
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

In the Name of God  
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

20th Iranian Seminar of Organic Chemistry  

(20 ISOC) 

 

 

3-5 July, 2013  

Faculty of Chemistry  

Bu -Ali Sina University  

Hamedan -Iran  

 

 

 

Sponsored By:  

Bu -Ali Sina University  

Iranian Chemical Society  

I ran Nano Technology Initiative Council  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2013 by Bu-Ali Sina University publishing center. All right reserved. No part of this 

publication may reproduced or transmitted in any from or by any means, electronic or mechanical, 

including photocopy, recording or any information storage without permission in writing from the 

publisher. 

 

Editor: Prof. R. Ghorbani-Vaghei 

Cover Designer: Mahmoud Zarei, Ehsan Norozi-Zadeh, Zahra Salimi  

Cover Artwork: Ehsan Norozi-Zadeh, Mahmoud Zarei 

Printed at the Bu-Ali Sina University Publishing Center  

20th Iranian Seminar of Organic Chemistry (20 ISOC)  

Committees, Abstracts and Author Index 



 

 

 

In the Name of God, the Compassionate, the Merciful  

 
It is our pride to host the acclaimed lecturers, diligent researchers and students in the 20th national 

Iran organic chemistry congress in chemistry faculty of Bu-Ali Sina university. Research and 

scientific investigation are directed towards solving the problems which are inter worn with human 

social life or expanding human knowledge borders, since today's science provides comfort and peace 

for human. Research is the main infrastructure of all future plans and programs. 

We hope holding such events provides the ground of fresh and innovative ideas and exchange of 

diligent researcher's ideas of our country so that there are bases of accelerating scientific researches 

and more fruitful results and findings are obtained. Regarding the outstanding contribution of 

researchers in this congress and submission of more than 1050 papers in different branches of organic 

chemistry, there is possibility of holding this conference splendidly. It is worth mentioning that of 

1014 submitted papers, 8 papers are in public presentation, 14 papers in specific presentation and the 

rest in poster. 

The executive committee considers it important to acknowledge the efforts of Bu-Ali Sina 

university president and the deans of chemistry faculty, scientific committee of seminar lecturers of 

chemistry faculty and students who tried to strengthen and make provision the grounds of holding the 

conference.  

 

 

With the best wishes 

Dr. Ramin Ghorbani-Vaghei 

Congress Chairman 
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Efficient one-pot synthesis of new derivatives of pyran and xanthene using  

N-halosulfonamide 

 
Ramin Ghorbani-Vaghei*, Zahra Salimi 

Department of Organic Chemistry, Faculty of Chemistry, Bu-Ali-Sina University, 65174, Hamedan, Iran; 

Email: rgvaghei@yahoo.com 

 

Pyrans are important oxygen-containing heterocyclic molecules. Pyrans, xanthenes and their 

derivatives exhibit a diverse array of biological and pharmacological properties, such as antiviral, 

antifungal, antibacterial, anti-inflammatory, and anticancer activities [1]. They have also been used as 

dyes, fluorescent materials to monitor changes in intracellular pH and visibility of bimolecular 

assemblies, and in laser technology [2]. 

In continuation of our interest in the application of N-halo catalyst, in organic synthesis [3], we 

report here a facile and improved protocol for preparation of 9-aryl-9H-2,4,5,7-tetramethyl-

diuracilopyran (route A), and 9-aryl-3,4,6,7-tetrahydro-2H-xanthene-1,8(5H,9H)-dione (route B) from 

various aromatic and heterocyclic aldehydes and 1,3-dimethylbarbituricacid or cyclohexane-1,3-

diones in the presence of TBBDA as catalyst in Etanol at room temperature (Scheme 1). 
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Preparation of fully substituted 1,3,4-oxadiazole derivatives from (N-

isocyanimino)triphenylphosphorane, benzoic acid derivatives, pyrrolecarbaldehydeand 

Primary Amines 

 
i RamazaniAl ,Fatemeh kalantari ,srabadiNaeinali ZFatemeh *, Azar Torkaman 

Chemistry Department, Zanjan University, P O Box 45195-313, Zanjan, Iran. 

Corresponding Author E-mail: Azar.Torkaman@gmail.com 

 

1,3,4-Oxadiazoles an important class of heterocyclic compounds that have a wide range of 

pharmaceutical and biological activities including antimicrobial, anti-fungal, anti-inflammatory, 

antihypertensive, analgesic, antibacterial, hypoglycemic, antimalarial, antitubercular and 

antidepressant [1]. The intramolecular version of the aza-Wittig-type reaction has attracted 

considerable attention recently because of its high potential for the synthesis of a wide variety of 

nitrogen heterocycles, which can be attributed, in good measure, to the rapid progress in the 

preparation of functionalized iminophosphoranes. Several interesting heterocyclization reactions 

involving iminophosphoranes have been reviewed [2]. Herein we wish to report the preparation of a 

new class of 1,3,4-oxadiazole derivatives 5a-h by a novel Four-component condensation reaction of 

(N-isocyanimino)triphenylphosphorane(4), primary amine(2),  pyrrole-2-carbaldehyde (1), and 

benzoic acid derivatives (3) in excellent yields under neutral conditions.The structures of the products 

were deduced from their IR, 1H NMR, 13C NMR and mass spectrometry. 
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a: R= 4-fluorobenzyl, Ar: 4-MeOC6H4; b: 

R= 4-methylbenzyl, Ar:  4-BrC6H4; c: 

R=benzyl, Ar:  4-BrC6H4; d: R= benzyl, 

Ar:  Ph; e: R= benzyl, Ar: 4-MeOC6H4; f: 

R= benzy, Ar: 4-ClC6H4; g: R= benzyl, 

Ar:  3-ClC6H4; h: R= benzyl, Ar:  4-

MeC6H4 
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Four-component synthesis of 1,3,4-oxadiazole derivatives from (N-

isocyanimino)triphenylphosphorane, (E)-cinnamic acids, cinnamaldehyde and primary amine 

 
Fatemeh kalantari* , Fatemeh Zeinali Nasrabadi, Azar Turkaman , Ali Ramazani 

Chemistry Department, Zanjan University, P O Box 45195-313, Zanjan, Iran. 

Corresponding Author E-mail:fatima.kalantari @yahoo.com 

 

In recent years, multicomponent reactions (MCRs) have become important tools in modern 

preparative synthetic chemistry because these reactions increase the efficiency by combining several 

operational steps without any isolation of intermediates or changes of the conditions [1, 2]. Herein we 

wish to report a fundamentally new approach to the synthesis of 2,5-disubstituted-1,3,4-oxadiazoles 

by the multicomponent reaction between (N-isocyanimino)triphenylphosphorane, primary amine, 

cinnamaldehyde, and (E)-cinnamic acids, followed by an aza- Wittig cyclization [2, 3] in CH2Cl2 at 

ambient temperature in high yields.The structures of the products were deduced from their IR, 1H 

NMR, 13C NMR and mass spectrometry. 
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a: R= 4-methybenzyl, R1= H, X= 4-

Cl; b: R= 4-methoxybenzyl, R1= 

CH3, X= H; c: R= 4-methoxybenzyl, 

R1= H, X= 4-Cl; d: R= benzyl, R1= 

H, X= H; e: R= benzyl, R1= H, X= 

4-Cl; f: R= benzyl, R1= H, X= 3-Cl. 
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Synthesis of phosphine oxide derivatives from phosphines and acetylenic esters  

 
Ali Reza Moradi* , Ali Ramazani 

Chemistry Department, Payame Noor University, Abhar, Zanjan, Iran 

*Corresponding Author E-mail :alirezamoradi55@gmail.com 

 

Protonation of the highly reactive 1:1 intermediates, produced in the reaction between 

triphenylphosphine and alkyl acetylenecarboxylates by water leads to vinyltriphenylphophonium 

salts, which undergo coupling reaction with conjugate base to produce corresponding pentavalent 

phosphorus intermediates. The pentavalent phosphorus intermediates are unstable and rearange to 

stable diphenylphosphine oxide derivatives  under reaction conditions. 
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Natural kaolin supported sulfuric acid as an efficient catalyst for the preparation of 1, 

1-diacetates under solvent-free conditions 

 
Zinat Gordi*  

 Department of chemistry, Payam Noor University, Tehran, Iran 

 

Clays are nanoparticles with layered structures. The layers possess net negative charge that  is 

neutralized by cations such as Na+, K+, Ca2+, etc., which occupy the interlamellar space. The 

amazing amenability of clays for modification lies in the fact that these interlamellar cations can be 

very easily replaced by other cations or other molecules. Molecules can be covalently anchored to 

layer atoms. This provides tremendous scope for altering the properties of clays like acidity, pore size, 

surface area, polarity and other characteristics that govern their performance as catalysts. Because of 

these wide ranging possibilities, in addition to their environmental compatibility and cheapness, much 

effort is expended in discovering newer methods of using clays in their native and modified forms as 

catalysts for diverse organic reactions. For this  propose we treated natural kaolin with sulfuric acid 

and examined its capacityforthe preparation of1,1-diacetates from aldehydes. 

In conclusion, we report a mild and efficient catalyst for the preparation of 1,1-diacetates from 

aldehydes in the presence of the acidified kaolin (2 %  w/w) under solvent free conditions. Some 

advantages of this protocol are use of inexpensive, non-toxic and reusable catalyst, high yields and 

selectivity in simple operation, and short reaction times under solvent free conditions. Also, the 

catalyst is easily prepared and handled from environmentally safe and natural kaolin that means green 

chemistry. 
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Highly efficient oxidation of alcohols using metal free catalyst 

 
Fariba Saadati*, Kobra Yousefi 

Department of Chemistry, Faculty of Science, Zanjan University,451395-313,zanjan,Iran; 

Email: saadati@ znu.ac.ir 

 

Ever-increasing enviromental concerns has resulted in much attention being recently directed 

toward oxidation of alchohols using organocatalysts. Oxidation of alcohols to ketones or aldehydes is 

one of the most useful transformations in organic chemistry. [1].The process involves initial 

formation of the sulfoxoniumsalt,followed by deprotonation and syn-elimination of the resulting yield 

[2].The Swernoxidation of alcohols avoids the use of toxic metals such as chromium (as in the 

method of Jones oxidation), which is a chemical reaction described as the chromic acid oxidation of 

primary and secondary alcohols to carboxylic acids and ketones, respectively[3]. 

We disclose herein a simple procedure for the oxidation of  primary and secondary alcohol  to an 

aldehyde or ketone using Tosyl chloride, dimethylsulfoxide (DMSO) in the presence of an organic 

base, where the most commonly use between them is a triethylamine(Scheme 1).In conclusion,the 

couple of DMSO/TsCl was proposed as a very efficient oxidating agent.The generality of the 

procedure , mild reaction conditions ,and excellent yields make this method a very useful addition to 

the present methodologies. 
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Poly(N-vinylimidazole) catalyzed aldol condensations of aldehydes and ketones in a 

biphasic system under ultrasonic conditions 

 
Nader Ghaffari Khaligh*  

Department of Chemistry, College of Science, University of Guilan, Rasht, 41335-19141, Iran; 

Email: ngkhaligh@gmail.com 
 

The Aldol condensation is one of the most fundamental and important carbon-carbon bond 

forming reactions [1-3]. Due to the importance of the methylene structural unit, which is found in 

many naturally occurring compounds and antibiotics, and the use of Ŭ,Ŭ'-bis(substituted benzylidene) 

cycloalkanones as precursors for the synthesis of bioactive pyrimidine derivatives [4], the 

condensation of cycloalkanones with aldehydes and ketones is of special interest, and cross-aldol 

condensation is an effective pathway for these preparations.  

Very recently, in continuation of our ongoing research program on the development of new 

catalysts and methods for organic transformations, we used the poly(N-vinylimidazole) as an efficient 

solid Lewis base catalyst to the N-Boc protection of amines and the acetylation of alcohols, phenols, 

thiols and amines under solvent-free conditions [5]. We would like to report herein other efficient 

application of the poly(N-vinylimidazole) to the Aldol condensation of ketones with aldehydes under 

ultrasound irradiation and solvent-free conditions (Scheme 1).  
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Preparation and characterization of CdS nanostructures and their applications in the 

photocatalytic reduction of nitrobenzene 

 
Adel Partovi, Foad Kazemi* 

Department of Chemistry,  Institute for Advance Studies in Basic Science(IASBS), Zanjan, 45137-66731, Iran; 

Email: kazemi_f@iasbs.ac.ir 
 

Among II-VI compounds, CdS (direct band gap of 2.42 eV) was one of the first semiconductors 

discovered and is probably one of the most important electronic and optoelectronic materials with 

prominent applications in nonlinear optical devices, light emitting diodes, lasers, transistors, 

phtocatalyst and etc [1-2]. 

photocatalysis is a promising technique since it achieves the one-pot preparation of 

aminobenzenes by reducing nitroarenes in solvent under visible light irradiation [3]. In this 

investigation, we have synthesized CdS nanrods via solvothermal technique by using cadmium oxide 

(CdO) and sulfur in diethylentriamine (DETA) at 100oC. The presented CdS nanorods were 

characterized by TEM, XRD, EDX, UV and fluorescence spectrometer. In addition, photocatalytic 

reduction showed that the CdS nanorods have highly photocatalytic activity toward the reduction of 

nitrobenzene to aminobenzene and azoxybenzene in the presence of methanol and 2-propanol 

respectively, with blue LED light irradiation (scheme 1). 
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Novel method for synthesis of new N-(Ŭ-hydroxybenzyl)formamied derivatives 

through treatment of dichloroaziridines with dimethyl sulfoxide under microwave 

irradiation conditions  

 
Hossein Naeimia* , Khadijeh Rabieib 

aDepartment of Organic Chemistry, Faculty of Chemistry, University of Kashan, Kashan, 87317, I.R. Iran;  

Tel: 983615912388; Fax; 983615552935; Email: naeimi@kashanu.ac.ir 
bDepartment of Chemistry, Faculty of  Basic science, Qom University of Technology, Qom, Iran. 37195, Iran, 

 

Microwave-assisted organic synthesis (MAOS) has been known since 1986 [1]. This synthetic 

method has shown broad applications as a very efficient way to accelerate the course of many organic 

reactions [2]. Formamides are important precursors in the synthesis of pharmaceutically important 

compounds and also in general organic synthesis [3]. In addition, formamides have been also 

extensively employed in organic synthesis as protecting group of amines, precursor for formamidines 

and Lewis base catalyst for allylation [4] and etc. In spite of their, interesting properties various 

methods have been reported for synthesis of them through N-formylation of amines derivatives [5]. 

Here we reported a new method for synthesis of novel N-(Ŭ-hydroxybenzyl)formamiedes using 

dichloroaziridines synthesized from Schiff bases with DMSO under microwave irradiation (Scheme 

1). 
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The roles of theoretical and computational chemistry in research 

 
Issa Yavari 

Department of Chemistry, Tarbiat Modares University, PO Box 14115-175, Tehran, Iran 
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In chemistry, theory is a mathematical or logical explanation, or a model connecting laboratory 

observations to the behavior of the underlying atoms, molecules, or materials. It must be capable of 

predicting future observations, and capable of being tested through experiment. It is theoretical 

chemists who create these means for connecting laboratory observations to molecular behavior.  

The experimental data are ñrealò, but the quantities obtained using theory to fit the data, are ñless 

realò. Bond lengths and angles, vibrational frequencies, potential energy curves, molecular orbitals, 

transition states are all ñunrealò. They are constructs of various theories used to relate laboratory 

measurements to atomic, molecular, or materials-level behaviors.  

Chemical theory involves quantum mechanics; because electrons, atoms, and molecules do not 

move according to Newtonôs equations. Many chemists are not comfortable with quantum mechanics, 

so they try to minimize its presence. Some people think theoretical chemists are attempting to replace 

experimental studies by using theory to simulate laboratory measurements. This is not true! So, it is 

important to clarify how simulation is meant to assist experiment, not to replace it.  

Where would chemists be without the theories? They would have no means of connecting 

laboratory data to molecular behavior. 
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Cellulose nanocrystal/ reduced graphene oxide /polyaniline nanocomposite as high-

performance electrode for flexible supercapacitors 

 
Hassan Namazi*, Roya Kabiri, Yousef Toomari, Mina Namvari 

Department of Organic Chemistry, Faculty of Chemistry, Tabriz University, Tabriz, Iran; 

Email: Namazi@tabrizu.ac.ir 
 

The introduction of an electric phase into a cellulose paper can make it electrically active for a lot 

of applications. High performance flexible cellulose electric papers can be used for the development 

of novel paper electronics and foldable energy storage devices. 

In this work, we demonstrate the preparation of a cellulose nanocrystal/reduced graphene 

oxide/polyaniline nanocomposite by in situ anodic electropolymerization of aniline monomers into 

RGO/CNC composite films with different loadings of the conducting polymers. SEM and TEM 

images are used to explore the morphology of the composites. TGA, XRD, tensile and FT-IR 

spectrophotometers are utilized to characterize the intermediates and the final products of the 

CNC/RGO/PANI composites.The electrochemical property of the composites is studied by cyclic 

voltammetry. The results show that the composite paper combines flexibility, conductivity, 

electrochemical activity and exhibits excellent gravimetric capacitance, outperforming many other 

currently available carbon-based freestanding electrodes. 
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Hybrid -DFT study of kinetic isotope effects (KI E) and inverse kinetic isotope 

effects(IKIE)  in the decomposition reaction of but-3-en-1-ol and its analogs containing 

S and Se 

 
Somayeh Rafiei*1, Seiedeh Negar Mousavi1, Hooriye Yahyayi2, Shamsy Rafatpanah1 , 
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2) Chemistry Department, Zanjan Branch, Islamic Azad University, Zanjan, Iran; 

Email: rafieisomayeh@yahoo.com 
 

An isotopic substitution can greatly modify the reaction rate when the isotopic replacement is in a 

chemical bond that is broken or formed in the rate limiting step. In such a case, the change is termed a 

primary isotope effect1.If other steps are partially rate-determining, the effect of isotopic substitution 

will be masked. This masking of the intrinsic isotope effect has been referred to as kinetic complexity. 

we have investigated the(KIE) and(IKIE) in the thermal decomposition reaction of but-3-en-1-ol(1) 

and its analogs containing S(2) and Se(3) withB3LYP/6-311+G**2,3. 

The results showed that there is no(KIE) in thedecomposition reaction of(1) and its analogs 

containing S(2) but there is significant(IKIE) in the decomposition reaction of compound 3. the 

deuterated reactant reacts faster than the undeuterated analogue which illustrate that the C-D bond in 

the transition state structure of compound(3) is highly stabilized relative to the C-H bond.   
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The proton-transfer reactions between acids and bases in aprotic solvents lead to the production of  

ion-pair complexes via hydrogen-bonded reaction intermediates.The vast majority of the reported 

works deal with the use of multidentate ligands containing O- or N-donor, such as polycarboxylic 

acids to bind to metal ions to build novel coordination architectures by hydrogen bonding including 

both strong hydrogen bonding (e.g. O-H O) and weak hydrogen bonding (e.g. C-H O and C-H N) [1-

4]. 

A new proton transfer ion-pair complex have been prepared from The reaction of 1,2,4,5- 

benzenetetracarboxylic acid (Ὄ )BTC and triethylenetetraamine (TETA) in aqueous solution at room 

temperature and characterized by single crystal X-ray diffraction method (Scheme 1). the chemical 

formulais 
10 22 4 10 2 8 2

[(C H N )(C H O ).4H O] for the proton transfer ion pair. A number of intermolecular 

O - H éO, O - H éN and N - H éO hydrogen bonding interactions play important roles in the 

structure of compound. 

 

 
 

Scheme 1. X-Ray spectra of 
10 22 4 10 2 8 2

[(C H N )(C H O ).4H O]
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The thiazolidin-4-one ring system is a core structure in various synthetic pharmaceutical 

compounds, displaying a broad spectrum of biological activities [1]. Several synthetic methods have 

been developed for the synthesis of 4-thiazolidinones. The main synthetic routes to thiazolidin-4-ones 

involve cyclocondensation of azomethines (Schiffôs base) with mercaptoacetic acid[2]. 

In continuation of our synthesis of thiazolidinone[3, 4], we report a novel and facile synthesis of 

1,3-thiazolidin-4-one in good yields. In a one-pot procedure, compounds 4 were obtained in the 

course of a three component reaction with aromatic aldehyde 1, aromatic amine 2 and mercaptoacetic 

acid 3 using Sn(SCH2COOH)2at an ambient temperature under solvent free condition within 2 hours 

(Scheme 1). 
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Scheme 1. 
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Ynones are compounds of considerable interest due to their presence in many biologically active 

molecules, natural products, and pharmaceutical molecules. They are useful synthetic intermediates in 

the preparation of heterocyclic derivatives and biochemically active natural products.1 

Among several strategies for synthesis of ynones,3 the reaction of acyl chlorides with various 

alkynyl organometallic reagents based on copper, zinc, silver, and silicon is arguably one of the most 

versatile and efficient methods. Recently, the coupling reaction of terminal alkynes and acid chlorides 

catalyzed by palladium catalysts has received much attention;4 but, on the other hand efficient 

palladium-free systems would obviously be much more interesting for economical reasons. Also, 

there are several other reports in which coupling of acid chlorides with terminal alkynes catalyzed by 

Pd(PPh3)2Cl2/CuI provided ynones. However, most of the reported methods require anhydrous 

solvents, inert gas, long reaction times, expensive and toxic reagents. Herein, we report a new 

homogeneous copper catalyst system of CuI/C22 that suppresses the Cu(I)-mediated homocoupling 

formation even under air. It is air-stable and highly efficient catalyst system for the ynone cross-

coupling reaction of terminal alkynes with acyl chlorides. 

 

 
 

Scheme 1. 
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Fused pyrimidine derivatives have shown diverse biological activities, among them, pyrazolo[3,4-

d]pyrimidines as purine analogs have attracted considerable interest due to their remarkable 

pharmacological properties, such as kinase inhibitors [1], antileishmanial and antitrypanosomal [2], 

antibacterial and antiviral agents [3]. 

With these pharmacological profile of pyrazolo[3,4-d]pyrimidines,herein, we wish to report an 

efficient and green one-pot procedure for the synthesis of 3-amino-6-aryl-2-phenylpyrazolo[3,4-

d]pyrimidine derivatives directly through the reaction of aldehydes (1), malononitirile (2), 

benzamidine hydrochloride (3), and hydrazine hydrate  in the presence of sodium acetatesupported on 

basic alumina (NaOAc/Al2O3) (Scheme 1). 

 

 
Scheme 1. 

 

The products were obtained under reflux conditions in ethanol as solvent with very good to 

excellent yields and relatively short reaction times. 
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Pollution of toxic heavy metals due to their toxicities in relatively low concentrations and their 

tendency to bioaccumulation in the ecosystem, agriculture, and human body has received wide spread 

attention in recent years [1]. The separation of heavy metal ions in industrial processes and their 

removal in the purification of water sources are usually accomplished with chelators [2]. There is 

currently a renewed interest in the coordination chemistry of oximes. Pyridine oximes are popular 

ligands in coordination chemistry [3]. Glycidyl methacrylate (GMA) monomer has been  

copolymerized by means of free-radical initiators known to selectively attack methacrylic double 

bonds. The intrest in these polymers is largely due to the ability of the pendant epoxy group to enter 

into a large number of chemical reactions [4]. 

 In this work we report the synthesis and properties of a new glycidyl methacrylate polymer 

modified with Phenyl 2-pyridyl ketone oxime(Scheme 1).This modification increases the rigidity of 

polymers and subsequently, their thermal stability. The modified polymer showed metal uptake 

characteristics toward cations such as Cd(II), Zn(II), Mn(II). This feature can find some applications 

in waste water treatment. 
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One of the classic multicomponent reactions is Betti bases synthesis.  The classical Betti reaction 

is a three-component reaction between an aldehyde, ammonia and ß-naphthol, which now bears his 

name (Figure 1).1 

 

 

Figure 1.The Betti base core 

This reaction was a milestone in organic synthesis and was still the classical method used to 

obtain amidoalkyl naphthols1 which, in turn, are very important precursors for the synthesis of 

important bioactive 1-aminomethyl-2-naphthols which their bradycardia and hypotensive effects in 

human have been evaluated.2 Moreover, these are attractive compounds as chiral ligands in the 

enantioselective reactions.3 They can also be used as chiral shift reagents for carboxylic acids or chiral 

auxiliaries for the synthesis of Ŭ-aminophosphonic acids.4 Several studies have been concentrated in 

the catalysis of the reaction, using different catalytic systems.5 Furthermore, isoxazole derivatives, 

especially 5-methylisoxazole represent an interesting class of heterocycles possessing a wide 

spectrum of biological activity.6 This lecture would like to present the recent innovations in the 

synthesis of Betti bases and new research on utilizing of these compounds in organic transformations. 
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Ŭ-Hydroxy acids have been a rich source of pharmacological biologically active molecular entities 

and arerelated to a wide family of compounds with well-known properties. Among this chemical 

compound category, Mandelic acid is an important Ŭ-Hydroxy acid. To further elucidate the 

mechanism of action and for studies of pharmacokinetics and drug metabolism of this compound, the 

version with a metabolically suitable carbon-14 label was required. This paper reports the Synthesis 

of Carbon-14 analogue aforementioned compound [1, 2]. 

In this investigation according the following scheme, after conversion of Barium [14C]-carbonate 

to potassium cyanide-[cyano-14C] via treatment with potassium azide & metallic potassium under 

furnace condition, It was reacted with a aqueous solution of sodium hydroxyl (phenyl) methane 

sulfonate (a) (which had been synthesized from reaction between benzaldehyde and sodium hydrogen 

sulfite solution) and 2-hydroxy-2-phenyl-acetonitrile-[cyano-14C] was achieved in good yield [3, 4]. 

In the final step, the latter product was converted to the titled compound in good yield by hydrolysis 

reaction under acidic condition [5, 6]. The FT-IR, 1H-NMR spectra confirm the structure of 

compounds and radioactivity was determined by liquid scintillation instrument. 
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The impact of organosulfur chemistry on modern organic synthesis is indisputable and has played 

an enormous role in biology, medicine and industry [1].Among them, organic trithiocarbonates 

constitute an important class of compounds which have been claimed for various applications in 

industry, synthesis and medicine [2]. 

 The synthesis of trithiocarbonates has received considerable attention and several methods have been 

developed [3]. However, each of the reported methods has at least one of the following drawbacks: 

long reaction times, tedious work-up, low yields of product, synthetic inconvenience, employment of 

highly toxic chemicals with unpleasant odors, unavailability of starting materials, use of 10 to 19 fold 

molar excess amount of carbon disulfide and bases toward alkyl halides and formation of unwanted 

side products such as sulfides, etc.  

Cesium hydroxide continues to attract much attention from organic chemists due to the versatility 

of use in synthetic chemistry; it is non-toxic, and a strong inorganic base (pKb= ï1.76) used as an 

alternative non-nucleophilic base in several reactions. We have now developed an easy and one-step 

synthesis of symmetrical dialkyl trithiocarbonates directly from carbon disulfide and alkyl halides 

using cesium hydroxide monohydrate (Scheme 1). 

 

CS2     +    PhCH2Br
CsOH.H2O

SCH2Ph

S

PhH2CS
 

Scheme 1. 
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1-amidoalkyl-2-naphtholsfound in variety biologically active natural products and potent drugs 

[1]. These compounds exhibit hypotensive, bradycardia effects and Ca+2 channel-blocking activities 

in humans [2,3]. 1-amidoalkyl-2-naphthols can be prepared by three-component condensation of 2-

naphthol,aldehydes, anddifferent amidesin the presence of Bronsted or Lewis acidic catalysts [4-6]. 

we report here an efficient procedure for one pot synthesis of 1-amidoalkyl-2-naphthols from 2-

naphthol, aromatic aldehydes and acetamide/thioacetamide in the presence of catalytic amounts of L-

pyrrolidine-2-carboxylic acid-4-hydrogen sulfate (supported on silica gel) under solvent-free 

conditions(Scheme 1). 
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Scheme 1. 
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1,3,4-Thiadiazines represent the most widely studied class of compounds among the six 

theoretically possible thiadiazine isomers; they are of interest in a chemical sense because they are 

labile compounds which are capable of undergoing intramolecular rearrangements to give thiazole 

and pyrazole derivatives. Moreover, 1,3,4-thiadiazinesexhibit a broad spectrum of biological 

activity1.In addition, tetrazole derivatives have been attracting attention due to their diverse 

pharmacological properties. For example, Angiotensin II receptor blockers such as losartan2 and 

candesartan3, contain tetrazole ring.In this study we described the synthesis of six novel 

Tetrazolo[5,1-b][1,3,4]Thiadiazines(5aïf) and (6a-f) wherein the biologically active 1,3,4-thiadiazine 

moiety is fused to a potent tetrazol ring across the 2,3-positions (Scheme 1). 
 

 
 

Scheme 1. 
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Quinazolinesderivatives are an important class of nitrogen-containing heterocycles and have 

shown a broad spectrum of biological activities like antihypertensive, antihistaminic, analgesic 

anticancer, anti-HIV activities[1,2].  

Futhermore quinazoline derivativescontaining the benzimidazole and triazole scaffold have more 

interesting pharmacological properties. 

Use of solid catalyst offers several process advantage, including the elimination of a quenching step to 

isolate the products and the opportunity to operate a continuous process[4]. 

In this paper a convenient and highly efficient method is reported for the synthesis of quinazolinone 

derivatives by condensation of 2-amino benzimidazole and 3-amino-1,2,4-triazole with dimedone and 

different aldehyde in the precense of green catalyst and solvent. (Scheme 1). 
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There are several methods to prepare nanocomposites; (a) in situ polymerization of a monomer 

using an initiator tethered to the silicate surface or copolymerization of monomers by a silicate-

anchored bifunctional initiator, (b) solution blending, and (c) melt blending. To our knowledge 

preparation of a nanocomposite using hydrophobic thermosensitive polymer and hydrophilic clay has 

been rarely reported [1, 2]. 

In this project, Poly(N-isopropylacrylamide) (PNIPAM) was synthesized in the presence of 2,2´-

azobisisobutyronitrile (AIBN) as radical initiator (Scheme 1). The structure of polymer was 

elucidated by using IR, 1H NMR, and 13C NMR spectroscopies and TGA thermogram. Exfoliated 

nanocomposite based on thermosensitive polymer (PNIPAM) was prepared utilizing montmorillonite 

(MMT) by solution blending. Its dispersion characteristics were investigated by using SEM, X-ray 

diffraction, and particle size analysis. XRD and SEM showed exfoliation of MMT in polymer matrix 

and dispersion of polymer chains among the MMT layers above lower critical solution temperature 

(LCST) (Figure 1). 

 

 
Scheme 1.                                              Figure 1. 
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Protection of the amino functionalityof amino acids is one of the most important issues in peptide 

chemistry and is mandatory to prevent polymerization, pharmaceutical and agrochemical of the amino 

acids once it is activated [1,2,3]. 

The development of mild and selective methods for masking amino groups, as well as deblocking of 

the protected derivatives continues to be a significant aspect in the synthetic chemistry [4]. 

A larg variety of protective groups have been formulated among which the commercially 

available di-tert butyl dicarbonate [(Boc)2O] group is extensively used as an amino acid protecting 

group in organic synthesis, because this group is very stable to reaction conditions and is suitable for 

clean and rapid introduction. 

Water is the main solvent for life processes and there is growing interest in using it as a "green" 

solvent for organic transformation. Organic reaction in aqueous media have recently become a topic 

of focus in organic synthesis since they overcome the harmful effects of organic solvent. 

Here we report an efficient and chemoselective protection of amino acids in the presence of 

triethylamine. In this method, various amino acids were converted to their corresponding  N-t-Boc 

derivatives at room temperature in good yield. 

All products were characterizd by IR, 1H NMR, 13C NMR and mass spectra and their physical 

properties. 
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The efficiency of ñmicrowave flash heatingò in dramatically reducing reaction times (from days 

and hours to minutes and seconds) is just one of the many advantages [1]. Increased yields, easier 

workup, match with green chemistry protocols, and enhance the regio- and stereoselectivity of 

reactions are some important advantages of this method.  

In this research, isophthalate derivatives were synthesized by the reaction of isophthaloyl 

dichloride with different alcohol derivatives in the presence of ZrOCl2 as an efficient, green and 

heterogeneous catalyst under microwave irradiation in solventless media(Scheme 1). Optimization of 

reaction condition was investigated using the response surface method {Box Benkhen Design 

(BBD)}[2].Predicting of response values by the obtained model (Y(yield) and Fig. 1) was in good 

agreement with the experimental results. Clean reaction, easy workup procedure, reusability of the 

catalyst, short reaction times and high yields are some advantages of this work. 
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Polyurethane (PU) is one of the most popular polymers used in a variety of fields, such as 

coatings and adhesives. The conventional polyurethane products usually contain a significant amount 

of organic solvent. So, they have been gradually replaced by the waterborne polyurethanes due to 

their health and environmental safety [1]. Despite, good advantages such as low viscosity at high 

molecular weight, non-toxicity and non-flammability but they have low mechanical properties and 

low resistance in wet media. To improve these defects nanoparticles are added to polyurethane matrix 

[2]. The objective of this study is the designing of new waterborne segmented PU containing reactive 

clay. In this research PTMG polyol with trade name Trathane and Mn=1000 as soft segment, 

dimethylol propionic acid (DMPA), Isophorone diisocyanate (IPDI) as diisocyanate, Triethyl amine 

(TEA) as neutralizer, DMF and modified clay with trade name Cloisite 30 B were used to synthesize 

aqueous emulsion ionomer. For preparing of prepolymer a four-necked reactor equipped with 

mechanical stirrer, heating oil bath, reflux condenser, dropping funnel, and N2 inlet and outlet with 

volume of 250 mL was used. Proper amount of polyol and diisocyanate was added. After three hours 

DMPA and solution of clay in DMF was poured to reactor. After one hour the sample was cooled to 

30°C and TEA was added. The mixture was stirred with 1000 rpm for one hour. After that the 

samples were cured in Teflon mould and were dried in oven (100°C) for 24 hours. In these 

experiments amounts of 1, 3 and 5 percent of clay and block ratio of polyol/isocyanate/chain 

extender: 1/3/2 were used. Synthesis of polyurethane ionomer is shown in Scheme 1. 

 

 
Scheme 1. 
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Amides are very important synthetic intermediates and raw materials for agrichemicals, 

medicines, polymers, and fragrances [1]. Beckmann reaction, The rearrangement of ketoximes to the 

corresponding amids, is one of the well-known reactions in organic chemistry [1]. 

In connection with our interest in the use of ionic liquids (IL's), water or solventless systems as 

green reaction mediums [2], in this report, we wish to highlight our results on using the ionic liquids, 

[msim]Cl, [msim]HSO4 and [dsim]Cl [3] in Beckmann rearrangement of ketones to produce amides 

in good to excellent yields under MW-assisted solvent-free conditions (Scheme 1). High levels of 

conversion and selectivity were observed. This method offers significant advantages such as 

efficiency and mild reaction conditions with shorter reaction time. 
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2,3-Dihydroquinazolin-4(1H)-ones are as a class of N-heterocycles which have an important place 

in medicinal and biological chemistry [1]. The use of carbon nanotubes as support for transition metal 

catalysts has recently been demonstrated [2]. In addition, the advantages Cu-CNT composites are 

good thermal conductivity, lower density than copper, good machinability and low coefficient of 

thermal expansion [3].  

We investigated the possibility of synthesizing 2,3-dihydroquinazolin-4(1H)-one derivatives via 

one pot three-component condensation of isatoic anhydride, aldehydes and amines, in the presence of 

catalytic amounts of Cu-CNTs composite under microwave irradiation (Scheme 1). 
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The novelty and synthetic valuability of this methodology developed the mild reaction conditions, 

avoiding the use oforganic solvents,easy experimental procedure, ease of product isolation, and 

recovery of the catalyst. 
 

References: 
 

1. Farghaly, A.M.; Soliman, R.; Khalil, M.A.; Bekhit, A.A.; el-Din, A.; Bekhit, A. Boll. Chem. Farm.2005, 141, 372-

378. 

2. Hoogenraad, M.S.; Onwezen, M.F.; Van Dillen, A.J.; Geus, J.W. Stud. Surf. Sci. Catal. 1996, 103, 719. 
3. Korab, J.; Stefanik, P.; Kavecky, S.; Sebo, P.; Korb,G. Composites A 2002, 133ï136. 

 

 

 

 

 

 

 

 

 

mailto:Safari@kashanu.ac.ir


 

ол 
 

One-pot, three component synthesis of 3-aryl -6,7-dihydro-5H-cyclopenta[c]pyridazin-

5-one 

 
Soleyman Rahmany, Jabbar Khalafy*, Mahnaz Ezzati 

Department of Organic Chemistry, Faculty of Chemistry, Urmia University, 65174, Urmia , Iran; 

Email: jkhalafi@yahoo.com 
 

Pyridazines and their derivatives exhibit abroad range of biological activity, such as: 

anticancer,fungicidal,  bactericidal, and anti-inflammatory properties [1-3].We have reported the one-

pot three component synthesis of cinnoline-5(6H)-ones [4-5]. 

Here we report the investigation of one-pot, three component reaction of arylglyoxals  with 1,3- 

cyclopentandione and hydrazine hydrate under different conditions in order to synthesize 3-aryl 

derivatives of cyclopenta[c] pyridazin-5-ones. 
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The structure of products were confirmed by H1-NMR, C13-NMR,  FT-IR and mass spectral data 
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Owing to their unique properties (high hydrogen bonding donor ability, low nucleophilicity, 

highionizing power and ability to solvate water), fluorinated alcohols, hexafluoroisopropanol 

(HFIP)and trifluoroethanol (TFE), modify the course of reactions when they are used as 

solvents,allowing reactions, which usually require the use of added reagents or metal catalysts to 

becarried out under neutral and mild conditions [1]. New efficient and selective processes 

weredeveloped for One-pot synthesis of 2-amino-3-cyano-4H-chromenes, bis and 

trisindolylmethanes, imidazoles, 2-amino-3-cyanopyridines, and quinoxaline derivatives without 

anycatalyst [2-7]. Products were easily isolated in high yields, and the fluoroalcohols could be 

directlyrecovered from the reaction medium and reused.  
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Selective protection and deprotection of carbonyl compounds are important and essential steps in 

modern organic chemistry.Among the different types of methods employed for the protection of 

aldehydes[1], conversion of these types of compounds to their corresponding 1,1-diacetateshas 

attracted the attention of many organic chemists. This attention can be attributed to the remarkable 

stability of 1,1-diacetates in basic and neutral reaction media and toward aqueous acids[2]. 

Application of solid acids in organic transformation has important roles, because these reagents 

do less harm to environment and have no corrosion of effluent problems[3].In this work, we wish to 

report a simple and efficient method for the acylal protection of aldehydes and deprotection of 1,1-

diacetates under mild conditions, using [P(4-VPH)ClO4] as a polymeric solid acid catalyst. The 

catalyst can be recovered and reused at least four times without apparent loss of activity. 
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1,3,4-Oxadiazoles have attracted interest in medicinal chemistry as surrogates of carboxylic acids, 

esters, and carboxamides. They are an important class of heterocyclic compounds that have a wide 

range of pharmaceutical and biological activities including antimicrobial, anti-fungal, anti-

inflammatory, and antihypertensive[1].Several methods have been reported in the literature for the 

synthesis of 1,3,4-oxadiazoles. These protocols are multi-step in nature [2]. The most general method 

involves the cyclization of diacylhydrazides with a variety of reagents, such as thionyl chloride, 

phosphorus oxychloride or sulfuric acid, usually under harsh reaction conditions. Few reliable and 

operationally simple examples have been reported for the one-step synthesis of 1,3,4-oxadiazoles, 

especially from readily available carboxylic acids and acid hydrazides [1,2].In recent years, several 

synthetic methods have been reported for the preparation of (N-isocyanimino)triphenylphosphorane 

(CNNPPh3) 4.There are several reports on the use of (N-isocyanimino)triphenylphosphorane 

(CNNPPh3) 4 in the synthesis of metal complexes [3]. However, application of 4 in the synthesis of 

organic compounds is fairly rare [2,3]. As part of our ongoing program to develop efficient and robust 

methods for the preparation of  heterocyclic compounds, we sought to develop a convenient 

preparation of disubstituted 1,3,4-oxadiazole derivatives 5. Herein we report a hitherto unknown, one-

pot four-component reaction, which, starting from readily available cyclohexanone 1 affords 

disubstituted 1,3,4-oxadiazole derivatives 5. 
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Fused heterocyclic systems havingpyridine-6(7H)-one moiety display a wide variety of 

applications in medicinal chemistry [1]. Medicinal chemistry often relies on the synthesis of core 

chemical scaffolds, which can be further derivatizedto improve their biological activity or 

pharmacokinetic properties [2].In recent years, preparation of pyrazolopyridine derivatives more and 

more attention has been received [3]. 

In this report an efficient, regioselective, one-pot, three-component process for the synthesis of 

novel bis-4-aryl-3-methyl-4,5-dihydro-1H-pyrazolo[3,4-b]pyridine-6(7H)-one derivatives catalyzed 

by L-prolinein refluxing H2Ohas been described(Figure 1). In this approach, the products are obtained 

in shorter reaction times (10-15 min) and high to excellent yields (85-95%). The antibacterial activity 

of the selected products was also examined. Some corresponding products showed promising 

bactericidal activities. 

 

 
 

Fig 1. 
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The properties and application of carbon nano tubes (CNTs)and related materials have been very 

research fields over the last decade.There are extremely difficult to disperse and align in a polymer 

matrix.Ever-increasing interest in applying CNTs in many different fields has led to continued efforts 

to develop dispersion and functionalization techniques. Functionalized MWCNTs can be used as filler 

materials to produce high performance composites with enhanced properties[1]. 

In our research work, functionalization of MWCNT was performed using a (3:1) mixture of 

concentrated H2SO4/HNO3 with ultrasonic technique for 30min.after this step mixture was placed in 

reflux condenser and stirred at room temperature for 1 day[2]. 

For reduction COOH groups to OH groups,The functionalized MWCNTs were treated in dry THF 

under ultrasonic technique for about 15 min ,after this step LiAlH4 was added to mixture and 

sonicated for 45 min.mixture euted with HCl in order to remove Li,Al.This mixture was stirred for 

5min then  filtrated and eluted with Toluene , Ethanol, Acetone. sediment was placed in vaccum oven 

at 50C0 for 24h (Scheme 1). 

 

 
(Scheme 1) 

Later,functionalized CNTs were blended with chloreprene adhesive and investigated mechanical 

properties. 
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Multi -component reactions (MCRs) play an important role in combinatorial chemistry[1]. The 

condensation reaction of 2-naphthol with aromatic aldehydes and amide derivatives has been applied 

as a useful synthetic route toward 1-amidoalkyl-2-naphthols [2]. In this study this greener protocol is 

catalyzed bySuperparamagnetic Fe3O4@SiO2 Core-Shell supported Sulfanilic acid under solvent-free 

condition. First the Fe3O4@SiO2 composite nanoparticles were obtained then  Sulfanilic acid was 

immobilized onto Fe3O4@SiO2via 3-(chloropropyl)triethoxy-silane to form an acidic solid catalyst 

(Scheme 1). The present methodology offers several advantages such as excellent yields, eco-friendly 

reaction conditionand recovery and reusability of catalyst[3-4]. 

Having established the reaction conditions, various 1-amidoalkyl-2-naphthols were synthesized 

(Scheme 2). 

 
Scheme 1. 

 

 
Scheme 2. 
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1,3-Thiazine derivatives possess remarkable antibacterial, antitumor, insecticidal, and 

fungicidalactivities.1 They are also known as anti-radiation agents and used as radiation-sickness 

drugs.2 Ketenimines,3 as useful intermediates, have attracted much attention due to their diverse 

chemistry and relative reactivity.4 The formation of ketenimine intermediates from terminal alkynes, 

sulfonylazides, and Et3N, as the base, in the presence of copper catalysts, has encouraged us to trap 

these intermediates using nucleophilic addition reactions. 

Herein, we report an efficient procedures for the synthesis of 2-thioxo-2H-1,3-thiazine derivatives 

containing a sulfonamide group via the Cu-catalyzed four-component coupling reaction of 

arylisothiocyanate,1,1,3,3-tetramethylguanidine,sulfonyl azides and terminal alkynes (Scheme 1). 

 

 
 

Scheme 1 
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Benzodiazepines are an important class of seven membered ring heterocyclic compounds because 

they exhibit wide spectrum of pharmacological activities [1-3]. In addition, benzodiazepine 

derivatives are useful intermediates in the preparation of fused ring compounds. SiO2-Pr-SO3H has 

been found to be an efficient heterogeneous acid catalyst in the multicomponent reactions [4-7]. In 

this research, the 2, 3-dihydro-1H-1, 5-benzodiazepines were synthesized by the condensation of o-

phenylenediamine and various ketones using SiO2-Pr-SO3H under solvent free conditions (scheme 1). 
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The coordination chemistry of heterocyclic nitrogeneous ligand was started by F. Blau .Since, 

thenlarge varieties of heterocyclic molecules, their transitionand non-transition metal complexes and 

their structural, chemical, electrochemical, photophysical and photochemical,catalytic etc. properties 

have been explored and tremendousadvancement has been observed. 

8-Aminoquinolineand its derivatives are systems that have been recently focused on, because of 

antiprotozal and other medicinalproperties [1]. 

The capacity of manganese(II) ions tobind both hard and soft donor ligands allows theircoordination 

chemistry to encompass a variety ofgeometries and oxidation states with reactivity rangingfrom 

biological systems to organometallic chemistry[2]. 

However,the coordination chemistry of 8-aminoquinoline, assuch, is scarce[3]. In continuation of 

our previous works [4],We are hereby interested in exploringsystematically the coordination 

chemistry of 8-aminoquinoline and the role of accompanying anions such as acetate, azide, and 

chloride for better understanding of their roles on the crystal packingpromoted methanolysisreaction 

of 8-aminoquinolineand azide (N3
-)is presented. 
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Polyaniline (PANI) is one of the most promising conducting polymers due to its straightforward 

polymerization and excellent chemical stability combined with relatively high levels of conductivity 

[1]. The conductivity of PANI can lead to change and increase when PANI is doped or protonated 

with acidic compounds such as HCl, H2SO4, and so on[2]. Also it is possible to modify the electrical 

properties of PANI by adding inorganic particles within the polymer matrix. So composites 

containing organic polymers and inorganic particles such as silica (SiO2) provide a new class of 

materials with novel properties [3,4]. 

In this work we prepared a new composites from in situ polymerization of2-methylaniline in the 

presence of silica-supported sulfuric acid under solvent-free (solid-state) condition[3,4]. The resulting 

composite was characterized by Fourier Transform Infra Red (FT-IR) and Ultravio let-Visible (UV-

Vis) spectroscopy. 

The morphology of composite and average size of particles was determined using Scanning  

Electron Microscopy (SEM). 
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Recently, many research efforts have been made indeveloping polymer-silica hybrid composites 

[1ï3].The combination of superior properties of polymers such asflexibility, dielectric, toughness and 

process ability, and that of metal oxides which have high thermal stability, good mechanical and 

optical properties, can lead to product of highly functionalized materials with desired properties to 

meet the demands of many industrial and high technologyapplications [4].Organic/inorganic 

composite materials have been extensivelystudied for a long time.Organic/inorganic compositesare 

generally blending of organic polymer with inorganicbuilding blocks [4]. 

In this work we prepared a new composite from in situ polymerization of 2-methylaniline in the 

presence of silica-supported perchloric acid underSolvent-free (solid-state) condition.[5] The resulting 

composite was characterized by Fourier Transform Infra Red (FT-IR) and Ultraviolet-visible (UV-

vis) spectroscopy. The morphology andaverage size of particles was determined using Scanning 

Electron Microscopy (SEM). 
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