of the reaction. 
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Homopiperazine sulfamic acid functionalized mesoporous silica 

nanoparticles (MSNs-HPZ-SO3H) as an efficient catalyst for One-Pot  

synthesis of 1-amidoalkyl-2-naphthols  
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a
, Mohammad Zaman Kassaee

a
*, Esmaiel Eidi

a
 

a
Department of Chemistry, Tarbiat Modares University, PO Box 14155-175, Tehran, Iran 

kassaeem@modares.ac.ir 

Multicomponent reactions (MCRs) are very elegant and efficient methods for accessing 

complex structures in a single synthetic operation from the corresponding building blocks. 

The MCRs are often carried out in One-Pot  and designed to go through easy procedures with 

high atom-economy and great selectivity. This is mostly due to the generation of carbon–

carbon and carbon heteroatom bonds.
1
One of these MCRs is the preparation of 1-amidoalkyl-

2-naphthols.These compounds and their derivatives which bear 1, 3-amino oxygenated 

functional groups have attracted intense attention.Therefore, it is still desirable to seek novel 

catalysts that are recyclable and capable of performing the reaction under mild conditions. On 

the other hand, recently mesoporous materials have received much attention,particularly those 

that are designed based on functionalized mesoporous silicas because of their high surface 

area, tunable nanoscale pores, ease of the grafting of organic scaffolds to balance between the 

hydrophilic and hydrophobic character of the porous architecture, exciting host−guest 

chemistry, and supramolecular interaction to different extents with the reactant molecules. 
2,3

Here in, we have developed a  synthetic strategy for the design of a 

Homopiperazinesulfamic acid functionalized mesoporous silica ( MSNs-HPZ-SO3H) and its 

use as an efficient nanocatalyst for the One-Pot  synthesis of 1-amidoalkyl-2-naphthols via 

three-component reaction of β-naphthol, aldehydes, and amides/urea, under solvent-free 

conditions. 

 

Figure 1.Synthesis of 1-amidoalkyl-2-naphthols in presence nanocatalyst.MSNs-HPZ-SO3H 
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Facile Route for Preparation of Benzil Derivatives via Oxidation of Alkenes 

under Metal-Free Conditions 
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1,2-Diketones are one of the most important materials in biologically active molecules [1] 

and are very useful compounds that can easily be transformed into a variety of other 

chemicals, especially heterocyclic compounds [2]. Among 1, 2- diketones, benzil derivatives 

also exhibit bioactivities in antitumor applications [3]. Different methods for the synthesis of 

1, 2-diketones have been developed, and they mostly involve the oxidation of varioustype of 

substrates such as olefins, methylene ketones, and alkynes. However, alkenes are cheaper and 

more easily available than others. Alternatively, the oxidation of stilbenes provides a simple 

and efficient route to benzil derivatives in both academia and industry.Also, to synthesis of 

benzil derivatives, a number of catalytic systems have been built in previous years, mainly 

containing transition metals such as Cu [4], Pd [5], Ru [6] and Mn [7] in combination with 

oxidants. Here, we report a new green, mild and efficient method for synthesis of benzil 

derivatives from stilbenes in the presence of TBAI and TBHP as an oxidant system 

withoutuse of any metal. 

 

TBAI /  TBHP

80C

O

O
 

 
Figure 1. Scheme of the reaction. 
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Synthesis, characterization and spectroscopy study of some transition 

metals complexes (Ni, Co, Zn, Cu) with 5-hydroxy-2-{[4-(hydroxymethyl)-

1,2,3-triazol-1-yl]methyl}-4H-pyran-4-one as a new ligand 
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Kojic acid is a bioactive γ-pyrone derivative. It is widely used in the pharmaceutical, food 

and agricultural industries [1]. Kojic acid forms stable complexes of metal kojates via the 

reaction of kojic acid with metal acetate salts such as tin, zinc, copper, nickel, cobalt, iron, 

manganese, chromium, gold, palladium, indium and aluminium [2]. In this study,Azidokojic 

acid was synthesized by the reaction of chlorokojic acid with sodium azide in 70% yield. 5-

Hydroxy-2-{[4-(hydroxymethyl)-1,2,3-triazole-1-yl]methyl-4H-pyran-4-one as a new ligand 

was synthesized by the reaction of azidokojic acid with propargyl alcohol. Copper, zinc, 

cobalt and nickel complexes were synthesized by the reaction of new ligand with metal 

acetate.The chemical structure of the synthesized complexes was confirmed by FT-IR, UV-

Vis and elemental analysis.  

 
 

Figure 1. Preparation of metal complexes 
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Palladium-catalyzed Heck reaction is one of the most important C-C bond forming 

reactions for synthesis of drugs, fine chemicals, and natural products in laboratory as well as 

industrial scales [1] The utility of metalated phosphonium ylides in synthetic chemistry has 

been well documentedMizoroki-Heck cross-coupling reaction catalyzed by palladium 

complex containing a ligand (usually a phosphane) is one of the most important and reliable 

methods for the construction of biaryls, which are present in a wide range of natural products, 

pharmaceuticals and functional polymer material is the most commonly used catalytic system 

for the Mizoroki-Heck cross-coupling reaction [2]. In view of the economy and 

environmental aspects, the use of cheaper ligands such as phosphonium ylides instead of bis-

phosphonium ylides as catalyst precursor and water as solvent provides another attractive 

route. Herein, we report the synthesis, characterization and application of new Pd(ll) complex 

((p-tolyl)3P=CHCOC6H4(p-CN)) toward the Mizoroki-Heck cross-coupling reaction in 

aqueous media (Figure.1). Reaction of a-keto stabilized phosphonium ylides ((p-

tolyl)3P=CHCOC6H4(p-CN)) with PdCL2 (COD) in 2:1 ratios leads to mono nuclear products 

of the type Characterization of the complex by IR, 
31

P, 
1 

H and 
13

CNMR spectroscopy 

confirmed coordination of the ylide to the metal through the carbon atom. 

 

 

 

 
Figure.1.The Mizoroki-Heck Cross-Coupling reaction 
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Cisplatin, cis-diamminedichloroplatinum(II) (CDDP), is a chemotherapy drug used in the 

treatment of solid tumours; but it  showes significant dose-related sideeffects such as 

nephrotoxicity, neurotoxicity, nausea and vomiting. In order to maintain the efficacy and 

reduce the undesired disadvantages of cisplatin, Nanoparticle-based drug delivery systems 

were designed[1].Among the various drug nanocarriers , synthetic polymer nanoparticles have 

devoted more attention for reason of  their excellent  properties including biocompatibility 

and biodegradability particularly easy chemical modification or surface functionalization. A 

large number of these nanoparticles can respond to various stimulus such as temperature, 

magnetic, light, PH, enzymes, glucose and etc.These  are termed as ‗smart‘or ‗intelligent‘. 

Introducing stimulus-responsive property to synthetic polymer nanoparticles can led to better 

therapeutic applications[2].In the present study, A dual-responsive nanogel, poly(N-

isopropylacrylamide-co-N,N-(dimethylamino)ethyl methacrylate) P(NIPAAM-co-DMA) 

containing NIPAAM as thermoresponsive monomer and DMA as PH-responsive monomer  

and methylene-bis-acrylamide as cross linking agent,  was synthesized by emulsion 

polymerization(Figure1). Cisplatin was loaded into the nanogel, by the swelling method. 

Properties of this nanogel such as size, swelling ratio, drug loading  efficiency, and drug 

release kinetics were evaluated in vitro for controlled drug delivery in  different temperature 

and PH conditions. Nanogelshowed  significantly higher cisplatin release at 42°C compared 

to 37°C and at PH5.7 compared to PH7.4, demonstrating its temperature and PH sensitivity 

respectively. 
 

 

 

 

 

Figure 1. P(NIPAAM-co-DMA) nanogel 
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Electrospun nanofibers from biomaterials have been widely used in regenerative medicine, 

including tissue engineering applications. Nanofiber matrices have become attractive due to 

their large surface area, high porosity, controlled mechanical properties, and their ability to 

interact with cells in a manner which mimics the natural ECMs [1]. Within this class of 

biomaterials, alginate, a polysaccharide derived from brown algae, exhibits excellent 

biocompatibility that bears structural resemblance to glycosaminoglycan, one of the major 

components of ECMs in human tissue. But the utilization of electrospun scaffolds of alginate 

is strongly limited by its high solubility in aqueous environments and by the difficulty to 

adjust its degradation dynamics. To overcome these drawbacks, modification of alginate 

nanofibers with other biopolymers and inorganic materials were developed [2, 3]. 

Composite nanofibers scaffolds based on alginate with chitosan, gelatin and poly (vinyl 

alcohol) incorporated with inorganic materials such as hydroxyapatite and montmorillonite 

were prepared via electrospinning method with different ratio of polymers and fillers.The 

scaffolds were characterized by scanning electron microscopy (SEM), X-ray diffraction 

(XRD), Fourier transform infrared (FTIR), mechanical measurement and cell-scaffold 

interaction study.The results exhibited improvement in stability, degradation rate, mechanical 

properties and cell-scaffold behaviors of composite scaffolds compared to pure electrospun 

alginate which is useful in tissue engineering (TE) applications. This developing field aims to 

regenerate damaged tissues by combining cells from the body with porous biomaterials, 

which act as templates, to guide the growth of new tissues. 
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Brazmyl is a plant with the scientific name of perovskia abrotanoides, and it is from 

thefamily  labiatae. Eating this plant has analgesic effects. Thus, in recent years these Mint 

essence is extracted. And in the pharmaceutical industry comes as a liquid formulation. So 

that it can be better used. Its main properties are anti-malarial and anti-seeker.Volatile essence 

of the leaves and stems of plants were extracted with water distillation (Clevenger method) 

and by using GC / MS. Kvats identify the composition of the index and compared with the 

standard combination has been done in some scientific sources. The result of this work has 

taken place with careful study and compare all the different components of standard 

components and the combination. We have found 22 combinations in this plant‘s essence. In 

general, the combinations in the essence have been reported by other researchers were 

extracted by different amounts.Alpha-pinene is much more to be seen in this essence. 

Monoterpenes hydrocarbons such as alpha-pinene is used for the production of perfumes and 

pharmaceuticals for shower and air fresheners. 
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In recent years,the hetrogenizationof homogeneous  catalysts has attracted immense 

attention[1].Recovery and reuse of expensive catalysts after catalytic reactions are important 

factors for sustainable process management.The surface of themagnetic nanoparticles is 

usually coated with a layer of silica to prevent aggregation. Because of the importance 

ofmagnetic catalysts, the synthesis and characterization ofthese types of catalyst are of 

interest, and there have beenmany reports dealing with this area[2]. In the past decade, 

transition-metal-catalyzed C−Hfunctionalization has been developed as an attractive 

andpowerful strategy, because this method permits more-efficient synthesis of functionalized 

molecules by minimizingthe number of synthetic steps[3].In this paper, to prepare a 

heterogeneous catalyst , Fe3O4 nanoparticles coated by silica (Fe3O4@SiO2), then reflux in 

three stages , with (3-Aminopropyl)trimethoxysilane (APTMS), PhNCO and copper(II) 

acetate were functionalized nanoparticles.The new magnetic catalyst was charactrized by FT-

IR,XRD,TGA,VSM,EDX,SEM,We used new magnetic catalyst for synthesis of aryl 

isothiocyanate derivatives. 

 

 

 

Figure 1. Scheme of the reaction. 
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Phosphorus ylides are important reagents in organic chemistry, especially in the synthesis 

of naturally occurring products with biological and pharmacological activities.Due to the high 

versatility from the applications as pharmaceutical and biological active agents point of view 

and also wide scope of suitability in industrial and chemical processes, The synthesis and 

usability of the metalated phosphorus ylides have attracted the synthetic chemist‘s 

attention[1,2].Herein, a new stable phosphorus ylide with formula of (p-

tolyl)3P=CHCOC6H4(p-CN)  was synthesized (Fig.1) and a series of binuclur complexes 

based on metalated phosphorus ylides were prepared through the reaction of (p-tolyl)3 

P=CHCOC6H4(p-CN)with mercury(II) halides  in equimolar ratios using MeOH as solvent 

(Fig.2). The structure of the prepared phosphorus ylide and complexes were confirmed by 

using IR, 
1
H, 

31
P and 

13
C NMR analys. In another study, the antibacterial applicability of the 

synthesized mercury (II) complexes was successfully explored against both the five Gram-

positive and four Gram-negative bacteria. 
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Fig.2. Synthesis of Hg(II) complex  
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The use of magnetically recoverable catalysts has received considerable importance in 

organic synthesis because of their ease of handling, simple workup and recoverability. 

Among the various heterogeneous catalysts, particularly, mesoporuos supported catalysts 

have advantages of high surface area and thermal stability. Metal modified mesoporous 

silica and also magnetically recoverable mesoporous silica have been applied in many 

organic transformations [1 ].In this work we wish to report an efficient method for the 

synthesis of 2-substituted benzimidazoles from the reaction of aldehydes and o-

phenylenediamine in the presence of catalytic amount of mesoporous silica containing Cu 

and Ce metal oxides with magnetic core (Fe3O4@Cu-Ce-MS)[2 ] 

 

 
 

Various types of aldehydes were reacted with o-phenylenediamine in the presence of 

catalytic amount of Fe3O4@Cu-Ce-MS at reflux condition and corresponding 2-

sudstiuted benzimidazoles were produced in high yields. Recovery  and reusability of 

the catalysts was studied and results indicate that the catalyst can be reused many times 

with moderate change in its activity.In conclusion, we introduced a Fe3O4@Cu-Ce-MS 

as simple, efficient and eco-friendly catalyst for the synthesis of 2-substituted 

benzimidazoles. Simple workup and reusability of catalysts are other advantages of this 

method[3 ]. 
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Organic dyes are widely used in various fields and seriously induce water pollution. Most 

of the industrial dyes are toxic, carcinogenic, and teratogenic and unfortunately most of them 

are stable and resistance to photo degradation, biodegradation, oxidizing agents [1,2]. The 

treatment of industrial effluents is a challenging topic inenvironmental science, as control of 

water pollution hasbecome of increasing importance in recent years[3]. In this project, the 

magnetic NiFe2O4/graphene nanohybride have been synthesized, identified with different 

analysis such as FT-IR, XRD, SEM, EDAX and then used as an adsorbent for the removal of 

organic dyes such as methylene blue from aqueous solution.UV–Vis spectroscopy was carried 

out for analyzing their optical absorption behavior.The efficiency of the organic dyes removal 

from aqueous solutions, studied by recording adsorption spectra (Fig. 1).Their adsorption 

capacity was investigated by measuring the removal ofdifferent loading methylene blue from 

aqueous solutions. 

 
Figure 1. Removal of methylene blue in the presence ofNiFe2O4/graphene 
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Recently, the interest in synthesis of 3,4-dihydropyrimidin-2(1H)-ones (denoted as 

Biginelli compounds) andtheir derivatives is increasing tremendously because oftheir 

therapeutic and pharmacological properties andalso because of interesting biological activities 

of severalmarine alkaloids which contain the dihydropyrimidinenucleus [1-2].Synthetic 

strategies for thedihydropyrimidine nucleus involves One-Pot  to multistepapproaches. The 

classical Biginelli synthesis is aOne-Pot  condensation using dicarbonylcompoundswith 

aldehydes (aromatic and aliphatic aldehydes) andurea or thiourea in ethanol solution 

containing catalyticamounts of acid. [3].Here we report on a new procedure for preparing3,4-

dihydropyrimidin-2(1H)-ones in thepresence of N,N-dihydroxydiphthalimide as 

organocatalyst. We obtained 3,4-dihydropyrimidinonesin high yield by thereaction of various 

aldehydes with ethyl acetoacetateand urea in the presence of N,N-diimideascatalyst under free 

solvent for 3 h at 120 
O
C(Figure 1). 
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Figure1. Scheme of the reaction. 
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Heterogeneous photocatalysis by semiconductor materials has been gaining increasing 

interest in organic synthesis
1
.TiO2, because of its unique chemical and physical properties, 

such as high efficiency, low cost, physical and chemical stability, widespread availability, and 

noncorrosive property is broadly used in the fields of solar energy conversion and 

photocatalysis
2
.Li et al. first reported a photoinduced reduction of nitro compounds to the 

corresponding amines using TiO2 -P25 as a catalyst under UV light, they used 2 ml of a 

0.01M solution of nitrobenzene in the reaction
3
.An important problem of heterogeneous 

photocatalytic reactions is low amount of substrate. Also there aresome limitations for using 

semiconductors  in water, associated with the low solubility of substrates and over-oxidation 

of organic compounds which are a result of  the oxidant species produced (such as 
˙
OH and 

O2
  ˙
/HO2

˙
) in a photocatalytic process. Photocatalytic reduction of nitroarenes to amines under 

sun light and violet LED irradiation in water has been taken in to consideration. To overcome 

the solubility problem of nitro compounds in water polyethylene glycol-400 was used as 

cosolvent. The reaction was done using a TiO2/PEG-400 system in water as solvent. Under 

sunlight irradiation 0.1 mmol of nitro benzene was used. Very interestingly under violet LED 

irradiation, 1 mmol of nitro benzene was used in reaction as starting material in water. For 

other Derivatives of nitrobenzene 0.5 mmol of nitro compound was used.  

 

Figure 1. Photocatalytic reduction of nitroarenes in water 
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Photocatalytic reactions by using semiconductors for organic transformation at different 

conditions such as various solvents, light sources and catalysts are taken in to 

consideration
1
.CdS has been introduced as suitable photocatalyst due to its unique 

photoelectric properties such as narrow band gap (2.4 eV) and its activity in a wide range of 

sunlight irradiation
2
. Nitrones as protected form of hydroxylamines are key intermediates for 

synthesis of biologically active compounds and natural products
3
.During the reduction of 

nitro aromatic compounds, unstable intermediates (e.g. nitroso, hydroxylamine) can be 

produced. In situ generation of unstable hydroxylamine and its reaction with a carbonyl 

compound is the mildest and most atom-efficient procedure for nitrone synthesis and also 

minimizes the synthetic steps.Nanorod CdS photocatalyst has been used for reduction of 

nitroarenes in water. Reduction of nitro to amines was done in water under green and blue 

LED irradiation. Also reduction of nitroarenes in the presence of aldehydes for synthesis of 

nitrones were done successfully under blue LED irradiation. As our best knowledge,this is the 

first photocatalytic synthesis of nitrone by aldehyde and nitroarenes using a semiconductor as 

photocatalyst. In this reaction  1mmol of starting materials was used that is very interesting in 

heterogeneous photocatalysis.  

 

Figure 1. Photocatalytic synthesis of nitrones and amines using nitroarenes and aldehydes in water 
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Multi-component reaction(MCR) protocol with environmentally benign solvents and 

catalytic system is one of the most suitable strategies, wich meets requirements green aspects 

of chemistry for developing libraries of medicinal scaffold[1]. Benzopyranopyrimidines show 

interesting features which make them attractive targets for the synthesis via MCR[2]. 

Benzopyranopyrimidine display a wide range of biological activities including anti-

fungicidal, anti-bactericidal[3].Herein, we report an efficient and simple method for the 

synthesis of newbenzopyranopyrimidineviaapseudo four-component reaction of salicylic 

aldehydes, malononitrileand various amines in the presence of a catalytic amount of 

nanotriethanolammoniumtrichloroacetate[TEATCA] in EtOH at 95  C (Figure I ).In 

conclusion, using nontoxic, environmental friendly catalyst and having easy work  make this 

method attractive. 

OH

CHO

NC CN+ + R2NH

O

N

N

NR2

2

OH

R

R

EtOH

 95  0C
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Figure 1.  Synthesis of  benzopyranopyrimidine in EtOH, at 95
0
C 
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Pyranopyrazole derivatives are important class of hetrocycles due to their wide range of 

biological and pharmaceutical properties. In addition to fungicidal, bactericidal and herbicidal 

activities they also exhibit analgesic and anti-flammatory activities and act as hypotensive, 

hypoglycemic agent vasodilators[1]. Ionic liquids are salts that are liquid at low temperature 

(<100 degrees C) which represent a new class of solvents with nonmolecular, ionic character. 

Although ionic liquids have only been studied in depth during the last decades, the field is 

now maturing to such a degree that the focus is on larger scale applications for use in real 

processes such as catalysis [2].Herein, we wish to present a green procedure for the synthesis 

of pyranopyrazole via three component reaction of 3-methyl 5-pyrazolon, malononitrile and 

various aromatic aldehydes in ethanol at 85 
˚
C using nano triethanolammonium 

trichloroacetate[TEATCA].This method offers several advantages such as inexpensive 

catalysts, mild reaction conditions and operational simplicity. 
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Figure 1. Synthesis of pyranopyrazole in EtOH, at 85
0
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    Salvia, the largest genus of the family Lamiaceae, includes about 900 species widespread 

all over the world. Sixty species are found in Iran, seventeen of which are endemic [1] .Salvia 

is a knowledged worldwide as an important genus because of the beneficial uses of the 

essential oils produced by the foliage and many Salvia species have been used in folk 

medicines making members of this genus a popular choice of researchers. Some of these 

species have been studied in many parts of the world and range of traditional applications of 

the herbs in domestic medicine seems to be endless, they have been used as a medication 

against perspiration and fever, as a carminative, a spasmolytic, an antiseptic and also is found 

to possess antibacterial, antifungal, anti- inflammatory activities [2].In this study the 

composition of the essential oil from the leaf of Salvia indica, (syn: Salvia brachycalyx 

Boiss.), which was collected from Lorestan province, in July 2015, obtained by salventfree 

microwave extraction method analysed by GC and GC/MS.In S.indica oil, thirty-nine 

components, which representing 91.8% of the total composition, were identified.The leaf oil 

of S.indica consisted of three monoterpene hydrocarbons (1.1%), one oxygenated 

monoterpene (0.8%), fourteen sesquiterpene hydrocarbons (29.7%), seventeen oxygenated 

sesquiterpenes (52.1%), two diterpenes (7.5%) and two aliphatic compounds (0.6%). 

Spathulenol (34.7%) and  -caryophyllene (16.9%) were the major components in this oil 

followed by sclareoloxide (7.1%), bicyclogermacrene (6.7%),   copaen -4-α-ol (5.6%) and 

cedr-1 (15)-en-9-α-ol (5.0%). 
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The genus Salvia, including some Iranian species, has been studied chemically and the 

presence has been reported of terpenoids, even the rare sesterterpenes, essential oils and 

flavonoids. Fifty-eight species of Salvia are found in Iran, 17 of which are endemic [1]. 

Some species of the genus Salvia are used as medicinal, aromatic and ornamental plants. 

Tanshen, the rhizome of S. miltiorrhiza Bunge.has been used in Chinese traditional 

medicine for multiple therapeutic remedies. Tanshen has been used primarily for the treatment 

of coronary heart disease, particularly angina pectoris and myocardial infraction, it has also 

been included for the treatment of hemorrhage, dysmenorrhea, miscarriage, swelling and 

insomnia [2].The stems of S.indica growing wild in Lorestan province, in Joly 2015.The oil 

obtained by steam distillation and analyzed by GC and GC/MS.Thirty-six components 

representing 83.7% of steam distillation oil from stem of S.indica were identified. The main 

compounds of the oil were spathulenol (28.7%), and  -caryophyllene (13.8%).Other notable 

constituents were caryophyllene oxide(8.9%),bicyclogermacrene(7.3%),sclareoloxide(6.9%) 

and isopathulenol (5.5%).The oil of the plant was characterized by high amounts of 

sesquiterpenes(72.2%).The monoterpenes and diterpene fractions were relatively small, 

representing(0.2% and 9.6%, respectively) of the total oil.  -Caryophyllene(38.4%),followed 

by germacrene D(11.4%), spathulenol (10.5%) and α-humulene(8.7%) were the main 

constituents among the 16 characterized, comprising 87.6% of the total,detectedin the oil of 

S.palaestina Benth.In this oil, sesquiterpenes(74.2%) predominated over 

monoterpenes(12.9%)[3]. 
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Benzofurans have attracted a great deal of interest because of their presence ina large 

number of natural products, their biological activities, and their potential applications as 

pharmacological agents. For example, 5-benzofuranol has potent antiallergic and anti-

inflammatoryactivities [1]. Machicen diol, a benzofuran isolated from the extracts of 

Machilus glaucescens, a folk medicine, has been used in the treatment of asthma, rheumatism, 

and ulcers. In addition, benzofurans containing 1,3-thiazole derivatives have been reported to 

possess tuberculostatic, antibacterial, and antifungal activities [2]. As part of our continued 

interest for the development of newsynthetic methods for spiro-fused compounds [3], we 

report the oxidationof 4b,9b-dihydroxy-4b,9b-dihydro-10H-indeno[1,2-b]benzofuran-10-

ones1 (Figure 1), as anew and simple route for the synthesis of novel 3H,3'H-

spiro[benzofuran-2,1'-isobenzofuran]-3,3'-dione derivatives 2.dihydroxy indeno benzo 

furanones1 were simply prepared using addition reaction of ninhydrin with substituted 

phenols and suffered the oxidative cleavage reaction with H5IO6 in aqueous media and at 

room temperature.The identification of the products 2 were occurred based on theirIR, Mass 

and NMR Spectra. 
 

 

Figure 1. Schemee of the reaction. 
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6-Aminouracil derivatives represent very important classes of functionalized uracils. 

Moreover, 6-amino-uracils find wide applicationsas starting materials for the synthesis of a 

number of fuseduracils of biological significance, for example, pyrano-, pyrido-,pyrazolo-, 

pyrimido-, pyridazino-pyrimidines [1]. Uracil derivatives, which have pyrimidine-like 

structure (uracil = pyrimidine-2,4-dione), have also an elegance role in heterocyclic 

chemistry. They have aroused much interest owing to their potential applications in medicine 

and photobiology. Pyrimidine dyes in some cases prepared from 6-aminouracils have found 

industrial applications in hypnotic drugs, in living cells, in detecting cancer and having 

pharmacological and biological activities[2].In continues of our interest on chemistry of 6-

aminouracils and as a part of our previous research programs on the preparation of 

biologically potentially importance heterocycles [3], herein, we wish to report a simple and 

fast procedure for the synthesis of new 6-amino-5-(3,4-dioxo-3,4-dihydronaphthalen-1-

yl)uracil derivatives 3via reaction of 1,2-Naphthoquinone 1 with 6-aminouracils 2 in DMSO 

at 70 
o
C (Figure 1). The reactions were completed within 2-3 hours, affording the 

corresponding products 3 in good to excellent yields. The structure of these new compounds 

were undoubtedly characterized by IR, Mass, 
1
H and 

13
CNMR Spectra.  

 

 

Figure 1.simple and highly efficient synthesis of 6-Amino-5-(3,4-dioxo-3,4-dihydronaphthalen-1-yl)uracils 
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Pyrimidine and related fused heterocyclic compounds have attracted the attention of 

numerous researchers due to their important biological. they have been reported asanticancer, 

antiviral, antitumor, and anti-inflammatory agents [1-2].Moreover, tetrazoles have found 

utility in pharmaceuticals as lipophilic spacers and carboxylic acid surrogates, in special 

explosives, photography and information recording systems[3]. Herein, 2,4-dichloro-

5(chloromethyl)-6-methylpyrimidine 1were prepared according to the previous procedure and treated 

with sodium 1-amino-1H-tetrazole-5-thiolate 2 as abinucleophile in CHCl3. to obtain 5-((2,4-dichloro-

6-methylbenzyl)thio)-1H-tetrazol-1-amine3. Compound 3was further cyclized with K2CO3 in boiling 

DMF to give the desired novel tricyclic compound4. Treatment of compound 4 with various secondary 

amines afforded the corresponding products5a-gin yields(Figure 1). All of these compounds were 

characterized by FT-IR, 
1
H NMR, 

13
C NMR and mass spectrometry. 

 

 

Figure 1. Scheme of the reaction. 
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Polymers have an important role in our daily lives and a large amount of polymers produce 

each year. Polymers have many advantages e.g. Less weight, higher energy efficiency, 

performance and durability and more flexibility in design and processing [1]. Poly(ionic liquid)s 

(PILs), are compounds that have an IL species in each monomer repeating unit, that are connected 

to the polymer backbone and can be afforded through polymerization of IL containing 

polymerizable groups either in cation or anion, or chemical modification of other polymers. Due 

to their chemical structure (polymers containing repeating cationic and anionic units that are an 

electrolyte group), also called poly electrolytes [2]. Styrene is one of the most chemicals that has 

a wide range of applications from food packaging to automobile segments [3], so much of 

research is focused on enhancing the properties of polystyrne. In the present work, the styrenic IL 

monomers based on 1-Methylbenzotriazolium cation were synthesized by linking the  1-

Methylbenzotriazol to VBC, then new styrenic ionic liquid based PILs (Figure 1.) were prepared 

with the free radical polymerization method. The structure of PILs were characterized by IR 

and
1
HNMR data.Study of thermogravimetric analysis, and differential scanning calorimetry data 

showed that the resulting polymers have excellent thermal stability. Solubility of homopolymers 

in different organic solvents was tested and the electrochemical window of their was investigated 

for comparison with polystyrene. The styrenic ionic liquid based PILs with the advantage of 

facile synthesis and the ability to incorporate many desirable functional moieties offer an efficient 

route to highly functional styrenic PILs.  

 

A: Cl, BF4, PF6

A A A AA

 
Figure 1. Styrenic ionic liquid based PILs. 
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6-Aminouracils are keyintermediates in the synthesis of xanthineswhich constitutethe basic 

nucleus of various drugs such as caffeine, 6-mercaptopurine, penciclovir, theophylline, 

theobromineetc. 6-Aminouracils are also used as startingmaterials for the synthesisof various 

fused heterocycles with biological importance, suchas pyrido-, pyrazolo- and pyrimido-

pyrimidines [1]. However, many procedures were reported for the synthesis of 6-

aminouracils, the basic and most frequently procedures have beeninvolvingthe condensation 

of ureas with cyanoacetic acid in the presenceof phosphorous oxychloride or acetic anydride, 

all these procedures suffer from drawbacks such as use of no recovery of catalysts,lack of 

simplicity in their experimental procedure. Therefore,developing a synthetic method for a 

One-Pot  synthesis of 6-aminouracils using an environmentally friendlysolvents and 

conditions is desirable [2].In continues of our previous success on the synthesis of 

biologically potentially importance heterocycles [3], here, we wish to report a novel and 

efficient procedure for the preparation of substituted 6-aminouracils2via One-Pot  synthesis 

and oxidation of cyclic diols 1with periodic acid in aqueous media (Figure 1). As shown in 

the figure1the used oxidant and conditions are in agreement with green aspects of chemistry. 

The products 2 were characterized based on their IR, Mass and 
1
H and 

13
C-NMR Spectra. 

 

 

 
Figure 1. One-Pot  synthesis of substituted 6-Aminouracils 
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Heterocyclic compounds have increasing important in the pharmaceutical industry and the 

most of important life-science products are contain heterocyclic structures [1,2].Halogen 

substituents atdifferent positions of heteroaromatic systemsring indicate different reactivity 

tonucleophiles, for example in pentafluoropyridine order reactivity toward nucleophilic attack 

follow the sequence 4-F> 2-F > 3-F [3-4]. In this work we report the synthesis of some 

dihydro-dipyrido-triazine Systems via reaction of 1,6- diamino- 2- oxo- aryl- 1,2- 

dihydropyridine- 3,5- dicarbonitrile (1)with pentafluoropyridine(2) in the presence of 

potassium carbonate in CH3CN at reflux temperature (Figure 1). All fluorinated products 

were confirmed with NMR Spectra. 

 

Figure 1. Synthesis of dihydro-dipyrido-triazin systems. 
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Emerging infectious diseases and the increasing number of multi-drug resistant microbial 

pathogens still make the treatment of infectious diseases an important and challenging 

problem[1]. Therefore, there is an urgent need for development of new antibacterial and 

antifungal agents with divergent and unique structure and with a mechanism of action 

possibly different from that of existing antimicrobial agents[2]. The pyrrolo[3,4-b]quinoline 

ring system is present in compounds associated with a wide variety of pharmacological 

properties as is exemplified with hypnotic and cytotoxic  effects, and with analgesic and 

antiviral activities [3].In this study, a series of new pyrrolo[3,4-b]quinolin-2(3H)-

yl)benzamide derivatives (7a-g) was synthesized by reaction of benzohydrazide derivatives 

(6a-g) with 9-phenylfuro[3,4-b]quinoline-1,3-diones (5a-b) in the presence of Et3N and 

evaluatedfor their antibacterial activity against various bacterial strains using in vitro disc 

diffusion methodby measuring the zone of inhibition. Most of the compounds exhibited 

potential antibacterial activity against gram-negative (Escherichia coli) and gram-positive 

bacteria (Streptococcus and Enterococcus).
 

 

 
Figure 1. Scheme of the reaction. 
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Teucrium genus belonging to the Lamiaceae family comprises about 300 species, 12 are 

described in the flora of Iran, among which three are endemic [1]. A wide number of 

Teucrium species are rich in strongly – bioactive phenolic compounds and are used in 

folkloric medicine, in the food industry and in pharmacies for their antimicrobial, 

antinociceptive, antioxidant, hypolipdemic, anti- inflammatory and hypoglycemic properties. 

Due to the wide spectrum of their biological activities, several essential oils from Teucrium 

aromatic plants play an important role to treat various human diseases [2]. Water distilled oil 

obtained from the aerial parts of T. persicum have been the subject of our previous studies. epi 

- α - Cadinol (23.2%) and α - pinene (17.3%) were the main components [3].In this study the 

composition of the essential oil from leaves and flowers oil of T. hyrcanicum which was 

collected from Gilan province, In July 2015, obtained by hydrodistillation were analyzed by 

GC and GC/MS.In T. hyrcanicum oil, thirty- six components, which representing 93.5% of 

the total composition, were identified. The leaf and flower oil of T. hyrcanicum consisted of 

one monoterpene hydrocarbon (4.8%), five oxygenated monoterpenes (16.1 %), one 

sesquiterpene hydrocarbon (8.3 %), three oxygenated sesquiterpenes (8.8 %), one diterpene 

(0.6 %) and 25 non terpenoid compounds (54.8 %).(Z) -β- Farnesene (8.3%), liguloxide (8.0 

%), p-tert- butyl - α- methyl hydro cinnamaldehyde (6.8 %), linalool (6.6 %) and n- hexyl 

salicylate (5.3 %) were the major components in this oil, followed by limonene (4.8 %) 

citronellol (4.5 %) and phenyl ethyl alcohol (4.3 %). 
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The genusTeucrium which belongs to the family Lamiacea, includes 300 species 

widespread all around the world. In flora of Iran, this genus represented by 12 species, among 

which three are endemic [1]. The genus Teucrium is one of the richest sources of diterpenes, 

with a neoclerodane skeleton: more than 220 diterpenes have been described up to now, and 

many of these are particulary interesting because of their ecological role as antifeedants 

against different species of insects and for their role in the medicinal properties of the plants 

[2]. Teucrium polium and T. gnphalodes are two medicinal plants endemic to the Iberian 

Peninsula. The stems of T. hyrcanicum was collected from Rostam Abad, Gilan Province, in 

July 2015. The essential oil obtained by hydrodistillation using a Clevenger type apparatus 

from the stem of the plant and analyzed by GC and GC/MS. Twenty – seven components 

representing 86.2% of the stem oil of T. hyrcanicum were identified. The main compounds 

were hexadecanoic acid (29.4 %) and ligoloxide (17.3 %). Other notable constituents were 

ethyl hexanoate (8.9 %), 6,10,14- trimethyl- 2 - pentadecanone   (6.8 %), and 1- octen- 3- ol 

(4.2 %). The oil of the plant was characterized by large amounts of aliphatic compounds (62.7 

%). 
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     Recently, noble metal nanoparticles such as Au, Ag, Pt, and Pd are widely developed due 

to their special physiochemical properties in biological applications. Among these, gold 

nanoparticles have been considered as an important area of research due to their unique and 

tunable surface plasmon resonance and their applications in biomedical science [1]. Plant 

mediated synthesis of AuNPs is gaining more importance over other processes because the 

synthetic methods involve various chemicals that may lead to the presence of toxic chemical 

species, which may have adverse effects in biological applications. Currently a lot of research 

studies leading to novel methods of green synthesis of AuNPs have been carried as these 

methods are cost effective, free of hazardous reagents and involve only mild reaction 

conditions [2, 3]. 

      In this study, green synthesis of gold nanoparticles (AuNPs) from aqueous AuCl4
-
 solution 

using aqueous extract of Malva parviflora L. was successfully carried out. The leaf aqueous 

extract of Malva parviflora was prepared using ultrasound-assisted extraction method. The 

obtained Malva parviflora L. extract is capable of in situ synthesis of red-purple color AuNPs 

at ambient conditions. The reaction process was monitored by using UV–vis 

spectrophotometry. Further characterizations of nanoparticles were carried out using TEM 

image and particle size analysis. The surface plasmon absorption spectrum of AuNPs exhibits 

only a single peak at around 545 nm. The TEM image showed that the highly dispersed 

AuNPs with less than 20 nm size and spherical shape were prepared which effectively 

considered as single particles. The effect of different variables on the biosynthesis and 

plasmon absorbance of AuNPs such as various volumes of extract, time and pH were studied. 

The results indicated that the red color AuNPs with 8 nm size and intensified plasmon 

absorbance bands were observed at alkaline media. Furthermore, cytotoxicity evaluation of 

nanoparticles denoted that the green synthesized AuNPs have low toxicity in comparison with 

chemically prepared AuNPs using citrate.  
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Aromaticity is one of the cornerstones of modern organic chemistry, aromaticity is a 

manifestation of electron delocalization in closed circuits,either in two or in three 

dimensions,The properties derived from topological analysis of electron density at the ring 

critical point, RCP, have been used to model four different aromaticity indices. The 

intercorrelations between various aromaticity indices and some properties extracted from the 

RCPs of 9 aromatic rings have been investigated. It was found that individual RCP properties 

cannot be considered as reliable quantitative characteristics of 𝝅 electron delocalization in 

heterocyclic compounds. 

 

 

 

 

 

. 
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and drug delivery 
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Hydrophilic gels called hydrogels are cross-linked materials absorbing large quantities of 

water without dissolving. Capacity to store water or aqueous soloutions make hydrogels as an 

unique matrix of drug delivery system. Crosslinked poly(2-N,N-dimethylaminoethyl 

methacrylate) were synthesized using ammonium persulfate (APS)/ 

Tetramethylethylendiamine (TEMED) as an initiator/accelerator system in the presence of 

tetraethylenglycol diacrylate (TEGDA) as crosslinker in water at 60˚ C. The synthesized 

samples were confirmed by various techniques and then were investigated as a carrier for 

gastroretentive delivery of Metronidazole (MTZ), an effective antibiotic administered in 

peptic ulcer therapy. The parameters such as pH, irradiation time on the swelling behavior of 

products were studied. The results of swelling studies in artificial gastric and intestine media 

exhibited higher swelling ratio in lower pH for gastroretentive drug delivery (GDD).  The aim 

of this work was the development of a versatile route for the preparation of pH-responsive 

hydrogel. Swelling rate of synthetized polymer was studied in simulated gastric fluid (SGF) 

and simulated intestinal fluid (SIF) mediums. The results show that the developed hydrogle 

system shows a potential application for pH-senstive oral drug delivery. 

c

c

c

o

o

CH2

CH2

2HN

C C

APS/TEGDA

 

Figure 1. Scheme of the reaction. 
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Due to the high importance of furans in biologically active molecules, a number of 

synthetic approaches have been devised and published as alternatives to the classical methods 

represented by the Knorr, Paal-Knorr, and Hantzschprotocols [1-3]. 

 In this communication, we report synthesis of furan derivatives from arylglyoxals and 

malononitrile, in the presence of sodium azide in water as solvent at room temperature. The 

product was identified by IR, 
1
H-NMR and 

13
C-NMR Spectra.  

 

 

 
 

Figure 1. Scheme of the reaction. 
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In recent years, energy demands and universal warming havearoused intense attention in clean 

and renewable solar energy sources.In this context, dye-sensitized solar cells have 

attractedconsiderable attention as they offer the possibility of low-costconversion of photovoltaic 

energy. The search for novel dyesin the con text of dye-sensitized solar cells has gainedmuchimpetus 

since the first reportin1991 by O‘Regan.[1] Thereare twokindsof dyes,metal-complexandmetal-free 

types.Importantmetal- complexdyesareruthenium complexes.
2
Although the conventionalruthenium-

based sensitizers hold the record of the solar-energy-to-electricity conversionefficiencies of 11%, they 

are expensive andhard to purify relative to metal-free organic sensitizers. In view of the limite 

davailability an denvironmentalissues associatedwithrutheniumdyes,metal-freedyesareconsideredto be 

analternativeforuseindye-sensitized solar cellsbecausetheyhavehighmolar absorptioncoefficients 

andcanbepreparedmoreeasily and economically. Thus, organicsensitizers have emerged as competitive 

alternatives to theRu-based counterparts because various organic chromophoreswith high molar 

extinction coefficients can be facilely synthesized. Thus, considerable  progress has been made on the 

design oforganic dyes, which favor high performance in dye sensitized solar cells. Herein, we 

synthesized a new organic dye employing diphenyl amine following by alkylation, 

vilsmeierformylationand wittig reaction which was used as sensitizers in dye-sensitized solar cells. 

Figure 1 shows the synthesis of this new organic dye. 
 

 
Figure 1. Synthesis of new organic dye 
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Oxidative Desulfurization of Dibenzothiophene over Nano  Polyoxometalate 

Supported on  Nano MoO3 and  Nano MCM -41  
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Sulfur organic compounds comprise the bulk of the content of sulfur crude oil. 

sulfurOrganic compounds in crude oil content in Iran between 0.25  to 3.23 weight percent is 

estimated, so Iran is among the countries with the highest amount of Sulfur organic 

compounds in its oil reserves. Combustion of fuels get from petroleum like diesel and 

gasoline produced and emissions from sulfur oxides that cause to environmental pollution and 

acid rains and are chemical catalyst deactivation. Also acid rain causing to solve construction 

materials, toxic lake and loss of jungles ]1[. ODS is considered as one of the leading 

processes to reduce the total sulfur content of fuels due to its potential advantages over HDS. 

First, it requires no hydrogen, and, second, this process can be carried out at relatively mild 

conditions (usually 313-373 K and 0.1-0.2 MPa). In fact, the ODS is a kind of desulfurization 

technology in which oxidants oxidize organic sulfur and the reaction products are eliminated 

by absorption or extraction ]2[. ODS is conducted at  atmospheric pressure where temperature 

is usually below 100ºC. Regarding the recent studies, oxidative desulfurization can reduce the 

sulfur content of diesel and gasoline with 1500 ppm to less than 5 ppm while its cost is less 

that of traditional hydrotreater plants ] 3 [.M41S is the generic term for the various types of 

MCM (Mobil Composition of Matter) materials in the mesoporous rang. MCM-41 is the most 

widely studied M41S material [4].This is due to thesimplicity and ease in its preparation with 

negligible pore-networkingand pore-blocking effects [5].It consists of an amorphous( 

alumino, metallo)-silicate framework forming hexagonalpores. MCM-41 has high surface 

areas of up to 1200 m
2
/g and largepore volumes. The pores are very uniform causing narrow 

pore sizedistributions]6[.Inthis study, a kind of ternary acidic solid catalysts that include POM 

/ MoO3 / MCM - 41 is used. Using this nano-catalysis POM / MoO3 / MCM- 41 is in 

desulfurization. The advantage of using this nano-catalysts is  having a relatively large surface 

area and volume, which is a good alternative to Theconventional catalysts. The required Tests 

to prove Nanvshdn such as Sem, FT-IR, XRD and The BET test to obtain specific surface 

area of the catalyst weredone. Then optimizing parameters such as molar ratio of O / S, 

temperature, time and catalysts to achieve maximum conversion rate rate was done. 
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The genus Ferula is represented in the Flora of Iran by 30 species, including 15 endemic 

[1]. The resins of the plant have been used in China as a remedy for malaria and dysentery 

and also as an insecticide. Othermedical uses are also reported, such as sedative, 

antispasmodic, for toothache, asthma, cough, epilepsy, fever, irritable colon, as an 

antihystericfor feminine sterility, and against rheumatism. A large number of studies have 

concerned the genus Ferula and reported newly identified compounds extracted by solvent. 

The reported compounds are mainly coumarin derivatives and sesquiterpene alcohol esters, 

most of which are aromatic esters bearing the daucane skeleton [2]. Few studies have reported 

the chemical composition of Ferula essential oils. The aerial parts of Ferula haussknechtii 

was collected from Ilam, in July 2015. Voucher specimens have been deposited at the 

Herbarium of the Research Institute of Forests and Rangelands (TARI), Tehran, Iran.The 

methanolic extract of the air-dried aerial parts of the plant was obtained by percolation 

method. The extract was analyzed by GC and GC/MS. Sixteen components were identified in 

the extract of F.haussknechtii representing 85.4% of the total components detected. The major 

compounds of methanolic extract were (Z) -α-  atlantone (20.8%) and (E) -α- atlantone 

(19.2%) followed by iso menthyl lactate (7.9%), neo- menthyl lactate (5.9%), (Z) – menthyl  

jasmonate (5.7%) and hexadecane (5.4%).Water distilled oil obtained from the aerial parts of 

F. szowitsiana has been the subject of our previous studies. α- Pinene (12.6%), germacrene D 

(12.5%) and β- pinene (10.1%) were found to be the major constituents [3]. 
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dye-sensitized solar cell application: a periodic density functional theory 

study 
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Dye-sensitized solar cells (DSSCs), which have been considered as one of the most 

promising and low-cost alternatives to conventional inorganic silicon-based solar cells, have 

attracted considerable attention since reported by O'Regan and Grätzel in the 1990‘s [1-3].In 

this work, we have selected four typical additives, 2H-tetrazole (2HTz), 2H-tetrazole-5-thiol 

(5TTz), 2H-tetrazole-5-amine (5ATz) and TBA, to investigate their interaction modes and 

mechanisms with TiO2anatase (101), (100) and (001) surfaces in both vacuum and acetonitrile 

conditions by a periodic DFT method. The results are analyzed by means of adsorption modes 

and energies, band structures, total and partial density of states (TDOS and PDOS). We find 

that the additive adsorption can strongly affect the geometric and electronic structures of three 

different TiO2 surfaces. Moreover, the solvent environment and the adsorption density of 

additive molecules are also important and influential to the structural, energetic and electronic 

properties of additive-anatase systems so as to influence the conversion efficiency of DSSC. 

Table 1 shown key adsorption and electronic structure parameters of both bare and additive 

sensitized TiO2anatase (101) surfaces with and without solvent condition. 

Table 1. 
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Band gap 

(eV) 

ΔFermi 

energy (eV) 

Fermi 

energy 

(eV) 

Adsorption energy 

Ead (kcal mol
-1

) 

Hydrogen bond 

length H...O2c 

(ºA) 

N-Ti bond 

length 

(ºA) 

Adsorbate 

      Vacuum 
2.61  -6.546    Bare 

2.42 0.000 -6.546 26.225 1.751, 2.868 2.307 2HTz 

1.44 0.538 -6.008 31.897 1.743, 2.219 2.249 5ATz 

1.39 0.466 -6.080 57.357 1.696, 2.117 2.288 5TTz 

2.59 0.523 -6.023 31.374 2.065, 2.326 2.301 TBP 

       

      Acetonitrile 
2.61  -6.447    Bare 

2.59 0.05 -6.398 19.075 1.744, 2.883 2.2823 2HTz 

1.44 0.54 -5.914 15.302 1.769, 2.213 2.211 5ATz 

1.52 0.48 -5.971 15.628 1.689, 2.086 2.364 5TTz 

2.37 0.25 -6.200 27.893 2.083, 2.349 2.278 TBP 
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The modeling of the reactions of 4-propyl-1,2,4-triazole-3,5-dione as oxidizing agent for 

theoxidation of 1,4-dihydropyridines and 4-(p-chloro)phenyl-1,3,4-triazole-3,5-dione as an 

effective oxidizing agent for the oxidation of 1,4,5-triphenyl-4,5-dihydro-1H-pyrazole was 

performed on the basis of the anomeric based effect (Figures 1 and 2). The modeling and the 

appropriate calculations on the structures of the precursors, the different positions of the 

transition states (TS) of the reactions, intermediates and the products have undertaken by 

DFT-B3LYP/6-31G* method [1]. The theoretical study shows that stepwise anomeric based 

oxidation (ABO) have suitable structures than concerted pathway. The different aspects of 

this study were investigated and the obtained resultsare  presented. 

 

 

Figure 1. Stepwise anomeric based oxidation mechanism in the synthesis of 1,3,5-trisubstituted pyrazolines 

 

 
Figure 2.  Stepwise anomeric based oxidation mechanism in the synthesis of 1,4-dihydropyridines 

References 

[1]  All of the calculations were performed by: Spatran ’10-Quantum Mechanics Program: (PC/x86) 

1.1.0v4. 2011, Wavefunction Inc., USA. 

 

  

https://www.researchgate.net/institution/Razi_University
mailto:mzolfigol@yahoo.com


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
396 

 

Superparamagnetic Fe(OH)3@Fe3O4 nanoparticles: An efficient and 
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The amide bond formation is an important functional group in chemistry and nature 

due to its presence in polymers, dyes, peptides, and protein structures [1]. 

Transamidation of amides with amines is an attractive method for exchanging the 

constituents of two different amide groups. Due to the high stability and easy 

separation of the catalyst from the reaction mixture by using an external magnet, 

magnetic nanoparticles-supported catalysts have been successfully deployed in a 

variety of important organic reactions [2]. As part of our continuing interests in using 

magnetic nanoparticles as catalyst support in organic reactions, we have recently 

reported the results obtained for the tandem oxidative amidation of alcohols with 

amine hydrochloride salts using superparamagnetic Fe(OH)3@Fe3O4 nanoparticles 

catalyst [3].To further establish other organic transformations with our catalyst, herein, 

we describe an inexpensive, magnetically recoverable and environmentally friendly 

catalytic system (Fe(OH)3@Fe3O4) for the transamidation of primary carboxamides, 

phthalimide, urea and thiourea with amines (Figure 1). 

 

Figure1. Fe(OH)3@Fe3O4 catalyzed transamidation of primary carboxamides, phthalimide, urea and thiourea 

with amines. 
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Within the past two decades, the use of magnetic micro- and nanoparticles in biomedical 

applications has attracted more and mor attention. In this respect, the design of polymeric 

(nano-)carrier materials is a key part of de novo drug delivery systems (DDSs). Among them 

multi-stimuli responsive biodegradable polymeric nanocarriers for targeted and controlled 

drug delivery are particular of interest, in part due to their good biocompatibility, high drug 

loading capacity, adequate stability in the bloodstream, long circulation properties, and 

selective accumulation at the site of action together with a suitable drug release profile [1-2]. 

For this purpose, the starch end-caped itaconatmacromonomer (StIAM) was adsorbed onto 

the surface of Fe3O4 nanoparticles, and then copolymerized with NIPAAmvia a ‗free‘ radical 

initiated polymerization technique (MNHG). The chemical structures of sample as 

representatives were characterized by means of FTIR and 
1
H NMR spectroscopies. The 

LCST, morphologies, elemental compositions, and magnetic properties of the synthesized 

MNHGwere examined. Finally loading efficiency and release rate of methotrexate were 

assessed.   

 

 

Figure 1.  Scheme of the reaction. 
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PANI as a Biodegradable–Conductive Polymer 
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The conductive polymers such as polyaniline (PANI), and its derivatives have been 

witnessed an immense interest for the fabrication of conductive scaffolds due to its simple 

synthesis, chemical and electronic properties[1]. In this respect, hyperbranched  

aliphaticpolyesters(HAP) and polycaprolactone(PCL) may be appropriate candidates for 

improvement of aniline properties, in part due to their biocompatibility, biodegradability, their 

highly branched structure and wide range of practical, technological, and biomedical 

applications [2-3]. The HAP  were synthesized by the meltpolycondensation reaction and 

poly(ε-caprolactone) arms have been grown on some of its end hydroxyl groups (HAPCL) by 

the ring opening polymerization. The synthesized macromonomer (HAPCL) subsequently 

were employed in chemical oxidation copolymerizations with aniline monomers to produce 

star-shaped PANI (S-PANI) with (HAPCL)core.Theterpolymer ,HAPCL and HAP were 

characterized by FT-IR,
1
HNMR,scanning electron microscopy and cyclic voltammetry. 
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Figure 1.  Scheme of the reaction 
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Polycaprolactone for Drug Delivery Application 
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Hydrogels are presently under investigation as matrices for the controlled release of 

bioactive molecules, in particularpharmaceutical proteins, and for the encapsulation of living 

cells [1]. Hydrogels based on poly ethylene glycol (PEG) in combinationwith a biodegradable 

polyester have the advantages of biocompatibility and degradability and have thus found 

applications inbiomedical systems [2]. In this research, azide-functionalized polycaprolactone 

(PCL) and poly ethylene glycole were synthesized, separately. Afterwards, pentaerythritol 

was functionalized by alkyne groups by using of propargyl bromide. The functionalization of 

precursor was confirmed by IR and H-NMR spectroscopy. In the final step amphiphilic 

hydrogels were synthesized by coupling of azide and alkyne groups of precursors in the 

presence of Cu (I) and sodium ascorbate catalyst system (Click Chemistry). The amount of 

hydrophobic (PCL) and hydrophilic (PEG) parts of hydrogels were 25%-75%, 50%-50%, and 

75%-25%, respectively. The results show, with increasing of PEG percentage in hydrogels 

structure, the swelling increased in water.  

 

 

 

 

 

 

 

 
 

 

 

Figure 1.  Scheme of the reaction 
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In recent years, the discovery of new drug delivery systems based on biomaterials has 

attracted much attention for treatment of cancer diseases. Widely used biomaterials for the 

controlled release of anticancer drugs include natural polymers, such as alginate (Alg), 

chitosan (CS), and cellulose derivatives [1]. Chitosan, a cationic polysaccharide consisting of 

d-glucosamine and N-acetyl glucosamine, has been extensively applied in drug delivery 

systems, because it is biodegradable, biocompatible, non-immunogenic, non-carcinogenic, 

anti-bacterial and mucoadhesive. The use of polyelectrolyte complexes (PEC) between the 

anionic polymers such as Alg and cationic CS has been widely studied for the controlled 

delivery of drugs [2]. Among chemotherapeutic compounds in the treatment of cancer 

diseases, 5-fluorouracil (5-FU) is one of the most widely used antineoplastics drugs for the 

treatment of different cancer diseases. However, it metabolizes so fast that the biological half-

life is only 10-20 min [3]. Studies on the applications of clays to carry out specific functions 

such as delaying and/or targeting drug release, improving drug dissolution, increasing drug 

stability and modifying drug delivery patterns have been reviewed. Among layered silicate 

materials, montmorillonite (MMT), has attracted a great deal of attention due to its ability to 

release drugs in a controlled manner, mucoadhesiveness to the pharmaceutical formulations, 

ability to cross the gastrointestinal barrier and orally bioavailability [4]. In this study to 

develop a control drug release system for 5-FU, and the synergitic effect of folic acid in 

cancer chemotherapeutic compounds, drugs were loaded on montmorillonite layers by 

intercalation method. In order to control the drug release, the prepared nanocomposites was 

compounded with Alg, and further coated with CS. This novel drug delivery system was 

characterized by Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD), 

and scanning electron microscopy (SEM) analyses. By in vitro experiments the effects of 

MMIT contents and pH of the release media on the release rate of the drugs were investigated. 

According to the results, the prepared nanocomposite system is suitable for co-delivery of 5-

FU and folic acid with a controlled manner. 
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Mk tvsjhnl Evaluation of Anticancer Properties on Synthesized (Z)-Methyl 

2-(1-(benzo[d]thiazol-2-yl)-2-oxo-1,2-dihydroimidazo[2,1-a]isoquinolin-

3(10bH)-ylidene)acetate on TC-1 cell line) 
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Most of the drugs which are currently used were detection by organic chemistry reactions. 

In recent years, synthesis of fused heterocycles are of interest due to their medicinal activities. 

Dihydroimidazoisoquinoline and its derivatives are very important multi-ring compounds due 

to their pharmacological and biological activities [1-4]. 

In this study evaluation of anticancer properties of synthesized (Z)-methyl 2-(1-

(benzo[d]thiazol-2-yl)-2-oxo-1,2-dihydroimidazo [2,1-a] isoquinolin-3(10bH)-ylidene)acetate 

on TC-1Cell Line is described [5]. 

 

 

Figure 1. Scheme of the reaction. 

 

 

 

References 

[1] M. Chang, M.H. Wu. Y.L. Chen. Tetrahedron Letters 53 (2012) 4146. 

[2] V. G. Brunton, P. Br. Workman. Journal of  Cancer 1993, 67, 989. 

[3] G. D. Ho, W. M. Seganish, A. Bercovici, D. Tulshian, W. J. Greenlee, R. 

      D. V. Rijn, A. Hruza, L. Xiao, D. Rindgen, D. Mullins, M. Guzzi, X. Zhang,  C. Bleickardt, R. 

Hodgson, Bioorganic Medicinal Letters 2012, 22, 2585. 

  

mailto:aiobabdi332@yahoo.com


 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
402 

 

Synthesis of Silver Nanoparticles via Poly (Acrylamide),Chitosan g-poly 

(Acrylamide) Hydrogel Networks by use of NaBH4 and Glucose as 

Reducing Agent and use them for Antibacterial Application 
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Nanoparticles (NPs) and nanostructured materials areconsidered as an important class of 

materials that have foundfascinated interest in biomedical, catalytical, opticaland electronic as 

well as quantum-size domain applications. A number of methods have been suggested 

anddeveloped for the synthesis of non-agglomerated nanoparticles. These include polymers, 

biological macromolecules, latex particles, mesoporous inorganicmaterials dendrimers, 

microgels or hydrogels, colloidal systems, and others. Most of theabove mentioned systems 

provide a good stability for nanoparticles, but microgel or hydrogel network 

template/carriersystems can act in a similar way. In addition, these make itmore convenient 

for producing smaller size nanoparticles.However, these make it more convenient for 

producing smallersize nanoparticles [1]. Poly (Acrylamide),Chitosan g-poly (Acrylamide) 

hydrogel had synthesized according to Kim et al [2] and Pourjavadi et al [3]. Briefly after 

synthesizing hydrogels they placed in AgNO3 solution for 24 hours and after that they 

transferred to NaBH4 and Glucose with NaOH solutions with different concentrations. Effect 

of hydrogel kind, reducing agent species and their concentrations on the size of silver 

nanoparticles have been studied. The formationof silver nanoparticles has been confirmed 

with ultraviolet visible (UV–Vis) spectroscopy, dynamic light scattering (DLS), TEM, SEM, 

Fourier transform infrared (FT-IR) spectroscopy, X-ray diffraction (XRD) analyses. 

Thermogravimetric analysis (TGA)provides the amounts of silver nanoparticles exist in the 

hydrogel networks. In conclusion, we have demonstrated that controlled sized silver 

nanoparticles with 10-40 nm were synthesized inside the hydrogeltemplates. The nano-

composites exhibitfair anti-bacterial action against E. coli and B.cereus as model bacteria. 

 

 
Figure 6. Schemeatic representation for the Ag nanoparticles formation in the hydrogel network [1] 
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Synthesis and characterization of Ni-Cr-NO3 layered double hydroxide 

prepared by co-precipitation at hydrothermal conditions 
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Layered double hydroxides are nanostructured materials with positive charge which can 

form nanobiohybrids in combination with biomolecules with negative charge (such as 

vitamins, drugs and DNA strings). In this research project Ni-Cr-LDH was synthesized with 

metal ratio of 3:1by co-precipitation method at hydrothermal conditions. These solutions were 

kept at pH 10.5. The optimal operating conditions was reported T=65°c and time=24 h.The 

prepared LDH was characterized by X-ray diffraction (XRD), fourier transform infrared 

spectrometer (FT-IR), ultra violet (UV), cyclic voltametery (CV) and scanning electron 

microscopy (SEM). The XRD patterns exhibit the characteristic reflections of LDH which are 

sharp and symmetric at low 2θ angle. In the FT- IR spectra an intense and broad adsorption 

band located at 3510 cm
-1

 was observed, which was attributed to the OH stretching due to the 

presence of hydroxyl groups and interlayer water molecule of LDH. λmax of Ni and Cr salts 

were different with λmax of LDHin the UV spectra.The electrochemical investigations in 

different pH revealed that the obtained electrode can be used as a sensor and was used in 

presence of 2-nitro phenol electrocatalysis. 

 

Figure 1. structure of LDH 
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Nano TiO2/SiO2: An Efficient and Recyclable Catalyst for the Synthesis of 

1-Amidoalkyl-2-naphthols 
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Amidoalkylnaphthols are observed in the structure of some nucleoside antibiotics and HIV 

protease inhibitors. They have also possess useful biological and pharmacological properties 

such as adrenoceptor blocking, antihypertensive, and Ca
2+

 channel blocking activities [1]. 

Amidoalkylnaphthols are also important synthetic building blocks and are used as precursors 

for the synthesis of cardiovascular-active 1-aminomethyl-2-naphthols [2], and 1,3-oxazines 

[3]. Recently nano catalyst pay attended special interest because of the vast area that elevated 

their efficiency. In this work, the preparation of some novel amidoalkylnaphthols using nano 

TiO2/SiO2 as an efficient nano catalyst is described via the three-component reaction of 2-

naphthol, various aldehydes, and (thio)amides in the presence of catalytic amount of nano 

TiO2/SiO2 under thermal solvent-free conditions. This simple protocol offer advantages such 

as short reaction times, simple work-up procedure, excellent yield, and recovery and 

reusability of the catalyst. 

 

Figure 1. Synthesis ofamidoalkylnaphthols using nano TiO2/SiO2. 
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application in combination cancer therapy 
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Explosives and Drugs are two completely different categories so that one destroys and the 

other cures. But now it has been proved that these two different manners exist in an eight- 

carbon box-shape compound called cubane simultaneously. The first usage of the cubane in 

medicinal chemistry returns to a patent in 1971.The mentioned compounds in this report were 

the potent antiviral agents [1]. Resistance of cancer cells to chemotherapy drugs is the most 

challenging part of cancer therapy that could be omitted when multiple drugs are delivered 

simultaneously; though, different drugs target different components of the cancer cell. The 

combined therapy from more than one anticancer drug can produce the optimal therapy effect 

[2].On the other hand, the body's immune system under chemotherapy become weak and 

susceptible to infectious diseases, so the during of chemotherapy for these patients, antibiotics 

are prescribed. Regardless of great amount of antibiotics and chemotherapeutics accessible for 

medical use, meanwhile the growing number of multi-drug resistant microbial pathogens 

produced in the last decades revealed an extensive medical requirement for novel 

antimicrobial agents [3]. In this study based-silica polymeric nanocarrier with anticipating the 

anti-bacterial properties was designed and developed as dual anticancer drug delivery system. 

The chemical structure, stimuli responsive co-delivery of anticancer drugs, anti-bacterial and 

anti-tumoral property of the developed system was fully characterized. 

 

 

 

 

 

Figure 1. Structure of nanocomposite 
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Tetrazole is a cyclic and aromatic compound including a carbon and four nitrogen atoms in 

a five-membered ring. In the category of heterocyclic compounds, tetrazole derivatives, in 

particular 5-substituted tetrazoles, are successfully utilized in medicine, biochemistry, 

agriculture and fine organic synthesis. Also a large number of medicinally important tetrazole 

heterocyclic incorporated drugs such as antihypertensive, antihistamine, diuretics, 

antiparasitic, anticancer drugs, inhibitors of thrombosis, and drugs with anti-inflammatory, 

anesthetic, antifungal, tuberculostatic and antiviral activity approved by the FDA [1].Smart 

carriers can increase the penetrance and survival of drugs in tumors and decrease the side 

effect and toxicity related with most anti-cancer drugs. Introducing different stimulus-

responsive properties to DDSs is an efficient way to achieve these goals [2].Cancer cells can 

develop resistance to chemotherapy drugs, but are less likely to develop resistance when 

multiple drugs are delivered simultaneously. However, different drugs target different parts of 

the cancer cell [3].In this research a novel antibacterial polymeric nano-system was developed 

for combination cancer therapy. The synthesized nanocarrier was fully characterized and its 

antibacterial activity was assessed by MIC values against some bacterias and funguses.DOX 

and MTX as anticancer drugs were conjugated concurrently to nanocarrier with an 

encapsulation efficiency of about 95% and sustained the release of both drugs up to 20 days 

with apparent pH-triggered controlled release manner. Cell viability tests affirmed that the co-

administration of DOX with MTX lead to an efficient anticancer performance to MCF7 cell 

lines verified by MTT assay test. 

 

 

 

 

 

 

Figure 1.structure of nanocomposite 
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resistance in cancer therapy using EDAHS as recyclable catalyst 
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Generally the classical synthetic methodologies involve expensive reagents and catalysts, 

which are not easily available and require harsh reaction conditions. Thus there is need to 

replace such reagents and catalysts. The threat to ecological and environmental synthesis due 

to the damages caused by the chemicals has put forward a new area of the so called ―Green 

Chemistry‖ that ionic liquids are incncept. Currently protic ionic liquids (PILs) have got 

popularity due to their extensive liquid temperature range, ionic conductivity and high 

thermal stability, which is ample for practical applications PILs, usually synthesized by the 

neutralization reaction of Bronsted acid and base, establish one of the most vital classes of ILs 

[1]. The development of new anti-cancer treatments with greater efficacy and fewer side 

effects remains a significant challenge of modern scientific and medical research. Curcumin, a 

natural polyphenol found in the dietary spice turmeric, has been demonstrated to inhibit 

cancer cell survival and proliferation, and to induce apoptosis without promoting the 

development of side effects[2]. 

 

 

Figure 1. Reaction of ketone and  aromatic aldehyde derivatives in EDAHS 

We have successfully developed a simple and an efficient method for the synthesis of 

curcumin derivatives under solvent-free conditions by the condensation of various aromatic 

aldehydes, using cheap and readily available EDAHS as a protic ionic liquid catalyst. For this 

purpose, a mixture 4-methylbenzaldehyde (0.24 mL, 2 mmol) and 1,3-diketones (0.13 mL, 1 

mmol) was treated with EDAHS (0.026 gr, 0.1mmol) at 70 °C for 40 min.When the starting 

aldehyde had completely disappeared, the reaction mixture was quenched by adding H2O (10 

mL) and filtered.  
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Aromatic hydrocarbon from the root of benzene can provide suitable environments for 

electron transition due to p orbitals, upper and lower electron clouds, and resonance 

phenomenon. Rylenes is a family of organic molecules with the chemical formula of 

C10nH4n+4which is focused in nanomedicines.Topological Indices, introduced in chemistry 

science using molecular graphs, are real numbers and constant [1]. The RRR index (Reduced 

Reciprocal Randic) has been firstly defined by Ivan Gutman in 2014 [2].Consider simple 

graph of Rylenes (C10nH4n+4) as presented in Figure 1. It is first tried to produce a relationship 

between the RRR indexesbased on the number of rings (n) as the following: 

( ) (16 4 2) 8RRR G n                                                        (1) 

Then RRR index is measured for Rylenes usingequation (1). The electron affinity energy 

(Eaff) of Rylenes was calculated using Gaussian 09 software and data were compared with 

those mentioned in valid papers[3]. Figure 2 shows the changes in Eaff ofRylenesaccording to 

the RRR index. Therefore, Eaff ofRylenescould be well predicted by the following equation:

   1.1516   3.1243affinityE ln RRR                                       (2) 

 

Figure1. Simple molecular graph of Rylenes.Figure2. Eaff of Rylenes according toRRR index. 
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The oxidation of alcohols to the corresponding carbonyl compounds is a key reaction in 

organic synthesis. The selective oxidation of alcohols to aldehydes orketones is a very 

important organic transformation, especially in preparing of some important precursors and 

intermediates for drugs, fine chemicals, vitamins and fragrances [1]. Acyclic and cyclic 

acetals of various carbonylcompounds were obtained in excellent yields under a mildreaction 

condition in the presence of trialkyl orthoformateand a catalytic amount of 

tetrabutylammonium tribromide(TBATB) in absolute alcohol [2]. In this work, we reported 

aerobic photo oxidation of alcohols by TBATB to corresponding carbonyl compound at room 

temperature. The carbonyl compound was characterized by 
1
HNMR,

13
CNMR, Gas 

Chromatography (GC) and FT-IR. This method presented high yield, chemoselective, and 

safe, operationally simple under mild reaction conditions, fast and cost-effective. Also, this 

investigationshowed that we used light as a green and available source. 

 

 

 

 

Figure 1. Aerobic photo oxidation of alcohols. 
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Phytochemical Content of Aerial Parts of Salvia Limbata From Sabzevar-

Iran 

Somayeh Ghezi, Behnam Mahdavi*, Behroz Maleki 

Department of Chemistry, Hakim Sabzevari University, Sabzevar 96179-76487, Iran 

b.mahdavi@hsu.ac.ir 

Salvia limbata is one species of the genus salvia which is belongs to the family of lamiaceae
[1]

. 

The wide variety of secondary metabolites such as flavonoids, tannins, and terpenoids were found 

in the essential oil of the plant that investigated for their pharmacological properties like analgesic; 

anti-inflammatory;hemostatic; antioxidant; antimicrobial and as an antitumor remedy
[2]

. Inthis 

study, we investigate the presence of some phytochemical compounds such as phenolic, flavonoid, 

alkaloid, anthraquinone, terpenoid, and steroids compounds in the extracts of aerial parts of 

S.limbata.The plant was collected from Sabzevar in May 2015. First of all, the plant part of S. 

limbata include flower and leaf were dried at room temperature, gritted, and steeped in methanol for 

72 hours at room temperature. Then thecrude extract was condensed with rotary and fractionated 

with n-hexane,ethyl acetate and water, respectively. Finally different reagents were applied on TLC 

or extracts solution to screen of the presence of group of compounds. Wagner regent (I2+KI) for 

alkaloids(produce of brownish precipitate); H2SO4and CHCl3 for steroeids and terpenoids 

compounds (formation two phase); FeCl3 (1%) for phenolic compounds; KOH (5%) for 

anthraquinons, and AlCl3 (1%) for flavonoids( dark green, red, and yellow points on the TLC 

profile respectively)
[3]

.The results are shown in Table 1. 

 
Table1:  Phytochemical content of the aerial parts of  Salvia limbata 

Plant  

 Parts   
Fractions 

Compounds 

Phenolic  Flavonoid Alkaloid Anthraquinone 
Steroid and 

Terpenoid 

Flower 

n- Hexane - - - - - 

Ethyl 

acetate 
✓ ✓ - - - 

Water - ✓ ✓ - - 

Leaves 

n- Hexane - - - - - 

Ethyl 

acetate 
✓ ✓ - - - 

Water - - ✓ - - 
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Silver nanoparticles have unique properties in molecular diagnostic and are also used in 

several aspects. AgNPs are used as anti-bacterial agents, catalyst, and optical sensors. [1]. 

Physical and chemical methods are the major ways to synthesis of silver nanoparticles 

(AgNPs); but the procedures are toxic, environmentally hazardous, and expensive [2]. Using 

of microorganisms and plant extracts is an alternative methods, which stands in green 

chemistry scope. In this study we synthesis the AgNPs using water extract of salvia limbata 

and also evaluate the effect of temperature on the synthesis of AgNPs. First, The flower of 

plant was collected, driedand milled. 100 g of the dried powder of the plant partwas added to 

200 ml of double distilled water and boiled for 5 min. The obtained extract was filtered. 

Finally 5 ml of the extract was added to 100 ml of 1mM aqueous AgNO3 solution. The 

mixture was stirred for 24 h at different temperatures (30, 40, 50, 60, and 70 °C). The 

maximum yield of Ag NPs were obtained at 30°C. Formation of nanoparticles were 

characterized by Uv-Vis., FT-IR spectroscopy, X-ray, AFM, and SEM. 
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A One-Pot  synthesis of oxazepine-quinazolinone bis-heterocyclic scaffolds 

via isocyanide-based three-component reactions 

Shabnam Shaabani, Ahmad Shaabani* 
Faculty of Chemistry, Shahid Beheshti University, G. C., P. O. Box 19396-4716, Tehran, Iran. 

a-shaabani@sbu.ac.ir 

 

To date, the development of new methods for the synthesis of heterocyclic compounds has 

been and remains a hot topic in organic chemistry, due to their importance in biologically 

active natural products and synthetic materials.The well-known biological properties of 

benzoxazepines
1
 and quinazolinones

2
 prompted us to synthesize molecules in which both 

nuclei exist. As a part of our ongoing research program on the isocyanide-based MCRs,
3
 

herein, we report the synthesis of oxazepine-quinazolinone bis-heterocyclic scaffolds 4 by an 

Ugi One-Pot  three-component four-center reaction of 2-(2-formylphenoxy)acetic acid 1 as a 

bifunctional reagent, 2-aminobenzamide 2, and an isocyanide 3. The target compound is 

obtained without using any catalyst in excellent overall yields.  It is worth mentioning that in 

the course of our reaction, one C-C bond, several C-N bonds, one amide group, a 

benzoxazepine ring and a quinazolinone ring are newly formed. These new structures broaden 

the scaffolds that are accessible through Ugi reactions, and may represent interesting 

pharmacophores. 

 

 

 

 

Figure 1. Synthesis of oxazepine-quinazolinonebis-heterocyclic scaffolds 4. 
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Copper(I) Oxide Nanoparticles Supported on Magnetic Casein as a Bio-

Supported and Magnetically Recoverable Catalyst for Aqueous Click 

Chemistry Synthesis of 1,4-Disbustituted 1,2,3-Triazoles 

Shabnam Shaabani, Azadeh Tavousi Tabatabaeiand Ahmad Shaabani* 
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As is well known, nanoparticles with small sizes tend to aggregate in solution. To avoid 

uncontrolled growth or aggregation in the preparation of nanoparticles, the stabilizer such as 

polymers, surfactants or small organic molecules is often used[1]. Casein, a proline rich 

globular protein which is readily available in milk, can be thought as block copolymers 

consisting of blocks with high levels of hydrophobic or hydrophilic amino acid residues[2]. 

As a part of our ongoing research program on the development of new catalytic systems with 

emphasise on green and natural supports[3], herein, we present a successful preparation and 

excellent catalytic activity of copper(I) oxide nanoparticles supported on magnetic casein 

(Cu2O/Casein@Fe3O4NPs). One-Pot  three-component reaction of various alkyl halides, 

sodium azide and various alkynes was carried out under environmentally-friendly conditions 

with excellent yields in short reaction time at room temperature (Figure 1).  To the best of our 

knowledge, this work is presented as the first example to demonstrate the usefulness of casein 

as a support for copper(I) oxide nanoparticles and it is a novel catalyst with unique properties 

for the Huisgen 1,3-dipolar cycloaddition to prepare 1,4-disubstituted-1,2,3-triazoles.
 

 

Figure 1. Synthesis of 1,2,3-triazoles by Cu2O/Casein@Fe3O4NPs as catalyst. 
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Preparation of nanoparticles of cobalt and nickel nanoparticles from 

cobalt( II) and nickel(II) complexes with ligands based on salicylidene 

Zohreh Jalil KhabbaziKamelia Nejati , Soheiladavari,  

 Department of chemistry, Payam e Nour University, Tabriz, Iran,  

Zhrkhabbazi@gmail.com 

In this research cobaltnanoparticles of average diameter (30 -70)  nm and nickel  

nanoparticles average diameter (30 -50) nm by thermal   decomposition.[Bis (salicylidene) 

cobalt(II)]  and [Bis (salicylidene) nickel (II)] were used as precursor. Metal particles smaller 

than100nmprimary particle diameter are generally considerd as nanoparticles. Such metal 

nanoparticles often exhibit very interesting electronic,magnetic, optical, and chemical 

properties. For example, their high surface-to-volume rations have large fractions of metal 

atoms at surface availablefor catalysis. The different combinations of triphenyl phosphine 

(C18H15P) and oleylamine (C18H37N) were added as surfactants to control the particle size. 

The resultant samples are characterized by X-ray diffraction (XRD) and scanning electron  

microscopy (SEM) to depict the decreased of size and morphology. 

 

 

 

 

 

 

 

Figure 1. PXRD patterns of Co and Ni nano particles 
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Phytofabrication of silver nanoparticles assisted by fruit of Nopal 

and its free radical scavenging property 

Masoumeh Rajabi Moghadam, Elham Ezzatzadeh* 

 
Department of Chemistry ,  Ardabil Branch , Islamic Azad University , Ardabil, Iran 
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Development of biologically inspired experimental processes for the synthesis of 

nanoparticles is evolvinginto an important branch of nanotechnology. An eco-friendly 

synthesis of inorganic nanoparticle is afast growing research in the limb of nanotechnology 

[1-3]. In the present study, it is reported that Nopal fruit mediated synthesis of silver 

nanoparticles by the reduction of Ag ions. The color change in reaction mixture (pale yellow 

to dark brown)was observed during synthesis process. Biosynthesized silver nanoparticles 

showed surface Plasmonresonance at around 450 nm.The morphology and structure of 

synthesized silver nanoparticles were characterized on Scanning Electron Microscopy (SEM) 

equipped with a Thermo EDAX attachment, TransmissionElectron Microscopy (TEM), X-ray 

diffraction (XRD), (FT-IR), Dynamic Light Scattering (DLS) whichreveals that the Ag 

nanoparticles are spherical and the average particle size is 17.96 nm.Crystalline natureof the 

nanoparticles is confirmed from the XRD pattern. FTIR spectrum indicates that the 

biomoleculesof carboxyl, amine and hydroxyl functional groups involved in the reduction of 

silver nanoparticles. The biosynthesized silver nanoparticles displayed considerable 

antioxidant capacity. 
 

 

 

References 

 
[1]   P. Mukherjee, A. Ahmad and  D.  Mandal,  Nano Letters1(10), (2001 ), 515.  

[2]  F. Li JL, L. Wang and  X. Y. Liu, Cancer Letters274(2), (2013), 319.  

[3]   S. Ashokhumar, S. Ravi, V. Kathiravan, S. Velmurgan, Spectrochimica Acta Part A: Molecular  

and  Biomolecular Spectroscopy134, (2015), 34-39. 
 

  



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
416 

 

Preparation of tetra star-shaped conducting polymers based on polyaniline 

, and blend with polycaprolactones for preparation of nanofibers via 

electrospinning method 

Bakhshali Massoumi, Maryam hatamzadeh*, Aliyeh ghamkhari, raana sarvari, Nahid 

poorgholy 

Department of chemistry, payamnoor university, 3697 – 19395, Tabriz, Iran 
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Among the known organic conducting polymers,  polyaniline (PANI) has attracted special 

attention. Several methods have been developed to improve  the processibility of PANI[1-2]. 

In this work, we used PEG because of its good properties such as hydrophilicity and 

biodegradability to synthesis of A2BA2 tetraarm star-shaped polymer with A= PANI and B= 

PEG. In the first step, PEG (Mn~2000 g/mol) was capped by an epoxy group at the ω-position 

by the reaction with epichlorohydrin. Then, the epoxy ring was converted into two hydroxyl 

groups by hydrolysis. At the next step, these hydroxyl groups were esterified with 4-amino 

benzoic acid. Finally, the star polymer was prepared by reaction of this end functionalized 

PEG with ammonium persulfate as initiator for polymerization of aniline monomers. In this 

step, both polyaniline homopolymer and star polymer were formed. We seprated them upon 

their solubility. Thene the blends of copolymers and polycaprolactone prepared by 

electrospinning method and are converted into the fibrs.. The chemical structure of star 

polymer was determined by FT-IR and 
1
H NMR spectroscopy. Cyclic voltammetry (CV) 

stedies showed that this star polymer is electroactive. Morphology star polymer and fibers  

was investigated by scanning electron microscopy (SEM). This novel system opens up new 

and interesting opportunities for applications such as electroactive scaffold for tissue 

engineering.                                                        
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Figure 1.  Scheme of the reaction 
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Efficient synthesis of aryloylamido coumarins derivatives via three-

component coupling of 4-hydroxycoumarin, aryl glyoxal, and amides 

catalyzed by ZnO nanoparticles  
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Modern synthetic design demands high efficiency in terms of minimization of synthetic 

steps together with maximization of complexity [1]. One of the ways to fulfill these goals is 

the development and use of multicomponent reactions which consist of several simultaneous 

bond-forming reactions and allow the high efficient synthesis of complex molecules starting 

from simple substrates in a One-Pot  manner [2].Coumarin and chromene and their 

derivatives have attracted considerable attention from organic and medicinal chemists for 

many years as a large number of natural products contain this heterocyclic nucleus. They are 

widely used as additives in food, perfumes, cosmetics, pharmaceuticals and optical 

brighteners and dispersed fluorescent and laser dyes. Thus the synthesis of derivatives of this 

nucleus is of much interest [3].We herein describe a practical and inexpensive method for the 

preparation of aryloylamido coumarins derivatives via a three-component condensation 

reaction between 4-hydroxycoumarin, aryl glyoxal, and amides or in the presence of ZnO 

nanoparticles as catalyst under thermal and solvent-free conditions. 
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Figure 1. Scheme of the reaction. 
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Phthalocyanines@ magnetic chitosan: As an efficient nanocatalyst for 

selective aerobic oxidation of alkyl arenes and alcohols 
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Oxidation is the second largest industrial process that plays an important role in organic 

chemistry [1]. The synthesis of the valuable oxygen-containing compounds (ketones, 

aldehydes, esters, and acids) from hydrocarbons in the aerobic oxidation conditions is an 

important challenge for the chemical industry and a large number of homogeneous and 

heterogeneous catalytic systems have been developed for aerobic oxidation processes. 

Phthalocyanines (PCs) are important compounds that have attracted considerable attention 

due to their excellent properties and have many applications in dye-synthesized solar cells, 

photodynamic therapy, pigments, dyes, and biomimetic catalyst. Various supports such as 

silica, activated carbon, metal-organic frameworks and biopolymers as a support have been 

used for immobilization the phthalocyanines [2]. Recently, we have showed that 

phthalocayanines immobilized onto graphen and cellulose were efficient catalysts for organic 

transformations. Within our program on sustainable organic transformations and nanocatalyst 

[3], we have introduced the phthalocyanines@ magnetic chitosan as an efficient nanocatalyst 

for an aerobic oxidation of various alkyl arenes and alcohols. 
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A Stimuli-Responsive ABC Triblock Copolymer Based on P(SEMA-b-

NIPAM-b-VEA): RAFT synthesis and “Schizophrenic”  Micellization 
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This article describesthe synthesis of ABC, Stimuli-Responsive triblock copolymers were 

prapared via reversible addition-fragment chain transfer (RAFT) polymerization. In this work, 

we report a systematic study of how morphological changes of  poly[(succinic ethyl 

methacrylate)-b-poly(N-isopropylacrylamide-b-poly(N-4-vinylbenzyl),N,N-diethylamine); 

P(SEMA-b-NIPAM-b-VEA)]occurred with combined stimulus of temperature and pH . The 

―schizophrenic‖ behavior of  PSEMA-b-PNIPAM-b-PVEA was observed by means of 

Fourier transform infrared (FTIR), and 
1
H nuclear magnetic resonance (NMR) spectroscopies, 

dynamic light scattering (DLS). The synthesis is accomplished by first polymerizing 2-

hydroxyethylmethacrylate and N-isopropylacrylamide as a hydrophilic block in pH=4 and 

polyvinylethylamine as hydrophobic block in pH=10.The zeta potential measurements at 

various pHs demonstrated that the synthesized P(SEMA-b-NIPAM-b-VEA) triblock 

copolymer has zwitterionic properties .It is expected that the synthesized P(SEMA-b-NIPAM-

b-VEA) triblock copolymer considered as a prospective candidate in nanomedicine 

applications such as drug delivery. 
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Vanadium(V)-Promoted Sulfoxidation in the Presence of Schiff Base of 

Glucosamine 
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A series of Schiff-base ligands derived from 6-aminoglucose and various salicylaldehyde 

derivatives introducing different electronic and steric effects were synthesized and fully 

characterized. These ligands were used in vanadium-promoted sulfoxidation reactions and 

tested for their influence on the activity of the employed catalytic system. Generated catalysts 

perform superior to pre-prepared complexes. 

 

Figure 7.Vanadium complexation of schiff base synthesis of glucosamine. 

 

Figure 8.Vanadium-promoted sulfoxidation reaction 
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Multicomponent reactions have huge potential for the rapid generation of small molecules 

libraries. However, there is a continuous need for designing and carrying out the reactions 

with novel starting materials in organic synthesis]1[. 

Strecker reaction is one of the most important multicomponent reactions in organic 

chemistry for direct One-Pot  synthesis of α-amino nitriles and other biologically relevant 

molecules]2[. Asymmetric strecker reaction could be done using chiral starting materials or 

chiral catalysts. 

Layered double hydroxides (LDHs) are mineral and synthetic materials with positively 

charged brucite type layers of mixed metal hydroxides. LDHs have technological importance 

in catalysis, separation technology, medical science and nanocomposite material engineering
3
. 

In this approach, we would like to introduce chiral α-amino nitriles as an intermediated for 

novel α-amino acids. The reaction was carried out in presence of catalytic amount of LDH. 

Herein, we wish to report diastereoselective synthesis of α-amino nitriles with 2 chiral 

centers. 
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hydroxycoumarin derivatives by nanoSiO2-BF3 promoted condensation 

reaction between aromatic aldehyde, 4-hydroxycoumarin, and amides 
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Recently, multi-component and domino reactions are efficient and effective methods in the 

sustainable synthesis of heterocycles. Due to atom economy and simplicity of One-Pot  

procedures, multi-component reactions occupy a superior position compared with other 

reactions. These reactions are widely applied in pharmaceutical chemistry for producing 

different structures and combinatorial libraries for drug discovery [1-2].  

Coumarin and chromene and their derivatives have attracted considerable attention from 

organic and medicinal chemists for many years as a large number of natural products contain 

this heterocyclic nucleus. They are widely used as additives in food, perfumes, cosmetics, 

pharmaceuticals and optical brighteners and dispersed fluorescent and laser dyes. Thus the 

synthesis of derivatives of this nucleus is of much interest [3]. 

Herein we have researched three-component coupling of 4-hydroxycoumarin 1, aryl 

aldehydes 2, and amides 3, in the presence of NanoSiO2-BF3 as heterogeneous catalyst to the 

synthesis of 3-(α-amidobenzyl)-4-hydroxycoumarin derivatives 4. 
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Synthesis of substituted pyrrole derivatives in solvent free media with 

molybdenum complex supported on magnetic nanoparticles as recyclable 

catalyst 

 
Seyede Aghigh Hamrahian, Sadegh Salehzadeh*, Jamshid Rakhtshah 

 

Faculty of Chemistry, Bu-Ali Sina University, Hamedan 6517838683, Iran 

saleh@basu.ac.ir 

Metal complexes immobilized onto metal nanoparticles are a category of relatively new 

promising materials for catalysis and analytical chemistry [1-2]. A magnetically recoverable 

catalyst consisting of molybdenum complex was prepared. The synthesized catalyst was 

characterized by X-ray powder diffraction (XRD), vibrating sample magnetometry (VSM), 

inductively coupled plasma atomic emission spectroscopy (ICP-AES) and Fourier transform 

infrared (FT-IR). The immobilized catalyst was shown to be an efficient heterogeneous 

catalyst for the synthesis of substituted pyrroles [3]. The catalyst could be easily and 

efficiently isolated from the final product solution by magnetic decantation and be reused for 

5 consecutive reactions without showing any significant activity degradation. 

 

 

 

 

 

Figure 1.Mo complex@MNPs mediated synthesis of substituted pyrroles under solvent-free condition. 
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Synthesis of magnetic molecularly imprinted polymers for selective release 

and take up of thiopental barbiturate  

Ayda Yari, Abdolrahim Abbaszad Rafi, Mehrdad Mahkam
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Molecular imprinting is known as a technique for creation oftailor-made binding sites with 

memory of the shape, size andfunctional groups of the template molecules. Molecularly 

imprinted polymers (MIPs) can be synthesized by copolymerization of the 

functionalmonomers and cross-linkers in the presence of template molecules. After removal 

of the template molecules, recognitioncavities complementary to the template molecule in 

shape,size and chemical functionality were formed in the highlycross-linked polymer matrix, 

which can selectively rebindthe template molecules from a mixture of closely related 

compounds, as shown below[1]. 

 
Figure 1. Preparation of MIP. 

 

Surface imprintingapproach has advantages in comparision with the traditional MIPs (e.g. 

complete template removal, high bindingcapacity, fast kinetics and mass transfer). 

In this work, surface imprinting was formed on magnetic nanoparticles (MNPS) so that a 

core shell structure was achieved (Core: MNPs, Shell: MIP network). Thanks to this hybrid 

system, not only the advantages of the surface imprinting approach, but also the desired 

properties of MNPs can be exploited [2].Barbiturates, belong to anticonvulsant drugs and 

having sedative and hypnotic properties, are used as template molecules.Furthermore, they are 

frequent drugs of abuse and their abuse is now widespread [3]. MNPs (Fe3O4) was 

synthesized by coprecipitationusing FeCl2.4H2O and FeCl3.6H2O as raw materials. Then 

theMNPs modified and functionlized with with a functional silica layer through sol-gel 

method. Then, the prepared functional MNPs, thiopental (as template and an anesthesia drug), 

methacrylic acid (as a functional monomer), ethyleneglycoldimethacrylate (EGDMA) as 

cross-linker and finally AIBN were copolymerized.The structure, morphology, release and 

rebind properties of the resultant MIPs have been completely characterized. 
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Fe3O4@Au nanoparticles (core:Fe3O4, shell:Au) have received considerable attention 

because of their advantageous properties arisen from both individual Au and Fe3O4 

nanoparticles. Specially, the coating of the magnetic Fe3O4nanoparticles to the biocompatible 

metal, gold, prevents not only the chemical and enzymatic degradation of the Fe3O4core, but 

also seems to be suitable for further binding of various types of compounds (especially sulfur-

containing ones) and functionalization. Molecularly imprinted polymers (MIPs) that provide a 

surface for recognizing and binding a specific therapeutic substance, has an enormous 

potential to revolutionize the performance of drug delivery systems. MIPs can provide other 

advantages, such as tailored predefined drug recognition systems with binding site 

functionality, allowing for precise control of drug release or up take [1,2]. 

   To benefit advantages of both Fe3O4@Au nanoparticles and MIPs, in this study, we 

prepare MIP network on Fe3O4@Au nanoparticles (Fe3O4@Au@MIP; core:Fe3O4, middle 

layer:Au, shell: MIP). Barbiturates, the most common drugs used in the practice 

anesthesiology, were used as template. In order to synthesize Fe3O4@Au@MIP, firstly 

Fe3O4@Auwas synthesized by three-step method; Fe3O4 nanoparticles were prepared by co-

precipitation and reduced to Fe2O3 by nitric acid, and then Fe2O3 nanoparticles were used as 

seeds in sodium citrate solution to reduce the HAuCl4,then, Fe3O4@Ausurface was 

functionalized with thiol compounds. Secondly, MIP was prepared by using of thiopental as a 

template, methacrylic acid as the functional monomer, ethylene glycol dimethacrylateas the 

cross-linker and AIBN as initiator. The resulting nanoparticles were characterized using 

TEM, FTIR, UV–Vis, XRD and their release and rebind behaviors were studied. 

 

 
 

Figure 1. prosidure of MIPsynthesis  
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properties of DGEBA-IPD epoxy network 
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In the last recent years, many researches have been registered about the surface 

modification of inorganic nanoparticles and their loading process in organic polymers 

thattheir reportages are seen in some review articles. [1-3] 

  In this investigation, silica nanoparticles are linked with Isocyanate-functionalized 

polyether through urethane linkages (Figure 1). 

    The resulting modified nanoparticles spread in-situ in a polymer matrix produced by the  

reaction between diglycidyl ether of bisphenol A (DGEBA, epoxy resin) and isophorone 

diamine (IPD)  hardener.  

     The nanocomposites obtained with different amount of modified silica nanoparticles are 

verified by TGA،SEM،XRD،FT-IR and DMA techniques. 

 

Figure 1.Modification of nanosilica 
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PTMO-cured epoxy composites  loaded by PTMO-coated silica 

nanoparticles       
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    Polymer nanocomposites have drawn considerable research interest due to significant 

enhancement in thermomechanical, electrical and morphological properties as compared to 

the pristine polymer matrix [1-3].  

    In the present study poly (tetramethylene glycol) (PTMG) is converted to the corresponding 

NH2-terminated poly (tetramethylen oxide)(PTMO). Amine-functonallized PTMO (H2N-

PTMO-NH2) is used both as the hardener of diglycidyl ether of bisphenol A resin to reach the 

related epoxy network and as the surface-modifier of silica nanoparticles. The resulting 

PTMO- derived epoxies are prodused in the presence of PTMO-coated silica nanoparticles, as 

shown in figure 1. 

 

 

 

Figure 1. Schematic pregentation of Nanocomposites Synthesis 
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Greener synthesis of N-heterocyclic compounds in deep eutectic solvent 

under mild reaction conditions 
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 Research Center of Iran, P.O. Box 14335-186, Tehran, Iran 
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Deep eutectic solvents (DESs), as an advanced ionic liquid (ILs), obtained by the simple 

complexion of quaternary ammonium salts and the most frequently choline chloride with 

hydrogen bond donors (e.g. Urea, amide, acid, or polyol [1]. 

Multicomponent reactions (MCRs) are not only a powerful tools in organic, combinatorial 

and medicinal chemistry; they also represent an excellent framework of green chemistry [2]. 

Operationally simple, atom economical, and scalable synthesis of imidazoles from 1,2-

diketones, aldehydes and amines and indolo[3,2-a] carbazoles from 1,2-diketones and indoles 

is shown to proceed readily in deep eutectic solvent with good yield. The scope of the 

reaction is quite broad; a variety of aromatic and aliphatic, activated and unactivated 

aldehydes as well as amines and indoles have all been shown to be viable substrates for this 

reaction. 
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Figure 1.Synthesis of imidazole, oxazole and carbazoles 
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Preparation of nickel nanoparticles from spent catalyst 
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   In this project, a mild solvothermal method has been employed to successfully synthesize 

nanocrystalline zinc oxide and its covalent modifications with dithiopeptides and aminoacides 

which is a kind of novel and high-efficiency absorbent for the removal of acid dye methyl 

orange, metal from aqueous solution. In order to achieve further improvement of absorbent 

activity, the surface of ZnO was effectively modified with selected dithiocarbamate 

functionalities. We demonstrate for the first time dithiopeptides and aminoacides based DTC 

surface immobilization on ZnO and the application of this hybrid material for various 

propose. Different microscopic and spectroscopic techniques as well as size, surface and 

elemental composition analyses were employed to prove these modifications. The as-prepared 

products were characterized by transmissionelectron microscopy (TEM), scanning electron 

microscopy (SEM), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), 

Fourier transform infrared spectroscopy (FTIR), Brunauer, Emmet, and Teller (BET), and 

Zeta potential measurements. 
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Synthesis and Molecular Docking of Some  Xanthine Oxidase Inhibitors 
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a
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b
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New drugs for the inhibition of the enzyme xanthine oxidase are in development and they 

have to be screened before being considered for preclinical and clinical evaluation. In order to 

understand the mechanism of ligand binding and to identify potent xanthine oxidase 

inhibitors, a study involving molecular docking and virtual screening has been performed[1]. 

The objective of the current study is to evaluate the xanthine oxidase inhibitory activity of 

three compounds using in silico docking studies. In this perspective, quercetin , allopurinol 

and a 1.4- dihydropyridine derivative were selected[2]. Allopurinol, a known xanthine 

oxidase inhibitor was used as the standard. In Silico docking studies were carried out using 

AutoDock 4.2, based on the Lamarckian genetic algorithm principle[3]. The two important 

parameters like binding energy and  inhibition constant were determined. The results showed 

that all three selected compounds showed binding energy ranging between -7.0 kcal/mol to -

4.4kcal/mol. The binding energy energy of , quercetin , 1.4 dihydropyridine derivative  and 

allopurinol were -7.03 kcal/mol ,-5.20 kcal/mol and -4.4 kcal/mol respectively  and inhibition 

constant were 6.85 μM , 360μM and 1040 μM respectively. The images of  ligplot software 

showed that  quercetin has three additional H-bonds comparing to other compounds. 

Regarding the data obtained for binding energies with docked target, docking outputs 

supported that higher binding energy of quercetincan be interpreted by additional H-bonds 

with the active sites of the receptor. These molecular docking analyses could lead to the 

further development of potent xanthine oxidase inhibitors for the prevention and treatment of 

gout and related inflammatory conditions. 
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Nowadays nanostructure compounds are of interest because of notable properties with 

respect to bulk ones. Nanometer-size particles of metal coordination complexes enhance their 

physical and chemical properties that may be due to the large number of surface molecules 

when are compared with non-nanostructure compounds [1]. Schiff bases are the most widely 

utilized chelating ligands in the development of coordination chemistry. Schiff base 

compounds containing an imine group are usually formed by the condensation reaction 

between a primary amine and an active carbonyl. Because of the possible variety of the initial 

reactants for the synthesis of Schiff bases ligands, these compounds show a wide variety of 

chemical structures with different physicochemical properties [2]. In addition Schiff base 

metal complexes have been extensively investigated because of their potential applications in 

fields of science and technology such as catalysis area, medicine, optical industries, 

bioinorganic chemistry, polymer industries, and microbiological utilities [3]. 

In this work, we report synthesis, spectroscopic and thermal characterization of some new 

nano-structure zinc(II) coordination compounds of a bidendate Schiff base ligand entitled as 

(N
1
E,N

6
E)-N

1
,N

6
-bis((E)-3-phenylallylidene)hexane-1,6-diamine (Figure 1).The prepared 

compounds have been characterized by UV–visible, FT-SSIR, 
1
H-NMR and 

13
 C-NMR 

spectra. Moreover the zinc complexes were prepared in nanostructure size under ultrasonic 

conditions that confirmed by XRD, SEM, and TEM analyses.  

 

 
Figure 1. The structure of complexes 
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Schiff base metal complexes are in a field of coordinationchemistry with increasing 

interest. These compounds haveplayed a major role in the development of the 

inorganiccoordination chemistry due to easily preparation, diversity ofstructures, and 

providing the effects of steric interactions oncoordination geometries [1].In recent years, the 

Schiff base complexes have been found as oneimportant group of the coordination 

compounds dueto their valuable biochemical, analytical and antimicrobial properties. 

Moreover in organic methodology, Schiff base complexes have key role in catalysis of a 

variety of organic reactions such as metathesis process, reductive carbonylation, 

polymerization, decarboxylation and oxidation [2]. The study of nano structure compounds is 

an extremely popular field because of their unique properties that are absolutely different with 

respect to them in bulkphase that is related to the large numbers of surface molecules. 

Choosing the proper synthetic process is an important factor incontrol of the size of materials 

at the sub micrometer scale so thatselecting a proper method is a serious step in 

nanotechnology field [3]. 

In this research we report the synthesis, physical and spectral characterization, and thermal 

investigation of a new ligand and their complexes with generalformula CdLX2in which X=Cl
-

,Br
-
,I

-
, SCN

-
 and N3

-
and L=N,N-bis[(E)-3-(phenylprop)-2-enylidene]hexanediamine. The 

nano-structure cadmium complexes were also prepared under ultrasonic irradiation and were 

characterized by various analyses such as FT-IR, UV–visible,
1
H and

13
C NMR spectra, XRD, 

SEM and TEM. 
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b
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Dendrimers are the emerging polymeric architectures that are known for their defined 

structures, versatility in drug delivery and high functionality whose properties resemble with 

biomolecules. Controlled drug delivery systems have various advantages compared to 

conventional treatment ways, such as high efficacy, reduced toxicity, and improved quality of 

life of patient. Dendrimers offer advantages including a lower polydispersity index, multiple 

sites of attachment, and a controllable, well-defined size and structure that can be easily 

modified to change the chemical properties of the system[1]. Procarbazine HCl is a 

‗nonclassical‘ oral alkylating anticancer agent that was first synthesized in the late 1950s. It 

has been used in the treatment of many cancers, but its main use is in the treatment of 

Hodgkin‘s lymphoma and brain tumors and, to a lesser extent, Non-Hodgkin‘s lymphoma and 

primary central nervous system lymphoma. Procarbazine is a prodrug that undergoes 

metabolic transformation into active intermediates that are thought to inhibit DNA, RNA, and 

protein synthesis[2] The aim of this study synthesis of new polyamidoamine (PAMAM) 

dendrimer having polyethylene glycol grafts as novel drug carrier for procarbazine delivery. 

In this study we successfully synthesized and conjugated PEGylated PAMAM dendrimers 

with procarbazine. Cytotoxicity was measured by MTT assay on A549 cell line. In this study, 

the second generation polyamide amine(PAMAM) dendrimers were synthesized by divergent 

method[l]. Then The carboxyl terminal functional groups of PEG activated with DCC and 

Conguated with G2PAMAM. Their positive ammonium surfaces were modified and , the 

drug is covalently attached to the periphery of the dendrimer to form dendrimer prodrugs[3]. 

Moreover surface were characterization of PEGylated PAMAM dendrimers was carried out 

TEM micrographs. Further physiochemical , physiological and biological properties such as 

drug entrapment , drug release, characterization of structures and cytotoxicity were carried out 

by UV,FTIR, NMR and MTT assay techniques for PEGylated and non PEGylated PAMAM 

dendrimer. The results showed that The physicochemical and biopharmaceutical properties of 

PEGylated G2PAMAM dendrimer better than and non PEGylated  G2PAMAM dendrimer. 
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Thin Film Formation of Pd/CDS nanoparticles at Oil–Water Interface as an 

Effective Catalyst for Suzuki–Miyaura reaction in Water 

Elham Jahanshahi, Seyed Jafar Hoseini

 

Department of Chemistry, Faculty of Sciences, Yasouj University (jhosseini@yu.ac.ir) 

Palladium is the most widely utilized catalysts for the formation of C−S, C−N and C−C 

bonds in both industry and academia ]1[. Alloying is a strategy that has been used to find non-

Pd catalysts that are effective and less expensive for the Suzuki-Miyaura cross-coupling ]2[. 

Pd/CdS nanoparticles (NPs) thin film was synthesized by the reduction of an 

organopalladium(II) complex, [PdCl2(cod)] (cod = cis,cis-1,5-cyclooctadiene) and a 

semiconductor of CdS at an oil–water interface. The structure and morphology of the as-

prepared NPs was characterized with X-ray diffraction (XRD) and transmission electron 

microscopy (TEM). Catalytic activity of the prepared NPs was investigated in the Suzuki–

Miyaura cross-coupling reaction in H2O. Pd/CdS thin filmexhibited higher catalytic activity 

compared to Pd thin film in the Suzuki–Miyaura coupling reaction due to the appropriate 

interaction between palladium and CdS.Comparedto the classical reactions, this method 

consistently has the advantages of a green solvent, low catalyst loading, short reactiontimes, 

high yields and reusability of the catalyst. 
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     Chromenes are an important heterocyclic skeleton with extended biological activities. 

These compounds are widespread in plants and also some active compounds. Some 

chromenes that contain nitro moiety are inhibitors of the proliferation of cancer cells, 

antihypertensive drugs, and important intermediates in the synthesis of medically active 2H-

benzopyrans [1].  

     There are some aaproaches for the synthesis of these compounds. But there are some 

limitation for the synthesis, such as low yield, harsh reaction condition. Meanwhile, using the 

basic reaction condition could cause the racemization. Carrying out the reaction in a soft 

media is an interesting demand in organic synthesis. We describe here a method for synthesis 

of Z-gem-3-nitrochromene through the reaction of 2-hydroxy benzaldehyde derivatives and β-

bromo-nitrostyrene in the presence of base [2].  

     The product was formed as diastereoselective with good to high yield and easy work up. 

The structure of the product especially the diastereoselectivity of the product was confirmed 

based on the NMR Spectroscopy, HR-MS and X-ray crystallographic data.  

 

Figure 1.Reaction of (Z)-gem-Bromonitroalkenes and o-Hydroxybenzaldehydes 
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A robust, safe and magnetically recoverable palladium catalyst was synthesized by 

anchoring Pd(II) onto ethylenediaminetetraaceticacid-coated Fe3O4 (Fe3O4@EDTA) magnetic 

nanoparticles. The Fe3O4 magnetic nanoparticle-supported Pd(II)–EDTA complex catalyst 

thus obtainedwas characterized using scanning and transmission electronmicroscopies, 

thermogravimetric analysis, vibrating sample magnetometry, X-ray diffraction, and 

inductively coupled plasma atomic emission and Fourier transform infrared spectroscopies. 

Fe3O4@EDTA–Pd(II) was screened for the Suzuki reaction and reduction of nitro compounds 

in water. The Pd content of the catalyst was measured to be 0.28 mmolPd g
_1

. In addition, the 

Fe3O4@EDTA–Pd catalyst can be easilyseparated and recovered with an external permanent 

magnet. The anchored solid catalyst can be recycled efficiently and reused five times with 

only a very slight loss of catalytic activity. 

 

R
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Figure 1.reduction of nitroarenes and Suzuki–Miyaura coupling through catalytic method 
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Ferulago carduchorum is a perennial herb of Apiaceae, which is endemic of Iran 

distributed in central part of Iran.chevil, is the common name for the plant in Iran [1]. 

Ferulago carduchorum has been used throughout history as sedative tonic and for treatment of 

ulcers, hemorrhoids, spleen disease, digestive panics, headache, and snake bite [2]. In the 

present work, the plant materials were collected from Kuhkiloye ve Boyer Ahmad 

province.Airdried and powdered plant roots were extracted with n-hexan, dichloromethane 

and methanol, respectively, using a soxhlet apparatus. The n-hexan extract was fractioned 

with VLC technique and after primary test with analytical TLC, best fraction was extracted 

with column chromatography (CC).In next stage, best fraction was subjected to preparative 

thin layer chromatography. 

 (P-TLC) using chlorophorm: aceton (91:9) as solvent system to yield one linear 

furanocoumarin named prantschimgin.The structure of isolated compound was elucidated by 

spectroscopic data such as HNMR,CNMR,UVand IR.Up to our knowledge, this is the first 

report on root phytochemicals of F.carducrum.It was assumed that biological and 

pharmacological activities of the plant might be contributed to the presence of 

furanocoumarins.The comparison of our results with the literature showed that 

prantschimginispresented in other species of the genus and could be used as a 

chemotaxonomic marker of the genus. 

 

 

 

 

 
Figure 1.scheme of the reaction 
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The chemistry of heterocyclic compounds is an important research area in organic 

chemistry due to their use in pharmaceuticals and their presence in natural products as well as 

new materials[1].Oxadiazoles are five-membered heterocyclic compounds that occupy a 

special place due to thegrowing importance of these heterocycles for the design ofbiologically 

active compounds and for materials construction [2]. 

Among oxadiazoles 1,2,4-oxadiazole derivatives have gained importance inmedicinal 

chemistry.Several methods havebeen reported in the literature for the synthesis of 1,2,4-

oxadiazoles. In general, synthesis of 1,2,4-oxadiazoles involves first the O-acylation step of 

an amidoximeby an activated carboxylic acid derivatives, followed by cyclodehydration. It 

has been found that cyclizationcould be effected by treating an O-acylamidoxime withNaH or 

NaOEt at room temperature, pyridine withheating [3]. 

This work we syntheses symmetric oxadiazole with Fe3O4 as an catalyst. 

 

 

 

Figure 1.scheme of the reaction 
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Poly(4,4'-oxydiphenylene-pyromellitimide) incorporated by 

Poly(tetramethylene oxide) coated silica nanoparticles: Synthesis and 

thermo-mechanical properties 
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Polyimides are known as unique high temperature polymers ]1[. Numerious studies have 

been focused on polyimide-matrix nanocomposites ]2[. This work describes synthesis and 

thermo-mechanical properties of a number of new nanocomposites composed of polyimide-

matrix, namely poly(4,4'-oxydiphenylene-pyromellitimide) (POPI), and silica nanoparticles 

(NP's) surface modified by amine-functionalized poly(tetramethylene oxide) (PTMO) (Figure 

1). The resulting polyimide matrix nanocomposites are charecterized by FT-IR, XRD, FE-

SEM, TGA and DMA measurments. 

Hexamethylenediisocyanate (HDI) reacts with PTMO in mole ratio of 2. The NCO-

terminated PTMO obtained is used for surface modification of SiO2NP's. Next, 

Pyromelliticdianhydride(PMDA)/4,4'-Oxydianiline(ODA) polyimides are synthesis in the 

presense of PTMO-coated SiO2NP'sin different contents, i.e. 5.0, 7.5 and 10.0 wt%.  

 

 

 
PMDA+ODA POPI-matrix nanocomposites 

   

Figure 1.Schematic representaition of new POPI-matrix nanocomposites. 
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Due to the magnetite nano-particles have a tremendous influence on magnetic behavior of 

polymers, their loading into polymer (thermoset or thermoplast) matrix has a significant 

importance, therefore it has been widely studied.If the magnetite nanoparticles are coated in 

an organic or inorganic shell, they maintain magnetic properties and also reach enormous 

stability]1-2[. Firstly, Fe3O4 nano particles (NP's) are prepared by coprecipitation method. 

Then, silica shell is produced on the Fe3O4 core via reaction withTetraethyl orthosilicate. The 

resulting Fe3O4@SiO2 NP'sare organically modified by OCN-terminated Polytetramethylene 

oxide (PTMO). Segmented PU matices are synthesized in the presence of 

Fe3O4@SiO2@PTMO NP's in different contents (Figure 1). 

 
Figure 1.Synthesis of Fe3O4@SiO2@PTMO@SPU nanocomposites. 

 

 Fe3O4@SiO2@PTMO@SPU nanocomposites are characterized by FT-IR, XRD, SEM, 

TGA and DMAtechniques. 
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under solvent-free conditions 

Somayeh Ahmadi
a
, Masoud Mohammadi Zeydi

b
* 

 
a
Department of Chemistry, Faculty of Science, Islamic Azad University, Tonekabon Branch, Tonekabon, Iran 

b
Department of Chemistry, Faculty of Sciences, University of Guilan, Rasht, Iran 

Zedi.65@gmail.com 

In recent years, the interest in Dihydropyrimidines has increased rapidly because of the 

structural resemblanceof DHPM with clinically important Hantzsch pyridines 

[1,2].Pyrimidine derivatives comprise a diverseand interesting group of drugs which are 

extremely important for their biological activities [3,4]. A mild, simple and efficient 

procedure for the preparation of 1,2,3,4-tetrahydropyrimidins is described using BSA as an 

acidic and efficient catalyst under solvent-free conditions. Simple methodologies, easy work-

up procedure, easy preparation of the catalyst, excellent yields and very short reaction times 

are among the other advantages of this work. Further, the catalyst can be reused and recovered 

for several times without significant decrease in its activity. 

 

Figure 1.Preparation of tetrahydropyridines. 
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Saponins are one of the most important chemical compounds that widely distributed in 

nature. Saponins have a wide range of properties due to their extensive structural diversity, 

including hepatoprotective, anti-ulcer, antimicrobial, adjuvant, anti-inflammatory and anti-

tumor activities [1]. While the individual use of saponins as antitumor agents has been 

extended the scientific scanner for more than 40 years, no single clinically relevant saponin 

with sole status as a pharmaceutical agent has been approved by the US Food and Drug 

Administration, due to high cytotoxic effect [2]. Among of Iranian plants, zizyphus spina-

christi (sidr) is saponin-rich. In this work, saponins were extracted from Zizyphus spina-

christi using ethanol and then fractionated using chloroform, ethyl acetate and finally with 

water-saturated butanol. Then nanophytosom was prepared using saponins and emulsified 

with soybean lecithin and cholesterol solution [3]. Properties of the samples were investigated 

by FTIR, NMR, DLS, Zeta potential and SEM analyses. 
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1,8-dioxo-octahydro Xanthenes are known as biologically active heterocyclic skeleton 

with extended activities. The suitable method for the synthesis of these compounds is the 

reaction between benzaldehyde derivatives and 1,3-dione in acid. There are different reaction 

media and catalyst for the synthesis of these compounds.
1-3

 3-Formyl chromone is a 

heterocyclic compound with 3 positions for nucleophilic addition and was used in different 

multicomponent reactions in our research group. Herein, we wish to report the synthesis of 

1,8-dioxo-octahydro xanthene derivatives through the reaction of 3- formyl chromone and 

two equivalent1,3-dione in water in the presence of diammonium hydrogen phosphate. The 

intermediate was separated and heated in water in the presence of catalytic amount of para-

toluene sulfonic acid led to the desired 1,8-dioxo-octahydroxanthenes contained chromone 

skeleton. 

The structure of the products was confirmed based on 
1
H&

13
C NMR spectroscopy, HR-MS 

and also X-ray crystallographic data. Due to the existence of chromone skeleton in the 

structure of the product, the product has a high potential for further reaction. The work for 

further reactions is in progress in our laboratory. 

DAHP= diammonium hydrogen phosphate, p-TSA= para –toluene sulfonic acid 

Figure 1.scheme of the reaction 
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Phthalazine derivatives are an important class of heterocyclic compounds due to their wide 

range of pharmaceutical and biological activities.
1
 Phthalazine derivatives was reported to 

possess anticonvulsant; antifungal, anticancer, and vasorelaxant activities.
2
 Therefore, 

considerable effort has been devoted toward finding an efficient synthesis of phthalazine 

derivatives. 

In this research, sodium silicate was produced from the rice husk by acidic titration and 

burning process and then converted to nano silica under acidic conditions.  The polyvinyl 

sulfonic acid was easily prepared by the reaction of polyvinyl alcohol and chloro sulfonic acid 

and supported on the extracted nano silica by simple grinding. 

The catalytic activity of this solid acid nanocomposite, NanoSilica/PVSA, was probed 

through the One-Pot  synthesis of 1H-indazolo[2,1-b]-Phthalazinetrione via three-component 

couplings of phthalhydrazide, aromatic aldehydes, and dimidone. In this reactions 

NanoSilica/PVSA shows a highly catalytic nature, easy to handle procedure, easy workup, 

recycle exploitation, good to excellent isolated yields and the elimination of solvent that is a 

relatively environmentally important.  

 
 

Figure 1.: One-Pot  synthesis of 1H-indazolo[2,1-b]-Phthalazinetrione 
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The synthesis of new heterocyclic compounds has always been a subject of great interest 

due to their wide applicability. Among a large variety of heterocyclic compounds, 

heterocycles containing phthalazine moiety are of interest because they show several 

pharmacological and biological activities. Phthalazine derivatives, which have two 

bridgehead nitrogen atoms in a fused ring system, possess cytotoxic, antimicrobial, 

anticonvulsant, antifungal, anticancer and anti-inflammatory activities. Moreover, these 

compounds exhibited good promise as new luminescent materials or fluorescence probes.
1,2

 

By having these facts in minds, in this research β _cyclodextrin sulfunic acid was easily 

prepared by the reaction of β _cyclidextrin and chloro sulfunic acid in dry chloroform 

(CHCl3) at room temprature, and to modified its efficiency, supported on nano silica. nano 

silica extracted from rice husk by acid treatment and then combustion.The size of nano silica 

was determined by SEM microscopy.The capacity of solid acid was determined by acid_base 

titration. The catalitic ability of this acid in the three components condensation reaction of a 

varity of a aromatic aldehyde with electron donating and electron with drawing groups with 

phethalhydrazide and dimidone was investigated. According to the results, this solid acid act 

very efficient and produced 1H_indazolo [2,1-b]-Phthalazinetrione derivatives in good 

isolated yields in short reaction time. 

 

 

 

Figure 1.: One-Pot  synthesis of 1H-indazolo[2,1-b]-Phthalazinetrione 
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Covalently immobilization of palladium(II) tetrasulfophthalocyanine on 

keratin protein grafted graphene oxide nanosheets: a new high‒

performance catalyst for C‒C coupling reactions  
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Palladium‒catalyzed cross‒coupling reactions as extraordinary powerful and 

widespread methods are found in all areas of chemistry which used to construct 

carbon–carbon and carbon–heteroatom bonds.
1-3

Since irreversible precipitation of 

palladium in the reaction media affected its catalytic activities, to settle the matter, a 

controlled and reversible release of palladium from macrocyclic complexes as a novel 

method was proposed.In this study, wool keratin protein as amphiphilic biomaterial was 

extracted from natural wool and used to modify the surface of graphene oxide nanosheets. An 

aqua soluble palladium(II) complex with a phthalocyanine ligand possessing covalently 

binding ability was immobilized on keratin protein grafted graphene oxide nanosheets. The 

covalently supported palladium(II) tetrasulfophthalocyanine complex revealed efficient 

catalytic reactivity by controlled temporary release of active species for Heck and 

Sonogashira coupling reactions in aqueous solution. Heck coupling of styrene and 

Sonogashira coupling of phenylacetylene with different aryl halides wassuccessfully 

catalyzed by the synthesized palladium(II) tetrasulfophthalocyanine covalently supported on 

keratin protein grafted graphene oxide nanosheets as a novel catalyst precursor. The 

controlled release of palladium active species prevents the formation of inactive palladium 

agglomerates under harsh conditions and consequently this controlled release leads to high 

catalytic performances. 
 

 
 

Figure 1.scheme of the reaction 
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Graphene is an exciting material for applied catalyst research because of its distinct 

properties, such as high surface area, high mechanical strength and electrical conductivity, 

intrinsic low mass, high water dispersibility, easy surface modifications, and oxygen‒carrying 

functionalities.
1-3
In this study, we synthesized and characterized two new graphene‒based 

catalysts and applied for the aerobic oxidation of various organic compounds. 

Functionalization of graphene oxide with guanidine lead to uniformly dispersing of 

CrCoFeO4 and Zn0.5Co0.5Fe2O4 nanoparticles. The distribution of CrCoFeO4 and 

Zn0.5Co0.5Fe2O4 on the surface of guanidine‒grafted graphene oxide nanosheets gave the 

active catalytic systems with high catalytic activity and selectivity in the aerobic oxidation of 

the alkyl arenes and alcohols to the corresponding aldehydes and ketones without any over 

oxidation. Guanidine‒grafted graphene oxide nanosheets as support for immobilization of 

CrCoFeO4 and Zn0.5Co0.5Fe2O4nanoparticlesenhance the catalytic activity of the prepared 

systems in the aerobic oxidation of indane and 1‒indanol due to π–π interaction between 

graphene support and benzene skeleton of the reactants and consequently the adsorption 

of aromatic reactants on the surface of G‒GO support. Also, the oxidative synthesis of 2-

phenylbenzo[d]oxazole derivativesby employing inexpensive and readily available aromatic 

hydrocarbons of petroleum naphtha(toluene and three xylene isomers)as aldehyde precursors 

was catalyzed successfully in the precense of CrCoFeO4@G‒GO and Zn0.5Co0.5Fe2O4@G‒

GO catalysts.
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Due to the toxicity effects and endocrine disrupting properties of aromatic compounds, 

their removal from water and wastewater has gained widespread global attention. In this 

study, the photocatalytic degradation of blue acid 5 in the presence of titanium dioxide (TiO2) 

nano-particles and ozone was investigated. A full factorial design consisting of three factors at 

three levels was used to examine the effect of pH, amount of catalyst and various 

concentrations of blue acid 5 on the apparent degradation rate constant. The individual effect 

of TiO2 amount (50, 150 and 250 mg/L), pH (3, 7 and 11) and initial concentration (100, 150 

and 200 mg/L) on the apparent degradation rate constant was determined. A regression model 

was developed to relate the apparent degradation constant to the various factors. The apparent 

degradation rate constant trend was as follows: O3/UV/TiO2 > O3/ TiO2> O3/UV> O3> 

UV/TiO2 . The data indicated no significant interaction between the experimental factors. The 

lowest activation energy was observed for UV/TiO2 degradation. A maximum degradation 

rate constant of 0.0138 min−1 was recorded for O3/UV/TiO2 process at pH=11 and a TiO2 

amount of 250 mg/L at an initial concentration of 100 mg/L. The response model adequately 

related the apparent degradation rate constant to the factors within the range of factors under 

consideration.  

References 

[1]  kolekar Y.M ,2008, Decolorization and Degradation of Disperse Blue 79 and Acid Organge 10 

by Bacillus fusiformis KMK5 Isolated from the Textile Dye Contaminated Soil, Bioresour. 

Technol.99,8999. 

 [2]  Gomez, V.Larrechi, M.S. Callo, M. P. 2007, Kinetic and Adsorption Study of Acid Dye Removal 

Using Activated Carbon,Chemosphere ,69,1151. 

[3]  Wang C.-T., Chou W.-L, Chung M-H, Kuo Y.-M,2010 , COD removal from real dyeing 

wastewater by electro-Fenton technology using an activated carbon fiber cathode, 

Dwsalination,253:129. 

 

 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
449 

 

An Efficient Approach for the Synthesis of Panobinostat as Anti-Cancer 

Drug 

Sima Torkaman
a
, Sorour Ramezanpour

*
, Nahid Sadeghi Alivijeh

a
, Saeed Balalaie 

Peptide Chemistry Research Center, K. N. Toosi University of Technology, P. O. Box 15875- 

4416, Tehran, Iran 

  

Balalaie@kntu.ac.ir 

 

Panobinostat is a drug developed by Novartis for the treatment of various cancers (Figure 

1). It is a hydroxamic acid and acts as a non-selective histone deacetylase inhibitor (pan-

HDAC inhibitor). Panobinostat inhibits multiple histone deacetylase enzymes, a mechanism 

leading to apoptosis of malignant cells via multiple pathways. 

 

 

On 23 February 2015 it received FDA accelerated approval for use in patients 

with multiple myeloma who had received at least 2 previous treatments, 

including bortezomib and an immunomodulatory agent after clinical trials. 

We describe the synthesis of API of panobinostat and the effort made for new and different 

approaches to reach the most efficient way to produce it using suitable starting material. 

The details about the synthesis approach will be further discussed in the conference. 
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Imidazole derivatives including 4,5-dicyanoimidazoles exhibit a wide range of 

pharmacological activities and have broad applications in medicinal [1]. The spectral and 

photophysical characteristics this compounds attracted high interest for the synthesis as new 

promising acceptor moiety [2]. 

According to importance of this compounds, up to now, four methods have reported for the 

synthesis of these compounds, all of which are pathway for their synthesis of Schiff-base. 

However, the most of these methods have some limitations such as refluxing for 4 days, use 

of expensive and toxic catalysts or reagents, low yields, long reaction times and tedious 

workup procedure [3]. 

In view of these points and as a part of our interest researches on the development of new 

methods for the facile synthesis of 4,5-dicyanoimidazoles, we reported the condensation 

reaction of 2,3-diaminomaleonitrileand aromatic aldehydes and following thatoxidative 

cyclization reaction in the presence of catalytic amount of Cerium(IV) Ammonium nitrate 

(CAN) and HNO3 in acetonitrile (Scheme 1). Some of the major advantages of this practical 

procedure are use of available catalyst, high yields, short reaction timescompared with 

previous reports, and simplicity of the reaction and workup. 

 

 

Figure 1. Scheme of the reaction. 
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Many pyrazole derivatives are acknowledged to possess a wide range of bioactivities. The 

pyrazole motif makes up the core structureof numerous biologically active compounds [1]. 

Much attention was paid to pyrazole as a potential antimicrobial agent after the discovery of 

the natural pyrazole C-glycoside, pyrazofurin which demonstrated a broad spectrum of 

antimicrobial activity [2]. 

Pyrazole derivatives containing carbothiohydrazide skeleton are not only useful fragments 

of antibiotics, but are also used as intermediates and synthons for the production of several 

organic compounds [3].  

This research involved the syntheses of chalcones 1, the cyclization of these chalcones by 

thiocarbonohydrazide 2 and synthesis of pyrazoline derivatives 3 (Scheme 1). In our studies, 

we found that ethanol was the solvent most appropriate for these reactions, giving the best 

results. Under catalysts scanning, the yield of products 3 increased.  

 

Figure 1. Synthetic pathway of pyrazole-1-carbothiohydrazides 3 

References 

[1] H. A. Park, K. Lee, S. -J. Park, B. Ahn, J. -C. Lee, H. Y. Cho, K.-I. Lee. Bioorg. Med. Chem. 

Lett. 15 (2005) 3307. 

[2] R. N. Comber, R. J. Gray, J. A. Secrist. Carbohydr. Res. 216 (1992) 441. 

[3] A. Budakoti, A. R. Bhat, F. Athar, A. Azam. Eur. J. Med. Chem. 43 (2008) 1749. 

 

 

 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
452 

 

Synthesis and Characterization of Flexible Silica Nanoporous Aerogel as 

High Efficient Thermal Insulator 

Hassan Fattahi*, Yones Mosaei Oskoei, Javad Hassanzadeh  

 

North-west Institute of Science and Technology, Malek Ashtar University of Technology, Urmia, Iran 

 

fattahi@mut.ac.ir 

 

 

Silica aerogel is a highly porous material with pore diameters in the range of 2–50 nm [1, 

2]. The nanoporous structure of the silica aerogels having a high porosity above 90%, makes 

the aerogels a highly thermal insulating materials with a super-low thermal conductivity as 

low as 0.013 W.m
-1

.K
-1

 [3]. However, because of their nanoporous nature and high porosity, 

silica aerogels generally have poor mechanical stability (e.g., low strength and high 

brittleness). The low flexural and collapse strength of the aerogels greatly limit their 

applications for thermal insulation applications. Many researches are done to improve the 

mechanical properties of silica aerogels which among them introducing reinforced fibers into 

the silica aerogels and synthesizing the fiber-reinforced aerogels is one of the most effective 

methods for improving the mechanical properties of the aerogel [4]. 

In this study, we synthesized flexible silica aerogels with low density and thermal 

conductivity. Silica aerogel was synthesized from tetraethoxysilane (TEOS) using sol-gel 

method in the presence of fibers. The obtained alcohogel was dried via solvent exchange 

method at ambient pressure without using highly expensive supercritical drying method. 

Obtained aerogels have high degree of flexibility and low thermal conductivity (0.0.18 W.m
-

1
.K

-1
). The porosity of synthesized aerogel was obtained around 89.5% which is a high 

porosity among aerogels. Also the thermal property of synthesized aerogel was studied by 

thermal gravimetry analysis (TGA). 
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Nowadays, magnetic resonance imaging (MRI) thanks to its ability in providing non-

invasive and three-dimensional examination of biological events is one of the most powerful 

diagnostic tolls in modern clinical medicine [1]. The MRI mechanism is based on the 

excitation and relaxation of hydrogen nuclei that are abundant in water and lipids of tissue. 

Differences in intrinsic longitudinal (T1) and transverse (T2) relaxation times of different parts 

of the tissues induce changes of MR signal intensity, which in turn result in imaging contrast 

[2]. However, it is often the case that the diseased and healthy tissues are similar in 

composition and MRI technology alone will not always differentiate the two. In these cases, a 

contrast agent is necessary to distinguish the normal and diseased tissue. Among different 

contrast agents, superparamagnetic iron oxide nanoparticles by enhancing the proton 

relaxation times in the tissue microenvironment are used as T2 (negative) contrast agents. 

However, because of aggregation of bare nanoparticles and quick sequesteration by RES 

system, a main challenge in using iron oxide nanoparticles as MRI contrast agent is their 

surface modification by a hydrophilic and biocompatible layer [3, 4].  

In the present study, superparamagnetic iron oxide nanoparticles were synthesized in 

polyol media by monodisperse particle size distribution. Then the surface of nanoparticles 

was covalently modified with three different functionalities including amine, carboxylic acid, 

and PEG. The synthesized nanoparticles were characterized with different methods including 

FT-IR, TEM, PCS, and relaxometry. In order to investigate the effect of pH and surface 

charge on the relaxivity of nanoparticles, the r1 and r2 relaxivity of nanoparticles were 

examined in different pHs at 20 and 60MHz magnetic fields. The results showed that amine-

functionalized nanoparticles agglomerate at basic or neutral media, while they are completely 

stable for a long time at acidic media because of induced charges on the surface of 

nanoparticles. Carboxylic-functionalized nanoparticles showed a reverse effect i.e. they 

agglomerate in acidic media, while they are stable at neutral or basic media.  PEG-coated 

nanoparticles are completely stable in all studied basic or acidic media which can be 

attributed to the neutral and hydrophilic nature of PEG. Another main achievement is that by 

agglomeration and increasing the particle size, the r2/r1 ratio increases which is a main factor 

in evaluating the magnetic nanoparticles efficiency as T2 contrast agent. 
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Knowledge about organic and inorganic compounds in slim teas has always been in a 

center of attention since the consumption of these beverages has increased for the past years. 

Therefore, on the one hand, the goal of the present study was to develop an accurate method 

of the multi-element analysis of black tea by inductively coupled plasma optical emission 

spectrometry (ICP-OES) with three various extraction methods. Ten different samples of slim 

teas, including imported and local were analyzed to survey total concentrations of Al, Cd, Cu, 

Fe, Pb and Zn. Results indicated high level of Fe and Zn in a descending order. On the other 

hand  determination of total phenolic content (TPC) in ten different samples  of black tea were 

conducted by using two distinct extraction procedures, MeOH at 50% (v/v) and water 

extraction. 

TPC were measured by using photometric Folin-Ciocalteu assay. Total phenolic content 

were expressed in mg Gallic acid equivalents (GAE) per gram of the sample.  

Eventually, phenolic compounds compared to water, are more soluble in organic solvents 

with less polarity. Also according to the results, there were some variations in the TPC on 

account of types of black tea. 
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The chemical modification of graphene leads to a non-toxic, 2-dimensional graphene-like 

nanomaterial named graphene monoxide, GMO. In GMO, two oxygen atoms are bridged 

between two carbon atoms to form a double epoxy structure. There are growing reports on the 

theoretical, computational and experimental studies on GMO nanosheet as a promising 

nanomaterial for pharmaceutical, nanoelectronic and catalytic applications. Knowing the 

electronic structure of GMO as an individual nano-particle and its interactions with other 

molecules are of essential requirements for designing novel applications for it, as modern 

pharmaceuticals or smart drug delivery systems. Here we have used the ab initio method for 

studying the electronic structure of GMO and obtaining the CHARMM force field parameters 

[1] used in classical molecular simulations. The geometrical and electronic structure of GMO 

nanosheet was optimized by using the HF theory, at the B3LYP level of theory using the HF-

6-31C∗ basis set implemented in G09 suits of computer codes [2]. The Leonard-Jonez 

parameters were choosed by homology method from the existing the CHARMM force field 

parameters for oxygen and carbon atoms.  

 

 

 

 

Figure 1.The structure of parameterized GMO nanosheet 
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Compared to the use of organic solvents, catalytic reactions in aqueous systems have many 

advantages including low cost, low toxicity and safety.Water, a readily available and non-

toxic solvent, has attracted much attention due to its features as improving reactivity and 

selectivity, simplifying workup procedure and so on. The well-defined hydrophilic catalysts 

might be an effective tool to promote organic transformations in aqueous media. It is noted 

that hydrophilic organic ligands could increase the hydrophilicity of the resulting catalysts. 

More importantly, hydrophilic catalysts can be easily separated from the organic products by 

supporting the catalyst on solid materials [1]. 

Consequently there has been a growing demand for the design of heterogeneous 

hydrophilic catalysts that could promote organic reactions in water. Different solid materials 

have been used as solid supports for the preparation of heterogeneous catalysts. Within these 

materials, nanoparticles have attracted a great deal of attention as solid materials for 

supporting different catalysts. However, nanometer-sized particles are easily dispersible in 

solution by forming stable suspensions. Therefore, their separation needs a tedious recovery 

procedure via expensive ultracentrifugation, which caused the inevitable loss of solid 

catalysts.To further address the issues of recyclability and reusability, magnetic nanoparticles 

have emerged as excellent supports amenable to simple magnetic separation. The magnetic 

nature of MNPs allows a convenient method for removing and recycling MNPssupported 

catalysts by applying an appropriate magnetic field, this kind of separationis not time-

consuming and prevents the loss of solid catalyst in the process. It also enhances products 

purity and optimizes operational costs. In addition, the MNPs supported catalysts show high 

dispersion and reactivity with a high degree of chemical stability [2]. 

In continue of our recent work on the development of new heterogeneous catalysts, 

herein,a new hydrophilic copper complex supported on magnetic iron oxide is synthesized 

and characterized by different methods.  
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α-Aminophosphonates are structurally and biologically analogous to amino acids, hence 

their synthesis has attracted much interest. The reaction of phosphites with aldehydesand 

aminesusing Lewis and Brønsted acid catalysts is the convenient and the most preferred 

method for the synthesis of α-aminophosphonates. Various catalysts have been developed to 

realize this organic synthesis [1].However, their practical approach is limited since the water 

formed during the course of the reaction adsorbed on the surface of the catalyst.The adsorbed 

water poisons the surface of the catalyst and produces a more hydrophilic environment, 

resulting in reduced catalytic activity. In fact, hydrophobic-hydrophilic balance on the surface 

of the catalyst has considerable effect on the progress of the reaction. Thus, the development 

of a new synthetic method using a reusable hydrophobic catalyst would be an attractive goal 

for the synthesis of these important scaffolds[2]. 

In continuing of recent research on the introducing new magnetically recyclable 

heterogeneous catalysts, herein we synthesized hydrophobic Cu(II) complex supported on γ-

Fe2O3 (hydrophobic Cu-Fe2O3). The newly synthesized catalyst was characterized by 

different methods such as TEM, SEM, TGA, CHN and ICP analysis. The catalytic activity of  

hydrophobic Cu-Fe2O3 was also studied in the synthesis of α-aminophosphonates.  
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Figure 1. α-aminophosphonate synthesis catalyzed by hydrophobic Cu-Fe2O3 
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In recent years, nanotechnology is emerging as a revolutionizing field of research with 

multiple disciplines of science like physics, chemistry, materials science and biology. In 

conventional, various chemical and physical methods are utilized for the synthesis of 

nanomaterials, but due to the fact of usage of a large amount of hazardous chemicals, it 

becomes a mandate to find an alternative eco-friendly methodology. In search of green 

chemistry approach, the usage of plants and microbes were of the prime target, which were 

considered safe, simple, nontoxic, biocompatible and environment friendly [1]. 

Noble metal nanoparticles, such as gold (Au) and silver (Ag), have gained the attention of 

many scientific due to applications in medicine, biology, and the environment. Plant extracts 

are rich bioreducing agents (e.g: Secondary metabolites, enzymes and proteins) that can 

reduce silver ions to silver nanoparticles [2]. 

In this study, Biosynthesis of silver nanoparticles using plant extracts of  

Orobanchecernuawas accomplished(Figure 1). This plant which lacks leaves and chlorophyll 

is parasite to roots of the crops [3]. Optimization of experimental conditions such as the 

concentration of both silver nitrate and herbal extract, temperature and pH were investigated. 

Furthermore, optimum conditions for the synthesis of silver nanoparticles was characterized 

with different techniquessuch as UV–vis spectroscopy, FT-IR spectroscopy and X-ray 

diffraction (XRD). 

UV–vis spectroscopy was indicative the Surface plasmon resonance of nanoparticles. FT- 

IR spectroscopy was investigated for identification and study of functional groups that are 

involved nanoparticles and XRD was indicative the crystalline nature and structure of the 

nanoparticles. 
 

 

 

 

 

 
 

Figure 1.Schematic diagram of the green synthesis of silver nanoparticles using aqueous extract of Orobanche 

cernua 
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Primary metabolitessuch as carbohydrates, amino acids, fatty acids, chlorophylls and etc. 

were found in all plants. Unlike primary compounds, secondary metabolites are present in 

some plants only. Secondary metabolites are not directly involved in thenormal growth, 

development or reproduction of an organism [1]. Fatty acids, especially unsaturated fatty 

acids, are important as nutritional substances and metabolites in living organisms. Many kinds 

of fatty acids play an important role in the regulation of a variety of physiological and 

biological functions There is currently scientist interest in studying polyunsaturated fatty acid 

sources due to correlation between these fatty acids (omega-3 and omega-9) and the 

prevention of cardiovascular disease and the reduction of LDL cholesterol levels among other 

benefits [2]. 

Zizyphus spina-christi L. (Rhamnaceae) is a plant that grows into a tree with thorny 

branches and is used as a hedge to form defensive fences for cattle. The fruit have a sweet 

edible pulp, the leaves are applied locally to sores, and the roots are used to cure and prevent 

skin diseases [3]. In this study, The plant material was collected from Fars province, Iran, in 

April 2016. The seeds were separated from the fruit. The seeds was split and core removed 

and the extract was obtained by n-hexane as solvent, using a Soxhlet apparatus for 12h. The 

lipids were esterified with 2% methanolic NaOH - 25% BF3/methanol reagent. The fatty acid 

methyl esters were extracted with hexane/saturated NaCl and analyzed by Gas 

chromatography–Mass spectroscopy (GC- MS). 19 fatty acids were detected in fruit seed. 
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Free radicals such as reactive oxygen species are formed naturally in the living things cells 

that have important roles in cell signalling, also in environment some toxins may contain free 

radicals or stimulate the cells to produce free radicals. High amount of this compounds are 

hazardous to the cells and damage all major its components. Plant extracts and essential oils 

can be used as potentially useful sources of antimicrobial and antioxidant compounds. The 

antioxidant activities of plants are mainly attributed to their phenolic and flavonoid 

compounds [1]. 

In this study, in vitro antioxidant activity, total phenolic content and concentration of 

flavonoids of five different extracts, from the whole herb of Orobanche cernua were 

determined using spectrophotometric methods [2].Orobanche cernua is aparasite loss 

chlorophyll and leaves, from Orobanchaceae family. Orobanchaceae comprises about 170 

species, mostly distributed in the temperate and semi-arid regions of the world. The genus 

Orobanche has 39 species in Iran of which nine taxa are endemic to Flora Iranica area [3]. 
The plant material was collected on April 2016 in Birjand area, in Iran. The aerial part and 

rootstock of plant were air- dried at ambient temperature in the shade and subjected to 

extraction by maceration method with water, ethanol, n-buthanol, ethylacetat and acetone. 

Total phenol and flavonoid content of the O. cernua extracts was determined by                  

Folin-Ciocalteu and aluminum chloride methods, respectively. Antioxidant activity of extracts 

were expressed as percentage of DPPH radicals inhibition and IC50 values (μg/ml). Figure 1, 

below, shows the mechanism by which DPPH• accepts hydrogen from an antioxidant. 

Acetonic exstract of O. cernua showed the highest phenolic and flavonoid concentration and 

strong antioxidant activity.  
 

 

 

 

 

 

 

 
Figure 1.DPPH• free radical conversion to DPPH by Antioxidant compound. 
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Ziziphus spina-christi (L.) (ZSC) commonly known as Christ‘s thorn or Jerusalem-thorn in 

English and Sidr in Arabic belongs to family Rhamnaceae. It is a deciduous tree, native to the 

warm-temperate  and  subtropical regions, including south and east of  Asia and Middle East 

[1]. 

In this study, Ziziphus spina-christi was collected on April 2016 from shiraz (Fars 

Province, Iran) and subjected to extraction by maceration method with water, methanol, 

ethanol and acetone. The phytochemical screening in four crude extracts showed the presence 

of Steroids, Alkaloids, Tannins, Coumarins, Proteins, Flavonoids, Terpeniods, Phenols and 

Carbohydrates. Also, total Phenolic, total Flavonoids and Tannins contents were determined 

in four different extracts with spectrophotometer [2]. In addition, determination of mineral 

elements amount like K, Fe, Ca, Mn, Mg, Na, Zn and Cu were investigated. Among the four 

selected solvents, methanol was the best for total Flavonoids and total Phenolic contents 

extraction. The total ash value was found to be 3.97% w/w indicating the considerable 

presence of inorganic radicals [3]. 
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Xanthones and thioxanthones derivatives are interesting compounds, because of their well-

known properties in the fields of medicinal and biological activities (anticancer, antioxidant, 

antimicrobial, antiviral, antiinflammatory, antiallergy, antihypertensive, antithrombotic and 

anti-Alzheimer activity, depending on their diverse structures). Therefore, their syntheses 

have attracted a large number of organic chemists[1].  

Xanthones are usually synthesized using benzophenones or diaryl ethers as starting 

materials under harsh reaction conditions and often in the presence of strong acids or toxic 

metals as catalysts, but generally providing the desired products in low yields. Improvements 

have been achieved applying microwave irradiation especially in theterms of higher yields 

and shorter reaction times [2].  

In this study, a new method for the chemical synthesis of xanthones is described. The title 

compounds have been synthesized in good yields under microwave irradiation from 

substituted 2-hydroxybenzoic acids and resorcinol in the presence of GO/SO3H as the 

catalyst.In preliminary experiments, the model reaction was carried out in refluxing solvents 

and solvent free conditions using solid acids.After 24 h, the yields of products were low 

(<20%) with large amounts of starting materials remaining increasing reaction time and 

temperature did not affect the yield of the product. To improve the yield and optimize the 

reaction conditions, the same reaction was carried out under microwave irradiation. In this 

condition products were obtained in good to excellent yields (80-95%).The pure product was 

identified by ¹H NMR, ¹³C NMR and FT-IR spectroscopy (Figure 1). 

 
 

 
   

   

 
 

Figure 1. Synthesis of 1-hydroxy xanthone in the presence of  GO/SO3H 
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Over the years, peptides have been evolved as promising therapeutic agents in the 

treatment of cancer, diabetes, and cardiovascular diseases, and application of peptides in a 

variety of other therapeutic areas is growing rapidly.  

Eptifibatide is an antiplatelet drug of the glycoprotein IIb/IIIa inhibitor class (Figure 1). It 

is a cyclic heptapeptide which belongs to the class of the arginin-glycin-aspartat (RGD) 

mimetics and reversibly binds to platelets. Eptifibatide has a short half-life. The drug is the 

third inhibitor of GP IIb/IIIa that has found broad acceptance and has been approved by FDA 

in 1998. 

 

Herein, we wish to report the new approach for the synthesis of an API antiplatelet drug 

using Solid Phase Peptide Synthesis (SPPS) and suitable coupling reagents. The structure of 

compounds was confirmed based on the HR-MS (ESI) data. The details about synthetic 

approach and structure of product will be further discussed in the conference. 
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Quinazolines are a classof fused heterocyclic compounds that are of considerable interest 

because of the diverse range of their biological properties [1]. Many substituted quinazoline 

derivatives possess a wide range of bioactivities such as antimalarial, anticancer, 

antimicrobial, antifungal, antiviral, antiprotozoan, anti-inflammatory, diuretic, muscle 

relaxant, antitubercular,antidepressant, anticonvulsant, acaricidal, weedicide, and many other 

biological activities. Quinazoline compounds are also used in preparation of various 

functional materials for synthetic chemistry and also present in various drugs molecules [2]. 

In this work we reported the synthesis of new quinazoline derivatives from (Z)-2-amino-

N'-phenylbenzimidamideand ninhydrin in ethanol as a solventat ambient temperature for 30 

min. The product was identified by IR, 
1
H- NMR, 

13
C-NMR data.  

 

 

 
Figure 1. Scheme of the reaction. 
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  Many diaryl and triaryl heterocycles with different central ring such as, pyrrole, 

oxadiazole,triazole and imidazole as anticancer agents are reported in several 

scientific sources [1,2]. 1,2,4-oxadiazole derivatives got many attentions during last 

decade due to their various biological activities such as anticancer activity [3]. 

   Therefore in the present study an approach for the synthesis of some derivatives of 

triaryl-4,5-dihydro-1,2,4- oxadiazole and their reactions was innovatived. triaryl-4,5-dihydro-

1,2,4- oxadiazole derivatives were prepared from reaction ofdifferent imines and 4-

substitutedbenzohydroxyiminoyl chlorides. In this study the derivatives of triaryl-4,5-dihydro-

1,2,4- oxadiazole were synthesized.. The structures of the foregoing products were confirmed 

by NMR,  IR and Mass spectroscopy methods.Then the scope of the reaction was taken into 

account. 
 

 

 

 

 

Figure 1.scheme of the reaction 

 

 

 

References: 

[1] Odlo K. et al.  Bioorg.Med. Chem. 2008, 16, 4829. 

[2] Schobert R. et al. J.Med.Chem.,2010, 53, 6595. 

[3] Joo YH, Kim JK, Kang S-H, Noh MS, Ha J-Y, Choi JK, Lim KM, 

      Chung S (2004) ,79,4752 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
466 

 

 

One-Pot , multi-component synthesis of various 5-amino-4-

carbonitrilepyrazole derivatives with green conditions 

Mehdi Kalhor
*
, Ali asqar Vazini Mahmoud, Masoomeh Behzadi 

Department of Chemistry, Payame Noor University, Iran 

mekalhor@pnu.ac.ir 

Pyrazole and derivatives are key substructures in a large variety of compounds with 

important biological activities and pharmacological properties [1]. 

Multi-component reactions (MCRs) have emerged as an attractive and powerful strategy 

for organic synthesis compared to multistep reactions due to the creation of several new bonds 

in a One-Pot  reaction, low number of reaction and purification steps, selectivity, synthetic 

convergence, high atomeconomy, simplicity, and synthetic efficiency [2].In fact, development 

of MCRs can lead to new efficient syntheticmethodologies to afford many small organic 

compounds in the field of modern organic, bioorganic, and medicinal chemistry [3]. 

We have developed a highly efficient and green One-Pot  methodology for the synthesis of 

a wide range of 5-amino pyrazole-4-carbonitrile derivatives, which are often encountered in 

biologically and pharmacologically actives compounds. The present methodology requires 

low catalyst loading as a mild Lewis acid catalyst. The most important advantages of this 

method include the use of cost-effective and mild transition metal catalyst, aqueous 

conditions, excellent yields, clean and simple work-up procedure, and avoidance of using 

hazardous organic solvents that makes this method an instrumental alternative to the previous 

methodologies for the scale-up of these One-Pot  three-component reactions. 
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Perimidines are tricyclic heterocycles containing a dihydropyrimidine ringortho and peri-

fused to the naphthalene structure. These heterocyclic systems,which have been shown to be 

interesting candidates for biological studies, arewidely applied in industry, agriculture, and 

medicine [1].  

Magnetic porous hollow nano-sphere is a new class of structured nanomaterials for drug 

delivery, magnetic resonance imaging, hyperthermia cancer treatment, and 

bioseparation[2].Magnetically Fe3O4/CaCO3recoverable nanoparticles represent an 

economical, practical and environmentally benign means for catalyst recovery [3]. The nano-

catalyst was characterized by IR, EDX, scanning electron microscopy (SEM) and TEM. The 

some novel compounds were identified by spectroscopic and spectrometric analyses.This 

environmentally benign and clean synthetic procedure has several advantages, including the 

availability, safety, and reusability of the catalyst, high yields, short reaction times, and easy 

and rapid isolation of the product. 

Encouraged by this result and the development and generality of a simple method for 

synthesizing of heterocyclic compound, One-Pot  reaction of 1,8-diaminonaphthalene 1 with a 

variety of aromatic aldehydes 2 by using of Fe3O4@CaCO3 nanoparticles as highly efficient 

catalyst in ethanol at room temperature was performed (Figure1). 

 

Figure 1.Synthetic method of perimidines3 
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Molecularly imprinted polymers (MIP) exhibiting high selectivity and Special performance 

in identifying the target molecule are now seeing a fast growing research. In this paper, we 

synthesized the new types of nancomposite non-covalent molecularly imprinted polymers 

(MIPs) and non-imprinted polymers (NIPs) which are used in the field of drug release and by 

optimizing them can be enhanced effectiveness. The aim of this work was to investigate this 

new types of nanocomposite as controlled release devices forin biological fluids, especially 

gastrointestinal. Two types of nanocomposites were synthesized (MIP and NIP) by HF. 

Through corrosive nature of this type of acid, silica nanoparticles in the polymeric matrix be 

omitted and amount the holes created for template molecules trapped were increased. The 

releasing of drug was carried out in cellophane membrane dialysis bags and the in vitro 

release profiles were established separately in enzyme-free simulated fluids (SGF, pH 1 and 

SIF, pH 7.4). 

 

Figure 1. Formation of nanoporouses MIP by using of HF 
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The direct amidation of alcohols and amines using supported heterogeneous catalysts has 

been rarely studied [1]. In the area of magnetic catalysts, no attempt has been focused on the 

direct amidation from alcohols and amines in the presence of supported heterogeneous 

catalysts on the magnetic nanoparticles. In continuation of our interest in using magnetic 

nanoparticles [2] as a catalyst support in the oxidative amidation of aromatic aldehydes with 

amine hydrochloride salts [3], herein, we demonstrate the 

application ofFe3O4@EDTA–Cu(II) for the amide synthesis via alcohol dehydrogenation in 

One-Pot  direct oxidative amidation. The Fe3O4 nanoparticles were functionalized by EDTA 

and the Cu–EDTA complex was stable under oxidation conditions with high 

efficiency in solvent. This atom-economical and cost effective transformation can be used as 

the most favorable replacement for the synthesis of amides. 

Superparamagnetic Fe3O4@EDTA–Cu(II) nanoparticles were readily prepared and 

identified as an effective catalyst for the tandem transformation of benzyl alcohols and amine 

hydrochloride salts into the corresponding amides with tert-butyl hydroperoxide (TBHP) as 

an oxidant. After completion ofthe reaction, the catalyst can be removed from the reaction 

vessel by assistance ofan external magnet and reused at least six times without significant loss 

of its activity. 

 

 
 

Figure 1.scheme of the reaction 
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Iodine is most stable with an oxidation state -1; however, it forms stable polycoordinate, 

multivalent compounds.Current researches focus on its use in carbon-carbon and carbon-

heteroatom bond forming reactions.[1] Zhang et al. demonstrated that 1-(4′-diacetoxyiodo 

benzene)-3-methylimidazolium tetrafluoroborate [dibmim][BF4] catalyze the selective 

oxidation of alcohols to carbonyl compounds.[2] Zhdankin and co-worker presented that 2-

Iodylphenol ethers can selectively oxidize sulfides to sulfoxides and alcohols to the respective 

aldehydes or ketones.[3]
 

Herein, we demonstrate that the direct oxidative amidation of unactivated methylarenes 

with hydrochloric salts of amines in the presence of in situ-generated (Hypo) iodite with 

TBHP for the first time. Various secondary and tertiary amides were synthesized in good to 

excellent yields in One-Pot  manner under our conditions. 

Hypervalent iodine-catalyzed oxidative amidation of methylarens to the corresponding 

amides by using an environmentally available oxidant (tert-butyl hydroperoxide, 70% 

aqueous solution) is discussed. This oxidizing agent presented a high degree of selectivity for 

the oxidation of toluene to amide without oxidation to carboxylic acid. This reaction involves 

the metal-free oxidation, mild reaction condition and tert-butyl alcohol as the only by-

product. 

 

 

 

 

 

 

 

 

 

 
Figure 1.scheme of the reaction 
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A practical, convenient, and cheap methodology is developed for the synthesis of a series 

of chromene derivatives via cyclocondensation of α- or β-naphthol, malononitrile and 

aromatic aldehydes, in the presence of L-arginine-immobilized magnetic nanoparticles, under 

ultrasound irradiation, in high yields. This catalyst can be easily separated from the reaction 

by an external magnet and recycled four times without its activity loss. This methodology has 

shown shorter reaction times when compared with conventional thermal heating.Chromenes 

constitute one of the major classes of naturally occurring compounds. The basic structural 

skeleton of these compounds is an ordinary characteristic of polyphenols
(1)

 found in tea, 

fruits, vegetables and red wine. Fused chromenes exhibit antimicrobial,
(2)

 mutagenicitical, 

antiviral, antiproliferative, antitumoral properties and be employed as cosmetics and 

pigments. These compounds can be used as potential biodegradable agrochemicals.
(3)

 

 

Figure 1.Synthesis of chromenes using Fe3O4@L-arginine MNPs 
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A green synthesis of α-aminophosphonates in glycerol 
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aChemistry Department, TarbiatModares University, Tehran, Iran 
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A simple and efficient method is described using glycerol as a solvent in the catalyst-free 

synthesis of α-aminophosphonates in high purity. Products are prepared by the Kabachnik–

Fields reaction from amines, phosphites, and carbonyl compounds. The method does not 

require a toxic catalyst.α-Aminophosphonic acids and their derivatives exhibit a widerange of 

biological properties,
(1)

 and are able to function as α-aminocarboxylic acid surrogates.
(2)
α-

Aminophosphonate esters haveattracted attention because not only are they biologically 

attractivepeptide mimics of α-amino acids, but they also exhibit intriguing biological 

activities.
(3)
Glycerol can be considered as‗organic water‘ since, like water, it is abundant, 

biodegradable,inexpensive, nontoxic, highly polar, immiscible with hydrocarbons,is able to 

form strong hydrogen-bond networks, and can dissolve awide range of organic and inorganic 

compounds, including transitionmetal catalysts.
(4)

In addition, compared to water, it has the 

advantage of a higherboiling point, lower vapor pressure, and is able to dissolve 

organiccompounds usually immiscible with water.
(5)

 

 

Figure 1..NoncatalyzedKabachnik–Fields reaction in glycerol. 
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At the beginning of the new century, synthesis of organic compounds using grinding 

technique under solvent-free conditions has received much attention, as it provides 

manipulative simplicity, easier workup, and higher yields which match with the green 

chemistry protocol [1]. On the other side, more attention has been directed toward the 

application of solid acids in organic synthesis because such reagents not only simplify 

purification processes but also help prevent release of reaction residues into the environment 

[2].The reactions that are affected by the nano catalysts immobilized on the inert porous solid 

supports, have received significantposition in organic synthesis.The individual features of 

supported Lewis acids such as their ease of handling, enhance reaction rates, greater 

selectivity, and recoverability of catalysts make the use of supported Lewis acids attractive 

[3].In this work we wish to report diazotization of aromatic prime amines with NaNO2, 

TiCl4/gama-Al2O3 nano particle at room temperature and diazo coupling with 2-naphthol has 

developed a mild and convenient method for the synthesis of azo dyes under solvent-free 

conditions at room temperatureFigure 1. 

 
Figure 1.scheme of the reaction 
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Water-Soluble Porphyrins as Novel Sensitizers for Photodynamic Therapy 
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Photodynamic therapy (PDT) is a successful treatment method for various types of cancer, 
that leads to the selective destruction of tumor by cytotoxic singlet oxygen generated via 
visible laser light activation of photosensitizer [1, 2]. porphyrins are have been widely used 
clinically in PDT for cancer treatments because of their capability to generate singlet oxygen 
efficiently and their tendency to accumulate in tumor tissue, However, porphyrin structure is 
unsuitable for biomedical application [3]. Novel water-soluble 5,10,15,20-tetrakis(4-N-
carbonylacrylic aminophenyl)porphyrin was designed and synthesized for the first time as the 
tetrasodium salts by via reaction of tetrakis(4-aminophenyl)porphyrin(NH2-TPP) with maleic 
anhydride.  4-Nitrobenzaldehyde was employed in order to synthesize tetrakis(4-
nitrophenyl)porphyrin (NO2-TPP) and then it was converted to NH2-TPP by SnC12. The 
structure of the porphyrin was thoroughly studied by a variety of techniques such as NMR, 
FT-IR and UV-visible spectrophotometer. In this work, the efficiency of porphyrin as 
photodynamic therapy (PDT) systems was investigated. The production of reactive singlet 
oxygen, cytotoxity and phototoxicity of it was assessed. The study showed that the singlet 
oxygen production ability of porphyrin can be well controlled by irradiation. We tested on 
A453 cells to compare effectiveness. This photosentesizer exhibited cell viability over 97% 
and good photocytotoxity, indicating it is promising photodynamic photosentesizer for cancer 
therapy. 

 

 

 
Figure 1. Scheme of the reaction 
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Synthesis of pyranocoumarins derivative by three-component coupling 
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   Multicomponent reactions (MCRs) represent a very useful tool at the interface of the 

fields of organic synthesis and chemical biology due to their superior atom economy, 

convergent nature, and straightforward experimental procedures. In addition, they are 

valuable in the pharmaceutical industry for the construction of low molecular weight 

compounds[1]. 

Pyrano-fused coumarins (pyranocoumarins) are natural products that exhibit important 

biological properties, such as antifungal, insecticidal, anticancer, anti-HIV, anti-inflammatory, 

and antibacterial activities[2].  

   Recently, the application of nanoparticles (NPs) as catalysts has attracted worldwide 

attention because of their high catalytic activity and improved selectivity [3]. The surface of 

metal oxides, such as TiO2, Al2O3, ZnO, CuO and MgO, exhibits both Lewis acid and Lewis 

base character [4]. They are excellent adsorbents for a wide variety of organic compounds and 

increase the reactivity of the reactants. 

   here we report the results of our studies on the reaction between 4‑hydroxycoumarin1 

,aryl glyoxals2 and malononitrile3 in the presence of ZrO2 nanoparticles as  an efficient, and 

environmentally benign catalyst under solvent-free conditions to produces pyranocoumarins 

derivative4 in fairly good yield. 
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Figure 1.scheme of the reaction 
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The role of Amyloid Fbrils and Peroxidase Inhibition in Alzheimer's 
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Neurodegenerative diseases are characterized by amyloid deposition. Thioflavin T (ThT) is 

one of the molecules considered for detection of amyloid deposits; however, its lipophilicity 

is too low to cross the blood brain barrier. Therefore, there is a strong motivation to develop 

suitable compounds for in vitro fibril quantification as well as for in vivo amyloid imaging. 

Moreover, oxidative stress (particularly, uncontrolled peroxidase activity) has frequently been 

reported to play a critical role in the onset/progression of some neurodegenerative disorders. 

In this study, we describe the synthesis of some benzothiazole, benzofuranone and curcumin-

based 5-halophenyl/5-aryl pyrano pyrimidine derivatives compounds and examine their 

peroxidase inhibitory properties. Furthermore, to establish the potential binding of 

synthesized compounds to amyloid aggregates, their in vitro binding to some nondisease 

related amyloidogenic proteins were characterized. 

7/18/2016   

Mechanism Of Amyloid Formation….

 

 
 Figure 1.scheme of the reaction 
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Theoretical study on the coupling of imidazole derivatives and haloalkanes: 

investigation of structures, effects of substituents and Gibbs free energy of 

reactions 
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N-Arylazoles which are produced from coupling aryl halides and imidazoles are important 

building blocks in numerous agrochemicals, pharmaceuticals, biological active compounds, 

and N-heterocyclic carbene chemistry (1-2). In this work density functional theory has been 

used for investigation of the structure and formation of some N-arylazole compounds. For this 

purpose the geometries of all N-arylazoles were optimized with B3LYP method combined 

with SVP basis set. Vibrational frequency analyses, was calculated at the same level of 

theory, indicated that optimized structures are located at the stationary points corresponding 

to local minima without any imaginary frequency. The solvation energy (Gsolv) was 

calculated with the CPCM model by using DMF as a solvent. After that the Gibbs free energy 

in solution was calculated by using equation Ggas + Gsolv = G(aq).We considered 

substitution effect including H, F, Me and CF3 groups on imidazole and 1,4-diboromo and 

1,4-dichloroarylhalids for synthesis of N-arylazole compounds (see Figure 1). Our 

calculations show that the G(aq)amounts for all N-Arylazole compounds is exothermic and 

those with H and CF3groups as R substituents have maximum and minimum amount of 

G(aq), respectively. About aryl halids, it should be noted that the best obtained results is for 

1,4-diboromo compound. 

NN
N

N
XX + N

HN
2 + 2HX

X=Cl, Br

R'

R

R

R=H, F, Me, CF3

DMF

 

 

Figure1.Synthesis of N-arylazolesbycoupling of imidazole derivatives and haloalkanes 
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 Triethyl ammonium trinitro methanide[TEATNM] as a novel ionic 

liquid catalyst for the synthesis of 2-amino-4-aryl-6-(arylamino)pyridine-

3,5-dicarbonitriles via anomeric based oxidation 

Saeed Baghery, Farahnaz Maleki, Mohammad Ali Zolfigol*and Sadegh Salehzadeh 

Faculty of Chemistry, Bu-Ali Sina University, Hamedan 6517838683, Iran 

zolfi@basu.ac.ir
 

The pyridine ring plays a main role in numerous biological processes, most remarkably in 

the oxidation/reduction cofactors such as: NADPH, NADH, NADH and NAD
+
; the vitamin 

niacin is required for its biosynthesis.
1
 3,5-Dicyanopyridines have been applied as 

intermediates in the synthesis of pyrido[2,3-d]pyrimidines as antihistaminic agents, 

pyridothieno- and pyridodithienotriazines endowed with antihistaminic and cytotoxic activity 

and acyclo-3-deazapyrimidine S-nucleosides that are active toward HIV.
2 

Triethylammoniumtrinitromethanide [TEATNM] as a novel ionic liquid catalyzed the 

synthesis of 2-amino-4-aryl-6-(arylamino) pyridine-3,5-dicarbonitrile derivatives via the One-

Pot  three-component condensation reaction between various aromatic aldehyde, 

malononitrile and aniline derivatives at 50 
o
C under solvent-free conditions. The synthesized 

ionic liquid catalyst was fully characterized by using FT-IR, 
1
H NMR, 

13
CNMR, Mass and 

thermal gravimetric (TG) analysis. The major advantages of the described methodology are 

ease of separation, good yields and short reaction times.The scope and limitations of the 

described methodology will be discussed. 

 
Figure 1. Synthesis of 2-amino-4-aryl-6-(arylamino)pyridine-3,5-dicarbonitrile derivatives catalyzed by 

triethylammoniumtrinitromethanide [TEATNM] as a novel ionic liquid 
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Synthesis of 7-Aroyl-8-methyl-10-phenyl-10H-benzo]h[pyrazolo 

]3,4-b[quinoline-5,6-diones by One-Pot ,three component reaction 
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One-Pot ,three-component reaction of arylglyoxals , lawsone and 5-amino-3-methyl-1-

phenyl pyrazole in water/EtOH (3:1) at 50°
c
Using nanosilver and amino acidsas catalysts 

gave the corresponding7-aroyl-8-methyl-10-phenyl-10H-benzo[h]pyrozolo[3,4-b]quinolone-

5,6-dionesin high yields. 

The synthesized pyrazolo [3,4-b] quinoline-5,6-diones derivative may have a biological 

and pharmaceutical activities [1-3] as a class of o-quinone derivatives. 
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Figure 1.scheme of the reaction 

 

The structure of new products were confirmed by their (
1
H-NMR , 

13
C-NMR , FT-IR) 

spectral data and microanalyses. 
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The Eschenmoser sulfide contraction is a common method for the synthesis of 

enaminones. Typically, thioamide and α-halocarbonyl compounds are coupled in these kinds 

of reactions [1]. The Eschenmoser coupling reaction commonly requires a base and a long 

reaction time [2]. Different natural products for example vitamin B12-derivatives, 

fuligocandin-, mersicarpine and diplodialid macrolactone-were synthesized with the help of 

sulfide contraction steps [2,3].  
 

 
Figure. The Eschenmoser coupling reaction 

 

The idea that using mechanical force can affect the reaction and complete it in a shorter 

time was interesting. We planned to apply mechanical force and consider the effects of 

planetary mixer and beads. We accelerated the reaction and provided condition to do the 

reaction without solvent. The scope and limitations of the described procedure will be 

presented. 

 

References 

[1] S. Cunha, A. T. Gomes, Tetrahedron Lett., 2012, 53, 6710. 

[2] (a) N.D. Koduri, RSC Adv., 2013, 3, 181; (b) J. Mulzer, B. List, J. W. Bats, J. Am. Chem. Soc., 

1997, 119, 5512; (c) B. Pettersson, V. Hasimbegovic, J. Bergman, J. Org. Chem., 2011, 76, 1554. 

[3] (a) R. Nakajima, T. Ogino, S. Yokoshima, T. Fukuyama, J. Am. Chem. Soc., 2010, 132, 1236; (b) 

R. E. Ireland, F. R. Brown, J. Org. Chem., 1980, 45, 1868. 

 

 

 

 

 

 



 

   24thIranian Seminar of Organic Chemistry 

24-26 Aug. 2016  

Azarbaijan Shahid Madani University 

 

 

 
481 

 

Preparation and effect of juglone on the antibacterial activity of the 
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Human beings are often infected by microorganisms such as bacteria, molds, yeasts, and 

viruses in the living environment [1]. Nanofibers have excellent filtration properties, and due 

to the variety of polymers that can be used to fabricate nanofibers, and the versatility of being 

able to add functional molecules and chemical groups to the nanofibers, make nanofibers 

applicable to sanitation and purification of air which we breathe [2, 3]. In this work, 

polycaprolactone (PCL) -juglone nanofibers were manufactured by electrospinning. PCL 

polymers were synthesized using a ring-opening polymerization (ROP) method. PCL and 

juglone were dissolved in dimethyl sulfoxide (DMSO), and then thin-layered on a glass plate 

or electrospun followed by coagulation in sodium hydroxide solution. The above polymers 

were characterized by Fourier transform infrared spectroscopy (FT-IR). The morphology of 

the PCL-juglone nanofibers was characterized by scanning electron microscopy (Fig. 1). 

Antibacterial tests indicated that the prepared nanofibers have a bactericidal effect. The PCL-

juglone nanofibers produced a reduction against Escherichia coli, Salmonella enteritidis, 

Staphylococcus aureus, and Streptococcus agalactiae. 
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Figure. 1  Scanning electron microscopy of the 

PCL-juglone nanofibers 
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Flowers Of Nepeta binaludensis From Khorasan 
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Difference in the essential oil and solvent extract composition of Nepeta species influenced 

by ecological conditions and type of the organ in which essential oil are produced and/or 

accumulated have also been reported. this study was designed to examine the chemical 

composition and antimicrobial activity of the essential oils of flowers of Nepeta binaludensis 

Jamzad. in flowering stage which grows wild in binaloud mountainous. The composition of 

the essential oil hydrodistilled from the flowers of N. binaludensis, was analyzed by gas 

chromatography-mass spectrometry (GC-MS). Identification of the components was based on 

GC retention indices computer maching with wiley GC-MS library, and by comparison of the 

fragmentation patterns of the mass spectra with those reported in the literature(
1
). Then for 

evaluation of antibacterial effects of the essential oil, disc diffusion method through the 

measurement of the inhibitory zone diameter and micro broth dilution for determining the 

minimum inhibitory concentration (MIC), and minimum bactericidal concentration (MBC), 

on several standard bacteria, were used. Essential oil yield of dried plants obtained by 

hydrodistillation was 0.92 (w/w %). Twenty-seven components were identified, representing 

98.2% of the total oil composition. The major components in flowers oil were, 1,8-cineole 

(52.0%), 4aβ,7a,7aa-Nepetalactone (17.5%), β-Pinene (4.5%), and δ-3-Carene (4.4%). 

Amongst them monoterpenes and oxygenated monoterpenes were predominant. 

 Also essential oil inhibited growth of all studied bacteria. Among them, zone of growth 

inhibition was larger in Sh. dysenteriae, which is in consistent with the results of micro-broth 

dilution method.This research results showed that  N. binaludensis essential oil has a 

moderate effect on the studied bacteria. Its effect on gram negative bacteria was more than 

gram positive bacteria. 
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2-Amino-4H-chromenes are of particular utility as they belong to privileged medicinal 

scaffolds serving for generation of ligands with a broad spectrum of potent biological 

activities that include anti-microbial, anti-tumor, anti-cancer, anti-viral,antimalarial, anti-

proliferative, and anti-alzheimer‘s [1]. Also, the azo dyes are one of the major groups of 

synthetic organic dyes with broad range of biological activities [2, 3]. The new chromene-

based azomethine dyes were synthesized via two-component coupling of 2-amino-7-hydroxy-

4H-chromene with 2-hydroxy-5-(aryldiazenyl)benzaldehyde and characterized by elemental 

analyses, mass, NMR, IR, UV–Vis spectroscopy and X-ray diffraction analysis. Easily 

available and easy work-up are the key features of the present method. The pyran, chromene 

moiety and aromatic rings in the azomethine linkage are flattened. Intramolecular hydrogen 

bonding is possible between hydroxyl group and the imine nitrogen atom.  

. 
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The azo dyes are the largest class of industrial synthesized organic dyes due to their various 

applications, such as dyeing textile fiber, laser, liquid crystalline displays, electro-optical 

devices and ink-jet printers [1]. They are also known to have a broad range of antibacterial, 

antifungal, antitumor and antioxidant activities [2-4].The sulfanilamide azo-dyes were 

designed and characterized by elemental analysis, mass, IR, UV–Vis and NMR spectroscopy. 

The UV–Vis spectra of dyes derivatives were determined in different acidities for evaluating 

factors affected intramolecular hydrogen bonding, enol–keto tautomerism, dipole moment and 

solvatochromism behavior. The solvatochromism behaviors of dyes were evaluated in 

solvents with different polarities also their cyclic voltammetry were carried out in DMSO as a 

solvent. The optimum molecular geometries, molecular electrostatic potential, Nucleus-

Independent Chemical Shift, frontier molecular orbitals, infrared and electronic absorption 

spectra of products were investigated with theoretical methods. Results of theoretical 

calculations have good agreement with the experimental values. 
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During the past few decades, many researchers have made considerable efforts to develop 

drug delivery systems(DDSs) . To date, several dual-drug delivery systems using polymer 

micelles, hydrogel, hydrogel/polymer micelle composite, alginate beads and other materials 

have been reported [1]. Recently, a new class of materials represented by bionanocomposites  

has proven to be the promising option in improving mechanical and barrier properties of 

biopolymers. The most common class of materials used as nanoparticles are layered clay 

minerals such as montmorillonite (MMT), hectorite, sapnotite, and laponite[2]. Laponite (LA) 

is a plate-like synthetic hectorite-type clay with the empirical chemical formula 

Na
0.7+

[Si8Mg5.5Li0.3O20(OH)4]
-0.7

 [3]. 

In this study, a novel antibacterial polymer/clay nanocomposite with average particle size 

of 20-40 nm with modified laponite and alginate was synthesized by an ion exchange process. 

The structure of the obtained nanocomposites was characterized by XRD, FT-IR, TG-DTA 

and SEM. This multifunctional nanocomposite was used for dual drug delivery of anticancer 

drug methotrexate (MTX) and an antibacterial agent ciprofloxacin (CIP) with encapsulation 

efficiency of more than 90% for both drugs. 
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Imipramine, trimipramine and desipramine are active ingredients of psychiatric drugs 

widely used in the treatment of depressive disorders. These tricyclic antidepressants are used 

primarily in the clinical treatment of mood disorders such as major depressive disorder, 

dysthymia, and bipolar disorder, especially of the treatment-resistant variants. However, their 

overdose is fatal to the central nervous system and may result in drowsiness, convulsions, 

respiratory disorders, ophthalmoplegia and finally coma. Hence, their determination in 

pharmaceutical formulations, urine and blood serum is of tremendous importance [1]. 

In more recent years, magnetic nanoparticles (MNPs) have been studied for biomedical 

and biotechnological applications. For many of these applications, surface modification of 

MNPs is a key challenge and can be accomplished by molecularly imprinted polymer (MIP) 

[2]. MIPs are artificial polymers which are formed in the presence of a target molecule that 

finally is removed by the proper solvents; therefore, the obtained specific cavities are 

complement to the target molecule in shape, size and functional groups [3]. 

The conventional method for the preparation of MIPs is bulk polymerization, which is 

traditional and exhibit high selectivity. There are some defects for this polymerization method 

such as: imperfect removal of template molecules, slow mass transfer of template molecules 

from the polymer backbone, heterogeneous distribution of the binding sites, poor site 

accessibility and small binding capacity in some cases. Therefore, surface polymerization has 

been suggested for the improving of accessibility to the target molecules, more suitable mass 

transfer and complete removal of templates. In this regard, the surface grafting MIPs have 

been developed on the different surfaces [3] 

In this work, we performed the combination of imprinting polymers and MNPs for 

selective and effective recognition of imipramine from different samples. The MNPs were 

modified by vinyl groups and then the modified surface was employed for grafting of 

copolymerized methacrylic acid  and ethylene glycol dimethacrylate  which imprinted by 

imipramine. 
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Light-responsive materials are a very attractive possibility, since optical triggering has 

many advantages over both chemical and electrical stimulation. Light is a clean, fast, and 

environmentally friendly energy source, which can be projected onto a specific position of the 

target system with great accuracy in a wireless, noninvasive fashion. These useful features 

have inspired the development of many photoswitching systems whose temporal response 

range is limited only by the kinetics of the chromophore that acts as a molecular switch. 

Azobenzenes are well known photochromic dyes capable of trans-cis isomerization. The 

photochromic reactions of these compounds in the interlayer space of Na-montmorillonite 

have been extensively investigated and the photochromic behavior has been found to be 

different from that observed in solutions or other solid matrixes [1, 2]. 

In this work, we synthesized a series of imidazolium ionic liquids based on variable alkyl 

chain length modified azobenzene derivatives. Then, these ILs intercalate into the interlayer 

space of montmorillonite due to its high surface area and high cation exchange capacity. The 

intercalation conducted by the conventional ion exchange method. The successful preparation 

of nanocomposite was confirmed by powder X-ray diffraction, EDX and thermal gravimetric 

analysis (TGA). Also, investigated of photochemical behaviors of organo modified 

montmorillonites (OMMT) showed that the cationic azo dyes isomerized effectively in the 

interlayer space of montmorillonite. p-Aminobenzoic acid as a model drug was entrapted in 

these light sensitive OMMTs and release profiles were established separately in darkness and 

under Uv irradiation (365nm) simulated human skin physiology conditions (pH~5.5). 

 
 

 
Figure 1. Light-activated azo based nanocomposites. 
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A smart nano-carrier for controlled release was developed through a facile route. The 

nano-carrier consisted of two main parts: the mesoporous silica nanoparticles (MCM-41) and 

a polymeric shell as a smart gatekeepers. In the first step, MCM-41 was synthesized via 

template assisted sol-gel process. In the second step, polymerizable functional groups were 

attached onto pore entrances. In the third step, polymeric gatekeepers were introduced onto 

pore entrances via precipitation polymerization of functionlized MCM-41 with monomers. 

Different methods and analysis were employed to approve the successful attachment of 

polymers. Additionally, the release studies of an anti-cancer drug were performed in different 

media. The release profiles show that the release rates are completely pH-dependent and it 

proceeds with a decrease in pH. It is concluded that in the higher pH the gatekeepers are in 

their close state, but they switch to the open state as a consequence of repulsive forces 

between positively charged polymer chains appear in acidic media. The results suggest that 

this smart nano-carrier can be considered as an appropriate candidate to deliver therapeutics to 

cancerous tissues
1,2

. 

 

Figure 1. The prepared pH-sensitive nanohybrid system as a drug carrier. 
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Graphene and graphene oxide (GO) has remarkable properties, such as huge surface area 

good chemical stability, and graphitized basal plane structure, which allow it to have strong 

π–π interactions with the aromatic moieties that exist in many molecules[1,2]. Therefore it 

can be considered as an efficient sorbent in sample preparation purposes. In this study a new 

simple method based on solvent exchange method was developed to prepare GO/polyamide 

nanocomposite (GO/PA) coated stir bar. Polyamide was applied as nanocomposite bulk 

polymer due to its polar nature and feasibility of coating methods of nanocomposite on stir 

bar substrate. The morphology and surface characteristic of PA and GO/PA coated stir bars 

were investigated using scanning electron microscopy (SEM). The stir bar coated by GO/PA 

nanocomposite was used as an extraction device for stir bar sorptive extraction
3
 (SBSE) of 

organophosphorous pesticides in aqueous samples followed by gas chromatography-flame 

ionization detector (GC-FID) detection. The effect of GO doping level on the extraction 

capability of the coating was investigated. Important factors influencing the extraction and 

desorption processes including extraction time, salt content, sample volume, pH desorption 

solvent, its volume and desorption time were studied and optimized using response surface 

methodology (RSM) applying central composite design (CCD).  
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A novel method for simple, fast and reproducible preparation of a reinforced polyamide 

(PA)-based stir bar was presented. The carbon nanotube/polyamide stir bar was prepared by 

dispersion of an appropriate amount of oxidized multiwalled carbon nanotubes (MWCNTs) in 

a solution of PA in formic acid (FA) followed by dipping the stainless steel substrate of stir 

bar into the prepared solution. Finally, dipping the CNT/PA coated substrate into water causes 

the diffusion of formic acid into water and remaining CNT/ PA forms a homogenous layer on 

the stainless steel substrate. The surface characteristics of PA and CNT/PA coated stir bars 

were investigated using scanning electron microscopy (SEM). The prepared CNT/PA 

nanocomposite-based stir bar was used as an extraction device for stir bar sorptive extraction 

1-3
 (SBSE) of naproxen (NAP) from biological samples followed by fluorimetric detection. 

The effect of CNT doping level on the extraction capability of the prepared coating was 

investigated. Important parameters influencing the extraction and desorption processes 

including extraction time, salt content, pH, desorption solvent, its volume and desorption time 

were optimized using response surface methodology (RSM).  
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alkyl isocyanides, benzaldehydes and water 
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Due to unique properties of the isocyanides group, which may function both as an 

electrophile and as a nucleophile coupled with the now easy availability of a wide range of 

isocyanides have turned these compounds into indispensable building blocks for organic 

synthesis[1]. The diversity of transformations, which isocyanides can undergo, includes 

various isocyanides-based multicomponent reactions, the Ugi and Passerini reactions,[2] other 

(Lewis acid-catalyzed) cocyclizations utilizing isocyanides as one carbon donor as well as 

their transition-metal catalyzed insertions,
 
oligo- and polymerizations[3]. Isocyanides are also 

well-known to participate in different types of radical processes to provide various 

heterocycles. In some reactions aldehydes are one of the important species in isocyanide 

multicomponent reactions. Synthesis of oxa-1- azaspiro [4, 5] dec-1-ene derivatives and 

phenylacetamide derivatives from reaction of aldehyde and isocyanide are reported. In the 

literature there are several examples of biological and therapeutic properties such as spasm, 

synergistic, antitumour, antimicrobial, anti-proliferative, antioxidant, anti-inflammatory, anti-

HIV, antineoplastic and antiviral activities. Some of the 2-(alkylamino)-2-oxo-1-arylethyl 

benzoate derivatives have been widely used as monomer or comonomer in polymeric 

reaction.  

We now describe a convenient synthetic procedure for the preparation of the 2-

(alkylamino)-2-oxo-1-arylethyl benzoate derivatives via reaction of aromatic aldehydes, 

isocyanides and water in dichloromethane at room temperature is described. These simple 

reaction conditions allow the preparation of 2-(alkylamino)-2-oxo-1-arylethyl benzoates in 

good yields and at very short time reaction. 
 

 
Figure 1.scheme of the reaction 
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Carbon-carbon bond formation reaction is one of the most important reaction in organic 

synthesis[1]. Knoevenagel condensation is one of the most useful and widely employed 

reactions for carbon-carbon bond formation in organic synthesis[2]. Generally, Knoevenagel 

reactions are carried out by the condensation of active methylene compounds with aldehydes 

using some catalysts such as some bases, their salts, Lewis acids and ionic liquids in the 

presence or solvent free synthesis. Also the condensation products are the key intermediates 

for the synthesis of natural and therapeutic drugs, polymer, cosmetics and perfumes[3].  

However, many of those procedures require the use of long reaction time, harsh reaction 

conditions and have difficulties in the reuse of catalysts, which prompt chemical researchers 

to further develop more efficient, cheap, operationally simple Knoevenagel protocols. Herein, 

we report the synthesis of arylmethylidenes from aromatic aldehydes and active compounds 

catalyzed by catalytic amount of N-methyl imidazole as an efficient catalyst in 50/50 ratio of 

Ethanol/ H2O. The reactions go to completion within 3 min and give products in excellent 

yields at room temperature. The effect of reaction time, amount of catalyst, solvent, different 

aromatic aldehydes and acidic methylene reagents (malononitril and diethylmalonate) was 

investigated in this condensation. 

 

 

 
 

Figure 1.scheme of the reaction 
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The isoquinoline skeleton is found in a large number of naturally occurring[1] and 

synthetic biologically active heterocyclic compounds such as pyrroloisoquinoline ring 

systems. pyrroloisoquinolins are N-bridgehead heterocyclic compounds which are found as a 

major structural of alkaloids that have. Pharmacological effects including sedative, 

hypotensive, neuromuscular blocking, CNS activities, cell differentiation inhibition, 

cytotoxicity and anticancer activity[2]. The synthesis and properties of the pyrrolo[2,1-

a]isoquinolines were reviewed in 1997 by Mikhailovskii and Shklyaev[3], but the synthesis 

and characterization of these compounds is still of current interest, the proof being the 

important number of very recently reported papers. 

Herein, we describe the synthesis of a simple, efficient and solvent-free synthesis of 

pyrrolo[1,2-a]isoquinolines were described by One-Pot  four component reactions of 

malononitrile, aromatic aldehydes and isoquinoline in the presence of isocyanides as domino 

Knoevenagel-nucleophilic cycloaddition. The structure of the compounds was assigned by IR, 

NMR and mass spectroscopy. 

 

 

 

 
Figure 1.scheme of the reaction 
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