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1.  Introduction 

In recent years, the coordination chemistry of mercury has received considerable attention 

because mercury compounds exhibit high toxicity to living organisms [1]. The increased 

concentration of mercury in the biosphere and the presence of mercury in industrial wastes have 

attracted interest to the mercury coordination chemistry [2,3]. The d
10

 configuration of Hg(II) is 

associated with a flexible coordination environment, thus, the geometries of these complexes can 

vary from linear to octahedral or even distorted hexagonal bipyramidal [4]. Also, Schiff base 

ligands are among the most chelating systems in coordination chemistry and form complexes 

with both transition and p-block metals [5,6]. 

 

2. Experimental  

The Schiff base ligand (L) was synthesized by reaction between 2-methylpentane-1,5-diamine 

(1mmmol) and cinnamaldehyde (2 mmol) in ethanol. Yield: 71%. UV–Vis in CH2Cl2 [λmax; nm]: 

286. FT-IR (KBr, cm
-1

): 2830(w), 1635(vs). For synthesis of HgLI2 complex, a solution of ligand 

was added to ethanolic solution of mercury iodide salt. Product obtained as cream precipitate. 

Yield: 86%. UV–Vis in CH2Cl2 [λmax; nm]: 285. FT-IR (KBr, cm
-1

): 2854(w), 1629(vs). DFT 

calculations have been carried out at the B3LYP/LanL2DZ level of theory.  

 

3.  Result and discussion 

In the FT-IR spectrum of ligand, the presence of a sharp band at 1635 cm
-1

 has been attributed to 

the stretching vibrations of the azomethine groups. In complex, this band shifted 6 cm
-1

 to lower 

wave numbers indicating the involvement of iminic nitrogens in coordination [7]. Furthermore, 

the appearance of a doublet peak at 8.05 ppm in the 
1
HNMR spectrum of ligand confirms its 

formation. The shifting of this peak to downer fields in the spectrum of complex (8.19 ppm) 

indicates that nitrogens are coordinated to metal center. 

The optimized structure of HgLI2 complex has been shown in Fig. 1. Some important calculated 

geometrical parameters are listed in Table 1. The geometry of the metal center in this complex 

can be described as distorted tetrahedral geometry based on τ4 angular index defined by Houser 

(τ4 = 0.83) [8]. The HOMO and LUMO surfaces of complex are depicted in Fig. 2. HOMO is 

mainly localized on iodide anions while LUMO is delocalized on one side of Schiff base ligand. 

On the MEP surface (Fig. 3), the regions having the maximum negative potential is over the 

iodide anions and the regions having the maximum positive potential are mainly over the 

hydrogen atoms.  

 

4. Conclusion 
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A new mercury complex has been prepared by reaction mercury iodide salt and a bidentate 

Schiff base ligand (L) and characterized by different physical and spectroscopic techniques. The 

optimization of geometry of complex showed a distorted tetrahedral environment. Furthermore, 

HOMO, LUMO and MEP map of complex were investigated. 

 

 

 

 
Fig. 1. The optimized structure of HgLI2 complex. 

 

 

Table 1 Bond lengths (Å) and bond angles (˚)  

calculated at B3LYP/LANL2DZ level.  

 
 

 

 

 

 

Fig. 2. HOMO (left) and LUMO (right) surfaces of 

HgLI2 complex.  
 

 
Fig. 3. The MEP surface of HgLI2 complex. 

 

5. References 

[1] I. Onyido, A. R. Norris, E. Buncel, Chem. Rev., 2004, 104, 5911-5929. 

[2] X. Wang, L. Andrews, Inorg. Chem., 2005, 44, 108-113. 

[3] J. G. Melnick, G. Parkin, Science, 2007, 17, 225-227. 

[4] A. Morsali, M. Y. Masoomi, Coord. Chem. Rev., 2009, 253, 1882-1905.  

[5] D. A. Atwood, M.J. Harvey, Chem. Rev., 2001, 101, 37-52. 

[6] C. -M. Che, J. -S. Huang, Coord. Chem. Rev., 2003, 242, 97-113. 

[7] J. Chakraborty, S. Thakurta, B. Samanta, A. Ray, G. Pilet, S. R. Batten, P. Jensen, S, Mitra,  

Polyhedron, 26 (2007) 5139. 2007, 26, 5139-5149. 

[8] L. Yang, D. R. Powell, R. P. Houser, Dalton Trans., 2007, 955-964.
 

Bond length (Å)  

Hg55—N1 2.520 

Hg55—N8 2.506 

Hg55—I56 2.872 

Hg55—I57 2.886 

Bond angle (°)  

N1—Hg55—N8 91.67 

N1—Hg55—I56 103.53 

N1—Hg55—I57 116.04 

N8—Hg55—I56 110.46 

N8—Hg55—I57 102.51 

I56—Hg55—I57 126.95 
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Introduction:  
 

Reductive elimination is a fundamental organometallic reaction and a critical product-release 

step in a number of industrially important catalytic processes.[1] In particular, reductive 

elimination reactions which form C-O bonds from Pt(IV) have been proposed as product 

forming steps in the functionalization of alkanes by Pt(II) catalysts (Shilov’s oxidations and 

the system recently reported by Catalytica).[2-3] Only a limited number of examples of 

reductive eliminations which form carbon-heteroatom (C-O, C-N, C-S) bonds from model 

complexes are known. These reactions primarily occur at low valent d
8
 metal centers (Pd(II), 

Ni(II)) and involve aryl and acyl carbon groups.[4] Examples of carbon-heteroatom reductive 

couplings which occur from high valent d
6
 metal centers such as Pd(IV), Pt(IV), Rh(III), or 

Ir-(III), as well as those which involve alkyl carbon groups, are extremely rare. This 

contribution reports the first direct observation and study of high yield alkyl C-O reductive 

elimination from a d
6
 octahedral Pt(IV) metal center.[4] 

 

Methods / Experimentals:  
 

The reaction of organoplatinum(II) precursor [PtR(SMe2)(CN)] complexes with 1 equivalent  

of acetate source at room temperature gave stable octahedral platinum (IV) diacetate 

[Pt(CN)R(OAc)2], 1-2, complexes (Scheme 1). These complexes were characterized by 
1
H  

and 
13

C-NMR, Mass spectroscopy and also IR spectroscopy. 

 

 

 

 

According to Scheme 2, termolysis of Pt(IV) complexes lead to direct C-O bond formation. 

Scheme 1 
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Results and Discussion:  

As is depicted in Scheme 1, the reaction of organoplatinum(II) precursor [PtR(SMe2)(CN)] 

complexes with acetate source, in acetone, gave in good yield, the complex 

[Pt(CN)R(OAc)2]. These Pt(IV) complexes are an air-stable white solid that are stable in 

solutions for several hours at room temperature. This complexes was fully characterized by 

multinuclear (
1
H, 

13
C) NMR  and Mass and IR spectroscopy. For instance, in the 

1
H- NMR 

spectrum of complex 2a, the H atom of two acetate group were appeared as a singlet signal at 

δ = 1.7 ppm, the H atoms of Para tollyl ligand were appeared at 2.3 ppm as a singlet signal. 

Thermal decomposition of platinum complex 1, 2, occurs smoothly at 80
 o

C in toluene. Based 

on 
1
H-NMR spectroscopy after almost one day all the signals related to complex 1, 2 were 

disappeared and the signal of R-OAc was appeared. 

Conclusion:  

We present our studies toward the synthesis and comparative reactivity of a series of Pt(IV) 

diacetate complexes According to NMR spectroscopy, our results indicate that Pt(IV) 

complexes contain two acetate groups that shows C-O reductive elimination during 

thermolysis.  
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Introduction:  
During the past decades, tandem processes involve multiple chemical transformations in a 

single-pot has undergone great development [1]. Especially, utilizing a single catalyst that could 

promotes multiple transformation in a selective manner attracted greater attention. This 

innovative strategy result in a reduced number of operations, giving significant time-cost benefits 

as well as preventing side product formation and loss of starting material [2]. 2-Benzothiazoles 

are important aromatic nitrogen heterocycles due to their ubiquitous presence and wide 

applications in many chemical, pharmaceutical and biological areas [3]. Therefore, their 

synthesis is a frequently encountered mission for both organic and medicinal chemists. Recently, 

various alternative routes have been developed for these heterocycles [4]. In this work, we wish 

to report that 2-arylbenzothiazoles can be synthesized via K2S2O8-mediated oxidative 

condensation of benzothiazoles with toluene derivatives using CuSO4 as catalyst. This one-pot 

transformation involves the oxidative opening of the thiazole ring, oxidation of toluene to 

aldehyde and oxidative condensation of the resultant 2-amino thiophenol with the aldehyde. 

 

 Methods / Experimentals: 
To a solution of benzothiazole (1 mmol) and alkyl benzene (2 mmol) in DMSO/H2O (2:0.5 mL), 

K2S2O8 (1 mmol) and CuSO4 (30 mgr) were added. The reaction mixture was heated in oil bath 

(60 °C) for 5 h. after completion of the reaction indicated by TLC, the reaction mixture was diluted 

with water and extracted with ethyl acetate. The combined organic extracts were dried with 

anhydrous Na2SO4 and concentrated under vacuum to afford crude product which was purified by 

column chromatography (silica gel, hexane/ethyl acetate to give 2-aryl substituted benzothiazole. 

 

 Results and Discussion: 
Encouraged by this unprecedented oxidative condensation optimizations were carried out with 

various Cu(I) and Cu(II) salts (entries 1–11, Table 1) among the various copper salts, 

CuSO4·5H2O was found to be superior (entry 2, Table 1). Next, the oxidant effect in this reaction 

was investigated, and several oxidants were tested (entries 12-16 and 2, Table 1), in which 

K2S2O8 afforded the highest yield. 

Having established the optimized conditions for the formation of the 2-aryl substituted 

benzothiazole, the substrate scope of the protocol was then surveyed. The effects of substituents 

on the alkylbenzenes were investigated under the optimized reaction conditions (Table 2). 
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Table 1. Screening of reaction conditions. 

 

 
Run Copper salt Oxidants Yielde (%) 

1 Cu(OAc)2 K2S2O8 0 

2 CuSO4.5H2O K2S2O8 86 
3 CuSO4.anhydrous K2S2O8 9 

4 Cu(CO3)2 K2S2O8 61 

5 Cu(NO3)2.3H2O K2S2O8 56 
6 CuCl2.2H2O K2S2O8 0 

7 CuI K2S2O8 0 

8 CuCl K2S2O8 0 
9 CuO K2S2O8 63 

10 Cu(SO4)(NH4) K2S2O8 trace 

11 Cu(OH)(CO3) K2S2O8 32 

12 CuSO4.5H2O Air 0 

13 CuSO4.5H2O TBHP 0 

14 CuSO4.5H2O Oxone 44 
15 CuSO4.5H2O H2O2 0 

16 CuSO4.5H2O DDQ 0 

 
Table 2. Substrate Scope for Benzothiazole. 

 

 
 Conclusion: In Conclusion, a novel method for the synthesis of 2-aryl benzothiazoles from 

benzothiazoles and toluene derivatives was developed. By treating benzothiazoles and alkyl 

benzenes with K2S2O8 in DMSO and H2O, the benzothiazoles were found to undergo oxidative 

ring opening to produce 2-amino thiophenolS, which subsequently underwent oxidative 

cyclization with the alkyl benzene to give a variety of 2-aryl benzothiazoles in yields ranging 

from 60 to 92%. The reaction also worked well when benzothiazole was replaced with 2-amino 

thiophenol. 
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Abstract 

A Schiff base ligand derived from 5-bromo-2-hydroxybenzaldehyde and 2, 2΄-

dimethylpropylenediamine (H2L) and its corresponding manganese(III) complex has been 

synthesized and characterized. X-ray crystal structure of complex has been determined. A 

practical catalytic method for efficient and highly selective oxidation of wide range of sulfides 

and olefins with urea hydrogen peroxide (UHP) or hydrogen peroxide as green oxidants in 

ethanpl was investigated.  

 

Introduction 

Transition metal complexes with Schiff base ligands have been widely studied in the past few 

years because of their application in electrochemistry, biological and catalytic fields [1-4]. Schiff 

base ligands and their metal complexes are efficient catalysts under homogeneous and 

heterogeneous conditions. For this purpose, the synthesis of a Schiff base ligand derived from 5-

bromo-2-hydroxybenzaldehyde and 2, 2΄-dimethylpropylenediamine (H2L) and its corresponding 

Manganese(III) complex as a homogeneous catalyst has been synthesized and characterized by 

X-ray crystal structure which used as a catalyst for the oxidation of sulfides and alkenes with 

Urea hydrogen peroxide (UHP) and H2O2. Moreover, the electrochemical properties of the Schiff 

base complexes were investigated in CH3CN by cyclic voltammetry. 

Experimental 

H2L was prepared according to the described producer [5, 6]. The manganese complex was 

prepared as follows: the Schiff base ligand, H2L (1 mmol) was dissolved in 20 ml of ethanol. An 

ethanolic solution of manganese(II) acetate (1mmol) was added and the reaction mixture was 

refluxed. The solution was concentrated to yield single crystal (Fig 1).  

 

Fig. 1.Crystal structure of manganese complex 

 



Result and discussion  

The Schiff base ligand and its Mn(III) have been characterized by FTIR and electronic 

spectroscopy, elemental analysis and X-ray crystallography. Then catalytic activity of the 

Mn(III) complex in oxidation of sulfides and alkenes has been investigated. In order to achieve 

the appropriate condition for the oxidation of sulfides or olefins, different reaction conditions 

such as amount of imidazole as co-catalyst, amount of acetic anhydride as activator of oxidant, 

reaction time and the concentration of oxidant on the reaction conversion has been investigated. 

In addition, the electrochemical properties of the manganese complex have been studied. In order 

to demonstrate the efficiency of catalyst, oxidation of different sulfides and alkenes under 

optimized conditions has also been carried out.  

Conclusion 

In this study, the tetradenate Schiff base (N2O2) ligand and its corresponding manganese(III) 

complex have been synthesized and characterized by X-ray crystal structure. The potential 

catalytic activity of catalyst on the oxidation of different sulfides and alkenes and the 

electrochemical behavior of Schiff base complex under optimized conditions was investigated. 
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introduction: 

    Retinol, is one of the animal form of vitamin A. Vitamin A is a fat-soluble vitamin and is 

made of compounds called retinoids, which forms vitamin A, and are available in nature in 

several ways. Retinoids, which include vitamin A (retinol) and its chemical derivatives, 

regulate and control diverse physiological functions. Because these compounds are lipophilic, 

binding proteins act as carriers for their inter- and intracellular transportation and release in 

the target cells. Several types of retinoid-binding proteins are known to exist. Due to its 

hydrophobicy, retinol makes molecular aggregation in aqueous solution. Thus, 

thermodynamic properties of molecular aggregation of retinol in water can clarify obscure 

aspects of the intracellular transportation of hydrophobic molecules [1,2]. 

    The main objective of this study was to obtain thermodynamic properties and the impact of 

intermolecular forces in the accumulation of molecules in the water and to determine 

aggregation number and enthalpy, entropy and Gibbs free energy. 

 

Method: 

    One of the best methods available to study the structure and behavior of materials, 

computer simulations. Gromacs software package for molecular dynamics simulations of 

many-body systems based on Newton's equations of motion has been expanded [3]. The 

software is widely used in the review exists within the simulation of biological systems. 

    In this study we have done simulations on the various numbers of retinol molecules in the 

cubic box. Retinol structure was optimized using software Gaussian 2003 and was stored in a 

pdb file format. Then, the prdrg site [4] was used to make molecular topology files with 

GROMOS43a1 force field. We made cubic boxes and filled with water, SPC model. Energy 

minimization is done at a later stage. The equilibrium stages were performed in two NVT and 

NPT ensembles. The final stage was MD production. Thermodynamic parameters were 

extracted from calculation results. 

 

  

Figure 1 Figure 2 
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Results and discussion 

    Figure 1 shows the solvation enthalpy changes of retinol molecules versus the number of 

retinol molecules; which is negative in all numbers. Retinol has a hydroxyl group as polar 

head and a 20 carbon hydrophobic tail. Its  solubility is very low in water solution [1]. 

Retinol solvation in water may be included contributions of hydration of the molecules and 

formation of molecular aggregation due to hydrophobic interactions. Hydration is only 

contribution in enthalpy changes for a single molecule solvation, whereas the contribution of 

formation of aggregation is added with increasing of the number of molecules. Considerable 

decreasing of enthalpy in the high number of molecules indicates that the hydrophobic 

contribution is dominant.  

    The changes of entropy versus number is shown in figure 2 which is negative at all 

numbers as enthalpy. The negative entropy means that the order is increased. It is may due to 

the formation of molecular aggregation as micell or other kinds of aggregations. However, 

entropy decreasing is unfavorable in the solvation process of retinol in water spontaneously.  

    The changes of Gibbs free energy versus the numbers is shown in figure 3. It is too slight 

at all numbers except at the number of 25 which it is showing a considerable decrease. The 

highly negative Gibbs free energy of the number 25 may due to start of the formation of new 

aggregated molecules. Enthalpy and entropy are in competition in the Gibbs free energy 

calculation. Despite the negative entropy, the negative enthalpy compensates its contribution 

and keep Gibbs free energy near to zero. However, both enthalpy and entropy are showing 

the formation of aggregated molecules. 

    Figure 4 shows the accessible hydrophobic surface area versus the number. It is increasing 

with the growth of the number which indicate that the aggregated particle have become 

bigger or more aggregations have been formed. 

 

  
Figure 3 Figure 4 
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Introduction: Plasma proteins play an important role in the transportation and deposition of substances such as 

fatty acids, hormones and medicinal drugs in the circulatory system. Therefore, it is important to reveal the 

interaction between drugs and proteins in the bloodstream, as it may affect the bioavailability, distribution and 

elimination of pharmaceutical or nutraceutical active compounds. Albumin is the main plasma protein, and its 

main function is to regulate colloidal osmotic pressure and transport substances in the bloodstream [1]. The 

interaction of human serum albumin with a wide range of chemically synthesized drugs used in medicine may 

influence their bioavailability and effectiveness [2].                                                  

Methods: The fluorescence spectra were recorded with a Cary-Eclipse spectrofluorimeter (Model Varian, 

Australia), equipped with an automatic temperature controller. In this study, quenching of Trp fluorescence 

was used to assess the interaction of Pt complex with HSA. To perform fluorescence titration experiment, a 

fixed concentration of HSA (3 μM) was treated with different amounts of each Pt complex in the range 0–18 

μM ( ex = 295 nm, em = 300–500 nm). Molecular dynamic simulation of HSA was performed by GROMACS 

4.5.5 package. The molecular docking simulation of the Pt complexes into HSA was calculated by Molegro 

Virtual Docker (MVD) software. The chemical structure of Pt complex was optimized by Gaussian 09, using 

the B3LYP level of theory. The LANL2DZ basis set was chosen to describe Pt complex. Also, the 6–31G (d) 

basis set was applied for expressing the other atoms.                                                                         

Results and Discussion: The present paper is devoted to studying the interaction of platinum complex with 

HSA by the means of fluorescence spectroscopy which are superior to conventional methods for drug protein 

interaction studies. Moreover, the thermodynamic parameters of binding of the Pt complex to HSA were 

analyzed by Stern-Volmer and van’t Hoff equations. Such parameters help in studying the pharmacological 

response and designing dosage of drugs. Finally, a combination of molecular dynamics (MD) simulation and 

docking approaches were also applied to locate the Pt complex binding site on HSA. As can be observed in 

Figure 1, the addition of Pt complex (figure 2) has quenched HSA fluorescence in max intensity from 335 to 

345 nm, implying the significant changes in the microenvironment of the fluorophore and the HSA 

conformation, by the polar solvent and the drug interaction. A Stern-Volmer equation, can help define the 

quenching mechanism according to following equation[3]:    QKQk
F

F
SVq  1.1 0

0                     (1) 

In this equation, F0 and F represent the steady-state fluorescence intensities in the absence and presence of 



quencher, respectively, [Q] is the concentration of quencher which is Pt complex in this study, kq is the 

quenching rate constant of biomolecule, and 0  is the average lifetime of the biomolecule without the quencher 

with a value of 10
-8

 s for HSA. As Table 1 shows, the KSV values decrease with temperature. This behavior can 

be attributed to static quenching. Florescence quenching data for the interaction of Pt complex and HSA was 

also analyzed to obtain various binding parameters. The binding constant (KA) and number of binding sites (n) 

were calculated according to the following [4]:   AKQn
F

FF
logloglog 0 







 
                                         (2) 

The number of binding sites (n) for the Pt complex are approximately unity. It means that one molecule of Pt 

complex binds to one molecule of HSA at 15, 30, and 37 °C. From the results given in Table 1, it can be 

deduced that by increasing the temperature, the values of binding constants decrease. The dependence of the 

thermodynamic parameters on temperature was examined to characterize the interaction between Pt complex 

and HSA. The main forces that exist between the Pt complex and ligands are hydrogen bonding, van der Waals 

force, electrostatic, and hydrophobic interactions. The thermodynamic parameters of enthalpy change ( H ) 

and entropy change ( S ) were determined using van’t Hoff equation [5]:  
R

S

RT

H
K





ln                      (3)  

The values of H  and S  were found to be -.278 kJ/mol.lit and .798 kJ/mol.K, respectively. Also, the values 

of Gibbs free energy changes ( G ) were retrieved from the following equation [6]:  KRTG ln             (4 )

where R is the global gas constant. All the thermodynamic parameters are summarized in Table 1.   

Conclusion: In this study, the interactions of platinum complex with HSA investigated by the means of 

fluorescence spectroscopy. The Pt complex quenches the fluorescence intensity of HSA through a dynamic 

mechanism. The results indicated that the main driving forces in Pt complex HSA interaction are van der 

Waals and hydrophobic interactions.  
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Introduction: Hemoglobin (Hb), the major protein component of erythrocytes, is responsible 

for oxygen carrying from the lungs to respiring tissues. It is the major hemoprotein of 

redblood cells [1]. Heme is present in all cells, acting as a cofactor in essential metabolic 

pathways such as respiration and photosynthesis. Moreover, both heme and its degradation 

products have been ascribed important signaling roles [2]. Most of polycyclic aromatic 

hydrocarbons (PAHs) are considered to be environmental pollutants that can have a 

detrimental effect on the flora and fauna [3]. So, the effect of PAHs as biological contaminants 

on hemoglobin will be important. 

 

Experimental: heme degradation study of Hb in presence of anthracene and pyrene were 

done by fluorescence spectroscopy. Fluorescence emission spectra were scanned from 380 nm 

to 500 nm by varying the Ex wavelength from 270 nm to 290 nm for Hb intrinsic fluorescence 

and from 305 nm to 335 nm for heme degradation product. Two cubes for titration of Hb with 

anthracene and pyrene were arranged in I×J×K three-way array. These three-way data sets 

were targeted by PARAFAC analysis. 

 

Result and discussion: The results of analysis for determination of number of PARAFAC 

components indicate that three PARAFAC components are enough to well describe the 

modeled data, D. 

Fluorescence study during titration of Hb with anthracene: Figure 1 shows Ex, Em and 

concentration profiles extracted from PARAFAC analysis of fluorescence data, gained from 

this titration. Concentration profile (Figure 1, C) indicates that the first factor (Hb spectrum) 

increases gradually which shows that Hb concentration fairly remains constant during titration 

and the second factor (anthracene spectrum) increases steadily by increasing anthracene 

concentration. The third factor has experienced an increase between the concentration of 0.0 

and 2.0×10
-6

 M anthracene; however, in higher concentrations it has remained quite stable. 

This indicated that heme degradation product formed at anthracene concentrations of 2.0×10
-6

 

M and higher. 

 

 



 

 

 

 

 

 

Figure 1 Em(A), Ex(B) and concentration (C) profiles gained from analysis of fluorescence data of 

titration of Hb with anthracene followed by PARAFAC analysis. 

 

Fluorescence study during titration of Hb with pyrene: The resolved PARAFAC scores in 

three directions from analysis of fluorescence data of titration of Hb with pyrene are shown in 

Figure 2. In the case of contaminants with low concentration, intrinsic fluorescence peak of 

Hb didn’t change, but formation of degradation products can be proved by their fluorescence 

intensity in the range of 380-600 nm. 

 

 

 

 

 

Figure 2 Ex(B), Em(A) and concentration(C) profiles gained from analysis of fluorescence data of 

titration of Hb with pyrene by PARAFAC analysis 

Conclusion: Based on our experimental results, it was confirmed that the interactions between 

hemoglobin and poly aromatic hydrocarbons (anthracene and pyrene) leads to heme 

degradation. Because of high overlap in fluorescence spectra of poly aromatic hydrocarbons and 

hemoglobin, multivariate techniques can be useful. Using parallel factor analysis combined with 

fluorescence spectroscopy, helped in resolving component related to heme degradation product 

successfully. 

 

References  

[1]. K. a Dill and H. S. Chan, Nat. Struct. Biol., vol. 4, no. 1, pp. 10–19, 1997. 

[2]. L. J. Deterding, D. C. Ramirez, J. R. Dubin, R. P. Mason, and K. B. Tomer, J. Biol. Chem. 

vol. 279, no. 12, pp. 11600–11607, 2004. 

[3]. K. Liu, W. Han, W.-P. Pan, and J. T. Riley, J. Hazard. Mater., vol. 84, no. 2–3, pp. 175–

188, Jun. 2001. 



 



Investigation of the effects of the chemical composition of Lubricants on the value of 

their viscosity index using multivariate calibration methods 

Samaneh Ehsani 
a
, Ahmad Mani-Varnosfaderani 

*a
, Yadollah Yamini, Hatam Amanzadeh

a 
       

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

* Corresponding author, email: a.mani@modares.ac.ir 

Introduction  

Lubricants are appreciable technical products defined by their chemical structures and their 

physical properties [1]. They have several properties to fulfill including high boiling point, 

thermal stability, high resistance to oxidation and high viscosity index. Among these properties 

viscosity index is a critical parameter. Consequently, we have attempted to use analytical 

techniques such as FT-IR spectroscopy and gas chromatography to relate such an important 

property to some special wavelengths or peaks in chromatograms, respectively. In order to 

achieve this goal, several multivariate calibration techniques have been applied for relating the 

viscosity index of lubricant to their chemical compositions.  

Methods / Experimental 

In this study a few samples of lubricating motor oils were purchased from Behran Oil 

Company and they have been extracted by HS-SPME at 140 C
o
 and analyzed by GC 

[2]. Furthermore, IR spectra of 7 samples of lubricants were collected. Each sample 

was replicated three times. MATLAB software was used for implementation of the 

multivariate calibration codes. The calculations were implemented on a desktop 

computer with ‘Windows 7 Pro’ as the operating system, Intel(R) Core(TM) core i5 

CPU and 8GB of RAM memory. The Matlab functions for GA-MLR algorithm have 

been written in house by authors.  

Results and Discussion 

The obtained FT-IR spectra and chromatograms have been used in this work to make 

the independent variables for the modeling procedure. The values of the viscosity index 

of the motor oils have been used to make the dependent variable. As a preliminary 

screening procedure, multiple linear regression (MLR) has been used for relating 

independent variables (i.e instrumental signals) to viscosity index. The results of the 

MLR technique are summarized in Table 1 in terms of root mean square error (RMSE) 

and coefficient of determination (R
2
). As can be seen in this Table, the results obtained 

by MLR are not satisfactory. This can be due to the multicollinearity problem or lack 

of informative independent variables. In order to check this hypothesis, different 

variable selection strategies including stepwise selection and genetic algorithm (GA) 

have been used to select the best set of the fitting independent variables. As can be seen 



in this Table, the GA-MLR technique reasonably selects the best set of the fitting 

independent variables. The developed GA-MLR model has been validated using leave-

one-out (LOO) strategy. The R
2
 and RMSE values for LOO procedure are given in 

Table 1. Reasonable values of R
2

LOO and RMSELOO for GA-MLR model reveals its 

prediction power and robustness. The obtained results in this work suggest that, the 

lack of fit of the MLR models can be enhanced using a thorough variable selection 

technique. While stepwise-MLR does not yield a good fit, surprisingly, GA could 

accurately extracts the best set of fitting independent variables. Moreover, the results in 

this work suggest that, it is thoroughly possible to predict and model the values of the 

viscosity index of motor oils using FT-IR spectroscopy. Following the development of 

a robust model, it is possible to accurately determine which compound is responsible 

for increasing the value of viscosity index in motor oils using HS-SPME-GC strategy 

followed by mass spectrometry.  

 

MLR Stepwise-MLR
* 

GA-MLR 

R
2

train RMSEtrain R
2

train RMSEtrain R
2

train RMSEtrain 

0.0303 411.4209 ----- ---- 0.93 6.52 

R
2

LOO RMSELOO R
2

LOO RMSELOO R
2

LOO RMSELOO 

0.0061 2.388 ----- ----- 0.80 11.03 

                            * The stepwise algorithm does not select even a variable for modeling the 

viscosity index. 

Conclusion 

In this work MLR model was developed and tested based on FT-IR spectroscopy of various 

samples of Lubricating motor oils and GA-MLR conducted over the FT-IR spectra showed 

satisfactory results. Therefore this fast, low-cast, and non-destructive FT-IR GA-MLR method 

opens a new possibility for determining spectral wavelengths which are responsible for 

corresponding viscosity index of a given lubricant [3]. 
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Introduction: Ir(III) complexes as triplet emitters have been extensively investigated in 

electroluminescence devices (OLED and LEEC) due to their photo and thermal stabilities, color 

tuning abilities, and short emission decay times [1-3]. Investigation down to cryogenic 

temperatures makes it possible to study the triplet T1 state in detail. It usually splits into three 

substates. Their individual properties determine the decay behavior crucially. In particular, the 

amount of splitting, the zero-field splitting (ZFS), is correlated to the metal participation in the 

T1 state and thus, to the effectiveness of SOC that determines the substates’ radiative decay times 

[4]. 

Methods: We describe detailed photophysical properties of two bis-cyclometalated compounds 

(Scheme 1) in PMMA films by measuring the temperature dependence of the emission spectra   

and decay time in the range from 1.5 to 298 K. 

       

 

              

 

 

      

Scheme 1. Preparation of the Ir(III) complexes 1 and 2. 

Results and Discussion: The emission spectra are broad and the emission decay is 

approximately mono-exponential in the whole temperature range (Figure 1a). Accordingly, fast 

thermal equilibration occurs between the three triplet substates. Thus, the population is governed 

by a Boltzmann distribution. In Figure 1b, the emission decay time of complex 2 is plotted 

versus temperature. One observes a plateau between 1.5 and ≈ 6 K. This refers to the decay time 
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of the lowest T1 substate I amounting to τ(I) = 124 μs. With increasing temperature, the decay 

time decreases and reaches τ = 3.7 μs at T = 77 K. The decay data from 1.5 K to 77 K can be 

fitted by a three-level Boltzmann-type equation [4]. The results are summarized in Figure 1c for 

both compounds.  

 

Figure 1. (a) Normalized emission spectra of 2 at different temperatures in PMMA. (b) Emission 

decay time of 2 versus temperature measured after pulsed excitation at λexc = 378 nm and 

detected at λdet = 569 nm. Inset: Energy level diagram for the three triplet substates, I, II, and III. 

(c) Properties of the triplet T1 substates for 1 and 2.  

Conclusion: According to the large energy splitting of the emitting triplet state into substates, 

we classify this state as being dominantly of 
3
MLCT character. The large ZFS is induced by very 

efficient SOC of the Iridium metal center. This crucially influences the emission decay time – 

apart from non-radiative processes. 
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 Introduction:Metal oxide nanostructures are of extensive interest for expansion of gas sensors [1,2]Recently 
through the high level research it has been observed that sensing properties at working temperature,selectivity, 
and thermal stability can be greatly enhanced by controllable preparation with proper doping of metals [3-9]. 
Pd doping is constantly measured and evaluated by effectual method to improve the sensitivity and decrease 
the operating temperature.xPd(1_x)SnO2 with various mol%  nanoparticles were successfully synthesized by 
hydrothermal method and the 0.20% Pd-doped sample shows the maximum response to CO [10].Carbon 
monoxide (CO) is a colorless, odorless, and tasteless buthighly toxic gas. Exposure to a low concentration of 
approximately35 ppm can cause headache and dizziness, whereas exposure to  a higher concentration can 
result in convulsion, respiratoryarrest, and even death. The current trend for CO sensor development is to 
increase sensitivity and reduce response time,as well as lowering the detection limit [11]. 

In this present work, synthesize and characterized Pd-SnO2 nanoparticles by hydrothermal method to enhance 
CO gas-sensing performance at different temperatures and various concentrations with ultrafast response-
recovery time, high responsivity, good stability, and reproducibility. 

Methods/Experimentals:0.2% Pd-doped SnO2 nanoparticles have been synthesized by hydrothermal method. 
The amount of SnCl4.5H2O dissolving in 50 ml DI water(1). 
The amount of PdCl2 dissolving in 15 ml DI water with addition of amount of HCl drop wise(2).  
Then,(2) has dissolved drop wise to (1) under constant stirring at 70 °C for 90 min. 
After that sufficient amount of aqueous ammonia has added to the above solution as reducing agent till the 
formation of perfect gel. 
The gel is transferred to teflon lined stainless steel autoclave and heating treatment of synthesized 
nanoparticles were conducted at 100 °C for 24 h. 
The gel is filtered and washed with DI water,dried at 80 °C for 6 h. 
Finally,annealing at 400 °C for 5 h. 
 
Results and Discussion:The detailed characterization of Pd-doped SnO2 was carried out using XRD, SEM 
with EDX and gas sensing analyzer. X-ray diffraction (XRD) spectrum of Pd-doped SnO2 as shown in Fig. 1 
 

        
EDS image of 0.2% Pd-doped SnO2 
         Fig 1. XRD spectrum of 0.2% Pd-doped SnO2                                                                                                         Fig 2. EDS image of 0.2% Pd-doped SnO2 
 
The surface morphology and elemental composition were observed by Scanning Electron Microscope (SEM) 
and EDS. The compositions of Pd-doped SnO2 were examined by EDS as shown in Fig. 2. The SEM images of 
Pd-doped SnO2 are shown in given Fig 3. 



The observation obtained from SEM analysis also supports the XRD results and confirms the transition, 
crystalline state to the amorphous state for higher Pd concentrations and the EDS shows spectrum of 0.20% Pd 
doped SnO2 nanoparticles. 
The results showed that the prepared materials had very small, homogeneously distributed, spherical, and 
extremely crystalline nanoparticles and the particle sizes were in the range of 3.8-4.4 nm. 
The sensitivity of palladium-doped tin oxide nanoparticles, at different temperatures(150-350 °C) and various 
concentrations of carbon monoxide gas (5,35,75,100 ppm) were investigated. 

0.2% palladium-doped tin oxide exhibited the highest sensitivity and the best response to carbon monoxide at 
concentration of 35 ppm at 200 °C shown in Fig 4. 

 
                                 Fig 3. SEM Images of 0.2% Pd-doped SnO2                                          Fig 4.CO gas sensing 

Conclusion: 

The Pd-doped SnO2 nanoparticles synthesized by hydrothermal method are found to have tetragonal rutile 
structure with crystallite sizes in range of 3.8-4.4 nm. 
The SEM images of nanoparticles confirms the existence of very small,homogeneously distributed. 
The 0.20% Pd-doped SnO2 shows the maximum response to CO at concentration of 35 ppm at 200 °C. 
The important point was the high lifetime of this sensor which was stable for about eight months. 
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Introduction: The adduct formation was obtained from the reaction between quinoline and 

acetylenedicarboxilate by Huisgen in [1]. This pioneering work of Huisgen, impressive advances 

have been made in the synthesis of five and six membered heterocycles. In recent years, Nair and 

his coworkers envisaged that 1,4 zwitterionic intermediates generated in situ from quinoline or 

isoquinoline, and DMAD could be trapped by dipolarophiles [2] to produce six member rings. 

Recently, the reaction between aldehydes, malonitrile, isocyanide and quinoline in the presence 

of TiO2 was reported and led to form Heterocycles 1[3]. The HCN molecule was eliminated 

during column chromatography. As part of an ongoing development of efficient protocols for the 

preparation of biologically active heterocycles [4], here in, a new and efficient one-pot multi-

component approach for the synthesis of novel Highly Substituted cyano heterocycles 2 is 

described. We believe that with passing the column chromatography the elimination of HCN was 

not occurred. 

 

The structures of the products 2 were deduced from their elemental analyses and IR, 
1
H and 

13
C 

NMR spectra. The mass spectra of these compounds displayed molecular ion peaks at the 

appropriate m/z values. 

Experimental: To a magnetically stirred solution of 2-benzylidenemalononitrile derivatives (1 

mmol), isoquinoline (1 mmol) and isocyanides (1 mmol) in benzene (2 ml) as solvent under 

catalyst free conditions and 80°C. The reaction mixture was stirred for 3h. After completion of 

the reaction the solvent was evaporated under reduced pressure and to the residue was added a 

mixture of EtOH/H2O ether (5 ml, 1:1) which was added to precipitate a solid product. 

Results and Discussion: Surprisingly, when column chromatography was used the compound 2 

was not obtained. Instead, a color product was isolated with a 
1
H NMR resonance at δ (H) 8.9 

corresponding to a C-H moiety related to C3 of quinolone. It is shown that this hydrogen is 

exposed to anisotropic effect of contains nitrogen quinolone ring due to aromatization. This 
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aromatization was occurred by HCN elimination in column chromatography. To establish the 

crucial role of column chromatography as mediator for the synthesis of 1, the reaction was 

examined without column chromatography under optimized conditions and crystallization was 

used for purification. It was found that only compound 2 obtained as product. The 
1
H NMR 

spectrum of the product exhibited three distinct signals at δ (H) 4.3 – 6.5 fully supporting the 

structure 2. 

 

 

Conclusion: Introducing highly efficient, catalyst free and green methods for synthesis of novel 

highly substituted cyano heterocyclic compounds. To the best of our knowledge for the first time 

we reported new approaches to column chromatography techniques that showed that Colummn 

chromatography plays an indispensable role in the elimination of HCN and formation of 1. This 

will open the door for scientists either in chemistry, pharmaceutical fields to care about this 

matter in their synthetic protocols and find new applications for it. 
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 Introduction: N,N’-Malonamide derivatives are privileged structures for their biological 

activity [1]. They are attractive compounds for drug discovery that exhibit a wide range of 

biological and pharmaceutical activities such as anti-inflammatories and anti-tumor [2]. From the 

coordination chemistry point of view, malonamides are interesting ligands, as they are expected 

to exhibit interesting ligating possibilities in several ways [3]. The presence of the –CH₂– group 

between the two amide functions increases the size of the chelate rings that can be formed [4]. 

The above considerations prompted us to begin a systematic study of the coordination chemistry 

of malonamides. 

Experimental: 

N¹,N³-dibenzylmalonamide (LH₂) was synthesis by using a derivative of Malonic acid and 

benzyl amine at room temperature. Fine crystals appeared after several days, and then 

recrystallized with cold ethanol. Then, the hot methanolic solution of malonamide was added to 

Copper (II) salt in methanol, the mixture was heated with stirring for a few minutes. From the 

resulting blue-solution (pH approximately 8–9) filtered and cooled at room temperature, blue 

crystals appeared after several days. 

Results and Discussion: 

We optimized condition of reactions such as temperature, pH, solvents and molar-ratio for 

synthesis of ligands and complexes. The formation of metal complex with neutral malonamide is 

feasible only in solvent mixtures containing a large concentration of non-polar solvents. The 

rationale for this behavior originates in the weak donor strength of the neutral amide groups. The 

reaction between copper (II) salts and neutral malonamide is molar-ratio dependent. A final point 

of interest is the fact that on complexing with copper (II) in strongly alkaline media, the amide 

protons of LH₂ become extremely labile.  

In order to ensure the proper synthesis of ligands and complexes, diffuse reflectance FT-IR 

spectra (FT-IR) in the range of 400-4000 cmˉ¹and diffuse reflectance ¹HNMR spectra, CHNS 

and atomic absorbance were employed. The following spectral data indicate the metal-ligand 

interaction. 
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         Fig.1 ligand spectrum                                Fig.2 spectra of the copper complex 

Conclusion: 

In this study, We  have  developed  a  general  and  efficient  method  for  the  synthesis  of  

novel N¹,N³-dibenzylmalonamide and other malonamidic ligands in excellent yield by using a 

derivative of Malonic acid at ambient temperature. Then, we studied interaction between these 

valuable ligands with Cu (II) and synthesized complexes. As these complexes involve Cu (II) in 

structures, they can be used in various fields such as biology and catalytic activities. 
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Introduction: 

Traditional medicine has been applying Thymus plants for many centuries. Within the Lamiaceae 

family, Thymus is one of the eight most important genera regarding the number of species 

included [1]. According to Flora Iranica [1], there are 17 Thymus species grown wild in Iran. 

Thymus species are currently used as culinary herbs, as well as for ornamental, aromatizing and 

traditional medicinal purposes in Iran country. However, herbal material can show considerable 

variability. The chemical constituents and their amounts in a herb can be different, due to 

growing conditions, such as climate and soil, the drying process, the harvest season, etc. 

Therefore, the quality control of herbal medicines is indispensable. FT-IR fingerprinting [2] has 

been recommended as a potential and reliable methodology for the identification and quality 

control of herbal medicines. In this study, antioxidant activity of 22 Thymus plant samples 

including 6 different species was assessed by DPPH antioxidant assay [3] and their chemical 

contents were also depicted by ATR-FT-IR fingerprinting.  

 

Experimental: Fingerprints were recorded in the range of 400–4000 cm
-1

 and with a 4-cm
-1

 

interval of spectral resolution (Figure 1). The correlation of the antioxidant activities (expressed 

as IC50 (ug/ml)) with the fingerprint data was investigated with different chemometrics modeling 

methods to find the most effective FT-IR region responsible for the antioxidant activities. The 

model was generated from FT-IR spectra data. The FT-IR spectra data was considered as the X 

variable, and the DPPH antioxidant activity measured as IC50 represented Y variable. Amongst 

the evaluated modeling methods, a PLS model with a 6 latent variables appeared to be the best 

model with the R squared of 0.8 and RMSE of 0.2.  

 

Results and Discussion: Large PLS-regression coefficient reveals that a variable may be 

important for the modeling of Y. By inspection into the PLS results, it was revealed that two 

ranges of 1000-1500 and 2000-2500 are the most influencing regions that play a key role for 

modeling of the antioxidant activity. The first part is a sub-part of the fingerprint region (400-

1500 cm
-1

) in FT-IR spectra which help to discriminate different samples based on their 

antioxidant activity. 
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Figure 1. Overlay of ATR-FT-IR spectra of analyzed samples. 

 

 

 

Conclusion: The constructed model could be used as an alternative to antioxidant assays where 

feasible. Moreover, ccombinatorial use of fingerprinting with IR and data mining with 

chemometrics could be considered as a useful selection method for the early quality evaluation 

of the Thymus species. Such methods could be replaced instead of expensive analysis methods 

such as HPLC or GC-MS chromatographic techniques. Further investigations with more samples 

are in progress to improve the modeling accuracy.  
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Introduction: Sage Herb (Salvia Officinalis) is a culinary medicinal plant with the longest 

histories of use from ancient Egypt to present era. Sage had been reported to show some 

promising effects in clinical studies. Besides its reputation for curing typhoid fever and liver 

complaints, it is considered as a rich source of natural antioxidants and phenolic compounds [1]. 

Here with the application of chemometrics algorithms [2] we tried to correlate the chemical 

profile of sage to its antioxidant activity and total phenolic content.  
 

Experimentals: Twenty sage herbs from different parts of Iran were collected in varied seasons 

based on their availability. The aerial parts were air dried and powdered by a grinder instrument. 

Total phenolic content (TPC) of the methanolic extracts were determined colorimetrically using 

Folin-Ciocalteau method [3]. TPC in extracts was expressed in terms of gallic acid equivalent 

(mg GA/g extract). Values were expressed as the corresponding dry weight of plant extract. All 

measurements were replicated three times.  Antioxidant activities were also measured by DPPH 

antioxidant assay. Percentage inhibition was calculated and IC50 values were estimated from the 

% inhibition versus concentration plot, using a regression algorithm. Chromatographic profiles 

were recorded in the range of 190–400 nm with a HPLC instrument equipped with a PDA 

detector (Figure 1). 

 
Results and Discussion: The obtained values for antioxidant activity examined with DPPH radical 

are in the range of 17.08 to 138.46μg/ml. The relation between antioxidant activity, TPC and 

HPLC-PDA chromatographic data was evaluated with PLS, PCR and ECVA chemometric 

methods. Amongst the evaluated modeling methods for antioxidant activity, PLS model with a 4 

latent variables and PCR with 6 PCs appeared to be the best model with the R squared of 0.91 

and 0.8 and also RMSE of 0.2 and 0.26, respectively. However, TPC values modeling results 

were not as significant as those of antioxidant activity. According to the regression results, 

several compounds were identified to be responsible for antioxidant activity of the analyzed sage 

samples. Further investigations such as LC-MS analysis are in progress for identification of the 

marked compounds (Figure 1). 
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Figure 1. Chromatogram of chemical composition of Salvia officinalis 

 

Conclusion: Investigation of different plant extracts from sage (Lamiaceae) showed high 

concentration of total phenols and antioxidant compounds. Phenols are very important plant 

constituents because of their scavenging ability on free radicals due to their hydroxyl groups. 

This study also confirmed that simultaneous use of chemical profiling and chemometrics is a 

useful and rapid method for quality control of medicinal plants and is worth being applied for 

standardization in food industries.  
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Introduction 

Polyhydroxyalkanoates (PHAs) with their beneficial characteristics have been introduced as 

structural scaffolds for treatment of non-healing bone defects [1,2]. However, PHAs lack an 

effective osteoconductivity and a sufficient strength, failing to create a suitable scaffold for tissue 

regeneration [3]. Therefore, with the aim of improving the filler-matrix interface and bioactivity of 

the scaffolds, this study was tried to fabricate new fibrous architectures based on a model PHA in 

conjugation with nanoscopic crystals treated with organic silane modifiers. As the fabricated 

constructs have a close similarity to the natural fibrillar microstructures, they can be a promising 

candidate for bone regeneration applications. 

 

 

Experimental 

In brief, calcium phosphate (CaP) nanoparticles which were synthesized according to an optimized 

procedure [4] were modified using propyltrimethoxysilane diluted with toluene under refluxing 

conditions. After the grafting process, modified nanoparticles were separated from the reaction 

mixture and washed to remove the physically adsorbed silanes. A solution/dispersion of the 

modified nanoparticles and poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) in 1,1,1,3,3,3-

Hexafluoro-2-propanol was then electrospun on a dynamic cylindrical collector at a rate of 2 mL/h, 

voltage of 25 kV and working distance of 15 cm. 

 

 

Results and Discussion 

In this study, CaP nanoparticles were synthesized and then modified with silane modifier to create a 

hybrid nanostructure with improved reinforcing properties. The chemical structure of the modified 

particles was characterized using Fourier transform infrared spectroscopy (FTIR) as shown in Fig.1.  
 

 

Fig. 1. FTIR spectrum of CaP nanoparticles after the grafting reaction. 
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According to Fig. 1, all characteristic IR bands corresponding to phosphate (1100, 1030, 963, 604, 

567, and 471 cm
–1

) and hydroxyl groups (3571 and 634 cm
–1

) similar to bone minerals could be 

identified. The covalent bonding of silane molecules with nanoparticles was clearly confirmed by 

the characteristic peaks of CH2 groups in the silane at the region of 2800–3000 cm
–1

. In addition, 

morphological analysis by scanning electron microscopy (SEM) showed that the as-synthesized 

particles have nanoscopic dimensions with a uniform morphology (data not shown).  

 

 

Fig. 2. Representative SEM micrograph of silane-modified nanoparticles/PHBV fibers. 

 

As indicated by the representative SEM micrograph of Fig. 2, the as-synthesized silane-modified 

nanoparticles can be effectively conjugated with PHBV in the fibrous form while the fiber diameter 

is as small as 500 nm. These ultrafine fibers were bead-free with synergistic properties, and hence 

can provide opportunities to produce complex scaffolds for reconstruction of bone defects. 

 

 

Conclusion 

In conclusion, this study represented a successful attempt to fabricate porous PHBV nanocomposite 

in conjugation with silane-modified bone-like particles. It was found that ultrafine and bead-free 

fibers with a diameter less than 500 nm can be fabricated under the selected electrospinning 

conditions. Given the high structural similarity of the fabricated fibers with the natural extracellular 

matrix, they are expected to be a versatile candidate for orthopedic applications in the future. 
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Introduction:  Organophosphorus pesticide compounds are being used in agriculture as 

substitutes for organochlorine and carbamate insecticides [1]. Chlorpyrifos, profenofos and 

phosalone are organophosphate chemicals commonly used as an insecticide. These pesticides 

are account for about 38% of the total pesticides used worldwide [2]. Therefore, the 

development of facile, recyclable and accurate methods for the determination of OP is highly 

desirable to report them. 

MOF materials represent a tunable class of hybrid solid-state materials consisting of metal 

nodes or metal clusters coordinated to multifunctional organic linkers [3]. MOFs have been 

successfully explored as sorbents for sampling, solid-phase extraction, and solid-phase 

microextraction [4].   

Methods/Experimental:  According to the MSPE procedure, 2 mg of the sorbent were added 

to 25 mL of aqueous solution of organophosphorus. The mixture was stirred at 900 rpm for 

30 min. Thereafter, the sorbent was collected from the resulting solution with an external 

magnet. The supernatant was decanted and adsorbed organophosphorus was eluted from the 

adsorbent surface with 100 µL of 1-butanol. Finally, 20 µL of the eluate was drawn out by a 

Hamilton syringe and directly injected into the HPLC-UV injection for analysis. 

 

Results and discussion: Several factors affecting the extraction efficiency of the 

organophosphorus pesticide were optimized. The optimized experimental conditions were 

pH, 7; ionic strength, 0%; extraction time, 30 min; desorption time, 2 min; eluent type, 1-

butanol; and amount of sorbent, 2 mg. Under the optimal conditions, Calibration curves were 

found to be linear in the range of 7.5-75 µg L
−1

, 10-100 µg L
−1

, and 10–150 µg L
−1 

for 

phosalone, chlorpyrifos, and profenofos in water samples, respectively. The LODs, based on 

a signal-to-noise ratio (S/N) of 3, were 0.5, 2, and 0.5 µg L
−1

 for phosalone, chlorpyrifos, and 

profenofos in water samples, respectively.  The other figure of merit will be reported. The 

validated method was successfully applied for analysis of phosalone, chlorpyrifos, and 

profenofos in soil samples. 

 

Conclusion: In the present study, a new sorbent of Fe3O4@TMU-6 MOF was synthesized 

and applied for MSPE of pesticides. The cage-like structure of the MOF can cause the fast 

and selective adsorption of OP. The mentioned MOF showed high tolerance to interferences 

from the matrix pesticide. The important features of the proposed method were its high 

adsorption capacity, good preconcentration factor, and low detection limit which is 

distinctive among other MSPE.  
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Introduction: Vinyl ethers of phenols and alcohols are important intermediates in organic 

synthesis and several methods developed for the synthesis of these molecules [1, 2]. In the last two 

decades, the use of ionic liquids as solvent and catalyst has attracted much attention in organic 

synthesis and tetra-n-butylammonium bromide (TBAB) has been used as a very useful catalyst in 

various organic transformations. In continuation of our work on the reaction of phenols and 

electron deficient acetylenic esters [3, 4] in this work we wish to report nucleophilic conjugate 

addition of various substituted phenols to alkyl propiolates in the presence of a catalytic amount of 

TBAB and trialkylamines.  

Experimental: To a stirred mixture of trimethylamine (0.025 g, 0.2 mmol), TBAB (0.06 g, 0.2 

mmol), and phenol 0.19 g (2 mmol) was added drop wise 0.17 g of methyl propiolate (2 mmol) at 

room temperature. After 5 min, the reaction mixture was taken up in dichloromethane (15 mL) and 

the solution washed three times with water. The organic phase was dried and the solvent was 

removed, and the residue was separated by silica gel column chromatography using n-hexane-

EtOAc as eluent. 

Results and Discussion: The reaction of substituted phenols 1 with alkyl acetylenecarboxylates 2 

in the presence of a catalytic amount of TBAB and trialkylamines such as trimethylamine, 

triethylamine, or tributylamine at room temperature leads to alkyl 3-aryloxypropanoate within 5 

min. 
1
H and 

13
C NMR spectra of the crude product clearly indicated the formation of two isomeric 

E and Z alkyl 3-phenoxy-2-propanoates 3 in good to excellent yields. The ratio of E/Z isomers 

were detected by 
1
H NMR spectroscopy. The 

1
H NMR spectral data of the products exhibited two 

isomers and both of them displayed characteristic resonance pattern with appropriate chemical 

shift.  

mailto:nasiri@uma.ac.ir


 

CO2R

Ar OH

ArO

CO2R

H
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1 2 3 (Yield 78- 99%)

R': Me, Et, n-Bu

Ar: substituted phenols, R: Me and Et

 

The 
1
H NMR spectrum of (E)-form isomers displayed two doublets with 

3
JHH = 12.3-12.5 Hz for 

the two olefinic protons, while the chemical shift of the (Z)-forms appeared with 
3
JHH = 6.7-7.0 

Hz. It was in agreement with the proposed (E)- and (Z)-isomers, respectively. For example, the 

1
H NMR spectrum of 3a (Ar: Ph, R: Me) showed one single sharp line at 3.75 ppm for methoxy 

group and two doublets with 
3
JHH = 7.0 Hz at 5.17 and 6.85 ppm for the olefinic protons in the 

(Z)-isomer and one singlet at 3.73 ppm for the methoxy group and two doublets with 
3
JHH = 12.3 

Hz at 5.56 and 7.81 ppm for the olefinic protons in the (E)-isomer.  

 

Conclusion: In conclusion, we have described a convenient route to alkyl -3-phenoxy-2-

propanoates through nucleophilic addition of phenols to alkyl propiolates in the presence of a 

catalytic amount of TBAB and trialkylamine at room temperature within 5 min. The simplicity 

of the present procedure and high yields of products makes it an interesting alternative to other 

approaches. 
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Introduction: 

Chalcones are 1, 3-diphenyl-2-propene-1-on in which two aromatic rings are linked by a three 

carbon α, β- unsaturated carbonyl system or α, β-unsaturated ketones [1, 2]. Though structurally 

simple, they have displayed an impressive array of biological activities including antimalarial, 

anti-oxidant, antibacterial, antifungal, anti-inflammatory,  cytotoxic and anticancer [3]. 

From the reaction between chalcones and metals, metal complexes obtained.  Metal chelates of 

chalcones are effective anticancer, antitumor, anti-tuberculosis, antipyretic [4].  

In this study, we have synthesized new derivative o chalcones, and then the synthesis of zinc 

complexes with this ligand. Then, we studied the biological properties of the product thus 

obtained. 

 

Experimental: 

The  main  method  for  the  synthesis  of  chalcones  is  the  classical  Claisen-Schmidt  

condensation  in  the  presence  of  aqueous  alkaline  bases. Therefore, based on this method, 

chalcone (1E,4E)-1,5-Bis(4-aminophenyl) penta-1,4-dien-3-one were synthesized from aceton 

and 4-nitrobenzaldehyde.  

The substituted chalcones transition metal complex was derived from the reaction on ethanolic 

solution of metal salt. The chalcone ligand was reacted with zinc acetate and the transition metal-

ligands 1:2 complex isolated in the solid state. 

 

Results and Discussion:  

The synthesized chalcone and its complex with zinc metal characterized by the FTIR and 
1
H-

NMR spectral techniques and elemental analysis. The newly chalcone ligand and  its complex 

are stable at room temperature and  pressure. The complex is insoluble in organic solvents such 

as methanol, ethanol while soluble in coordinating solvents such as DMSO. 

The elemental analysis of zinc complex can be seen in the table below. The data indicate the 

formation of a complex with a molar ratio of 1:2 metals to ligand is given. 

 
FT-IR spectrum of zinc complex, different vibrations to show that coordinated ligand. The 

complex displayed IR peak at 1619.91 cm
-1

 and 619.038 cm
-1

, assigned to coordinated ν (CO) 

and ν (Zn-O) vibration respectively. It showed that ν (CO) vibration of free ligand 1627.63 cm
-1

 

shifted to lower wavenumber owing to its coordination with Zn (II) metal center.  

 

 

 

 

mailto:m.r.iravani@sci.ui.ac.ir


 

 

In recent years, the synthesis of drugs based on metal complexes with organic ligands drug and 

study their interaction with DNA in order to study their anticancer activity has found many 

applications in Pharmaceutical Sciences. In interaction drug combinations with the DNA, the 

structure and form of the compound are changes. 
 

Conclusion:  

We have synthesized a new complex of zinc with chalcone ligands. FT-IR and 
1
H-NMR spectral 

data and elemental analysis results of this ligand with Zn (II) show that this complex is well 

prepared. Absorption spectra and fluorescence spectra data indicates that this chalcone complex 

has reacted well with DNA. 
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Introduction: Drug absorption at an acceptable dose depends on the pair of solubility and 

permeability. There are many potent therapeutics that are not active in vivo, presumably due to 

the lack of capability to cross the cell membrane. Molecular dynamics simulation of radicicol, 

diol-radicicol, cyclopropane-radicicol and 17-DMAG were performed at water/octanol interface 

to suggest interfacial activity as a physico-chemical characteristic of these heat shock protein 90 

(HSP90) inhibitors. We have observed that orally active HSP90 inhibitors form aggregates at the 

water/octanol and DPPC-lipid/water interfaces by starting from an initial configuration with 

HSP90 inhibitors embedded in the water matrix.

Methods: We have used DL_POLY package for MD simulations of octanol/HSP90 

inhibitors/water systems [1]. The force field is in the form of explicit flexible all-atom force 

field. The intramolecular and vdW potential energies of octanol and drug molecules were 

obtained from the General Amber Force Field (GAFF) [2]. 24 HSP90 inhibitors were added to 

both sides of octanol slab surface. 1500 water molecules were added randomly to fill the box. 

Results and Discussion: The density of water molecules is almost vanishing in the octanol 

phase, followed by a steep rise to the bulk value (see Fig. 1). Fig. 1A clearly shows that radicicol 

molecules in the interfacial region are located mainly in the octanol side of the interface. 

Interestingly, Figs. 1B and 1C show that a significant amount of diol-radicicol and cyclopropane-

radicicol penetrates in the octanol phase, while only a small amount is transferred into the 

interfacial region. Fig. 1D shows that the interfacial density of 17-DMAG increases substantially 

in comparison to what was observed for the densities of radicicol and its analogous while the 

initial amount of these HSP90 inhibitors were the same. This implies that 17-DMAG tends to be 

similarly partitioned between octanol and water at the octanol/water interface. Therefore, active 
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HSP90 inhibitors form an interfacial layer at the water/octanol interface by starting from an 

initial ensemble with HSP90 inhibitors inserted in the aqueous phase. In other words, as 

simulation progressed the inhibitor molecules very quickly aggregated and migrated toward the 

octanol phase and reached the interface within 1 ns. Our results show that the aggregated 

molecules equilibrated at octanol side of the interface within 6 ns, and remain there until the end 

of the simulation (24 ns). The corresponding snapshots of initial and final configurations of 

octanol/17-DMAG/water system are shown in Fig. 2, respectively. Fig. 2B illustrate that the 

location of the assembled 17-DMAG molecules remains in the vicinity of the water/octanol 

interface after 24 ns. 

 

 

 

 

 

 

 

 

 

Conclusion: Molecular dynamics simulations of HSP90 inhibitors self-assembly at the 

water/octanol interface were carried out for various HSP90 inhibitors. The calculated density 

profiles showed that HSP90 inhibitors tend to aggregate at the liquid/liquid interface. 17-DMAG 

molecules are partitioned similarly between octanol and water phases while the radicicol 

derivatives tend toward octanol phase. Our results revealed that this self-assembly is due to the 

hydrogen bonding interactions between inhibitor molecules and liquid phases. Interestingly, the 

compound with higher in vivo activity shows higher interfacial assembly. 
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(A) (B) 

Fig. 1 The total density profiles of (A) 

octanol/radicicol/water, (B) octanol/diol-

radicicol/water, (C) octanol/cyclopropane-

radicicol/water, and (D) octanol/17-

DMAG/water, systems. 
 

Fig. 2 Snapshots of the (A) initial 

configuration, and (B) the simulated 

17-DMAG system after 6ns. 
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Introduction: Carbon monoxide is not only hazardous and toxic, but also very flammable. It is 

produced from incomplete combustion due to lack of oxygen. It is produced on a large scale in 

industry, in combination with hydrogen, by reforming hydrocarbons, generally natural gas. It is 

used in large quantities to produce various intermediary organic chemicals, such as isocyanates, 

formic acid, acetic acids, and also certain polymers such as polycarbonates and polyketones. [1] 

Hence, there is a great interest in obtaining an accurate intermolecular interaction potential for 

modelling its structure and properties and in predicting its phase transitions.  

Method: Dunning’s correlation consistent basis sets (aug-cc-pVXZ, x=D,T) were used and basis 

set superposition error (BSSE) was corrected for all calculations using Boys and Bernardi’s 

standard counterpoise (CP) method.[2] The interaction energy has been obtained by a 

supermolecular approach. Considering the supermolecular approach and counterpoise method 

the interaction energy between A and B molecules at a given level of theory is calculated by the 

following equation: 

                             (1) 

Where      is the corrected intermolecular potential energy,     is the energy of the complex,    

and    are the energies of the monomers A and B, respectively.        is the difference between 

corrected and uncorrected energies. 

Results and Discussion: Incompleteness of basis set is one the source of error that limits the 

ultimate accuracy of the result. According to our knowledge, the best and the latest the CBS 

extrapolation scheme has been proposed by Okoshi et al. [3]. In this model for the DZ-level 

correlation energy, a factor   has been introduced to scale the cardinal number. The CBS limit 

correlation energy is given as follows: 

        
         

               (2) 



For each combination of the method and basis set, the optimal value of   has been determined. 

[3] We have shown the CBS limit obtained by this technique as OAN(C). As demonstrated in 

Figure . 1, with increasing the size of basis set from cc-pVDZ to OAN(C) basis set, the depth of 

the potential curve increases and the position of the minimum of curve shifts to a shorter 

intermolecular distance and also calculations better discover the attractive interaction. Therefore, 

the potential energy curves calculated by OAN(C) scheme predict the interaction energies better 

than the other basis sets in this figure. 

 

Figure 1. Calculated CCSD(T) interaction energies of CO-O2 system using three different basis sets with changing 

the distance between two monomers. 

Conclusions: It was demonstrated that the small basis sets such as aug-cc-pVDZ basis set leads 

to lower interaction energy, in comparison with those obtained using aug-cc-pVTZ especially at 

lower intermolecular distances. The latest extrapolation scheme was used to estimate the CBS 

limit. It is evident that the option OAN(C) basis set provides the best compromise between the 

accuracy and computational cost. 
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Introduction: Catechol dioxygenases are mononuclear non-heme metalloenzymes of soil 

bacteria which catalyze the oxidative cleavage of toxic environmental catechol substrates with 

concomitant insertion of molecular oxygen into their aromatic ring production of aliphatic acids. 

Catechol dioxygenases subdivided into two classes on the basis of the site of aromatic ring 

cleavage: The intradiol catechol dioxygenases, utilize mononuclear metal centers to catalyze the 

oxidative cleavage of the carbon–carbon bond between the two phenolic hydroxyl groups, while 

the extradiol-type enzymes, cleave the adjacent carbon-carbon bond [1-3]. Herein, synthesis and 

characterization of new mononuclear cobalt(III) complexes of di-amine bis(phenolate) 

H2L
NEX

 and 3,5-di-tert-butylcatechol (3,5-DTBC)  mixed ligands have been reported. 

Method: Triethylamine was added to a solution of H2L
NEX

 in methanol, and then 

Co(OAc)2 was added under continuous stirring. After 30 minutes, a methanol solution of 3,5-

DTBC and triethylamine was added to the reaction mixture. Reaction mixture was then stirred 

for 6 h at room temperature. Crystals suitable for X-ray diffraction were obtained by the slow 

evaporation of dichloromethane/methanol mixture.  

Results: CoL
NEX

(3,5-DTBC) complexes were characterized by IR, UV-vis, X-ray, elemental 

analysis and magnetic measurements. X-ray structure analysis of complexes has revealed 

that the cobalt(III) core in the model compounds is a distorted octahedral coordination 

sphere and surrounded by two phenolate oxygen atoms, two amine nitrogens and two 

oxygen atoms of 3,5-DTBC (figure1). Magnetic measurement confirms the monomer character 

of complexes.  

Conclusion: Some mononuclear cobalt(III) complexes of H2L
NEX

 and 3,5-DTBC mixed 

ligands were synthesized as  the enzyme/catechol adduct formation in oxygenative enzymic 

mechanisms. 
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Figure1: Molecular structure of CoL
NEBM

(3,5-DTBC) 
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Introduction:. 

Glycyrrhizic acid is known to have anti-inflammatory, anti-viral, anti- allergic, 

antioxidant, gastro- protective, anti-ulcer anti – hepatotoxic and anti- cancerous 

properties. There are several methods, such as liquid–liquid extraction, membrane 

filtration, available in the literature for the enrichment and separation of it [1]. High 

performance liquid chromatography (HPLC) techniques are more economical and 

time efficient when derivatization of the sample is not required prior to analysis Due 

to good sensitivity and detection limit, HPLC is a very good choice for the 

glycyrrhizic acid quantification in different real samples  [2]. 

Method: 

In the present study, a fast, simple and sensitive vortex-assisted dispersive liquid–liquid 

microextraction method was developed for extraction and preconcentration of trace amounts 

of glycyrrhizic acid in Licorice root samples. The extraction conditions were optimized as 

extraction solvent, chloroform; volume of extracting, 200.0 μL; and vortex time, 120 s. The 

high performance liquid chromatography (UPLC) was used to identify and quantitatively 

determine the amount of extract GA.The contents of Glycyrrhizic UHPLC under condition as 

follows: Diamonsil C18 (50mm×2mm) column , mobile phase: A:water-acetic acid 2%,B 

:acetonitrile, isocratic mode ,A:40% and B:60%;flow rate 0.2ml/min and detection 

wavelength of 280 nm. 

Results and Discussion: 

For VADLLME, a solution containing 500.0 ng glycyrrhizic acid and 400 µL acetonitrile was 

adjusted to pH 7 and placed into a 10 mL screw tube. Then 200.0 µL of chloroform 

(extracting solvent) was rapidly injected into the sample solution using syringe and vortex for 

2 min glycyrrhizic acid was extracted into fine droplets of CHCl3 from the resulting cloudy 

solution. The solution was centrifuged at 3000 rpm for 3 min. After removing the aqueous 



phase, 10.0 µL of sediment phase was injected into UPLC column. and the analysis time, was 

1.04 min per sample. The linear rang of glycyrrhizic acid is 0.1-10.0 μg mL
-1

, and. detection 

limit was 0.03 μg mL
-1

 

Conclusion: 

This study presents a novel approach based on the VADLLME method coupled to UPLC for 

the determination of glycyrrhizic acid. The proposed method is a simple and rapid extraction 

technique with a large enrichment factors and low detection limit for glycyrrhizic acid 

determination. Influence variables such as pH, extraction solvent type and volume, salt 

addition, vortex and centrifuging time were optimized.  
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Introduction: Satureja belong to family Labiate in Iran is collectively known as “Marze”. 

The genus Satureja L. contains over 30 species, distributed in the Mediterranean area, Middle 

East, and North Africa and central Asia. Fourteen species grow wild in the northern, western, 

and southern parts of Iran [1-3]. Except essential oil alaysis the phytochemical profiling of 

Satureja are rarely studied. In continue of our project on phytochemical profiling of Iranian 

plants we investigated the methanolic extract of Satureja khuzistanica Jamzad.  
 

Methods / Experimental: 800 g of dry leaves of plant material was ground and extracted by 

successive percolation with CH2Cl2, EtOAc and MeOH (3*5 L each). After evaporation to 

dryness under reduced pressure, 60 g of MeOH extract was obtained. The extract was 

dissolved in distilled water (1L). The aqueous solution was passed through HP-20 diaion 

resin to give 15.0 g polyphenol enriched material. The obtained material dissolved in 100 ml 

MeOH and after filtration subjected to gel chromatography on Sephadex LH-20 column. The 

major compounds of fraction was characterized by extensive chromatographic techniques 

using on-line HPLC-PDA-MSn, and off-line microprobe NMR. 

 

Results and Discussion: The phytochemical analysis of methanolic extract of S. khuzistanica 

aerials part led us for identification of various secondary metabolites including flavonoids, 

monoterpene glycosides, and phenylpropanoids. The structure of isolated compounds 

elucidated using 1D and 2D NMR and high resolution MS spectrometry. Structure 

elucidation of 1-17 was achieved by a combination of1D and 2D NMR, HRMS, and UV 

spectroscopy, and by comparison with published data. Compounds were identified as 

erigeroside (1), zataroside A(2), zataroside B (3), ponciretin  (4), 5,6-dihydroxy-4′,7-

dimethoxyflavone  (5), 5,6-dihydroxy-3′,4′,7-trimethoxyflavone (6), 3',4'-di-O-methyl-

luteolin 7-β-neohesperidoside (7), linarin (8), acacetin 7-glucuronide (9), keshonin (10), 

rosmarinic acid  (11) , methyl rosmarinate (12), melitric acid A (13), methyl militirinate (14), 

lycopic acid C (15), clinopodic acid (16), and diosmetin 7-rutinoside (17). 
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Figure 1: Structures of compounds 1-17 

Conclusion: Considering the high prevalence of flavonoids and caffeic acid derivatives 

found in S. khuzistanica extract, this results introduce plant as rich source of polyphenols and 

this may explain some traditional therapeutic uses of this medicinal plant as antioxidant, anti-

inflammatory as well as anti-diabetic agent. 
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Introduction:  

Hemoglobinopathies are the most common inherited hemoglobin disorders around the world. 

Sickle cell state refers to the sickling changes in red cell shape. Patients with sickle cell show 

increased adhesiveness to the vascular endothelium, chronic hemolytic anemia, splenic 

sequestration crises and abdominal crises. It occurs by a point mutation in the HBB gene. At 

present, Most of clinical diagnostic methods are based on polymerase chain reaction (PCR) 

and agarose gel electrophoresis analysis. Therefore, due to the benefits of prenatal genetic 

screening, the use of sensitive, low cost, rapid methods for the clinical diagnostic is valuable 

[1, 2]. 

 

Methods: 

The purpose of this study is developed method for Simultaneous detection wildtype and 

mutant genes in sickle cell patients. The technique is based on color changes and the naked 

eye detection upon enzymatic activity after hybridization target DNA with the Specific 

probes on nylon paper. The effect of important parameters, such as concentration of probe, 

Incubation time and temperature, type and volume of buffer were investigated and optimized. 

 

Results and Discussion: 
This method due to design specific probe, have high selectivity and no signal background, 

false positive and false negative signal. Under the optimum conditions, detection limit was 55 

ng genome per sample. The method was successfully applied to diagnosis of sickle cell 

mutation in blood, amniotic fluid and Chorionic villus samples. 

 

Conclusion:  
This paper proposes fast and reliable diagnostic method for prenatal screening. 

  

Keywords: DNA biosensor, sickle cell, enzymatic activity 
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Introduction 

The discovery of new carbon forms such as fullerenes, carbon nanotubes and graphene have brought a big 

interest of the scientific community because these materials exhibit remarkable properties with high 

potential to be applied in several technological areas [1]. In particular, carbon nanotubes (both multi-walled 

(MWCNT) and single walled (SWCNT)) are promising materials for several applications such as high 

performance composites [2], components in water filters [3], environmental sensors [4], drug delivers [5], 

among others. Cigarette smoke contains several toxic and carcinogenic compounds including various 

polycyclic aromatic hydrocarbons (collectively called tar), nicotine, among others [6]. Nicotine (Fig. 1), one 

of the hazardous compounds, is a major pharmacologically active component of tobacco smoke and is 

generally regarded as a primary risk factor in the development of cardiovascular disorders, pulmonary 

disease and lung cancer [7].  

 

 

 

 
 

 
Fig. 1. The structure of nicotine 

 
 

Through tobacco and others related compounds, nicotine is addictive drug used heavily by humans. Because 

of their psychoactive effects, nicotine could have positive effects. For example, nicotine appears to enhance 

concentration and memory due to the increase of acetylcholine [8]. The interaction between carbon 

nanotubes and some of these hazardous molecules is the subject of several experimental and theoretical 

studies in the literature [9]. The goal of this study is to investigate the interaction process of nicotine with 

the SWCNT surface and understand the influence of the nicotine position in the adsorption energy. Our 

calculations have been performed in both gas phase and the presence of solvent. Depending on the position 

of nicotine molecule in beside of carbon nanotubes the binding energy was different.  

 

Computational Method 

All calculations have been performed with the Gaussian 09 [10] program. It is well-known that DFT method 

[11] seems to be an excellent compromise between computational cost and accuracy of the computational 

results. It has been established that hybrid functional are generally accurate enough to describe the 

complexes involving strongly ionic hydrogen bonds [12]. Considering the wide existence of ionic hydrogen 

bonds in ILs, calculations carried out by using the Becke-three-parameter-Lee-Yang-Parr (B3LYP) 

functional with  

6-31G** basis set for all atoms. 

 

Results and Discussion 

In the present study, five conformers are suggestion in the gas phase and five conformers in the solution 

phase (water), respectively. The conformers in the gas phase were named as G1, G2, G3, G4, and G5 and in 

the solution phase S1, S2, S3, S4, and S5. The BE between the nicotine and SWNT was calculated 

according to the following equation:  
 

ΔE = Econformer – (Enicotine + ESWNT) 
         

where Enicotine  and ESWNT are the energies of the isolated molecules, respectively and Econformer is the 

energy of the nicotine-SWNT system. The ΔE for present conformers, are summarized in Table (1). Our 



results show that in the gas phase, the present conformers are more stable than conformers in the solution 

phase. The obtained results were found to be in a reasonable agreement with those reported in the literature 

for SWNT complex drug delivery [13]. 

Table 1. Calculated the total binding energy (ΔE) of nicotine-SWNT system conformers, at B3LYP/6-31G** level.  
*H=Ha

rtree 

A

mong 

other 

confor

mers 

in the 

gas 

phase 

G4 is 

most stable conformer. The optimized structures of the most stable conformer, G4 and S4, are represented in 

Fig. 2. 

 

 

 

 

 

 

Fig. 2. Optimized geometries of the a) most stable conformer of nicotine-SWNT system in the gas phase, and b) most stable 

conformer of nicotine-SWNT system in the solution phase. 
 

The position of nicotine and SWNT in G4 conformer leads formation of more interactions between the 

two fragments, so that this conformer is most stable. Also, in the solution phase the S4 is the most stable 

than others conformers. According to this tables, the relative stabilities among the ten conformers changed 

base the following order: 

G4 > G2 > G5 > G3 > S4 > S1 > S2 > S5 > S 3> G1 
 

According this order, the G1 and G4 conformers has the most unstable and most stable among all given 

conformers, respectively. 
 
 

Conclusion 
 In this investigation, the interaction of nicotine and single wall carbon nanotubes using quantum mechanics, 

have been studied. All of the calculations have been performed using a hybrid density functional method 

(B3LYP) in gas and solution phases. The stability of nicotine-SWNT system were examined by binding 

energy. It was found that binding of nicotine and SWNT in gas phase is thermodynamically favorable.  
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Introduction: Sulfide is a widely existent pollutant with harmful influence on aquatic 

ecosystems and human health [1]. Due to the high toxicity of these species, developing a 

simple, cost-effective, sensitive, and selective method for monitoring total sulfide in water 

samples has drawn considerable attention among scientific community [2]. Among various 

analytical methods [1,3], fluorometric and colorimetric methods as an appealing technique 

have been selected for determination of sulfide. In this work, this technique was used for 

determination of sulfide by a turn off fluorescent property of tannic acid capped CuNCs 

(TA-CuNCs) in the presence of copper ion (Cu
2+

) and sulfide. 

Experimental: TA-CuNCs were synthesized as described elsewhere with minor 

modification [4]. The typical detection measurements were carried out as follows. 200 µL 

of TA-CuNCs from its stock solution was diluted to 2 mL using Tris-HCl buffered solution 

(0.15 M, pH 7.5). The suitable volume of Cu
2+

 ion stock solutions (20 μL of 0.2 M) was 

added gradually to generate the metal-ion-mediated TA-CuNCs fluorescence probes. The 

excitation wavelength was fixed at 360 nm and emission spectra were collected from 350 to 

600 nm. 

Results and Discussion: In the presence of sulfide ion, the fluorescence of TA-

CuNCs/Cu
2+

 probe significantly quenched based on the inner filter effect (IFE) of the 

produced CuS particles, while, sulfide ion itself cause only a slight change in the 

fluorescence intensity of TA-CuNCs. This probe allowed detection of sulfide over the 

range of 0.7-10.0 µM and 10.0- 80.0 µM with a detection limit of 0.1 µM. 

CuS formation is associated with the distinct color changes from Cu
2+

 with blue color to 

CuS with brown species. Accordingly, CuS formation leading variation of visible color of 

TA-CuNCs/Cu
2+

 sensor from blue to brown by increasing concentration of sulfide ion. 

Owning to the advantages of colorimetric and naked eye detection of analytes [5], color 



variations of TA-CuNCs/Cu
2+ 

solution in the presence of sulfide ion was used for 

colorimetric sulfide determination. A calibration graph was created by plotting (RGB0 – 

RGB) values versus concentration of sulfide as shown in Figure 1 (RGB0 belongs to RGB 

of TA-CuNCs/Cu
2+

 in the absence of sulfide ion). It was found that color changes versus 

sulfide concentration was linear in the range of 6–130 µM with a limit of detection of 2.0 

µM that is lower than the reported permitted value by WHO. 

 

Figure1 Plot of chang in the color of the TA-CuNCs/Cu
2+

 as a function of sulfide ion 

concentrations. RGB0- RGB variations show the changes in the probe colors in the absence and 

presence of different concentrations of sulfide
 
anion, respectively. (Inset: Changes in visible colors 

of the probe upon exposure to different concentrations of sulfide
 
in Tris-HCl buffer solution (0.15 M 

pH 7.5).) 

Conclusion: In summary, an indirect sensing method was proposed by considering the high 

affinity of Cu
2+ 

with sulfide ion. Ensemble of TA-CuNCs with suitable concentration of 

Cu
2+

 can serve as a highly sensitive and selective probe for the determination of sulfide 

anion. In addition, the prepared TA-CuNCs/Cu
2+

 probe also exhibits visible color changes 

of the probe from blue to brown that can be applied for the determination of sulfide ion.  
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Introduction: 

Arsenic is one of the heavy metals that even in low concentration are danger to human health [1]. The 

adverse effects of drinking arsenic-contaminated water are skin damage, disruption of the circulation 

system and death, in extreme cases [2]. Aptamers are oligonucleotide molecules that bind to a specific 

target such as molecules or metallic ions via different bonding [3]. Quantum dots (QDs) have unique 

advantages for example narrow emission, size-dependent optical characters and resistance to light 

bleaching [4]. In This work a new aptasensor to determination of As(III) using aggregation of 

positively charged QDs is reported. 

 

Methods / Experimental: 

First aptamer solution was mixed with an appropriate amount of As(III) and diluted to 3.0 mL with 

phosphate buffer after 5 min, QDs was added into the above solution. Then, the fluorescence intensity 

of the prepared solution was recorded. The value of F-F0 was calculated as a response function, to 

evaluate As(III) concentration, where F and F0 correspond to the fluorescence intensities at 530 nm in 

the presence and absence of As(III), respectively.  

 

Results and Discussion: 

QDs have positive surface charge in neutral environment. The electrostatic interaction between QDs 

and aptamer produces neutralized surface charges of QDs. When the surface charges of QDs were 

neutralized the repulsion between the quantum dots was reduced and QDs were aggregated. After 

As(III) addition the fluorescence of QDs was enhanced upon de-aggregation. The effect of pH on the 

fluorescence intensity of QDs and mole ratio of the aptamer to QDs was investigated. The best 

response was obtained in the mol ratio of aptamer/QDs as 12.0 and at pH 7.0. At the higher pH, the 

electrostatic repulsion between QDs decreased as the result QDs were aggregated and insoluble. The 

higher mol ratio of the aptamer to QDs reduced the sensor sensitivity because the aptamer linked with 

cystamine and instead of decreasing, enhancement in the fluorescence was accrued and sensing 

mechanism was disrupted. The fluorescence spectra of QDs under different amount of As(III) were 

recorded. Under the optimum conditions, the linear range for As(III) measurement was obtained in the 

wide range of 1.0 × 10
–11

 to 1.0 × 10
–6

 mol L
–1

 with the limit of detection as 1.3 pmol L
–1

. 

 

Conclusion: 

A novel fluorimetric aptasensor is introduced for As(III) detection. The aptamer and As(III) form a 

complex, as the result de-aggregation of the quantum dots was accrued. The fluorescence intensity of 

QDs was enhanced upon de-aggregation of the quantum dots, which depends on the concentration of 

As(III). The proposed method is selective aptasensor for As(III) detection. The present assay was 

successfully applied for the determination of As(III) in several water samples. 
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Introduction: 

Aromatic nitro compounds are recognized as one of the most toxic organic pollutants, which 

have raised concerns regarding to human health and plant life [1]. So, converting nitro 

aromatic compounds to the corresponding more environment-friendly amines has paramount 

significance. For this purpose, mainly metal nanocatalysts are used in the presence of a 

reducing agent [2,3]. Herein, the chemically stable polymeric matrix of hydrogel was used as 

a reactor for the in situ preparation of Cu NPs. The generated Cu-hydrogel demonstrated a 

superior catalytic efficiency towards the reduction of nitroarens to their corresponding amines 

with NaBH4 under mild aqueous condition. 

Experimental: 

Preparation of Cu-hydrogel catalyst: According to the pathway shown in Scheme 1, Cu-

hydrogel was synthesized as an efficient and reusable heterogeneous catalyst. 

 

 

Scheme 1.  Preparation of copper nanoparticles embedded hydrogel matrix (Cu-hydrogel). 

General procedure for catalytic reduction of nitro compounds: To the 0.01 M solution of 

nitro compound (5 mL), NaBH4 (0.4 M, 0.075 g) was added at room temperature. Then, Cu-

hydrogel (0.015 g) was added to initiate the reduction of nitro compounds. The progress of 

the reaction was monitored by TLC.  

Results and Discussion: The newly synthesized catalyst was characterized by different 

techniques such as TEM and XRD. As shown in Fig. 1a, the size of Cu nanoparticles 

embedded in the hydrogel matrix was about 14.5 nm. XRD measurement was also used to 

identify the crystalline structure of Cu-hydrogel catalyst. As presented in Fig. 1b, all the 



peaks which can be indexed to (1 1 0), (1 1 1), (2 0 0), (2 1 1), (2 2 0), (3 1 0) and (3 1 1) 

reflections, agree well with the cubic structure of cuprite (Cu2O) (JCPDS file no. 05-0667). 

      

   Fig. 1. (a) TEM image of Cu-hydrogel; (b) XRD pattern of Cu-hydrogel. 

After the successful preparation and characterization of Cu-hydrogel, its catalytic activity was 

examined for the reduction of aromatic nitro compounds. The optimized reaction conditions 

was employed for the conversion of nitro aromatic compounds with various functional groups 

into their corresponding amino analogous (Scheme 2). The obtained results indicated that Cu-

hydrogel is an excellent catalyst for such a transformation. In all cases, the reduction process 

was completed in a short time (1-15 min) and the resulting amino derivatives were isolated in 

good to excellent yields. 

 

Scheme 2. Cu-hydrogel catalyst as a reactor for reduction of aromatic nitro compounds. 

Conclusion:  

Conclusively, the preparation and characterization of new heterogeneous designed Cu-

hydrogel catalyst was demonstrated. This catalyst reveals an excellent catalytic performance 

in the reduction of aromatic nitro compounds. Mildness of the reaction conditions, 

experimental simplicity, compatibility with a wide range of substrates, high yields of the 

products, short reaction times, and reusability of the catalyst make this protocol very 

attractive and environmentally benign for the reduction of aromatic nitro compounds. 
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Introduction: 

As environment is so important in human life, paying attention to its troubles is one of the main 

concerns in recent years. Sulfur compounds are one of the main pollutants and because of its 

dangerous effects, trying to find effective solutions to protect the environment is one of the most 

valuable activities in catalytic investigations [1]. 

Polyoxometalates (POMs) as inorganic clusters have been used in various catalytic organic 

reactions such as oxidation of sulfides. Diverse structures of these compounds with different 

chemical and physical properties, easy preparation methods, sustainability and environment 

safety caused them to be so valuable in catalyst chemistry [2]. 

Methods / Experiments: 

Transition metal substituted polyoxometalates (TMSPOM) have been shown good to excellent 

results in the oxidation of sulfides. To improve the catalytic properties of these TMSPOMs, they 

composed with layered double hydroxides (LDH) and graphene oxide (GO) according to the 

literatures [3-4].  

Appropriate amounts of LDH and GO were added to TMSPOM and to gain the final composite, 

the mixture was stirred at reflux and afterwards it was filtered and washed several times with 

water and dried. 

The synthesized nanocomposite was used in the oxidation of sulfides and the optimum reaction 

conditions were obtained by changing different reaction parameters such as the type and amount 

of catalyst, oxidant and solvent. 

 

Results and discussion: 

The structure and stability of synthesized nanocomposites were characterized by different 

methods such as XRD, UV-vis, FE-SEM, FT-IR and so on. All of the characteristic techniques 

approved the synthesis of nanocomposite. 

The best TMSPOM/LDH/GO nanocomposites for the oxidation of sulfides was chosen among 

different transition metals of the first series. In this regard, the best results was obtained for 

Fe(III)POM/(Ni/Al)LDH/GO nanocomposite. Investigation on the effect of various LDHs was 

also done and (Ni/Al) LDH gave the optimal results. 



Afterward, the catalytic activity of Fe(III)POM/(Ni/Al)LDH/GO nanocomposite in the oxidation 

of different sulfides was checked. The best reaction conditions were obtained by varying some of 

the reaction parameters such as solvent, amount of the catalyst and H2O2. Results were shown 

that between polar and nonpolar solvents such as ethanol, methanol, dichloromethane, n-hexane, 

THF and water, ethanol had the best results. Various amounts of the catalyst and H2O2 have been 

checked and respectively 0.005 mmol and 0.5 mL of each parameter were chosen. Reusability of 

the prepared nanocomposite in the oxidation of sulfide was examined and results showed no 

decreasing in its catalytic ability after five times. 

 

Conclusion: 

Fe(III)POM/(Ni/Al) LDH/GO nanocomposite was successfully prepared and characterized by 

different methods. High to excellent yields were obtained in the oxidation of different sulfides by 

the prepared nanocomposite. Additionally, Fe(III)POM/(Ni/Al) LDH/GO nanocomposite 

showed very good reusability in this catalytic system. 
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1. Introduction 

Auxins are a class of small-molecule growth hormones that are involved in a wide variety of 

biological processes in plants [1]. Indole-3-acetic acid (IAA) is a crucial phytohormone for 

precise control of growth and development of plants. Due to its low concentration in plant tissues 

which are rich in interfering substances, the accurate determination of this auxin remains 

challenge. Recently, magnetic solid-phase extraction (MSPE) [2,3] has gained increasing 

research interest due to its advantages over traditional SPE. Magnetite/reduced grapheme oxide 

(MRGO) nanocomposites are excellent adsorbents for MSPE. The combination of graphene 

sheets and magnetic Fe3O4 particles offers MRGO distinguished properties such as good 

dispersity, large surface area, strong superparamagnetism and excellent extraction ability. In this 

paper, MRGO nanocomposite was used as the adsorbent for adsorption of IAA from aqueous 

sample. Adsorption isotherms, kinetic of adsorption and thermodynamic parameters were also 

characterized and reported.   

2. Methods / Experimentals 

Aliquots of 5 mL of the hormone solutions with initial concentrations of 0.2–0.7 mg ml
−1

 in the 

pH range of 2.0–7.0 were prepared and transferred into individual beaker. A known dosage of 

MRGO in the range of 10–50 mg was added to each solution and the suspension was 

immediately shaked for a predefined period of time (1–30 minute). After the mixing time 

elapsed, the MRGO nanoparticles were magnetically separated and the solution was 

spectrophotometrically analyzed for the residual hormone. 

3. Results and Discussion 

The mean size and the surface morphology of the MRGO nanocomposite were characterized by 

TEM, XRD and FTIR techniques. Adsorption studies of IAA was performed under different 

experimental conditions, such as nanoparticle amount, IAA concentration, pH of the solution, 

ionic strength, and contact time. The equilibrium adsorption data for IAA was analyzed using 

Freundlich and Langmuir models. Table 1 summarizes the models constants and the correlation 

coefficients. As shown in Table 1, the R
2 

of the Langmuir isotherm was higher than Freundlich 

isotherm for the adsorption of IAA. This indicates that the adsorption of IAA onto MRGO 

nanoparticles is better described by the Langmuir model than the Freundlich model. 
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Table 1. Adsorption isotherm parameters of IAA onto the MRGO nanoparticles. 

 

The applicability of two kinetic models including pseudo-first order and pseudo-second order 

models was estimated. Adsorption process follows to pseudo-second-order kinetic model. 

Furthermore, the thermodynamic parameters were calculated. Adsorption process was 

exothermic. The calculated values of ∆G at studied temperatures indicate that the adsorption 

process is spontaneous. The positive value of ΔS indicates that the hormone have got lower order 

by being adsorbed onto the surface. 

4. Conclusion 

In this sudy MRGO nanocomposite was prepared by coprecipitation method. The mean size and 

the surface morphology of MRGO nanocomposite were characterized by TEM, XRD and FTIR 

techniques. Adsorption studies of IAA were performed under different experimental conditions 

in batch technique. The adsorption isotherms of IAA showed that the adsorption by MRGO was 

mono-layer. The adsorption kinetics of hormone on MRGO followed the pseudo-second-order 

model. Short contact time, high adsorption capacity, stability and reusability are advantages of 

MRGO nanoparticles as adsorbent. 
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Introduction 

Today, demands for ready- to-eat product including unsaturated fatty acids have increased. These 

foods are susceptible to attack by a variety of oxidizing agent [1]. Addition of antioxidant 

compounds is the best strategy for significantly delaying the oxidation mechanism [2]. The 

amount of antioxidant in the media must be in balance with oxidizing molecules and disrupting 

this balance causes destructive  process called oxidative  stress that  plays an important role in 

the pathogenesis of several human diseases [2]. In addition, excessive amount of antioxidant in 

food has carcinogenic effects on body tissues [3]. Therefore, designing efficient methods for 

sensitive and selective detection of antioxidants are urgently required. 

Experimental 

We presented a novel colorimetric sensor array constructed by twelve functionalized metal 

nanoparticles consist of gold and silver nanoparticles synthesized with six different reducing 

agents. This sensor array used to discriminate twenty antioxidants belonging to six antioxidant 

families including phenolic, flavonoid, poly ol, citric acid, synthetic and bio antioxidants. 

Changing in color sensing elements is based on aggregation or destruction of nanoparticles. 

Changing in absorbance of each sensor was recorded with multimode plate reader. The 

discrimination ability was evaluated by linear discriminant analysis (LDA). 

Results and discussion 

The responses of the designed sensor array to some studied antioxidants are given in Fig. 1. The 

color change profiles are individual fingerprints for each specific analytes and are distinguished 

excellently by eye. The array responses were obtained in the optimized conditions. 

The discrimination ability was proven by LDA with good sensitivity, specificity, precision and 

accuracy which are equal to 0.95, 0.97, 0.93 and 0.89, respectively. 
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Fig. 1. Color difference maps of 10 antioxidants. 

 

Conclusion 

In summary, twelve functionalized metal nanoparticles were employed as sensing  elements  of  

a  colorimetric  sensor  array  for  the  detection  and discrimination of 20 antioxidants. The 

variety of chemical constituents in antioxidant structures cause the aggregation or destruction of 

nanoparticles which lead to changing in color of each nanoparticles. The generated colors of 

sensor elements were specific for each antioxidant. The responses data was analyzed with LDA 

and successfully data classification was achieved.  
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Introduction: 

Lipoxygenases (LOs)  are a main group of the  non-heme iron containing proteins in lipid 

metabolism unsaturated fatty acids include arachidonic acid and linoleic acid convert to related 

metabolits by lipoxygenases and they are classified based on the position of the oxygenation of 

arachidonic acid (carbon number). Hydroproxydation at 5 or 15 carbon position of the 

arachidonic acid respectively were converted to leukotrienes and lipoxines and eoxines in the 

next section,leukotrienes are released by white blood cells and play a major role in the 

development of inflemmatory disease of the respiratory system. Research indicate these enzyme 

play a significat role in human disease such as cancer. In this research, with design and 

synthesize coumarin derivatives, we intend to revealed the chromophor groups in coumarin 

structure also study effect of increasing the length of prenyloxy chains in different position of 

coumarin ring on inhibitory activity of 15-lipoxygenase [1]. 

 

Methods / Experimentals: 

In the first step the appropriate ketone 1 was added to dimethyl trithiocarbonate compound 2 the 

mixture stirred for 30 min at room tempreture and then refluxed for 2 hours for preparation of 

intended  -Oxodithioesters 3. In the second step salicyldehyde/ substituted salicyldehyde 4 and                               

 -Oxodithioesters that preparated in previous step,were heated and stirred for 1-2 hour. then the 

progress of the reactions was monitored by thin layer chromatography after completion of the 

raction, water was added and the product was extracted with ethyl acetate [2]. The next step with 

using prenyl bromide compounds the corresponding derivatives 6 were synthesized. 

Results and Discussion: 

Based on scheme 1 O-Prenyled drivatives 6 were obtained from prenyl bromid in DMF in 

present of base ,after synthesis 3-acetyl-2-thiocoumarin compound 5 that was prepared from 

reaction of             -Oxodithioesters with intended benzaldehyde. The inhibitory activity of the 

synthetic compounds against soybean 15-LOX  was determined utilizing modified catalytic 

oxidative coupling of 3-methyl-2-benzothiazolinone (MBTH) with 3-(dimethylamino) benzoic 

acid (DMAB) as reported in previous studies. In this method, the basis for the determination of 

lipoxygenase activity is the measurement of peroxide concentration. Among the synthetic O-

prenylated compounds,5 –farnesyloxy had the best result on the soybean 15-LOX. Bonding 

affinity of the designed molecular structures toward soybean 15-LOX was studied. Docked 

conformers were generated in AutoDockTools (ADT) software. In docking process, flexible side 

chain of the active site pocket residues of soybean 15-LOX were allowed to be To perform better 

analysis on docking results, the average Ki (estimated inhibitory constant) of the most populated 

cluster (KiMPC), average of all the lowest Ki from each cluster (KiLEC), average Ki of all the 

conformers (KiAC) and average Ki of a cluster in which lactone portion of thiocoumarin directed 

towards Fe-OH core (KiLFC), were calculated for each compound. Among the four clusters, 

there was only an acceptable convergence between KiLFC and IC50 results. This convergence 

was significantly observed for farnesyl and geranyl derivatives. In the earlier mentioned cluster 

(LFC), most of the conformers have hydrogen bonds with Fe-OH core through their acetyl 

groups and their prenyl portion are covered by side chain of some of amino acids in active side. 

In addition, the ability of the prenyl portion of the compounds to fill the lipophilic pocket which 

is formed by Ile663, Ala404, Arg403 (butyl portion), Ile400, Ile173 and Phe167 side chains can 

explain the direct relationship between lipoxygenase inhibition potency and prenyl length chain 

[3,4]. 



 

 

Scheme 1 

 

Conclusion: 

In this research, compound of 3-acetylthiocoumarin was synthesized and derivated by 

combination of prenyl bromide. These derivatives are reviewed by using the molecular docking 

techniques and their tension of inhibition are surveyed on 15-lipoxygenase enzyme. In the 

following, these mentioned compound were compered with prenyled coumarin deravitives in 

terms of inhibitory activity against on 15-lipoxygenase enzyme , There was a direct relationship 

between lipoxygenase inhibitory potency and prenyl length chain. generally, 5-O-prenyled 

compounds [1] were shown to have a better effect on 15-LOX. 
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Introduction: Pyridine derivatives are of attention because of the occurrence of their saturated 

and partially saturated derivatives in biologically active compounds and natural products such as 

pyridoxol or vitamin B6, NAD nucleotides and pyridine alkaloids [1]. In this regard, we 

investigated a one-pot three-component reaction between numerous aldehydes, malononitrile and 

aniline at 50 
o
C under solvent-free condition for the synthesis of 2-amino-4-aryl-6-

(arylamino)pyridine-3,5-dicarbonitriles catalyzed by triethylammonium tricyanomethanide 

[TEATCM] as a nanostructured molten salt (Scheme 1). 

 

Scheme 1. The synthesis of 2-amino-4-aryl-6-(arylamino)pyridine-3,5-dicarbonitriles catalyzed by [TEATCM] as a 

NMS. 

Experimental: [TEATCM] as a NMS catalyst (1 mol%; 0.0019) was added to a mixture of 

aldehyde (1 mmol), malononitrile (1 mmol; 0.066 g) and anilines (1 mmol; 0.093 g) under 

solvent-free condition at 50 
o
C for the appropriate time. At the end of reaction monitored by 

TLC, the resulting mixture was washed with water (10 mL) and filtered to separate catalyst from 

the other materials. The water was removed and the crude product was purified by 

recrystallization from ethanol (95%) to yield pure products.   

Results and discussion: With the identical conditions in hand, the limitations and scope of this 

reaction was investigated by providing a series of 2-amino-4-aryl-6-(arylamino)pyridine-3,5-

dicarbonitriles from the reaction between a good range of aldehydes, malononitrile and aniline 

using of 1 mol% of [TEATCM] at 50 
o
C under solvent-free condition (Table 1).  
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Table 1. Synthesis of 2-amino-4-aryl-6-(arylamino)pyridine-3,5-dicarbonitriles using 1 mol% of [TEATCM] as a 

catalyst under solvent-free condition at 50 
o
C.

a  

Entry Aldehyde Time (min) Yield (%)
b
 M.p (

o
C) (color) 

1 Benzaldehyde 30 88 256-258 (Brown solid) 

2 4-Chlorobenzaldehyde 20 91 238-240 (Yellow solid) 

3 4-Methoxybenzaldehyde 15 93 230-232 (Yellow solid) 

4 3-Nitrobenzaldehyde 20 91 247-249 (Yellow solid) 

5 4-Nitrobenzaldehyde 30 89 258-260 (Yellow solid) 

6 2,5-Dimethoxybenzaldehyde 25 89 251-253 (Yellow solid) 

Reaction condition: 
a
Aldehyde (1 mmol), malononitrile (1 mmol), aniline (1 mmol), [TEATCM] (1 mol%); 

b
Isolated 

yield.  

Conclusion: In summary, the present investigation was presented the using of triethylammonium 

tricyanomethanide [TEATCM] as a nanostructured molten salt catalyst for the one-pot three-

component reaction between numerous aldehydes, malononitrile and aniline in the synthesis of 

2-amino-4-aryl-6-(arylamino)pyridine-3,5-dicarbonitriles at 50 
o
C under solvent-free condition. 

As abovementioned, the catalyst was recovered by easy filtration and reused for six cycles 

without significant loss its catalytic activity. 
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Introduction 

One possible choice to accelerate the metal catalyzed organic reactions especially Cu and Pd 

catalyzed reactions would be to use auxiliary ligands [1-2]. Although some of them could 

proceed smoothly on their own, several ligands have disclosed to promote rate enhancement of 

the metal catalyzed organic reactions without elevating metal concentrations.  

In this respect, the acceleratory effect of some ligands including 7,8-dihydroxy-4-

methylcoumarin, homogeneous dinuclear copper catalysts, tris(triazolyl)methane ligands, simple 

diamine ligands (such as  trans-cyclohexane-1,2-diamine, trans-N,N′-dimethylcyclohexane-1,2-

diamine, and N,N′-dimethylethylenediamine), ethyl 2-oxocyclohexanecarboxylate, and 

metformin have been investigated in copper-catalyzed C–N bond-forming reactions [3-4].  

Methods/Experimentals 

To a solution of the catalyst (5.0 mol%) in DMSO (0.3 ml), a mixture of N-unsubstituted 

compounds (1.0 mmol), aryl halides (1.2 mmol), and K2CO3 (1.5 mmol) was added. The mixture 

was stirred at 120 ˚C. The mixture was washed with EtOAc; after removal of the solvent, the 

residue was purified by column chromatography to produce N-substituted compounds. 

Results and Discussion 

In this work, we decided to study the effect of (2E,2'E)-2,2'-(pentane-2,4-diylidene)bis(1-(2,4-

dinitrophenyl)hydrazine) (L) as an highly efficient auxiliary ligand on copper(II)-catalyzed C-N 

bond formation reactions. It can be easily prepared and no purification was required. Initial 

experiments were performed to examine L via N-substituted formation reaction of N-

unsubstituted compounds (1.0 mmol) and aryl halides (1.2 mmol). After the optimization of the 

reaction conditions, all reactions were performed in the presence of DMSO (0.3 ml), K2CO3 (1.5 

mmol) as base, L (5.0 mol%) as ligand, and Cu(OAc)2 (5.0 mol%) as the source of copper. We 

were pleased to find that a wide range of N-heterocyclic compounds (such as 1H-

benzo[d]imidazole, 1H-imidazole, 3,5-dimethyl-1H-pyrazole, 1H-pyrrole, 1H-indole, 2-methyl-

1H-indole, 4-phenylmorpholine, 1,4-diphenylpiperazine and etc) can efficiently produce the 

corresponding products (Scheme 1). Different organic halides were also checked under the 

reaction conditions. In all cases, C-N cross coupling reactions were completed in a reasonable 

time and N-substituted compounds were isolated in good to excellent yields (Scheme 1). All 
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known products reported previously in the literature were characterized by comparison of IR and 

NMR spectra with those of authentic samples. 

 

Scheme 1. Buchwald-Hartwig reaction of various structurally diverse N-unsubstituted compounds (1.0 

mmol) and aryl halides (1.2 mmol) in the presence of K2CO3 (1.5 mmol) and copper (II)-L as a catalytic 

system (5.0 mol % and 5.0 mol % respectively) in DMSO (0.3 ml).  

 

Conclusion 

An extremely efficient and inexpensive ligand was prepared. Diverse N-substituted compounds 

were synthesized using (2E,2'E)-2,2'-(pentane-2,4-diylidene)bis(1-(2,4-dinitrophenyl)hydrazine) 

as a versatile auxiliary ligand in Cu(II) catalyzed C-N bond formation reactions. This method not 

only offers substantial improvements in the reaction yields and rates, but also avoids or reduces 

the use of toxic solvents and expensive catalysts which are, in terms of costs and environmental 

reasons.  
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Introduction: Among nitrogen-fused azoles, imidazo[1,2-a]pyridines have a main role in the 

paper because of their wide range of usages in several disciplines like medicinal chemistry, 

organometallics and material science [1-3]. Herein we wish to investigation the synthesis of 3-

iminoaryl-imidazo[1,2-a]pyridines via reaction between numerous aldehydes, trimethylsilyl 

cyanide and 2-aminopyridine using triphenylammonium tricyanomethanide [Ph3NH][C(CN)3] as 

a recyclable NMS catalyst under solvent-free condition at 50 
o
C (Scheme 1). 

 

Scheme 1. The synthesis of 3-iminoaryl-imidazo[1,2-a]pyridines catalyzed by [Ph3NH][C(CN)3] as a NMS.  

Experimental: [Ph3NH][C(CN)3] as a NMS catalyst (1 mol%) was added to a mixture of 

aldehydes (2 mmol), TMSCN (2 mmol) and 2-aminopyridine (1 mmol) under solvent-free 

condition at 50 
o
C for the suitable time. After completion of the reaction monitored by TLC, the 

resulting mixture was washed with water (10 mL) and filtered off for isolating catalyst from the 

other materials. The solvent was removed and the crude product was purified by recrystallization 

from ethanol/water (10:1) to yield pure products.  

Results and discussion: After optimization of reaction conditions, we tested the generality of 

this process for other substrates using aldehydes, TMSCN and 2-aminopyridine. To study the 

generality of the process, several aldehydes substituted with electron-donating and electron-

withdrawing substituents were reacted so that the good to excellent results were achieved (Table 

1).  
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Table 1. Synthesis of 3-iminoaryl-imidazo[1,2-a]pyridines using 1 mol% of [Ph3NH][C(CN)3] as a NMS catalyst 

under solvent-free conditions at 50 
o
C.

a 

Entry Aldehyde Time (min) Yield (%)
b
 M.p (

o
C) (color) 

1 4-Methylbenzaldehyde 20 91 158-160 (Yellow solid) 

2 4-Chlorobenzaldehyde 15 93 168-170 (Yellow solid) 

3 4-Methoxybenzaldehyde 20 91 178-180 (Yellow solid) 

4 3-Nitrobenzaldehyde 15 93 297-299 (Orange solid) 

5 4-Nitrobenzaldehyde 10 95 163-165 (Brown solid) 

6 3,4-Dimethoxybenzaldehyde 25 89 101-103 (Brown solid) 

Reaction condition: 
a
Aldehyde (2 mmol), TMSCN (1 mmol), 2-amniopyridine (1 mmol), [Ph3NH][C(CN)3] (1 

mol%); 
b
Isolated yield.  

Conclusion: Triphenylammonium tricyanomethanide [Ph3NH][C(CN)3] was found to be a 

recyclable NMS catalyst for the one-pot three-component condensation reaction between 

aldehydes, TMSCN and 2-aminopyridine, giving 3-iminoaryl-imidazo[1,2-a]pyridines under 

solvent-free condition at 50 
o
C in good to excellent yields. Also, the catalysts could be simply 

recovered by easy filtration and reused for numerous cycles without important loss its catalytic 

activity.  
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Introduction 

Cyclometalated complexes have recently found widespread interest as species with promising 

properties in various fields. The original method for preparing metallocycles is the 

spontaneous deprotonation of a C-H group in a suitable position. Such compounds, with C^N 

aromatic cycles, show interesting photochemical and photophysical properties [1] and have 

applications in many research field such as photo-catalysts [2], chemical sensors [3] and the 

light-emitting diodes [4]. 

 

Experimental  

The new bis(cyclometalated) platinum(II) complexes of the type [Pt(ppy)(ppy’)], in which 

ppy = ppy’ = 2-(p-tolyl)pyridine, 1; ppy = 2-(3-bromophenyl)pyridine, ppy’ = 2-(p-

tolyl)pyridine, 2; ppy = ppy’ = 2-(2,4-difluorophenyl)pyridine, 3, have been prepared. 

Reaction of 1 with one equiv. TlPF6 gave the heterobinuclear complex {Pt[(p-

tolyl)pyridine]2Tl}, 4. 

 

Results and Discussion 

The bis(cyclometalated) platinum(II) complexes 1-4, characterised by multinuclear NMR 

spectroscopy. The solid state structure of 1, 2 and 4 determined using X-ray Crystallography. 

A view of the molecular structure of 1, 2 and 4 shown in figure 1. The molecular structure of 

4 has a chain polymer shape produced by Pt
II
-Tl

I
 dative bonds. 

 

 

 

 1 2 



 

 

Figure 1: Molecular structure of complexes 1, 2 and 4 

 

 

 

Conclusion 

In summary, a series of bis(cyclometalated) platinum(II) complexes were prepared, that show 

good emissive properties in solid state due to metal-metal and π-π, interaction. Emission 

properties of these complexes investigated at room and low temperature.  
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 Introduction: 

Chloride ions accelerate the localized corrosion of pipeline and process equipment material of 

"Neutral Gas Condensate" (NGC). For chloride removal from different aqueous media, several 

alternative methods have been proposed such as using Bismuth-based adsorbents [1], 

magnesium–aluminum oxide [1], ultra-high lime ZnAl-NO3 layered double hydroxides (as 

anion-exchange) [2, 3], etc. But based on immiscibility of water and NGC, probability the 

efficiency of chloride removal in NGC media would not be very good or maybe be ineffective, 

while these methods often need long time. Also some of these methods need to be acidified the 

NGC media that increase corrosion which is in disagreement with aim of this work. In this study, 

a novel nanoemulsion system was introduced to chloride removal from the NGC. Extraction 

efficiency is estimated to be quantitative. 

 

 Experimental: 

To synthesize nanoemulsion, sweet crude oil was used as nonpolar phase, H2O as polar phase 

and also suitable disperser was used and Cu
2+

 was selected as the extractant cationic species. To 

perform liquid-liquid extraction, 5.0 mL extractant medium (nanoemulsion) was mixed with 5.0 

mL NGC during vigorous shaking for at least 2.0 min inside a plastic or glass falcon (Volume: 

13.0 mL). Then the falcon was placed inside a centrifuge for 5.0 min at 5000 rpm. Then 4.0 mL 

NGC was mixed with 4.0 mL aqueous Ag
+
 solution (excess concentration) with vigorous 

shaking for about 1 min inside another falcon. Therefore, formation of AgCl particles with white 

color revealed the qualitative extraction efficiency. Also the NGC was analyzed by ion-exchange 

chromatography to know quantitative efficiency of chloride removal. 

 

 Results and Discussion: 

The extraction process was achieved based on the liquid/liquid extraction technique using 

nanoemulsion as extracting phase and NGC as feeding phase at standard temperature and 

pressure (STP) condition. It was focused on the neutral conditions in extraction step, and to 

prevent NGC contamination, no buffer addition was used.  Effect of the presence of different 

cations in the synthesized nanoemulsion media were studied individually; only Cu
2+ 

and Ag
+ 

had 

good effect but Cu
2+ 

was selected because 1) Cu
2+

 salts are more cheaper than Ag
+
 salts, 2) Cu

2+
 

salts are more accessible than Ag
+
 salts, 3) Cu

2+
 have less effect on Fe corrosion based on 

reduced standard potentials  [4], 4) some AgCl particles remain in NGC after using Ag
+
 solution, 
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consequently reduce its quality, 5) aqueous phase after extraction with Cu
2+

 can be converted to 

useful product (Cu2(OH)3Cl ) and 6) important reasons was that, chloride removal with 

introduced nanoemulsion/Cu
2+

 was more than 99.5%, compared to about 45% during using Ag
+
 

solution. By increasing oil concentration in nanoemulsion synthesizing, needed Cu
2+

 

concentration was decreased. Formation a lot of AgCl particles with white color by mixing NGC 

(before extraction) and aqueous Ag
+
 solution showed chloride presence in NGC (Fig. 1(A)); and  

absence of AgCl particles after mixing NGC (after performing extraction) and aqueous Ag
+
 

solution  revealed efficient chloride removal from the NGC (Fig. 1(B)). These qualitative results 

were in good agreement with ion-exchange chromatographic results. 

     

A.                            B. 

Fig. 1 A) AgCl formation B) absence of AgCl particles 

 

 Conclusion: 

A new nanoemulsion was introduced to remove chloride ions from the NGC by liquid-liquid 

extraction process, and Cu
2+ 

was used as extractant cation. Removal efficiency was quantitative 

(about 100%). Removed chloride ions in nanoemulsion (after performing liquid-liquid extraction 

process) will be converted to useful product i.e. Cu2(OH)3Cl Nanoparticles. 
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Introduction 

Glutamic acid or glutamate (GLA) is one of the 20 most common natural amino acids. It 

possesses a carboxylic acid component to its side chain. Glutamic acid is critical for proper cell 

function, but is not considered an essential nutrient in humans because the body can manufacture 

it from simpler compounds.. Instead, it is converted into L-glutamine, which the brain uses for 

fuel and protein synthesis. So. The determination of Glutamic acid is important. A simple and 

selective colorimetric method for the naked-eye detection and determination of Glutamic Acid 

(GLA) using Chrome Azurol S (CAS) complexed with Cu
2+

ions as an indicator displacement 

assay (IDA) is described [1]. 

Adding GLA to a solution of the CAS–Cu
2+

 complex resulted in a ligand exchange reaction 

between CAS and GLA ,accompanied by a  color change of the solution from blue to yellow at 

pH=7.00 [2]. 

The association constant for the binding of CAS to Cu
2+

was determined by a colorimetric 

titration of logk = 4.02  and that for the binding of GLA to Cu
2+

was found to be logk =7.87 [3-4].
  

Experimentals 

All chemicals were of analytical grade and used without further purification. All solutions were 

prepared using doubly distilled water. All natural amino acids were purchased from Merck 

Company. The stock solutions of amino acids with a concentration of 1.0 mM were prepared 

with distilled water daily. Diluted solutions were prepared from stock solutions.To prepare 

borate buffer, the appropriate amount of boric acid(Merck) was dissolved in distilled water and 

the pH was adjusted with7.0 M solution of NaOH. 
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Results and Discussion 

Design of an indicator displacement assay for detection and determination of Gly. 

 Considering the high tendency of amino acids to bind with Cu
2+

, the Cu
2+

ions is a suitable 

candidate for molecular recognition and binding of functional groups containing amino acids. So, 

we designed a simple and selective chemosensor based on indicator-displacement assay. For an 

IDA to be applicable, a suitable indicator rmust be able to reversibly bind to the host and signal 

the binding through a change in a spectroscopic signal[5] .  

Conclusion  

The chemosensor was used for the determination of GLA in some real samples and obtained the 

results indicates that this method could be applied for the determination of GLA in real samples. 
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Introduction 

Five-membered nitrogen heterocycles are important blocks, on account of a wide range of 

applications in biological systems. This type of molecules with high chemical stability to 

oxidation, reduction and hydrolysis have constituted one of the fascinating areas of research for 

producing drugs and fluorescence chemosensors. Among them, triazoles are pivotal building 

scaffolds; they show a broad spectrum of biological activities [1-3].  

By immobilizing active ligated metals onto the suitable supports, the catalyst can be recovered 

and reused. According to the nature of complexes, some of them affect the rate of the reaction to 

produce the product in high yield.  

Methods/Experimentals 

To a solution of the catalyst (1.0 mol%) in water (1.0 ml), a mixture of organic halide or organic 

epoxide (1.0 mmol), terminal alkyne (1.0 mmol), and NaN3 (1.2 mmol) was added. The mixture 

was stirred for the time given in Scheme 1. The mixture was washed with EtOAc; after removal 

of the solvent, the residue was purified by column chromatography.  

The amino functionalized silica was added to 2-hydroxy-1,2-diphenylethan-1-one in thanol, then 

the Cu(OAc)2 was added at reflux condition to create [Cu(II)-ID@silica]. 

Results and Discussion 

Initial experiments were performed to examine heterogeneous [Cu(II)-ID@silica] via triazole 

formation reaction of different benzyl halides or epoxides, alkynes, and sodium azide.  

According to the green chemistry, the choice of green solvent such as water is crucial, so it was 

chosen. It was found that 25 ˚C for 40-90 min was the best conditions for coupling/cyclization of 

benzyl bromides, sodium azide, and acetylenes in a 1:1.2:1 molar ratio to substituted triazol 

using 1 mol% catalyst (Scheme 1).  

Recycling of the heterogeneous [Cu(II)-ID@silica] was also checked through the reaction of 

phenyl acetylene, benzyl bromide, and sodium azide for twelves runs. The yields of desired 

functionalized triazole in further runs were almost the same as the first run. In every case, the 

heterogeneous [Cu(II)-ID@silica] were reused by simple centrifugation from the reaction 

mixture by washing with ethyl acetate. This organic phase was also washed with water, and 

purified by silica gel column chromatography employing n-hexane/ethyl acetate as eluent. 
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Scheme 1. Regioelective synthesis of 1,2,3-triazoles by way of a three-component reaction using 1 mol% 

heterogeneous [Cu(II)-ID@silica] at room temperature. (Isolated yield of product using heterogeneous 

catalyst; the numbers in parentheses is isolated yield of product using homogenous catalyst.) 

 

Conclusion 

In summary, we have successfully developed a novel, efficient, inexpensive, reusable silica 

supported Cu(II)-complex as catalyst for synthesis of divers azole products in water conditions in 

good to excellent yields. Moreover, this operationally simple protocol does not require the using 

toxic organic solvents and reagents. It is noted that this protocol provides novel, efficient, one-

pot catalytic processes that enables the three-component synthetic route to triazols and β-hyroxy-

triazoles, while displaying good tolerance with diverse functional groups. 
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 Introduction: 

In this paper, nanocomposite graphene-poly(3,4-ethylenedioxythiophene) polystyrene 

sulfonate (RGO/PEDOT:PSS) or (RGO/P),was prepared and used to modification of glassy 

carbon electrode (RGO/P/GCE) for determination of anticancer drug (5-Fluorouracil).  

Purine and pyrimidine bases, nucleosides and nucleotides are essential constituents of nucleic 

acids and enzyme cofactors required for the proper functioning of cells, tissues and organs. A 

variety of uracil derivatives have been reported as anti-tumour or anti-viral agents or both. 

Among them, 5-Fluorouracil (5-Fluoro-1H-pyrimidine-2,4-dione) (5-FU) (scheme 1) is 

particularly very important. As an anti-neoplastic agent, it has been used for the treatment of 

solid tumours of the breast and rectum [1]. 

 

Schem 1. Structure of 5-Fluorouracil 

 

 

 Methods / Experimentals: 

The voltammetric oxidation of 5-Fluorouracil was investigated at RGO/P/GCE electrode 

using cyclic voltammetry (CV), differential pulse voltammetry (DPV), chronoamperometry 

(CA) and electrochemical impedance spectroscopy (EIS). The morphology of nanomaterial 

was characterized using scanning electron microscopy (SEM). 

 

 Results and Discussion: 

Fig. 1 shows the CVs behaviors of the bare GCE and RGO/P/GCE in the absence and 

presence of 1.0 mM 5-FU at potential scan rate of 100 mVs−1. Both of GCE and GCE/P did 

not show any peak in the working potential range in Fig. 1, however, RGO/P/GCE showed a 

significant current peak at about 1.1 V in the presence  of 1.0 mM FU. 

Therefore, there was a significant increase in the anodic peak current in the presence of 1.0 

mM FU (Fig. 1), which can be related to the strong effect of conjugated polymer that can 

intensify currents, the excellent electro conductibility of PEDOT:PSS promoting fast electron 

transfer between the electrolyte and the substrate electrode [2]. 
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The DPV technique was employed for preparation of calibration graph. Linear dynamic range 

was 0.5 × 10
-6

 to 1.6 × 10
-3

 M, with detection limit of 75 nM. The proposed method was 

successfully applied to 5-Flurouracil determination in blood serum samples. The modified 

electrode showed good stability and repeatability. 

 

 Conclusion: 

The voltammetric oxidation of 5-FU at graphene-PEDOT:PSS electrode in phosphate buffer 

solution under optimum condition, pH=9.0 has been investigated. The peak current was linear 

to 5-FU concentrations over a certain range, under the selected conditions. This helps in 

voltammetric determination of selected analyte as low as 75 nM and can be used successfully 

to assay the drug in pharmaceutical dosage form as well as in spiked blood serum samples. 
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FIG. 1. Successive cyclic voltammograms of bare GCE and GCE-P in the 

absence and presence of 1.0 mM 5-FU at a potential scan rate of 100 

mVs−1; phosphate buffer with pH 9.0. 0
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FIG. 1. Successive cyclic voltammograms of bare GCE and RGO/P/GCE in 
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Introduction: Purification of water and removal of its pollutants have been among the biggest 

challenges for the humans from past till now. Two of these hazardous pollutants are nitrate and 

nitrite anions [1]. Different methods have been applied for removal of these poisonous anions 

from water like reverse osmosis [2], ion exchange [3] and electrodialysis [4]. Nowadays, 

application of nanozero-valent iron particles (NZVI) has attracted a great attention. In this 

research NZVI was immobilized on activated carbon fibers (ACF) and characteristics of the 

prepared nanocomposite were determined using XRD, SEM analysis. NZVI/ACF was applied 

for removal of nitrate and nitrite anions from water. 

 

Methods / Experiments: In this study the ACF was prepared through a physicochemical method 

using natural Kenaf fibers as a precursor [5]. As oxidizing chemical and oxidizing gas, K2HPO4 

and CO2 were applied respectively. Then, NZVI particles were stabilized on the ACF using a 

reduction method, applying NaBH4 as the reductant solution. The obtained NZVI/ACF was 

applied for water treatment. The influence of 4 factors was investigated on the removal process. 

The kinetics of the denitrification process was also investigated in this research. 

 

Results and Discussion: The prepared nanocomposite was used to nitrate and nitrite removal 

from water. For increasing the removal efficiency of the nanocomposite, first the desired ratio of 

Fe
2+

/ACF was determined and in the rest of the experiments this ratio was applied. The 

experimental results showed that the nanocomposite prepared with the Fe
2+

/ACF ratio of 
 

 
 had 

the highest removal efficiency. Moreover, the effect of the initial concentration of the solution, 

its pH and the nanocomposite amount on the removal efficiency was investigated. The results 

showed that the removal percentage reached its highest level at the lower concentrations of 

nitrate, acidic pHs and higher amounts of nanocomposite. For evaluating the nanocomposite 

efficiency, its nitrate and nitrite removal percentage was compared to that of the same amounts 

of its components. The results indicated that at the same experimental conditions the removal 

efficiency of the NZVI/ACF nanocomposite (%64.54) was higher than the sum of the removal 

efficiencies of NZVI (%30.42) and ACF (%21.74). According to the experimental results, the 



nitrate and nitrite removal process using NZVI/ACF nanocomposite followed a pseudo-second 

order reaction. The obtained kobs showed good compatibility with the theoretical kobs. 

 

Conclusion: The results proved the high efficiency of the prepared composite in nitrate and 

nitrite removal. The removal percentages were over 85%. By applying this composite nitrate 

concentration decreased under the WHO’s regulatory limits. 
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Introduction 

Quinolines and their derivatives are important scaffolds because of their wide spectrum of 

biological activities and they have played an important role in medicinal chemistry due to their 

pharmacological properties [1-2]. 

H. sharghi and coworkers reported that a mixture of CH3SO3H/graphite (GMA) is an effective 

and inexpensive reagent for regioselective acylation of aromatic ethers with carboxylic acids [3], 

acylation of phenol and naphthol derivatives [4] and sulfonylation of phenols and tina-fries 

rearrangement of aryl sulfonates [5] in good yields and with high selectivity.  

Methods/Experimentals 

A mixture of aldehyde (1.0 mmol), amine (1.0 mmol) and phenylacetylene (1.2 mmol) was 

added to CH3SO3H (0.2 ml) and graphite (0.2 g) in 5 mL CH3NO2 under reflux. After 

completion, the mixture was filtered and washed with ethyl acetate, and then the mixture was 

poured into H2O. The filtrate was extracted with ethyl acetate. The organic layer was washed 

with NaHCO3. The solvent was removed, which was purified by silica gel column 

chromatography employing n-hexane/ethyl acetate (10:1) as eluent. 

Results and Discussion 

In this work, under the optimized conditions, the reaction of aromatic aldehydes, amines and 

phenylacetylene was carried out in the presence of GMA via one-pot multi-component reaction 

in CH3NO2 under reflux (Scheme 1). Various aromatic aldehydes with substituents such as Me, 

OMe, Cl and isopropyl were treated with amines and phenylacetylene under identical reaction 

conditions. Additionally, heteroaryl aldehydes like pyridine-2-carboxaldehyde were well 

tolerated under the optimal reaction conditions. The present method was also examined for 

various anilines such as p-chloroaniline, p-toluidine and p-anisidine with varying aromatic 

aldehydes and phenylacetylene, where the desired quinoline derivatives were obtained in 

excellent yields. The products were characterized by its melting point, IR, 
1
H NMR, 

13
C NMR, 

mass spectroscopic. 
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Scheme 1. One-pot synthesis of quinoline derivatives using GMA 

 

Conclusion 

In conclusion, we have demonstrated that an inexpensive and readily available reagent, 

graphite/methanesulfonic acid (GMA), is very effective for the preparation of quinoline 

derivatives. Cheapness, readily available starting materials, easy and quick isolation of products, 

high yields and operational simplicity can make this procedure a useful and attractive method for 

the synthesis of quinoline derivatives from aromatic amine, aldehyde and non-activated terminal 

alkynes. 
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********************** 

Introduction: Laccase (benzenediol:oxygenoxidoreductase, EC 1.10.3.2), a multi-copper-

containing oxidoreductase enzyme, is one of the enzymes that is being studied as a 

biocatalyst in organic synthesis due to its ability to catalyze the oxidation of various 

substrates, specifically, phenols, o- and p-diphenols and lignin derivatives. This oxidation is 

accompanied by the reduction of dioxygen to water [1].  

Sulfoxides and sulfones are valuable intermediates for the synthesis of fine chemicals and 

biologically active compounds [2].  

Sulfonamides are widely used to treat many kinds of infection causedby bacteria and 

certain other microorganism [3]. 

Methods/Experimental: Initially, in order to optimization of the reactions conditions, the 

effect of solvent, temperature, and amount of catalyst on the model reactions were 

investigated. Next, with optimal conditions in hand, the generality and the applicability of 

these methods were further examined. Finally, the products were characterized by IR, and 

NMR spectra.  

Results and Discussion: In continuation of our studies on the application of laccase as a 

biocatalyst in the aerobic oxidation of alcohols [4], herein, we have synthesized arylsulfonyl 

benzenediols and sulfonamide derivatives via aerobic oxidation of benzenediols and urazoles, 

respectively catalyzed by laccase in the presence of sodium arylsulfinates as nucleophile in 

phosphate buffer solution in good to high yields at room temperature. Also, the aerobic 

oxidation of sulfides to sulfoxides was investigated in the presence of catalytic amount of 

laccase and TEMPO as a mediator in Na-phosphate buffer (0.1M, pH 6)/MeCN (25:1) at 

room temperature (Scheme 1). 
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Conclusion: In this research, the synthesis of valuable compounds using O2 as an oxidant in 

the presence of laccase as green biocatalyst in the phosphate buffer solution as an 

environmentally friendly solvent at room temperature is described. The methods conform to 

several of the guiding principles of green chemistry.  
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Introduction: Studies on the interaction between a drug and protein are very important in 

biological, biomedical and pharmaceutical sciences [1]. Among investigated proteins, Bovine 

serum albumin (BSA) is the most abundant carrier protein on blood stream with high affinity for 

a wide variety of ligands such as metabolites and drugs [2,3]. The important physiological 

functions of this protein are the storage and transport of wide range of endogenous and 

exogenous compounds such as fatty acids, hormones, bilirubin, drugs, etc, as well as, the 

maintenance of  osmotic pressure and pH  of the blood plasma [3]. The crystallographic analysis 

of  BSA revealed that this protein contains a single chain of 585 residues with a molecular mass 

of 664438kDa. Although DNA is known as the final molecular target of platinum based drugs, 

their anticancer activity is also resulting of many other events, including their interaction with 

plasma proteins [4]. The interaction between Pt compounds and serum albumin is important on 

the basis of both drug delivery and possible development of acquired resistance/side effect. 

Therefore, the mechanism underlying Pt complex-albumin interaction seems essential for 

extending the knowledge of their therapeutic efficacy at the molecular level[4]. Notice that the 

the type of ligand around the metal center can affect various properties of platinum based 

complexes, including their solubility, reactivity, electronic and steric properties, as well as, 

geometry of the metal center. In this work the four-coordinated Pt (II) complex with two labile 

ligands was used to study its interaction with BSA. We believe that the presents of two labile 

ligands at cis position on Pt(II) center can increase affinity of cycloplatinaited complexes to 

Bovine serum albumin. 

 

Methods / Experimentals: In the present work, the known reaction of the organoplatinum(II) 

dimmeric complex [Pt2Me4(SMe2)2], 1, with 2 equivalent benzo[h]quinoline, bhq, in acetone at 

room temperature to give the cycloplatinated(II) complex [PtMe(bhq)(SMe2)], 2, was performed 

(Scheme A) [5].  Reaction of the complex 2 with 1 equivalent trifluoroacetic acid (CF3CO2H) in 

dichloromethane gave the complex [Pt(bhq)(CF3CO2)(SMe2)], 3, by displacement of methyl 

ligand with CF3CO2, (Scheme B)[5].  
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The interaction of [Pt(bhq)(CF3CO2)(SMe2)], 3,  with Bovine serum albumin (BSA) was studied 

by different spectroscopic techniques, including UV-vis and fluorescence spectroscopy.  

 

Results and Discussion: The reaction of organoplatinum (II) precursor [Pt(Me)(bhq)(SMe2)], 

with 1 equivalent of CF3CO2H, trifluoroacetic acid, in dichloromethane gave 

[Pt(bhq)(CF3CO2)(SMe2)], by displacement of Methyl group. A pure sample of 3 was obtained 

for biological studies. The 
1
H-NMR spectrum of [Pt(bhq)(CF3CO2)(SMe2)],  in CDCl3 is shown 

in Figure 1. The protons of SMe2  ligand were observed at δ= 24.4 ppm as a singlet signal with 
3
J (PtH)= 5446 Hz. A doublet at δ= 84.6 ppm with 

3
J (PtH)= 3645 Hz and 

3
J(HH)= 543 Hz was 

assigned to the H8
 
proton of bhq. 

    Figure 1. 1H-NMR spectrum of the complex [Pt(bhq)(CF3CO2)(SMe2)], 3, in CDCl3.  

 

 

Conclusion: The BSA protein's ability for binding to the complex 3, using UV–vis and 

fluorescence spectroscopy, was investigated in an attempt to assess denaturing properties of this 

complex against serum albumin. We found that this complex having two adjacent leaving groups 

at Pt center has a high affinity to bind to BSA. Further investigations are underway. 
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Introduction: Recently, the use of carbon quantum dots (CQDs) has been reported for electrode 

surface modification [1, 2]. The CQDs have significantly attracted the attention of the research 

communities due to their fascinating properties including their size and inexpensive nature. 

Transition metal hexacyanoferrates, an important kind of multicore inorganic polymers, have 

also attracted considerable attention due to their open zeolite-like structure and attractive 

magnetic, optical, and electroactive characteristics. They are widely used in many fields, such as 

sensing, electroanalysis and electrochromic devices [3]. In this study, a novel electrochemical 

sensing system based on electrodeposition of silver hexacyanoferrate nanoparticles on a CQD-

modified glassy carbon electrode (CQDs/GCE) has been developed for the sensitive 

determination of uric acid. 

 Experimentals: Generally, the electrolyte solutions were deoxygenated with pure nitrogen gas 

(99.999%) bubbling before each experiment and all tests were performed under nitrogen 

atmosphere at room temperature. The chemicals were of analytical reagent grade and the 

solutions were freshly prepared with doubly distilled water. The electrochemical measurements 

were carried out using a computer-controlled autolab electrochemical system equipped with a 

three-electrode configuration: an Ag/AgCl/KCl (3 M) reference electrode, a platinum disk as a 

counter electrode. All electrodes were inserted into a 20-mL glass cell. 

Results and Discussion: The electrochemical impedance spectroscopy (EIS) was performed to 

observe the impedance changes of electrode surface during the modification process. As shown 

in Fig. 1, on the bare GCE (curve A), there was a very small semicircle domain, implying very 

low electron transfer resistance to the redox-probe dissolved in the electrolyte solution. There 

was a big semicircle appeared in the high frequency range at the CQDs/GCE (curve B), 

indicating that CQDs formed a barrier repelling the electron transfer between the bare electrode 

and the electrolyte. The semicircle was disappeared after electrodepositing nano-silver 

hexacyanoferrate (AgHCF) on the CQDs/GCE surface (curve C). This suggested a synergistic 

effect after functionalization of carbon quantum dots with nano-silver hexacyanoferrate which 

decreased the resistance of electron transfer. During the evaluation of electrocatalytic properties 

of the modified electrode, it was found that the prepared electrode oxidized UA in well-defined 

peaks with enhanced oxidation current responses. The electrocatalytic peak currents of UA at the 

surface of AgHCF/CQDs/GCE were linearly dependent on their concentration. These peak 

currents were linear up to 3.4×10
−6

 – 7.6×10
−4

 mol L
−1

. Examination of Fig. 2 showed that the 

peak current of UA increased with an increase in UA concentration. 
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Fig. 1 The EIS of (A) bare GCE, (B) CQDs/GCE and (C) nano-AgHCF/CQDs/GCE recorded in 

0.1 M KCl solution containing 2.5 mM Fe(CN)6
3-

 and 2.5 mM Fe(CN)6
4-

 . 

 

   

Fig. 2 The LSVs for different concentrations of UA at the AgHCF/CQDs/GCE modified 

electrode 

Conclusion: A sensor for uric acid has been fabricated based on the functionalization of carbon 

quantum dots with nano-silver hexacyanoferrate. The AgHCF/CQDs nanocomposites were 

prepared by electrodeposition. Finally, the AgHCF/CQD/GCE was used as an electrochemical 

biosensor for the sensitive determination of uric acid. The electrode has many advantages such as 

excellent stability, rapid response, ease of construction and use, good sensitivity and selectivity 

for the determination of uric acid. 
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Introduction 

Luminescent platinum(II) complexes are attracting much attention because of their extensive 

photochemical and photophysical properties [1−3]. Among all the numerous applications in the 

area of materials science, the platinum(II) complexes are especially appealing because of their 

potential use in the development of new tunable optoelectronic molecular devices and dye-

sensitized solar cells, as well as in sensor manufacturing and as imaging reagents for 

biomolecules.[4] 

 

Experimental  

The new bis(cyclometalated) platinum(II) complex [Pt(ppy)(ppy’)], 1,  in which ppy = 2-(2,4-

difluorophenyl) pyridine and ppy’ = 2-(p-tolyl) pyridine, has been prepared. Reaction of 1 with 

one equiv. of [Au (PPh3)]
+
 gave the heterobinuclear complex {Pt[(p-tolyl) pyridine][2-(2,4-

difluorophenyl)pyridine](AuPPh3)}, 2. 

 

Results and Discussion 

The bis(cyclometalated) platinum(II) complexes 1 and its gold derivative, 2, characterised by 

multinuclear NMR spectroscopy. The solid state structure of 1 further determined using X-ray 

crystallography. The metal-metal interaction between gold and platinum centres result in red 

emissive complex 2 that its photophysical properties is under investigation. 

   

   

                                  
 

 

Figure 1. Bis(cyclometalated)  platinum(II) complex 

 



 

 
 

Figure 2. Platinum(II)-gold(I) complex 

 

 

Conclusion 

In summary, the platinum(II) complex, 1 and the platinum(II)-gold(I) complex 2 were prepared, 

that show good emissive properties in solid state due to metal-metal and π-π, interactions. 

Complex 1 and 2 are supposed to have remarkable luminescence properties which are under 

investigations. 
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Introduction: The study of few-atom metal clusters have become an attractive field as they 

are the bridge to study the evolution of materials properties from isolated atoms to 

nanoparticles [1,2]. A recent report [3] showed that when the size of gold or silver particles, 

possibly being extended to other metals, the reducing activity can be greatly strengthened. 

And especially, they found that silver ions can be reduced by Au25, and the gold atoms in 

Au25 were replaced by silver. This reductive phenomenon study encourage us to investigate 

the mechanism of the enhancing response of BSA- gold-nanoclusters (AuNCs@BSA) toward 

of silver (I) ions (Ag
+
). The fluorescence emission of AuNCs@BSA was obviously quenched 

with blue-shifted and then, enhanced in the presence of Ag
+
, while no such changes were 

observed upon the addition of other metal ions. Then, we aimed to employ well-established 

MCR–ALS technique [4] coupled with simple flouresence spectroscopy to explore 

fluorescence-enhanced sensing mechanism of AuNCs@BSA to Ag
+
 in aqueous solutions.  

Methods / Experimentals: The AuNCs@BSA were synthesized according to the reported 

method [5]. Two solutions of AuNCs@BSA with different concentration were prepared in 

phosphate buffer solution of pH 7.4. Then each solution was titrated manually by successive 

additions of Ag
+ 

solution, followed by fluorescence intensity measurement of solution 5 min 

after each addition. The total fluorescence profiles obtained in two different solution were 

arranged in column-wise manner to form an augmented data matrix D. MCR–ALS was 

employed in order to resolve concentration and pure spectral profiles of involved species. 

Results and Discussion:  Fig. 1 shows the TEM images of the AuNCs@BSA. Upon 

excitation at 370 nm, AuNCs@BSA exhibited an emission band at 619 nm, after addition of 

Ag
+
 the emission band shifted to 604nm with a decrease in intensity and then the emission 

band shifted to 594nm with an enhancement in intensity (Fig. 2). For chemometrics study, the 

augmented matrix D was subjected to factor analysis (FA) in order to determine number of 

independent species involving in this process and we considered 3 principal components for 

further MCR–ALS analysis. Evolving factor analysis (EFA) was then employed to obtain an 
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initial estimate of concentration profile. For MCR–ALS, non-negativity constraint was 

applied to both concentration and spectral profiles. Also, unimodality and closure constraints 

were applied on concentration profiles. In addition, an increase of NaCl solution to the 

solution containing Ag
+
+ AuNCs@BSA did not show any precipitation while the addition of 

NaCl to Ag
+
 solution causes the turbidity of the solution. The evidences prove that the 

AuNCs act as reductant to reduce Ag
+
 to Ag

0
 and finally incorporate to form hybrid 

Au@AgNCs. 

 

 

 

 

 

 

 

 

 

 

 

Conclusion: In summary, we investigated the interaction mechanism of BSA-protected small 

gold-nanoclusters with silver (I) ions. It is revealed by using fluorescence spectra and 

chemometrics. The MCR-ALS Analysis of the fluorescence data matrix revealed the presence 

of 3 chemical species. Also, the results showed that the AuNCs act as reductant to reduce Ag
+
 

to Ag
0
 and finally incorporate to form hybrid Au@AgNCs. Hence, the 3 chemical species 

revealed by MCR-ALS could be attributed to AuNCs@BSA, Au@AgNCs and an 

intermediate. 
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TEM images of BSA-AuNCs. Scale bar 

is 25 nm. 
Fluorescence spectra of the BSA-AuNCs in the presence of 

increasing concentrations of Ag
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. The arrows indicate the signal 
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Introduction 

Of the diverse compounds that display antibacterial activities, β-lactams are still 

considered valuable antibiotics. Monocyclic β-lactams are known to exhibit unique 

physical and chemical properties due to their structural features. The first synthetic β-

lactam was prepared by Hermann Staudinger in1907 by reaction of the Schiff base of 

aniline and  benzaldehyde with diphenylketene in a [2+2] cycloaddition [1,2]. 

One of the most important methods for the synthesis of β-lactam is the use of ketenes. 

Ketenes are highly reactive species in many organic reactions and are usually used in 

organic synthesis to prepare four- and six-membered rings [3,4]. 

Vanillin is a phenolic aldehyde, which is an organic compound with the molecular 

formula C8H8O3. Its functional groups include aldehyde, hydroxyl, and ether. It is the 

primary component of the extract of the vanilla bean. Synthetic vanillin is now used 

more often than natural vanilla extract as a flavoring agent in foods, beverages, and 

pharmaceuticals [5]. 

 

Exprimental 

 (4-formyl-2-methoxy-phenoxy)-acetic acid was mixed with Benzolsulfonylchlorid, 

imine and dry Et3N in anhyd CHCl3 under a nitrogen atmosphere at reflux, and the 

reaction mixture was stirred overnight. The solution was washed with 8% aq HCl and 

then with H2O. The organic layer was filtered, and the solvent removed under reduced 

pressure. The product was purified by column chromatography using n-hexane–

EtOAc (10:1 v/v) as eluent. New β-lactams was obtained as sole product. 
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Scheme 1 Synthesis of the β-lactam compound from (4-formyl-2-methoxy-phenoxy)-acetic 

acid 

 

Results 

The structures of synthesized compounds were established on the basis of their 

spectral data. Spectral data of compounds were in full agreement with proposed 

structures. The spectra showed a singlet at δ = 3.89 ppm corresponding to OCH3 

group; two doublet at δ = 5.1 and 5. 2 ppm for vicinal methine protons along with a 

multiplet at δ = 6.9-7.42 ppm for phenyl ring protons, a singlet at δ = 9.89 ppm 

corresponding to H of aldehyde. Characteristic 
13

C NMR signals were shown due to 

two carbonyl groups at δ = 161 and 191 ppm signals at δ = 63.11 and 55.9 ppm for 

two methine and signals at δ = 63 ppm for methoxy group .  The IR spectra of these 

compounds showed absorption bands due to the carbonyl group at 1643-1763 cm
-1
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Introduction: 

Glutathione (GSH) is a biological compound widely distributed in living cells from microbes 

to higher organisms. It is found mainly in its reduced form being the most abundant 

nonprotein sulfhydryl compound in cells [1]. The level of glutathione in blood may reflect 

glutathione status in less accessible tissues. Thus, measurement of (GSH) in blood is essential 

and can be used as an indicator of disease risks in humans [2]. 

In this paper, was determinated GSH by multiwall carbon nanotubes (MWCNTS) - modified 

glassy carbon electrode (GCE). (2Z,4E) -3-(3,4- dihydroxy phenyl) -1,5-bis( 2,4- 

dinitrophenyl) formazon (DPBDF) used as a mediator between the analyte and electrode 

surface.  

 

 Methods / Experimentals: 

The electrocatalytic oxidation of GSH was investigated at the surface of modified electrode 

using cyclic voltammetry (CV), differential pulse voltammetry (DPV) and 

chronoamperometry. The morphology of nanomaterial was characterized using scanning 

electron microscopy (SEM). 

 Results and Discussion: 

The electrocatalytic behavior of DPBDF was investigated Its quasi-reversible behavior 

revealed. The pH range studied (pH 3-10) and exhibited a diffusion-controlled behavior. Fig. 

1 shows the CVs behaviors of the bare GCE and MWCNT-DPBDF-GCE in the absence and 

presence of 2.0 mM GSH at a potential scan rate of 30 mVs−1.The anodic peak at about 0.3 V 

was appeard. 
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Fig.1. Cyclic voltammograms (a) in the absence and (b) presence of 2.0 mM 

GSH in phosphate buffer solution (pH 7.0) at the surface of GCE at scan rate 30 

mVs
−1

. (c) as (b) and (d) as (a) at the surface of modified MCNT- GCE  
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The influence of some GSH metabolites and structurally related substances of common blood 

components on the assay were also examined, since this electrode is to be applied in 

erythrocyte samples. The results showed that l-ascorbic acid produced a slight increase in the 

sensor response. A slight interference from cysteine was also observed, due to the structural 

similarity between this compound and the GSH molecule. Although both l-ascorbic acid and 

cysteine showed slight interferences, they are normally not present at a significant levels in 

erythrocyte samples [3]. The other interfering compounds (glutamic acid, glucose, glycine, , 

…) did not show significant interferences on the sensor response. 

DPV was used for determination and quantitation of GSH in three different hemolysed 

erythrocyte samples by the standard addition method. Calibration curve was obtained by 

using DPV technique. Linear dynamic range was between 0.05 and 100.00 µM. The modified 

electrode showed good stability and repeatability. 

 

 Conclusion: 

The novel voltammetric sensor is developed for the determination of GSH. It can be used for 

real sample analysis. This mediator shows excellent catalytic effects on the oxidation of 

GSH. It has been found that with CV the oxidation of GSH occurs at a potential of about 

+0.3V. The method is rapid, reproducible, selective, and sensitive for the determination of 

GSH. 
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Introduction: 

The patch clamp technique was first used by Neher and Sakmann (1976) to resolve currents 

through single acetylcholine-activated channels in cell-attached patches of membrane of frog 

skeletal muscle. The method they used and subsequent refinements have led to techniques for 

high resolution recording of current in excised membrane patches in addition to those that remain 

cell-attached. Single channel recording yields information about unitary conductance and kinetic 

behavior of ionic channels already partly investigated by classical voltage clamping and by noise 

analysis; it is also leading to the discovery of new classes of ion channel [1]. Neuronal activity 

is dominated by synaptic inputs from excitatory or inhibitory neural circuits. With the 

development of in vivo patch-clamp recording, especially in vivo voltage-clamp recording, 

researchers can not only directly measure neuronal activity, such as spiking responses or 

membrane potential dynamics, but also quantify synaptic inputs from excitatory and 

inhibitory circuits in living animals. This approach enables researchers to directly unravel 

different synaptic components and to understand their underlying roles in particular brain 

functions [2]. 

 

Methods / Experimental:  

Margrie et al. firstly systematically introduced the in vivo blind-patch procedure in 2002. In blind 

patch mode, the recording pipette is moved forward to hunt for cells without visual guidance. 

Electrophysiological signals read from the pipette tip can provide helpful information. A change 

in seal resistance reflects the distance between the pipette tip and nearby neurons. An increase in 

pipette resistance and the occurrence of tiny spikes and pulsation-like waveforms may indicate 

that the pipette is approaching a nearby cell. The recorded spike shapes can provide helpful clues 

to identify the cell type of the recorded neuron (presumably). For example, excitatory pyramidal 

cells usually have a longer trough-to-peak interval than parvalbumin expressing (PV+) inhibitory 

interneurons. 

 

Results and Discussion:  

In most cases, in vivo patch-clamp recordings are performed in superficial regions. In vivo 

whole-cell recording from neurons 2∼5 mm below the brain surface, such as in the hippocampus 

or thalamus has also been reported. There is no clear limitation of recording depth for in vivo 

patch-clamp recording. But the pipette tip is more easily contaminated when penetrating into 



deeper nuclei. One possible solution is to use a ‘‘guiding tube’’ to create a clean path for the 

recording pipette. There are also other methods (Fig. 1), such as the removal of superficial tissue 

to expose the recording area. It remains more difficult to perform patch-clamp in deeper nuclei 

such as the basal ganglia in vivo, so experimenters have chosen different ways, such as ex-vivo 

patch-clamp.  

 

Fig. 1. Effective role of stem-cell during interaction with ionic species [1]. 

Conclusion:  

In this study, we present an optimized cell application protocol minimizing the amount of 

cells required for an automated patch clamp system, the Patchliner. We demonstrate that 

this procedure is applicable to hIPS cell-derived neurons and Hg
+2 

playing a particular 

role in screening, as well as primary pancreatic islet cells. Our protocol makes automated 

patch clamp recordings compatible with the study of expensive cells and low-yield 

primary cell preparations. We think that this optimization will substantially enhance the 

efficiency and applicability of automated patch clamp in drug development and safety 

screening. 
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Introduction: 

15-Lipoxygenases are a family of iron-containing proteins that have the capability for 

unsaturated fatty acid peroxidation in animals and plants. Human lipoxygenase can be set in two 

Subgroup 15-LO-1 and 15-LO-2. In terms of tissue distribution or enzyme properties, 15-LO-1 is 

converted linoleic acid and arachidonic acid to related metabolites. Studies show that 15-LO-1 

can be affect process of developing coronary artery disease. Therefore, strong efforts is taken 

seeking and synthesis of specific and appropriate inhibitors of enzymes that is involved in fatty 

acid oxidation of arachidonic. In this research, with design and synthesis thiocoumarin 

derivatives, we intend to find the chromophore groups in coumarin structure for example thio 

group. Also with synthesize prenyloxy thiocourin derivatives SAR study had been done.  

Methods / Experimentals: 

In the first step, by using malonic acid, aniline and suitable benzaldehyde in reflux condition, 

3carboxylic coumarin (compound 1) was produced. In the second step, from hydrolysis of 

product that preparated in the previous reaction in reflux, in present of concentration sulfuric 

acid and H2O with accompanied by the emission of CO2. The next step involved adding 

Phosphorus pentasulfide and produced intended thiocoumarin which in continue with using 

prenyl bromide compound 4 has been synthesized [1]. 

Results and Discussion:  

According to scheme 1, after hydrolysis of 3-carboxyliccoumarin and making 2-thiocoumarin, 

the intended derivatives obtained by reaction of prenyl bromids and base in DMF. The inhibitory 

activity of the synthetic compounds against soybean 15-LOX  was determined utilizing modified 

catalytic oxidative coupling of 3-methyl-2-benzothiazolinone (MBTH) with 3-(dimethylamino) 

benzoic acid (DMAB) as reported in previous studies. In this method, the basis for the 

determination of lipoxygenase activity is the measurement of peroxide concentration. Among the 

synthetic O-prenylated compounds,5 –farnesyloxy had the best result on the soybean 15-LOX. 

Bonding affinity of the designed molecular structures toward soybean 15-LOX was studied. 

Docked conformers were generated in AutoDockTools (ADT) software. This convergence was 

significantly observed for farnesyl and geranyl derivatives. In the earlier mentioned cluster 

(LFC), most of the conformers have hydrogen bonds with Fe-OH core through their thio groups 

and their prenyl portion are covered by side chain of some of amino acids in active side. In 

addition, the ability of the prenyl portion of the compounds to fill the lipophilic pocket which is 

formed by Ile663, Ala404, Arg403 (butyl portion), Ile400, Ile173 and Phe167 side chains can 



explain the direct relationship between lipoxygenase inhibition potency and prenyl length chain. 

To find the effect of thio group on inhibitory potency, lipoxygenase inhibition of the synthetic 

compounds was also compared to the related analogs with no thio group substituent. For this 

purpose, lipoxygenase inhibitory of O-farnesyl derivatives of 5-, 6-, 7-, and 8-

hydroxythiocoumarin, and their inhibitory activity against 15-LOX reported in previous study 

[3], were measured in comparison with the present compounds. 
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Conclusion : 

All of the favorite mono prenyloxythiocoumarins were synthesized and their inhibitory potency 

against SLO were evaluated. The SAR studies showed the importance of prenyl length in SLO 

inhibition. It was also found that for farnesyl derivatives the role of thiocoumarin substitution 

site in SLO inhibition is very predominant. The observed inhibition differences between the 

mentioned enzymes originated from chemical nature and hydrophobic property of their active 

side pocket residues [3]. 
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1. Introduction 

Organic dyes as one important class of pollutants insert toxicity and carcinogenic agents into 

wastewaters. Therefore, there are many attentions for removal from wastewater before its 

discharge into environment. Photocatalytic process as a clean method is able to decolorize and to 

remove organic dye from wastewater by high oxidant species such as hydroxyl radicals[1-5]. 

Titanium dioxide is the most common semiconductor that well photocatalytically catalyze 

degradation of many pollutants. In this work, kinetic study of photocatalytic degradation of 

rhodanin using titanium dioxide nanoparticles with average size of 15 nm is described. 

Keywords: kinetics, degradation, nanostructure. 

 

2. Experimental  

Chemical reagent for preparation were provided from Merck, Fluka and/or Sigma-

Aldrich companies and used without further purification. rhodanin was purchased from Merck. 

Nano-titanium dioxide (99.9%) in anatase phase with particle sizes of 15 nm was used as 

photocatalyst. A photoreactor system equipped with 400W high pressure mercury lamp was 

applied for photodegradation processes. A UV-visible instrument was applied for following of 

dye concentration. At each experiment the photocatalyst was removed from irradiated suspension 

by a centrifuge. F60 pH-meter was applied for check of pH after preparation of each medium. 

 

3. Result and discussion 

Various amounts of photocatalyst were loaded under the same photocatalytic process at 

each pH to achieve the optimum amount of photocatalyst. The results of this investigation are 

observable as residual concentration- catalyst amount plots that were obtained after 1 hour 

irradiation of suspensions in figure 1.  
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Fig. 1. Effect of photocatalyst amount on the residual concentration after 1 hour irradiation. 

 

Kinetic behaviors of dye photocatalytic removal was found to obey from pseudo-first-order 

model because the plots of Ln(C0/Ct) of dye versus irradiation time as exhibited in figure 2 (in 

which, C0 and Ct are concentration at time =0 and t) are linear with good linear regression 

coefficients (R). 

 
Fig. 2. Ln(C0/Ct) of dye versus times plots at various buffer pHs(pH=9 (♦), pH=10(■), 

pH=11(▲), pH=12(×) and pH=13(*)). 

 

Conclusion 

In this research, photocatalytic degradation kinetics of rhodanin by use of titanium dioxide nano 

particles with average size of 15 nm under high pressure mercury lamp (400 W) irradiation was 

performed. Kinetic behaviors of photocatalyt process were well fitted into Langumuir-

Hinshelwood kinetic model. Kobs and kr were evaluated in the range of 0.215- 1.116 h
-1

 and 

19.61-500.00 mg. L
-1

.h
-1

 respectively. 
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Introduction: Diamondoids have major applications in nanotechnology, drug delivery and 

medicine due to their six or more liking groups and their special physical and chemical 

properties [1-3]. The smallest possible of these polycyclic diamondoids is adamantane 

(C6H12) with unique physical and chemical properties. DFT calculations for adamantane 

show that they are nonreactive, and interact weakly with each other [2]. Substituting H and 

C-H groups with different atoms and functional groups like N, Na, B and O atoms changes its 

electronic properties such as, the HOMO-LUMO gap, conductance and binding energy [3-5].. 

A recent report by Ficher, Baumgartner and Marschner (FBM) of synthesis of sila-

adamantane is a breakthrough in the synthesis of sila-adamantane [6]. Followed by this 

report, electronic structure of C24Si14H72 within Perdew- Burke- Ernzerh of density functional 

model was reported [7]. In this paper, we have doped one to ten carbon atoms of adamantane 

with Si atoms and investigated their structure and electronic properties using density 

functional theory. 

Computational method: Our calculations are based on the ab initio density functional theory 

(DFT) within three parameter B3LYP/6-31+G** functional. The natural bond orbital (NBO) 

calculations and all calculations of HOMO-LUMO gaps were also performed at the same 

level of theory. Gaussian03 package was used for all calculations.  

Results and discussion: Figure 1 shows the optimized structure 1-10 sila- adamantane 

together with their isosurfaces plot of HOMO and LUMO states. The C-C bond length in 

adamantane is 1.54A˚. C/Si doping in adamantane increase the C-C bond lengths to 1.56 A°. 

                                                 
 



The Si-C bond lengths are about 1.90 A° and the Si-Si bond lengths are 2.36 A°. It can be 

observed from isosurfaces plot of HOMO and LUMO states in figure 1, HOMO of 

adamantane is mostly related to C(1)-H bond, while its LUMO isosurface is diffused over 

hydrogen atoms. It can be also seen from figure 1 that HOMO state of 1- sila adamantane is 

not concentrated on Si-H bond. The same orbital distribution can be observed for 2 to 5- sila 

adamantane. The LUMO of 6-10 sila adamantane is related to Si-H bond with an anti- 

bonding character. 10-sila adamantane has a low energy gap about 6.3 eV. According to 

figure1, HOMO state of this particle is nearly localized over Si-C bonds. 

Conclusion: The structural results show that X(1)-H sites of adamantane and sila- 

adamantane is the most favorable site for doping. Doping with silicon atoms lowers the 

energy gap in most structures. Any way 6-Sila adamantane show the highest energy gap 

among all structures. 
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Figure 1: Optimized structure of 1,10 Si-doped adamantane and their isosurfaces plot. 
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Introduction 
The Gewald reaction is an organic reaction involving the condensation of a ketone or an 
aldehyde with an activated nitrile and elemental sulfur in the presence of a suitable base to give 
substituted 2-amino-thiophenes [1]. The first step of the Gewald reaction is usually a 
Knoevenagel condensation producing an acrylonitrile which then undergoes nucleophilic 
addition with sulfur [2]. The 2-aminothiophene derivatives are important heterocycles with 
diverse applications in dye industry, pharmacy and agriculture [3]. 
There are many articles reported under microwave irradiation, heating and sonication in this 
regard [4-5]. In this context, we described new conditions for both the Knoevenagel and Gewald 
reactions and their application in the synthesis (Scheme 1). The high efficiency and ease of 
product isolation persuaded us to investigate the Gewald reaction of acetophenone derivatives 
under thermal and ultrasonic conditions. 

 

 

Scheme 1. 2-aminothiophene synthesis via Gewald reaction 

 
Experimental 
Ketone (2 mmol) was mixed with activated nitrile (2 mmol) in solvent (H2O/EtOH) (4 ml) at 80 
°C. When TLC showed completion of the first step (formation of desired Knoevenagel product), 
to this mixture were added sulfur (2 mmol) and trimethylamine (2 mmol). The reaction was 
monitored by TLC experiments. After 4 hours the mixture was diluted with CH2Cl2 and washed 
with water. The organic phase dried over Na2SO4. Upon concentration, the mixture solidified, 
and the solid was recrystallized by means of petroleum ether to obtain the final product.  
 

Results and Discussion 
In continuation of the previous studies and to develop green chemistry, we decided to evaluate 
Gewald reaction. We first investigated a model reaction by reacting acetophenone with 
malononitrile and elemental sulfur in water as solvent (Table 1, entry 1). To show the generality 
of the method, the optimized conditions for other ketones were used. Therefore, derivative 
bearing electron donating (Table 1, entry 2) and electron withdrawing (Table 1, entry 3) 
substituents of acetophenone underwent reactions.  



It was concluded, the use of water as the solvent, gave high yields of products in shorter times 
than ethanol. It is notable that acetophenone with electron-donating substituent obtained less 
yields than acetophenone with electrone withdrawing substituent. 

 
 

Table 1  

Entry Ketone Knoevenagel product Gewald product 
Time 
(h) 

Yield 
(%)a 

1 

  
 

7 88 

2 

  

S

NC
NH2

O2N

 

7 81 

3 

   

7 54 

  a GC yields. 

 

Conclusion 
In this study, we described a new methodology for the synthesis of 2-aminothiophenes via 
sonication or conventional heating in aqueous media in good yields. 
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Introduction: β-Enaminones are a group of compounds which form an intramolecular hydrogen bonded 

system assisted by resonance [1]. This special hydrogen bonding makes them to play the role of a good 

ligand to provide useful complexes. To identify the structure and stability of these complexes, the 

structure and intramolecular hydrogen bond strength of these ligands should be investigated. 

In this study, all theoretically possible conformers of 4-butylamino-3-penten-2-one (BPO), a  

β-ketoamine, are optimized using density functional theory (DFT) to identify the stable conformers. The 

hydrogen bond strength in all stable structures is estimated by considering the geometrical parameters 

obtained from the DFT calculations and also by calculating the hydrogen bond energies using Bader’s 

atoms in molecules (AIM) theory. 

 
Fig.1.One of the stable conformers of 4-butylmino-3-penten-2-one 

 

Methods: All calculations have been performed at the B3LYP/6-311++G** level of theory, using 

Gaussian 09 program [2]. To obtain the stable conformers of the titled molecule, the different 

conformers were considered by rotating the molecule about its bonds (Fig. 1). The vibrational 

wavenumbers were calculated to confirm the optimization process. The electron densities, Laplacian of 

the critical point of NH
…

O bond, and the hydrogen bond energies were calculated by AIM2000 program 

[3]. 

Results and Discussion: According to our calculations, 2 stable conformers were obtained. They were 

the same and the difference between them is the location of butyl group above or below the surface of 

the molecule. The N
…

O distance is 2.664 Ǻ. It confirms that the hydrogen bond in this molecule is 

slightly stronger than that in 4-amino-3-penten-2-one (APO) [4]. The corresponding value is 2.671 Ǻ. 

The difference between the studied compound and APO is the substitution of the –NH2 group by the  



–NHC4H9 group in APO. According to our study, two factors are responsible for this interesting bond 

strength, i.e., steric effect and inductive effect. The results obtained from AIM and NBO calculations 

also confirm the above conclusion. 

Conclusion: The molecular structure and the intramolecular hydrogen bond strength of BPO were 

predicted using DFT calculations (B3LYP/6-311++G(d,p)). The results were in good agreement with the 

AIM results. All theoretical results indicate that substitution of a n-butyl group with a hydrogen atom 

adjacent to the nitrogen atom, slightly strengthens the intramolecular hydrogen bond in comparison with 

APO. 
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 Introduction: Regiodirectivity in the cyclizations of α-amino azoles with carbonyl 1,3-

biselectrophiles is the subject of a series of studies [1-5]. However, work in this area has not lost current 

interest because of the many reagents used in similar reactions. 

 Experimental: A mixture of 5,5-dimethylcyclohexane-1,3-dione 1 (0.28 g, 2 mmol), benzaldehydes 2 

(0.2 ml, 2 mmol) with one drop of acetic acid in solvent-free in 100 ◦C for appropriate time, in following, 

2-aminobenzimidazole 3 (0.133 g, 1 mmol) in acetic acid (3 ml) and ammonium acetate (0.08 g) was 

heateded for 24 h in 100 ◦C. The completion reaction was identified by TLC, the mixture was cooled, 

precipitated was filtered and residue with chloroform produce yellow solid, and compound 4 was 

filtered off and recrystallized from ethanol. 

 Results and Discussion: In this work, we demonstrate study of the reaction of 2-aminobenzimidazole 

3 in acetic acid as solvent with the substituted benzaldehydes 2 and dimedone 1, for the produce of the 

intermolecular condensation of 3,3-dimethyl-12-phenyl-3,4,5,12-tetrahydrobenzo [4,5] imidazo[1,2-b] 

cinnolin-1(2H)-ones. Our study indicated that the initial compaction of benzaldehydes and dimedone 

occurred, in the preceding the attack of nitrogen ring of aminobenzimidazole at carbon in attach of 

benzene of intermediate and cyclization at the carbonyl position of dimedone (Scheme 1). 

 
 

Conclusion: In conclusion, the synthesis of 3,3-dimethyl-12-phenyl-3,4,5,12-tetrahydrobenzo [4,5] 

imidazo[1,2-b] cinnolin-1(2H)-ones from the reactions of 2-aminobenzimidazole with substituted 

benzaldehydes and dimedone have been studied.  
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1.Introduction: 

 

Valsartan is a potent, orally active nonpeptide tetrazole derivative which causes 

reduction in blood pressure and anis used in treatment of hypertension. Valsartan is 3-

methyll-2-[pentanoyl-[ [4-[2-(2H-tetrazoyl-5yl) phenyl] phenyl] methyl] amino] butanoic 

acid, with empirical formula C24H29N5O3. Valsartan is not extensively metabolized and is 

mainly excreted by non-renal routes [1]. Several methods like thin-layer chromatography-

densitometric method [2], liquid chromatographic system with fluorescence detection [3] and 

capillary electrophoresis [4], have been reported for determination of valsartan in biological 

systems. But these methods are expensive and not economically. In this study, we report a 

novel spectrofluorimetric method for the determination of Valsartan by magnetic 

nanoparticle. 

2.Methods/ Experimental: 

Magnetic nanoparticles (MNSs) were synthesized by the solvothermal reduction 

method with minor modifications [5]. Then, these MNSs were used to prepared silica coated 

magnetite nanospheres (SCMNSs). Finally the surface of SCMNSs was modified by 3-

aminopropyltriethoxysilane as amine functional groups. The resultant product (NH2-

SCMNSs) was collected. 

2.1 general procedure 

 The interaction of valsartan and NH2-SCMNSs was followed spectroflurimetrically 

by monitoring the change in the fluorescence intensity of valsartan after adsorption on the 

surface of NH2-SCMNSs and desorption of the nanoparticles surface in optimum conditions. 
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3.Results and Discussion: 

Prepared NH2-SCMNSs were characterized by TEM, XRD and FT-IR measurement. 

Solution pH important parameter that affects adsorption process of valsartan. The solution pH 

would affect both aqueous chemistry and surface binding-sites of the adsorbent. The effects 

of pH were tested in the range 2.0-10.0 using Britton-Robinson buffer with ultrasonication 

time of 15 min and nanospheres dosage of 3.50 mg . in this condition we reached maximum 

signal at pH 4.0. In order to optimize the use of NH2-SCMNSs , it is important to establish 

the most appropriate adsorption isotherm. Langmuir, Freundlich, and Redilch–Peterson 

equations were used to analysis the experimental. Calibration curve in the range of 4.0×10
-3

 

to 0.3 ng mL-1 was linear and the calibration equation of A= 1069.5 C+ 50.2 with a 

correlation coefficient of 0.9934 of (n =13) was achieved. The detection limit for the 

valsartan was  0.001 mg.L-1 and the relative standard deviation (RSD) for determination of 

8.0×10
-3

 and 0.2 mg mL-1  of valsartan was 1.97% ( n=10), and 0.76% (n=10), respectively. 

 

4.Conclusion: 

In this study, we report a novel spectrofluorimetric method for the determination of 

Valsartan by magnetic nanoparticle. The method was applied to the trace valsartan 

determination and preconcentration in healthy and infected human urine samples. The 

developed approach was responsiveness for valsartan determination with 4.0×10
-3

 to 0.3 

mg.L
-1

  linear rang and showed a selective response to valsartan.  
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1. Introduction: 
The dispersive liquid-liquid microextraction (DLLME) method was firstly proposed by Assadi and co-workers in 

2006, offers a prominent method to overcome many sample preparation difficulties. The DLLME procedure is 

commonly established in a ternary solvent mixture including extractor solvent, disperser solvent and an aqueous 

sample comprising the objective analytes [1, 2]. When the solution mixture containing extractor and disperser 

solvent is syringed promptly into sample, a cloudy solution swiftly appears owing to the co-solvency of disperser 

solvent with the two different phases; so the extraction equilibrium is occurred almost immediately among the 

aqueous solution and the finely divided droplets of extractor solvent, resulting in large contact surface area and 

leading to analytes transfer into the extractor solvent [3]. The goal of this study was to develop an efficient 

extraction method in order to achieve the maximum enrichment factors (EFs) and low limit of detections (LODs) for 

all target analytes. In this study, a sensitive analytical method is proposed based on extraction and preconcentration 

of five Psychotherapeutic drugs (Caffeine, Lidocaine, Tramadol, Venlafaxine & Chlorpromazine) by DLLME using 

ultrasound irradiation. 

2. Experimental: 

11 mL of sample solution with pH 11 was transferred into a 20-mL glass test tube. 0.3 mL methanol (as 

disperser) containing 60 uL octanol (as extraction solvent) was rapidly injected into solution using a 2-mL syringe. 

A cloudy solution (water, methanol and octanol) was formed which was stable for a long time. After spending 55 

seconds in the ultrasound bath, the mixture was centrifuged for 3 minutes at 3000 rpm. Organic solvent (octanol) 

was gathered on the surface of aqueous phase as a small drop. A portion of the collected organic phase is removed 

by a micro-tube. An amount of 1 uL of organic phase was removed using a 5-uL GC microsyringe and injected into 

the GC injector port for analysis. All experiments were performed in triplicates and mean of the results was used in 

plotting of graphs and preparation of tables. 

3. Result and Discussion: 

In this paper an efficient, robust, simple, sensitive and rapid analytical method based on DLLME followed by 

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

SIM) has been proposed for the extraction and simultaneous determination of five Psychotherapeutic drugs in 

human urine and breast-milk samples. The influence of several parameters was studied using multivariate 

experimental design and the main factors that potentially affecting the procedure were optimized by a screening 

(two level factorial) design followed by response surface (central composite) design and desirability functions in 

order to optimize the efficiency of the process. The optimal conditions were 11 ml of initial sample volume, 0.3 mL 

of methanol as disperser solvent, 0.06 mL of octanol as extractor solvent, 55 sec of ultrasounds stirring and 

extraction pH 11. Under optimized conditions, the proposed method showed good separation of neuromusculars in 5 

& 6 min, good linearity in the range of 0.4-1000 µg.L
-1

 & 0.001-0.3 µg.L
-1

, limits of detection 0.1-0.2 µg.L
-1

 & 

0.2-0.5 ng.L
-1

 and determination coefficients higher than 0...6 for GC-FID and GC-MS-SIM respectively. The 



method precision (n=5) was evaluated showing relative standard deviations lower than 44 (breast milk) & 4.54 

(urine). The average extraction recoveries & enrichment factors ranged from 1. to 1064 & 261 to 31. respectively. 

4. Conclusion: 

Basically the presence of disperser solvent in DLLME, increases the solubility of lipophilic analytes 

into the aqueous sample solution due to its relatively nonpolar behavior in the aquatic environment which 

causes to relatively little extraction yield. To modify the extraction efficiency, some smart strategies have 

been developed using ultrasound irradiation, vortex shaking, sample preheating and air aspiration. Until 

now, the DLLME method has been extensively used for the analysis of several compounds in 

environmental aqueous samples, consisting aromatic hydrocarbons, chlorophenols, pesticides, phthalate 

esters, etc. Furthermore, its usage has been developed in trace elemental analysis [4]. 
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Introduction: 

The dairy industry has made several attempts to improve the quality and the nutrient contents of 

milk-based formula. In order to develop special products for specific people, some ingredients 

have been added to the milk powder [1]. For example, calcium is added to prevent osteoporosis 

that frequently affects old people, while some vitamins and minerals are used in the formulae for 

pregnant women [1]. Recently enriched milk with carbohydrates and carbohydrate-reduced 

production has been existed. 

Lactose is the main carbohydrate in the dairy products and is considered as the only 

saccharide synthesized by mammals at a concentration of 4–5% (w/v) in cow and other 

mammals, and ∼8% in the human milk [1, 2]. This disaccharide is catabolized into glucose and 

galactose monosaccharides by the enzyme lactase [1, 3]. Lactose has many important 

physiological functions. For instance, it takes part in metabolism of calcium to help the 

absorption of calcium in human body [4]. It also plays an important role in the formation of the 

neural system and the growth of skin (texture), bone skeleton and cartilage in infants and so it 

can prevent rickets and saprodontia [1]. This compound is able to develop the producing of 

bacillus in babies’ bowels too. In this study for the first time a novel method has been introduced 

for rapid detection and determination of lactose in the milk samples by potentiometry using Kefir 

grains as alive micro-organisms. 

Experimental: 

In this study, a simple and selective biosensor has been introduced for determination of lactose 

by potentiometric method based on the catalytic behavior of kefir grains via modification with 

multi-walled carbon nanotubes (MWCNTs)/casein composite as indicator electrode and sat’d 

Ag/AgCl as reference electrode. To fabricate the indicator electrode, kefir grains were initially 

dried using a freeze dryer during 48 h time and powdered with an electronic grinder. Then ~ 0.15 

g kefir powder as optimum value was physically mixed with MWCNTs/casein with optimized 

weight ratio of 0.005/0.3 (w/w) and mixed with ~ 150 µL nujol oil. The generated paste was then 

packed inside a Teflon tube (i.d: 10 mm, height: 100 mm) and adopted as indicator electrode. 

Maximum potentiometric response was also observed at pH 7.0 and 0.51 M ionic strength, 

controlled using phosphate buffer (0.01 M) and NaCl (0.5 M), respectively. The linear dynamic 

range during lactose determination was ranged between 1.0×10
-12

 - 1.0×10
-4

 M with detection 

limit of 3.0×10
-14

 M based on extrapolation definition. The response time based on the 90% of 

maximum response (t90) was estimated to be ~2 min. The validity as well as the application of 

this method were evaluated via determination of lactose in some various types of milk samples. 
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This method was considered as reliable, rapid and sensitive sensor for selective detection and 

determination of lactose.  

Results and Discussion: 

A novel dissolved and gaseous oxygen electro-optical sensor was fabricated based on the 

dependency of the fluorescence intensity of a synthesized nitrogen-doped carbon nanodots (N-

CDots) during the amperometric reduction of O2 at potential of -0.55 V (vs. Ag/AgCl) for about 

20s using a three-electrode system including gold rod as worker electrode, platinum rod as 

counter electrode and Ag/AgCl (3.0 M Cl
-
) as reference electrode, followed by measuring the 

fluorescence intensity at excitation wavelength of 350 nm. Under optimized condition, i.e. 5.0 

µgmL
-1

 of N-CDots, ionic strength of 0.5 M and room temperature, the linear range was 

estimated to between 0.11-22 µg mL
-1

 with detection limit of 0.07 µgmL
-1

 (n=4). And for gaseous 

oxygen the linear dynamic range was between 3.0 to 48.0 % with the limit of detection of 0.95 % (n=4).  

The response time (t90) of the sensor was estimated to be 20 s. No interfering effect was observed 

during analysis of at least 200-fold excess (vs. 2.0 µg mL
-1 

dissolved oxygen) of organic and 

inorganic species such as, K2SO4, KNO3, MgCl2, MnCl2, NaClO4, NaF, NH4Cl, CaCl2 and 

Na3PO4. Except NaNO2 and NaHCO3 which has interfered for respectively 12-fold and 75-fold 

excess. The reliability of the method was also evaluated via analyses of waste and industrial 

samples.  

Conclusion: 

In this work, a sensitive and reproducible biosensor has been introduced for lactose 

determination based on the catalytic behavior of kefir grains. This technique has revealed some 

beneficial aspects such as more simplicity, high selectivity, fast response time and acceptable 

detection limit. 
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Introduction: Enzyme-based glucose sensors exhibit high sensitivity and selectivity for 

glucose. However, such biosensors require complicated immobilization procedures and 

exhibit poor long-term stability [1]. As a result, increasing attempts have been undertaken to 

develop nonenzymatic glucose biosensors based on noble metals, oxides, and their 

composites with CNT or graphene[2]. Cobalt ion-based materials have received much 

attention because of their stability in alkaline conditions, electrocatalytic activity, and 

interchange ability between various valence states[3]. 

Carbon nitrides(C3N4 )are a class of polymeric materials consisting mainly of carbon and 

nitrogen has rich surface properties that are attractive for many applications, including 

catalysis, due to the presence of basic surface sites[4].  

  

Methods/Experimentals: Bulk -C3N4 was prepared by a traditional thermal polymerization 

of Guanidine in a crucible at 550 °C. The final yellow powder was then collected. The 

hybridized materials were obtained as follow. 1 g of as-prepared g-C3N4 was immersed into 

5.0 mL aqueous solutions containing different amounts of Co(NO3)·6H2O. Thereafter, 1.0 

mL of aqueous ammonia was added drop wise into the above solution, and a green precipitate 

was immediately formed and dried in an oven at 80 °C for 12 h. The modified carbon paste 

electrode (Co(OH)2-C3N4/CPE) was prepared by hand mixing. Electrochemical oxidation of 

glucose was investigated by cyclic voltammetry and amperometry in the electrolyte solution 

include 0.1M KOH. 

 

Result and Discussion: Physicochemical characterization of synthesized nanocomposite was 

done by CHN, XRD,FT-IR, and TEM analysis that well illustrates the successful fabrication 

of layered Co(OH)2 nanocrystals on the surface of the C3N4 semiconductor with a layered 

polymeric structure. The synthesized nanocomposite was used for modified carbon paste 

electrode and applied to catalyze electrochemical oxidation of glucose. 

The cyclic voltammograms at the surface of modified electrode in the electrolyte solution 

including 0.1 M KOH showed a good reversible peak that is attributed to the redox reaction 

of immobilized Co(OH)2/CoOOH. electrocatalytic mechanism is as follows: 

 

Co(OH)2+ OH
-
             CoOOH +H2O   +e

_
  

 

CoOOH+ glucose           Co(OH)2+glucolactone 

 

Obvious changes of the peak currents were observed after the addition of glucose, indicating 

obvious electrochemical catalysis of the modified electrodes to the oxidation of glucose. The 

bare electrode did not show any changes by adding different concentration of glucose. At the 

same time, both the cathodic and anodic peak potentials shifted positively, ascribing to the 

diffusion limitation of glucose in the catalytic process. Electrochemical behavior of the 

modified electrode containing different concentration of glucose is shown in Fig. 1. The 
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linear range for glucose determination by this modified electrode was obtained 1× 10
-6

 to 1× 

10
-3

 M with the detection limit of 5× 10
-7

M. 

 

 

 

 
 

Fig.1 

 

 

 

Conclusion: Herein, a nonenzymatic glucose sensor based a novel nanocomposite of 

Co(OH)2 deposited polymeric carbon nitrides- carbon paste modified electrode was 

introduced as an excellent platform to electrocatalyze glucose oxidation. The sensor showed 

high electrocatalytic ability to glucose oxidation with a low detection limit and a short 

response time in amperometric detection of glucose. The morphology of Co(OH)2 provided 

abundant active sites and shows a novel synergy with C3N4 could improve the 

electrochemical behavior toward glucose. 
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Abstract 

In this research, measurment and determination of 2-nitro phenol concentration that exist in the 

wastewater of refineries or paint manufactering factories obtained using nano structure of nickel 

chromium layered double hydroxides (LDH) as biosensor. High sensitivity and accuracy are the 

advantages of nanoscaled biosensors. In this regard, synthesizing nano particles of nickel 

chromium layered double hydroxides must be ensured. Thus, with a view to this purpose, the 

method of electrochemical precipitation of carbon glass electrodes was used. In order to 

investigate the manner of obtained electrochemical electrod and its ability to be a sensor, the 

voltametric method was applied in various pHs. Based on the experiments of this study, pH=13 

was determined as optimum pH. Meanwhile, it is worth saying that the structure of nickel 

chromium hydroxides is in a layered form. Based on the drawn voltagrams the synthesized 

electrode proved the possibility of using nickel chromium layered double hydroxides as sensor. 

In this study, it was observed that the synthesized biosensor can determine the 2-nitro phenol 

concentration with high exactness. 

 Keywords: nickel, chromium, 2-nitrophenol, carbon's glass, cyclic voltametry, biosensor. 

Introduction 

Development of analytical methods with biosensors are available for detection of these 

compounds [1]. The increasing interest in LDH as host matrix has been enhanced because of 

their versatile properties in terms of chemical composition of both layer and interlayer, their high 

and tune able layer charge density resulting in adaptable anion exchange capacity [2]. So, the 

intrinsic LDH properties make them very desirable to confine negatively charged biomolecules 

such as amino acids, DNA and etc [3, 4]. Instead of a simple physical mixture, the incorporation 

of compound within LDH was rather carried out during the LDH synthesis [5]. In this paper, we 

displayed that Ni-Cr-LDH as a biosensor could be benefit for assaying nitric compounds. 
 

Methods / Experimentals 

To synthesize Ni-Cr-LDH nanostructure, by electrochemical method 0.12 mmol NiCl2 (0.03 gr) 

and 0.04 mmol (0.12 gr) CrCl3 and 0.15 mmol (0.01 gr) KCl were decanted into cell. 50 ml of 

deionized and dicarbonated water as solvent were added to them. Depositing LDH on electrode 

was performed by Chronoamperometry method and by applying constant potential of -0.9 on 

electrode in three-electrode system (working electrode (GC), the auxiliary electrode (Pt) and the 

Control electrode (Calomel))which deposition time in different times was assumed 5 seconds. In 

the upper pH, depositing was performed in times of 15, 30, 60, 90, and 120 seconds.  

 

Results and Discussion 

   In Fig. 3.1, SEM picture shows that the synthesized sample is sheet, and structure nanoparticles 

are in one dimension not in all dimensions. 



 

Fig. 3.1. SEM image of Ni-Cr-LDH 

XRD pattern of Ni-Cr LDH nanostructure shows that nanostructure has high crystality and No 

characteristic peaks from any other impurity were observed (Fig. 3.2). The average crystallite 

size of LDHs indirections a and c were determined by employing Scherrer’s formula, with λ 

being the wavelength of the X-ray (CuK), ß the full width at half-maximum of the diffraction 

peak in radian units, K the Scherrer constant (0.89), and θ the Bragg’s angle in degree unit. The 

size of these nanostructure has been determined 4.1 nm. According to results of X-Ray 

Diffraction patterns, it can be concluded that all of synthesized samples have high purity. But Ni-

Cr-LDH in presence of water solvent, 2-propanol and surfactant with a metal ratio of 3:1 in 60 
0
C temperature, has high crystality.  

 

 

 

 

 

Fig 3.2. XRD pattern of Ni-Cr-LDH  

 

 

Conclusion 

In this study, we could synthesize Ni-Cr LDH nanostructure in the low temperature (60 
0
C) , 

molar ratio of 3:1 and solvents that everywhere are available. The size of these nanostructure has 

been determined 4.1 nm by employing Scherrer’s formula. Ni-Cr-LDH was characterized with 

PXRD, FT-IR and SEM.  
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Introduction: Alzheimer’s disease (AD), the most common form of dementia, is a progressive 

neurodegenerative disorder that is associated with daily living through anxiety, depression, 

apathy, psychosis, memory loss and cognitive impairment [1]. A critical event in the 

pathogenesis of AD is self-aggregation of Aβ peptides into toxic soluble protofibrils or 

oligomers [2]. In this study, the primary goal is to understand in details the mechanism of cell 

membranes damage and cell death in AD.  To this aim, the effect of interactions between Aβ 

oligomers and model membrane are illustrated. Simulations of Aβ oligomer in a model 

dipalmitoylphosphatidylcholine (DPPC) bilayer environment can provide the resolution 

necessary to explain how the protein interacts with the surrounding lipids and disrupt the 

membrane. Also, the partitioning and aggregation of carbazolimum-based small drug, P7C3, at 

phospholipid membranes/ionic aqueous solution is presented.  

Methods: The structure and topology of P7C3 was generated by the small molecule topology 

generator PRODRG [3]. The partial atomic charges are calculated by using natural population 

analysis as implemented in Gaussian 09 program. Simulations were carried out with the 

GROMACS 4.5.3 program suite using the GROMOS96 53a6 force field under constant number, 

pressure, and temperature (NPT) conditions for all our systems, aiming to provide some 

molecular insights into the interactions of amyloid oligomer with bio-membranes to provide 

some guidance for pathogenic and treatment of AD. 

Results and Discussion:  

The aim of this study is the investigation of P7C3 effects on the neural cells that are attacked by 

Aβ fibrils. Figure 1 depicts the snapshots of Aβ stack interacting with membrane/P7C3 enriched 

aqueous ionic solutions. At the start of the simulations the drug molecules were distributed in the 

water phase and separated from each other by about 2 nm in the initial configuration. As 

simulation proceeded, the P7C3 molecules very quickly migrated toward the membrane phase 

and reached the interface within 200 ns (close snapshots are shown). During this process the drug 
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molecules are aggregated and stable self-assemblies are formed right where the protein is located 

in membrane. These snapshots confirm that although small amounts of water pass through the 

membrane, the Aβ protein tilting and ion channel formation is postponed. Figure 2 shows the 

membrane/aqueous ionic solutions enriched with 48 molecules of P7C3 and Aβ stack at   

        This figure illustrate that drug molecules self-aggregated at the interface of water and 

membrane. This aggregation prevents Aβ oligomers from entering into the cell membrane and 

inhibits their damaging effects. In this way, P7C3 molecule protects newborn neurons from 

apoptotic cell death. 

 

                                                         

                                                                                                                  

 

 

 

 

 

Conclusion: We have performed a systematic study of the DPPC membrane perturbation by 

Aβ42 fibril in the presence of P7C3 neuroprotective drugs using molecular dynamics simulation. 

To study the effect of Aβ42 fibrils on the membrane we placed the Aβ42 stack in the center of the 

DPPC bilayer membrane. These and more detailed investigations indicate that the membrane 

sustain substantial structural changes when Aβ42 peptides are added. The hydrophobic mismatch 

between fibrils and peptides leads to the tilting of Aβ42 stack and formation of an ion channel. An 

important result from our simulations is the self-assembly of P7C3 molecules at the 

water/membrane interface and prevention of Aβ42 precipitation in to the membrane. 
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Figure 1. Snapshots of the Aβ stack 

interacting with membrane/P7C3 enriched 

aqueous ionic solutions. 

Figure 2. Snapshots of the membrane/aqueous 

ionic solutions enriched with 48 molecules of 

P7C3 and Aβ stack. 
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Introduction: Removal and recovery of expensive heavy metals from wastewater and mineral 

samples are of a great importance due to health and environmental reasons and economic 

motivations to reuse and recycle [1]. SPE is the most common technique for routine analysis of 

samples with complex matrices because of its simplicity, rapidity, high pre-concentration factors, 

low cost, and low consumption of organic solvent. Graphene oxide (GO) has attracted 

tremendous attention as a potential sorbent for the separation and preconcentration [2]. 

Combining the excellent properties of magnetic GO and conducting polymers, made it possible 

to design and develop advanced nanosorbents with some unique features.  

Methods / Experimental: At first, GO sheets were decorated with magnetite nanoparticles via a 

facile one-step chemical reaction strategy, which were then grafted by a silica layer to obtain 

high stability in acidic solutions. Afterwards, the surface of mGO@SiO2 was coated by 

polypyrrole-polythiophene copolymer via oxidative polymerization of pyrrole and thiophene. 

Results and Discussion: In order to explore the composition of prepared mGO@SiO2@PPy-

PTh nanosorbent, SEM, TEM, VSM, FT-IR, and TGA analysis were employed to characterize 

the nanocomposite. 

Design of experiments approach was employed in order to optimize the extraction conditions. 

The highest D value (0.9998) in sorption step was obtained under the operational condition of: 

pH of sample 4.8; sorption time, 6.3 min; mGO@SiO2@PPy-PTh amount, 19 mg. The optimum 

extraction recovery and the highest D value (1.000) in elution step was obtained by selecting the 
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following conditions: an elution time of 15.5 min and by using 6 mL 1.5 mol L
-1

 thiourea in 1.0 

mol L
-1

 HCl as an eluent.  

 

Fig. 1: TEM images of (a) GO and (b) mGO@SiO2@PPy-PTh nanocomposite, (c) SEM image of 

mGO@SiO2@PPy-PTh nanocomposite, (d) EDX analysis of mGO@SiO2@PPy-PTh nanocomposite and (e) VSM 

curves of (1) mGO, (2) mGO@SiO2 and (3) mGO@SiO2@PPy-PTh nanocomposite. 

Conclusion: Herein, a novel nanocomposite made from SiO2-coated magnetic graphene oxide 

and polypyrrole-polythiophene copolymer, was synthesized by a facial method and employed as 

a sorbent for the extraction of precious metal ions.  
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Introduction: Herein we have developed a novel metal enhanced fluorescence (MEF) bio-

probe based on simultaneous synthesis and embedding of Ag dots into biocompatible poly 

vinyl alcohol-borax hydrogel (AgD@PBH) that can determine insulin hormone. The great 

feature of this bio-probe is in situ preparation of PBH with simultaneous synthesis and 

embedding of uniform, highly stable AgDs into PBH without adding any reducing agent. 

Hydrogels can be composed of natural or synthetic polymers. This three-dimensional 

polymeric network
 
[1]

 
has a unique property as result of their ability to absorb/retain large 

quantities of water [2]. Insulin is a natural and most important regulatory polypeptide 

hormone which is made of 51 amino acids linked by disulphide bond [3]. Therefore insulin 

was selected as analyte to acquire a straightforward strategy of bio-probe. 

Methods / Experimentals: The PBH@AgD was synthesized by mixing PVA, borax and 

silver nitrate solution. To plan ‘on’ fluorescence bio- assay, the appropriate amounts of bio-

probe, NaCl electrolyte, Britton–Robinson buffer and different concentration of insulin 

solution was transferred into a volumetric flask. It was vortex and the fluorescence intensity 

of the sol PBH@AgD was recorded. The blank intensity was measured similar to 

recommended procedure with the exception that no insulin solution was added. 

Results and Discussion: Comparing the UV-Vis spectrum of PBH alone and in the presence 

of Ag dots shows the appearance of an absorption peak with a maximum at 422 nm for 

PBH@AgD bed which can also confirm the functionalization of PB hydrogel bed with AgDs. 

To approve the synthesis of Ag dots in the PBH platform, energy dispersive X-ray 

microanalysis, the average particle size and TEM images of functionalized hydrogel was 

taken. Effect of different parameters such as pH variation, concentration of borax and etc. 

was investigated. Under the approved condition, the linear detection range was validated over 

the concentration of 5 to 220 ng mL
-1

. The Limit of detection was 0.02 mg L
-1

. The relative 

standard deviation for 60 and 140 mg L-1 was 0.42 and 0.13 % (ten replicate measurements), 

respectively. The developed probe was successfully applied for insulin detection in plasma 

with acceptable result and good fluorescence recovery. 

Conclusion: In summary, we have introduced a novel PBH@AgD bio-sensor platform for 

convenient, fast and precise insulin determination. This bio-probe was easily synthesized and 

in situ AgDs were loaded inside its network. This strategy has been successfully employed to 

quantify insulin in healthy and diabetic serum samples. 
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Introduction: Celecoxib (CEL), 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl] 

benzenesulfonamide, is a selective cyclooxygenase-2 (COX-2) inhibitor and nonsteroidal anti-

inflammatory drug (NSAID) that applied for the treatment of rheumatoid arthritis, osteoarthritis 

[1] and also for the relief of inflammation and pain[2]. Spectrofluorimetry has been widely used 

in the determination of pharmaceutical compounds [3,4]. This method due to high sensitivity, 

much selectivity, economic and easy operation is appropriate. 

In this paper, we reported the new method for determination of celecoxib in trace amounts by 

sol-gel technique with combination nano-TiO2 and ionic liquid (IL) into hollow fiber. 

Combination nano-particle and IL increased sensitivity, intensity fluorescence peak and reduced 

limit of method detection. The influences factors on the efficiency of method were investigated 

by multivariate methods such as Placket-Burman design (PBD) and central composite design 

(CCD). 

Methods /Experimental: 

All computations were performed on a computer with 8 GB memory and an Intel Pentium 4 3..4 

GHz CPU. The Minitab 14 and Design Expert 4 software of were used for experimental designs, 

statistical evaluation, and model fitting in this work. 

Results and Discussion: 

Some of factors such as type of nano particle, amount of nanoparticle and type of desorption 

solvent optimized by one variable at the time method and others factors optimized by 

experimental design. A Placket-Burman design was carried out for eight factors (pH, volume of 

aqueous solution, volume of organic solvent, adsorption time, desorption time, amount of 

surfactant, stirring rate, determination of temperature) containing 12 run. 



 

Figure1. The optimal chart gained from PBD 

The next of analysis of responses, the significant factors identified and optimized by central 

composite design in 26 run. This design consists of a small factorial design (2
5 

hypercube points, 

2×5 axial points, and 5 replicates of center points). By using regression analysis on experimental 

data, the results of CCD were fitted with a polynomial equation for each response. The cubic 

model expressed an empirical relationship between response and input variables in uncoded 

values. The R
2 

and R
2
-(adj.) for the models were obtained 94.24: and 82.91:. In  order  to  

achieve  the  maximum  response,  the  obtained  equation  was  solved  and  the  amount of 

optimized were  calculated in maximum desirability.  

Conclusion: 

For the first time, HF-SPME method with sol-gel technique based on TiO2-IL composite were 

used for extraction and determination celecoxib. This method has advantages such as simplicity, 

least utilization of organic solvent, suitable repeatedly, relatively good accuracy and precision. 

The first stage for optimization, by manual methods were optimized three factors. The next 

stage, eight factors were investigated by using Placket-Burman design. Significant parameters 

were optimized by CCD. 
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Introduction: Due to biological activity of a significant number of compounds containing 

benzothiazole ring system and in continuation of our interest in developing new environmentally 

benign methods for the synthesis of heterocyclic compounds by MCRs [1-2], herein we wish to 

report an efficient three-component from BTA, acetylenic esters and hydroxyl aromatics 

compounds to synthesize of 2- benzothiazole derivatives in high yield (Scheme 1).  

 

Method / Experimental:  All chemicals used in this work purchased from Merck or Aldrich and 

used without further purification. Melting points measured on an Electrothermal 9100 apparatus 

and were uncorrected. IR spectra were obtained on an ABB 53 FT-IR (FTLA 2000) 

spectrometer. 
1
H NMR and 

13
C NMR spectra were obtained on Bruker DRX-400 AVANCE at 

400 MHz, using TMS as internal standard and at room temperature in CDCl3 as solvent. 

Elemental analyses were carried out using a Heraues CHN–O– Rapid analyzer rapid analyzer. 

The X-ray diffraction measurement was made on a STOE IPDS-II diffractometer. 

 

A mixture of benzothiazole (0.22 g, 2.0 mmol), dimethyl acetylenedicarboxylate (0.28 g, 2.0 

mmol) and phenol (0.094 g, 2.0 mmol) were placed in a mortar. The mixture was ground with a 

mortar and pestle at room temperature for 12 min. After completion of the reaction, as indicated 

by TLC (ethyl acetate: n-hexane, 1: 3), the product was recrystallized from diethyl ether. 

 

Results and discussion: The consideration of previous report encouraged us to investigate for 

the reaction of bnzothiazole 1 and dialkyl acetylenedicarboxylates 2 in the presence of some 

hydroxyl aromatic compounds such as phenols, 4-hydroxy quinoline, and 8-hydroxy quinoline 3. 

In this regard, we chose reaction between 1 and dimethyl acetylenedicarboxylate (DMAD) 2a in 

presence of phenol 3a in CH2Cl2 at room temperature. It was interesting that based on the 

proposed mechanisms in our recent report, the predicted product was not detected at all, while 

dimethyl  (E)-2-(2-(2-hydroxyphenyl)benzo[d]thiazol-3(2H)-yl-3-methylbut-2-enedioate 4a was 

obtained (Scheme 1). 

 

Then we continued our investigation in various solvent such as CH2Cl2, CHCl3, H2O, THF, and 

also solvent-free reaction conditions at room temperature for 12 h and also grinding at room 

temperature for 15 m. It was found that the reaction under grinding reaction resulted in higher 

yield (Scheme 1). 
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Scheme 1. 

 

A reasonable mechanistic postulate for the formation of 4 is given in Scheme 2. 

 

 
Scheme 2. 

 

Conclusion: In summary, the reaction between benzothiazole and dialkyl 

acetylenedicarboxylates in the presence of some phenols without electron-withdraw substitution, 

presents a novel, one-pot, clean, convenient, simple and inexpensive approach into the synthesis 

of 2-benzothiazole derivatives of potential synthetic and pharmacologically interest. This 

procedure carries significant advantages because of the minimization of labor, time, and cost. 

Noteworthy, our work introduces a very easy and simple one-pot multicomponent reaction under 

the solvent-free grinding conditions, without any catalyst, activation or modification.  
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Introduction 

Metabolic disorders are caused by the accumulation of toxic metabolites in the body that lead to 

irreversible physiological effects. Phenylketonuria (PKU) and maple syrup urine disease 

(MSUD) are one of the most common inborn errors of metabolism. Screening for these disorders 

is typically performed on a dried blood spot samples (DBSs)[1,2]. Due to the nature of the 

sample and small quantities of metabolites, it is necessary to determine the optimum conditions 

for the extraction[3]. Many factors such as type of solvent, the volume of solvent, temperature of 

thermal stabilization step, time of shaking and vortex, among others, may significantly influence 

the extraction efficacy.  

 

Experimental 

Stock solutions were prepared and DBS specimens were collected from one healthy adult 

volunteers. A pre-column o-phthaldialdehyde-3-mercaptopropionic acid derivatization is then 

followed by analysis of the amino acids by RP-HPLC. The chromatographic separation was 

carried out at a flow rate of 1 mL/min with a gradient in mobile phase composition at a 

wavelength of 338 nm. A central composite design (CCD) was used to investigate the effects of 

four independent mentioned variables. A 6.18 mm diameter disk was punched from each DBSs 

and extracted with various condition. 

 

Result 

In this study, the optimum conditions for the extraction of amino acids from DBSs were 

determined using response surface methodology (RSM) and reverse phase high performance 

liquid chromatography (RP-HPLC) with a UV detector, with pre- column derivatization. A 

separation of 21 amino acid was performed by changes in chromatographic conditions. The 

mobile phase consisted of solvent A, 100 Mm sodium acetate buffer (pH 6.8), and solvent B, 

acetonitrile-methanol-water (45:45:10). The obtained chromatogram was shown in Fig 1. 

Chromatogram of extracted amino acids from DBSs was shown in Fig 2. 

 

         Figure 1.Chromatogram of standard solution                              Figure 2.Chromatogram of DBS sample 
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For extraction of DBS, MeOH:H2O (50:50 v/v), ACN:H2O (50:50 v/v), sodium tetra borate 

buffer, TCA 1% (w/v), TCA 10% (w/v), TFA 1% (v/v), TFA 10%(v/v), HCl 1mM, HClO4 5% 

(v/v) as a extraction solvents were used. From these solvents four of them have the best response. 

Among these four solvents, MeOH:H2O (50:50 v/v) has the best response for the desired amino 

acids. Extracted amino acids level for each solvent was shown in Fig 3. 

 

 
Figure3. Extracted amino acids level for each solvent 

Based on the result of CCD, vortex time does not have a significant impact on the extraction 

efficacy. Intra-assay and inter-assay coefficients of variation were respectively 15.45% and 

11.10%. 

 

Conclusion  

A simple and rapid method for the extraction and quantization of 21 amino acids from DBSs was 

introduced in this study. This study provide extraction procedure that have a maximum response 

for all basic amino acids. This method can be used for specialized investigation metabolic 

disorders to minimize false positive results. This method is highly accurate newborn screening 

and follow up for PKU and MSUD. 
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Introduction :  

As a serious global health crisis, diabetes mellitus commonly referred to as diabetes is a 

common metabolic diseases, characterizing by abnormally high blood sugar level [1]. 

Therefore, avoiding wide fluctuations in blood glucose levels by inhibition of the 

carbohydrate-hydrolyzing enzymes is critical for treatment for glycemic control [2-3]. 

Therefore, beside the commercial inhibitors of α-Glucosidase which are widely in use for the 

treatment of diabetes, it is necessary to develop more tolerable α-Glucosidase inhibitors with 

less unfavorable side effects. The object of this study was to synthesize some heterocyclic 

compounds [4] to access their inhibitory properties against α-Gucosidase as antidiabetic 

inhibitors. 

 

Methods / Experimentals : 
 

The importance of this project is to application of new strategies for synthesis of different 

class of oxygen and nitrogen containing heterocyclic compounds using a multi-component 

reaction in a single-step process. Then rational virtual screening was employed over almost 

Two-hundred compounds. Here the inhibitory effects of the selected compounds against α-

Glucosidase were evaluated, spectroscopically. The interactions between enzyme and the 

heterocyclic compounds have been also investigated by computational study including 

docking and molecular dynamic. 
 

Results and Discussion:  

 
In this project new scaffolds containing substructures such as pyrimidine-fused heterocycle 

ring including amino acid moiety, indole containing xanthene and chromene derivatives, 

benzoxazole and benzothiazol including poly hydroxyl groups and other heterocyclic 

compounds were introduced. The selected compounds revealed interesting inhibitory 

enzymatic activity against α-Glucosidase. In structure of this set of compounds, the biological 

activity changed by only alternation of subunit although the significant role of substructures 

were stable. Therefore, it is possible to modulate their α-Glucosidase inhibitory action, and 

find the quantitative structure–activity relationship models (QSAR). So the synthetic 

compounds were compared for their enzyme inhibitory action, IC50 value, the inhibition 

parameter, Ki and other kinetic parameters of the enzyme was obtained. According to the type 

of inhibition of each compound, the computational study can help to verify the mechanistic 

effect of the synthetic compounds on enzyme. Also infrared and fluorescence spectroscopy 
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were applied to study of  

the structural changes of the α-glucosidase enzyme via the interactions with the selected 

aforementioned compounds. 

Conclusion: 

This study may suggest an easy access to new and diversified class of synthetic heterocyclic 

compounds as the novel molecular templates with a range of inhibitory properties against α-

Glucosidase. Therefore, considering inhibitory properties of the synthetic compounds against 

this carbohydrate-hydrolyzing enzyme and simplicity of their preparation procedures, makes 

it possible to synthesis safer anti-diabetic drugs by selection of appreciate starting materials in 

the multi-component reaction. 
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Introduction:  
    Epoxidation of olefins have been paid much attention, using modified metalloporphyrins as 

models for cytochrome-P450 [1].The existence of hydrogen bonding in the active site of 

natural systems has been proposed as an important factor for heterolytic O–O bond cleavage, 

especially in peroxidase [2]. Moreover, hydrogen bonding in P450 results in high catalytic 

performance in consequence of a shorter Fe-S bond and greater electron donation from the 

axial thiolate ligand [3]. Hence, the investigation of the hydrogen bond effects is worthwhile 

in the catalysis researches. 

     In this work, Mn(por) bearing OH substituents in ortho and metha position of phenyl 

groups is heteregenized in Zeolite Imidazolate Framework (ZIF-8) matrix via host-guest 

interaction. The OH groups are capable of producing hydrogen bond with the C-H on the 2-

methylimidazolate parts of the matrix in the periphery of the porphyrin.The olefine 

epoxidation in the presence of  the heterogenized metalloporphyrin and  tetra-

nbutylammoniummonopersulfate as oxidant have been examined. 

Experimentals: 

Synthesis of T(2,3-OHP)PorMnOAc 

    5,10,15,20-tetrakis(2,3-dimethoxyphenyl)porphyrin was prepared by the Lindsey method 

[4]. The free-base porphyrins was metalated by corresponding salt; Mn(OAc)2·4H2O 

according to the Adler method [5]. James method with some modification in its purification 

was used for demethylation of the aforementioned porphyrin to the corresponding hydroxy 

porphyrin [6]. 

 

Synthesis of T(2,3-OHP)PorMn@ZIF-8 

    The template-directed strategy was performed by mixing 2-methylimidazolate (0.33 mmol) 

and Zn(NO3)2 (0.28 mmol) with T(2,3-OHP)PorMn in DMF to afford T(2,3-

OHP)PorMn@ZIF-8. The mixture was transferred into Tefon-liner Parr pressure vessels. 

Teflon liners were placed in autoclaves, and heated to 408 K for 36 h. 

 

 Epoxidation reactions 

     In a 5 mL round bottom flask containing CH2CL2/Methanol (1:5), the alkenes (0.2 mmol), 

catalyst (5 mg) and tetra-n-butylammonium hydrogen monopersulfate(0.4 mmol) were added. 

The mixture was stirred for 24 h at ambient temperature in a closed system  and analyzed by 

GC in the end. 

 

Results and Discussion:   
    Olefine epoxidations were carried out in the presence of  hetetrogenized metalloporphyrin ( 

T(2,3-OHP)PorMn@ZIF-8) and n-Bu4NHSO5. The results obtained through injection of the 

reaction solutions into GC showed an enhanced catalytic efficiency and a fairly good 

reusability for the aforementioned catalyst compared to the previously reported homogeneous 

complexes.  
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Conclusion: 

    The cooperating interplay of a kind of hydrogen bond is supported by the enhanced 

catalytic efficiency and fairly good reusability of the catalysis system presented. 
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 Introduction: Increasing human pollutions decrease the amount of water left on Earth! A main 

globally alarming issue is industries effluent. Wastewater if treated may be reused for various 

purposes. Hence it’s essential to develop, cost effective and environment-friendly techniques for 

separating pollutants effectively [1, 2].  

 Magnetic separation had been interested as a preferred method because it is suitable for 

heterogeneous bulk systems, commands further pollution effects and serves as an easy fast 

method utilizing external magnetic fields [3]. 

 But new efficient strategies for commercial wastewater treatment applications should be 

explored to introduce unique magnetic sorbents in an economic and eco-friendly manner.  

 Methods/Experimental: Synthesized magnetic nanomaterials were characterized by SEM, 

TEM, XRD and EDX measurements. Eventually experimental adsorption data were completely 

analyzed by ten different kinetic and equilibrium models, using nonlinear regression, for 

obtaining all the model parameters, maximum adsorption values, rate constants, correlation 

coefficients and four error functions. Here we used the robust design multivariate optimization in 

the laboratory experiments. For additional performance the antibacterial effects against both 

Gram-negative bacteria E. coli and Gram-positive bacteria S. aureus was proposed as well. 

 Results and Discussion: Firstly, Cinnamon-extract as reducing as well as capping agent [4] was 

used for green synthesis of Cin-Ag/Fe3O4 nanobiocomposite. The synthesis using plant extracts 

is simple, economical, requires less reaction time which results in green ultimate product [4]. 

Then Cin-Ag-Fe3O4 particles were studied as an adsorptive substrate holding regenerable 

properties under an external magnetic force [4]. We proposed comparative studies for all aspects 

of the new nanocomposite, and the adsorption of some typical organic toxins, as a large common 

class of environmental harmful compounds in the absence and presence of surfactant, was 

investigated (example of comparisons shown in Fig. 1).  

 
Fig. 1 The pseudo-second-order adsorption mechanism on different adsorbents 



 For instance Fig. 1 shows within almost 0–3 min, 84.76% removal of the whole at equilibrium 

was achieved for nanobiocomposite. Such a fast adsorption rate is attributed to the absence of 

internal diffusion.  

Facts suggest that the green composite, without any surfactant, could rapidly and effectively 

adsorb effluent in a new way for practical usage.  

The recyclable studies also showed high performance of the nanocomposite.  

Noteworthy to prevent time and resource wasting on unnecessary experiments, simultaneous 

optimization and response surface methodology for influence factors and their interactions was 

used (Fig. 2). Also various isotherm and error models were employed to interpret the adsorptive 

behaviors. 

 
Fig. 2 Typical response surfaces of full quadratic model between removal and two variables 

Conclusion: In order to address wastewater-treatment problem, an efficient cost-effective and 

environmentally benign nanobiocomposite was introduced in a new green manner usage. The 

overall comparison includes synthesis, capacities, many equilibrium and kinetic parameters 

besides other features were investigated. Of particular interest, the nanocomposite was bi-

functional and showed both antibacterial and higher net magnetic moments. Results indicated an 

unprecedented adsorption at saturation over conventional adsorbents necessarily for industrial 

applications, and thanks to high specific surface and new capabilities, the green process lasts a 

few minutes. 
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Introduction: Principal component analysis (PCA) is a dimensionality reduction method in 

which an original data is remapped into a new coordinate system based on the variance within 

the data space. A mathematical procedure is applied in PCA, transforms a series of (possibly) 

correlated variable into a (smaller) number of uncorrelated and orthogonal factors named 

principal components.[1] However, the principal components are uncorrelated but might be 

dependent. To measure dependency, two indices including maximum information coefficient 

(MIC) [2] and distance correlation (DC) [3] were utilized. In this work, the dependency between 

principal components was investigated in the several simulation data sets in the presence of the 

different types of artifacts. Finally, the potential applicability of dependency concept was 

employed to estimate the chemical rank in the different real evolving processes which were 

monitored by different kinds of techniques such as spectroscopy, chromatography, and 

electrochemistry.  

 Methods / Experimental: To investigate the dependency between principal components, data 

sets were simulated under a wide range of conditions. For spectroscopic study, two models were 

selected including kinetic and equilibrium models. the concentration profiles of species involved 

in the evolving (kinetic and equilibrium) processes were simulated, for a given rate constant(s) 

and equilibrium constant, respectively. Each clean simulated data set was constructed by pre-

postmultiplying of concentration profile by the multiple overlapping Gaussian absorption bands. 

Simulated chromatographic data set, was generated by the pure spectra and elution profile of 

components. Finally, to make simulated data sets resemble real data more closely, different kinds 

of artifacts (homoscedastic noise, heteroscedastic noise, and baseline drift) were added. 

Published FTIR-ATR spectroscopic, UV-Visible spectroscopic, DAD-HPLC, and 

chronoamperometry datasets were used as the real data sets to investigate dependency 

measurement.  

Results and Discussion: PCA is a universal and well established exploratory technique which 

decomposes the original data set to a bilinear model of uncorrelated factors called principal 

components (PC). Any physical or chemical factors involved in the evolutionary process cause 

the variation in the data space influences the principal components. So, they can be considered as 

the factors that assess the progress of the evolutionary process and therefore, the valuable 

information can be extracted from them. [4] Due to importance of the PCs, the investigation of 

their properties has the critical importance. To address this issue, the dependency between PCs 

was studied.  

First of all, a normally distributed random data set (100 × 100) was generated with zero mean 

and unit standard deviation. The dependency between each pair of PCs was determined by the 
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MIC and DC. (data not shown) ANOVA test shown no significant differences between MIC and 

DC obtained from the first seven PCs. So, no significant dependency was detected in random 

data set. In the next step, the dependency between PCs was investigated in the presence of the 

analyte(s)  in the wide range of chemical systems and monitoring techniques which are just 

exemplified here by simulating a kinetic model of the two-step consecutive first order reactions 

of the form         with signal-to-noise ratio is equal to five. The concentration profile and 

pure spectra, and the resulted absorbance spectra are shown in Figure 1. (a-c). 

 

Figure1. a) Concentration profile, b) pure spectra, c) the resulted absorbance spectra of the simulated datasets for the first order 

two-step consecutive reaction of form        , and d) MIC and DIC between the pairs of PCs.  

As can be seen (Figure 1. d), the MIC and DC values are decreased when secondary PCs that 

correspond to noise PCs are introduced. The primary PCs are shown highly dependency while 

they are uncorrelated. On the other hands, low degree of dependency was detected between noisy 

PCs (the secondary PCs). This results suggest that dependency concept between PCs relate to the 

number of chemical rank of system. This idea was utilized to estimate chemical rank by defining 

of two new indices based on MIC and DC to determine number of significant PCs in ill-

condition. 

Conclusion: MIC and DC could easily detect mutual dependency between PCs. Primary PCs 

containing the systematic informations show high degree dependency between PCs while no 

significant dependency was detected between the secondary PCs involved noisy information. 

The indices were derived from the dependency between PCs, usually reports better results in real 

data sets. 
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Introduction: The reaction of NH with NO has recently received a lot of attention in the kinetics 

community, because of its importance in the combustion of nitrogen containing fuels, in thermal 

DeNOx, and related process. There have been several measurements of the overall rate constants 

for NH+NO, including room temperature studies, shock tube, and flame measurements. The rate 

constant is found to have values in the range 3.8–5.8×10
-11

 cm
3
/s at 300 K, increasing slowly 

with temperature [1]. In this work, classical dynamics simulations for the NH + NO reactionhave 

been investigated on an interpolated ab initio potential energy surface. 
 

Method: In this study the PES has been computed as a modified Shepard interpolation over a 

data set of ab initio points using the Grow methodology. The energy can be expressed in terms of 

all the atom-atom distances. For any atomic configuration, the atom-atom distances, nR , n=1,…..,

2/)1( NN , are easily calculated from the Cartesian coordinates. We can use, )
1

(
n

n
R

Z  . The 

potential energy at a configuration R in the vicinity of a data point, )(iR , can be expanded as a 

Taylor series, iT , in these inverse distances. 
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Where  Z(i)V  is the value of the potential at )(iZ  and the derivatives are taken with respect to 

inverse distance at )(iZ .Once the required energy and derivatives have been evaluated at some 

number, dN , of molecular configurations (number of data points) through ab initio calculations, 

a modified Shepard interpolation gives the total potential energy at any configuration Z  as a 

weighted average of the Taylor series about all dN  initial data points and their symmetry 

equivalents:                              
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Where each iT , has associated weight, iw . In this expression G  denotes the symmetry group of 

the molecule. The details of the Grow methodology have been presented previously [2-4]. 

 

Results and Discussion: As indicated in Figure1, it was found that there were different reactive 

channels available depending on the orientation of the colliding fragments. Depending on the 

orientation of reactant molecules, complexes vw1 and vw2 were formed. HNO, N, NON, H, N2H, 

O, N2O, N2, OH products, six vibrationally energized were observed. 



In this work the reaction probabilities calculated for the interpolated gas-surface PES as a 

function of the number of data points (Figure2). The PES was interpolated using the two part 

weight function. All of the result will be reported in the conference, including preliminary 

investigations of the suitability of the grown PES for studying inelastic (non-reactive) collisions. 

-600

-500

-400

-300

-200

-100

0

100

200

300

N N

O

H N N

HO
N

H

O N

O N

HN

N

O

N

H

O N

N

H

vw2

vw1

E
n

e
rg

y
 (

k
J
m

o
l-1

)

N
2
 + OH

N
2
O + H

N
2
H + O

HNO + N

NON + H

Int
6

TS
12

TS
11

Int
5

TS10

TS
9

Int4

TS
8

TS
7

TS
2

TS
5 TS

6

Int
3

TS4

Int
2

Int
1

TS
3

TS
1

NO + NH

 

Figure 1. Relative energies of all species in the reaction NO + NH at the mp2/6-

311++g(d,p)//ccsd(t)/6-311+g(d) leve. 
 

Conclusion: The suggested mechanism consists of includes 5 products and 12 transition states 

(TS1-TS12). N2+OH product is more stable than the other products. Depending on the orientation 

of reactant molecules, complexes vw1 and vw2were formed. Reaction probabilities calculated for 

the interpolated gas-surface PES as a function of the number of data points. 
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Figure 2. Reaction probability vs number of data points for a PES constructed using a two order 

Taylor expansion. 
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Introduction: 
The inorganic benzene, borazine B6N6, is a textbook example of a six-σ-electron six-

membered ring.[1] Compared to benzene, the cyclic delocalization of electrons in the 

borazine ring is reduced due to the large electronegativity difference between boron and 

nitrogen. The polarity of the B-N bond causes borazine to show a reactivity pattern different 

from that of benzene. Understandably, the chemistry of borazine is dominated by addition 

reactions. The electrophiles first attack at nitrogen centers and form the corresponding 

conjugate acid, H3B3N3H3E
+
 (E

+
= electrophile; H

+
, CH3

+
, etc.), similar to the benzonium ion 

and under basic conditions, substitution reactions occur.[2] 
 

Methods: 

The structures 1-4 were optimized at the DFT-B3LYP/6-31G* theory level.[3] All the 

calculations of the structures 1-4 (Figure 1) were carried out using the Spartan ‘10 

package.[3] The calculations on the selected structural data (bond length (Å), bond angle (°) 

and torsional angle (°)) of the structures 1-4 were undertaken using a DFT-B3LYP/6-31G* 

method. In order to evaluate the aromaticity indexes of these molecules, the nucleus-

independent chemical shifts (NICS) of them have been calculated using the 6-31+G** basis 

set. [4] The dummy atom was placed 1 Å above the ring plane. 

 

Results and Discussion:  
Recently, we have introduced the new term entitled "anomeric based oxidation" for the first 

time [5]. The aims of this study is tasked-specific and knowledge based development of 

anomeric based oxidation and/or aromatization. This computational study will be present 

another piece of a practical puzzle that lead to the target molecules via anomeric based 

oxidation mechanism and/or aromatization. With this aim, we have chosen borazine B6N6 as 

a target molecule for its aromaticity investigations. The structures 1-4 were optimized at the 

DFT-B3LYP/6-31G* method. [3] In Figure 1 has shown the selected structural data (bond 

length (Å), bond angle (°)) of the structures 1-4. 
  

 
 

Figure 1. The structures 1-4 were optimized at the DFT-B3LYP/6-31G* method 
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Table 2. The calculated NICSs (ppm) for the target molecules. The negative values indicate the aromaticity. 

 

compound Benzene I II III 

NICS -10.24 -2.78 -2.43 0.99 

 

 

 

 

            
 

Figure 2. The up (left) and side (right) view of compound III molecular orbital (HOMO-10, Isovalue 0.035) 

 

The results of NICS calculation are shown in table 2. For more clarity the NICS value of 

benzene molecule is also calculated at the same level. The compounds I and II are both 

aromatic. However, in comparison to the benzene, their aromaticity is significantly lower. 

About the compound III, the NICS value elucidates an antiaromatic compound. This 

molecule which is the dimer of compound II has 12 Л electrons. According to the Hückel’s 

rule (4n+2) this molecule should be antiaromatic which justify the outcome of NICS 

calculation. But, the planar structure and also the very low NICS value interested us to assess 

its molecular orbitals more carefully. As depicted in the figure 2, the p orbital of this system 

can interact with each other to generate a conjugated system. This phenomenon just has been 

seen for the aromatic compounds. 

 

 Conclusion: 

 

This calculation reveals a competition between the Hückel’s rule and the conjugation of the p 

orbitals. The aromatization stability is tends toward Hückel’s rule. On the other hand the p 

conjugation determines the structure (planar) of this system. Thus development of anomeric 

based oxidation and/or aromatization mechanism lead to knowledge based designing of 



biomimetic reactions in the future. We think that the obtained results from this research will 

be support the idea of rational designs, syntheses and applications of target molecules for the 

development of anomeric based oxidation and/or aromatization mechanism. 
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Introduction:Chlorofluoromethanes have a variety of important industrialapplications. However, 

they are photochemicalsources of C1 atoms, and it is this property that hasbeen shown to be 

detrimental to stratospheric ozone concentration.In chlorine-substituted methanes, the C-C1 bond 

has thelowest energy, and if chlorine substitution is increased, the firstC-Cl bond energy is 

generally lowered.Hence, dissociation to produce a C1 atom is expected to be an important 

dissociation channel[1].We study the reaction decomposition of dichlorodifluoromethanin the 

gas phase to investigate their order of stability and study the kinetics of the reaction. 

Method:The geometries of the stationary points were optimized at the MPWB1K [2]level. 

Calculations at the MP2/6-311++g(d,p)//CCSD(T) 6-311++g(d) [3,4] level were carried out to 

obtain more accurate energies for the stationary PES(Figure 1).The RRKM-TST model was used 

to calculate the individual rate constants [5]. 
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Figure 1. Relative energies of all species in the reaction of decomposition of 

dichlorodifluoromethan at the mp2/6-311++g(d,p)//ccsd(t)/6-311+g(d) leve. 
 

Results and Discussion: Figure 1 show that the PES of R1 is low than the other 

reactions.Separation of fluorine atoms of the molecules CF2Cl2 depends on a relatively high 

energy.Channels R2, R4 and R5 to produce the product CFCl and ClF. Theoretical study of the 

reaction decomposition of CF2Cl2 in the gas phase was considered to investigate their order of 

stability and study the kinetics of the reaction R1 along with the consumption of CF2Cl2 to 



produce CF2 and Cl2 and a chemically-energized intermediate (Int).Figure 2 shows the effect of 

temperature on the calculated rate constants for channel R1.Nonlinear least-squares fitting [6] 

was used to calculate all rate constants at T=1000 to 2300 K Using 
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Arrhenius Equations and reported in Table 1. 

 

Table 1. The Fitted Parameters for Reactions R in the Temperature Range T=1000- 2300 K. 

Reactions  

(R1)notun (R1)tun Parameter 

50103.2   
50102.2   A(s

-1
) 

4.6 4.6 n 

477.3 477.0 E(kJ mol
-1

) 

58.7 58.4 T0(K) 
 

 

Figure 2. Arrhenius plot of the calculated rate constants for reactions R1 in which rate constants 

are determined. 
 

Conclusion:CF2Cl2 is more stable than the other compounds. CF2Cl2 decomposition leads to the 

formation of three product groups thatCF2+Cl2 product is more stable than other 

products.Therefore,the rate constant calculations were done on R1.Tunneling effect was not 

effective for this reaction. 
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Introduction: Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) is one of the energetic 

material used for various applications. There are two grade of HMX namely A-HMX and B-

HMX which contain 4-6% and below 1% of 1,3,5-Trinitro-1,3,5-triazacyclohexane (RDX) 

impurity respectively. To phlegm and desensitize the HMX about 5% wax was added which new 

composition called Ocfol [1]. 

Many unexpected runaway accidents had occurred due to explosives storage or transportation 

around the world [2]. Aging is the most serious reason of these kinds of accidents. 

The goal of this work is to compare the effects of RDX impurity and wax additive on kinetic and 

thermal aging of HMX. 

Methods: The DSC thermograms for A-HMX, B-HMX and Ocfol under Argon atmosphere and 

the heating rates of 4, 6, 8 and 10 °C min
-1

 are shown in Fig. 1 

 

 

Fig 1 DSC thermograms under Ar atmosphere at different heating rates for a – B-HMX (< 1% 

RDX impurity), b – A-HMX (5% RDX impurity), c – W-HMX (5% wax) samples 



In kinetic analysis, the rate of a solid-state reaction can be assumed a function of temperature and 

conversion which generally described by [3]: 

  

  
  ( ) ( ) 

Results and Discussion: The KAS isoconversional method was used to obtain activation 

energies of 229.36, 221.05 and 267.37 kJ mol
-1

 and then the compensation effect method was 

used to obtain preexponential factors of 4.345×10
20

, 3.785×10
21

 and 5.77×10
25

 S
-1 

for B-HMX, 

A-HMX and Ocfol respectively. As there is a variety in Eα and A, the reaction model was found 

A2 for all of them. 
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Fig. 2 Activation energy versus the extent of conversion between α= 0.2-0.8 at four heating rates 

of 4, 6, 8, 10 °C min
-1

 

Conclusion: The reaction models are same in all cases but decomposition temperature and 

activation energy were decreased in runty values in A-HMX while the preexponential factor was 

increased. The wax additive decreases decomposition temperature while it increases the 

activation energy, preexponential factor and lifetime of HMX in Ocfol sample sorely. B-HMX or 

pure HMX has longer lifetime and it could be stored for longer period in compare with A-HMX. 
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Introduction: Transition metals play an essential roles in cross-coupling reactions [1]. The 

Suzuki reaction between aryl halides and aryl bronic acid is one of the important and widely used 

procedures for the synthesis of molecules containing biphenyl moiety, which is found in many 

fine chemicals and biologically active compounds [2], [3]. This work reports a green and high 

yield protocol for the Suzuki reaction. Here, a nanomagnetic catalyst based on Palladium with 2-

amino pyridine ligand has been used for the Suzuki reaction at room temperature and in water. 

Also, a very promising result was observed for oxidation and Sonogashira reaction.  

Experimental: The overall fabrication strategy is shown in Scheme 1. The silica-coated 

magnetic nanoparticles were synthesized according to the procedure reported elsewhere in the 

literature [4]. The silica-coated magnetic nanoparticles were used to synthesize [MNPs@2-

aminopy][Cl] nanoparticles. The catalyst was fully characterized by FT-IR, TGA, CHN, SEM, 

EDX, and atomic absorption spectroscopy. Also DFT method was employed for electronic and 

structural studies. The synthesized catalyst was used in the synthesis of different derivatives of 

biphenyl systems. The optimized condition was identified by GC. 

 

Scheme 1 

Results and discussion: The surface morphology of the synthesized nanoparticles was observed 

by SEM. Fig. 1 shows uniform sized spherical particles with slight aggregation and a mean 

particle size of 20–25 nm. Atomic absorption spectroscopy (AAS) analysis of the catalyst 

showed the amount of palladium loaded on the magnetic nanoparticles was about 0.80 mmol g
-1

.  

In addition to its recyclability, its air and moisture-stable properties other important aspects of 

this new heterogeneous catalysis. We evaluated optimized reaction condition at room 

temperature and in water. The reaction of phenyl bronic acid and para bromo toluene was fully 

converted after 4 hours. In general, the yields of the reactions in all cases were excellent and 

were completed in moderately low reaction times.  



 

 Fig. 1 

 

Conclusion: In the present paper, we summarized the application of a nanomagnetic catalyst of 

Pd in the Suzuki reaction. This catalyst can not only catalyze the reaction with high yields, but 

also because of its function in the water, it adheres to the principles of green chemistry, and, 

furthermore, because of its magnetic property it can easily be separated from the reaction 

medium by using an external magnet.  
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The photocatalytic degradation of metronidazol was studied using ZnO–NiO/nano-clinoptilolite 

under UV irradiation. The clinoptilolite nano-particles (NC) were obtained via ball-mill method. 

The catalyst was obtained via calcinations of Ni(II)-Zn(II)-exchanged NC. The mole ratio of 

ZnO/NiO affected the photodegradation efficiency because activity of the coupled catalysts 

depends to the both e/h production and electron scavenging processes. XRD, FTIR, SEM-EDX, 

X-ray mapping, DRS, TEM and BET techniques were used for characterization of the samples. 

The experimental parameters which influenced degradation process were optimized as 1.2 g L
−1

 

of NiO 0.7–ZnO4.3/NC catalyst, 2 mg/L metronidazole at pH 3. The degradation/ mineralization 

extents were confirmed by COD and HPLC. 

 

Keywords: photocatalytic photodegradation, Clinoptilolite nano-particles, Calcination, 

temperature, Metronidazole , NiO-ZnO, semiconductors 

 
Introduction 

Enormous research activities on the photocatalytic properties of semiconductors have been 

triggered all over the world. A photocatalytic mechanism [1] is based on that in an aqueous 

environment, the photogenerated electrons (e
-
) and holes (h

+
) can undergo reaction with 

dissolved molecular oxygen, surface hydroxyl groups and adsorbed water molecules to form 

hydroxyl (
•
OH) and superoxide (O2

-
) radicals. Due to high activities of these radicals, which can 

easily oxidize the organic matters to H2O, CO2 and other inorganic substances, the technology 

has tremendous potential in environmental management applications. To improve the 

photocatalytic activities, an effective means of combining semiconductors with different band-

gaps and supporting them onto a suitable support such as zeolites have been suggested. In  the 

present work, for increasing the photocatalytic activities of ZnO and NiO towards 

photodegradation of Metronidazole (MNZ) their coupled system was supported onto 

clinoptilolite nanoparticles.  

 

Experimental 

 2 g NC powder was added to solutions with different Ni(II) and Zn(II) concentrations to prepare 

Ni(II)-Zn(II)-NC samples (10 mL, 12 h at continuous stirring). The suspensions were centrifuged 

at > 5000 rpm and the ion exchanged samples were calcinated at 400 C (as optimized calcination 

temperature) to prepare NiO-ZnO-NC catalysts with different NiO/ZnO ratios. Ni and Zn 

amount of the catalysts was calculated by atomic absorption spectroscopy. 

 

Result and discution 

XRD patterns  

The XRD pattern showed in Fig. 1A belongs to NiO-ZnO/NC which presents characteristic XRD 

lines of clinoptilolite zeolite  according to JCPDS No. 39–1383. More XRD and XRF data of the 

used clinoptilolite has reported in our previous work [5]. XRD lines of NiO phase were observed 

at 37.26◦ (111), 43.3◦, (200), 69.89 (220), 75.43◦ (311), 79.43 (222) which have good agreement 

with JCPDSNo. 89–1397 and literature [6]. Typical XRD reflections of ZnO were also assigned 



at 31.84 (100), 34.51 (002), 47.63 (102), 56.71 (110), 62.69 (103), 69.18 (201) which agree with 

JCPDS PDF No. 880287and literature [6-7]. 

As shown in Fig 1B absorbance intensity of MNZ solution during the photodegradation was 

decreased, confirming degradation of MNZ molecules to smaller fragments. Fig. 2 shows that the 

best photodegradation activity NZ3-NC catalyst, confirming mole ration of NiO/ZnO affects the 

degradation activity. 

….. 

 
 

 

Fig. 1. A) XRD pattern of NiO-ZnO-NC; B) Decrease in UV-Vis absorption spectra of MNZ solution 

during its photodegradation by NiO-ZnO-NC;  catalyst 

 

 

 
Fig. 5. Effect of supported NiO/ZnO ratio onto MC particles on photodegradation extent of MNZ 

 

Conclusions 

Based on the obtained results, both coupling and supporting of ZnO and NiO semiconductors 

significantly increased their photocatalytic activity. Also, particles size of the zeolitic support 

affected the catalytic activity of the supported semiconductors, so the best activity was obtained 

for the supported semiconductors onto clinoptilolite nanoparticles. 
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Introduction: Reactive dyes are extensively used in the textile industry because of their good 

properties [1]. The bisazo reactive dyes have great possibility for structural variations and the 

production of a wide range of reactive dyes [2]. These dyes include two azo chromophores in 

their molecular structure [3]. In the present work we choose sulfamerazine group to be 

incorporated into a commercial reactive dye structure Remazol Black B (CI Reactive Black 5) by 

replacing PABSES (p-aminobenzene-sulphatoethylsulphone) with sulfamerazine group resulting 

a modified reactive dye. 

Experimentals: The PABSES was diazotized in HCl by addition of sodium nitrite at 5˚C. The 

product was coupled with H-acid at pH 2. For diazotisation of sulfamerazine, sodium nitrite was 

dissolved in concentrated sulphuric acid. The temperature was up to 60˚C for a short time, then 

reduced to 5˚C and the sulfamerazine was added slowly. The diazonium salt was added to 

product of previous step at pH 4.5-5. The dye was precipitated by adding NaCl, filtered off and 

dried at 30˚C. 

Results and discussion: The structure characterization was studied using FTIR and 
1
H-NMR 

spectroscopy. The infrared spectra of the synthesized dye exhibited a band at 1497cm
-1

 due to 

azo group that confirmed the coupling procedure was successful. A band at 3455cm
-1

, was 

assigned to the stretching vibration of N–H groups. The S=O stretching bands of the dye are 

located at 1139-1284 cm
-1

. Also, the FTIR spectra of dye showed bands at 1215cm
-1

 and 

1627cm
-1

 that corresponding the C=C and C–N groups respectively (Figure 1). The 
1
H-NMR 

spectrum of modified dye showed a peak in the 7.95 ppm assigned to aromatic protons. The 

spectrum revealed two triplets at 3.61 and 4.18 ppm, each integrated to two protons, assignable 

to the α- and β-methylene protons of the sulphatoethylsulphone (SES) group, respectively. Two 

NH proton resonances were observed in 10.08 and 11.22 ppm. Additionally, the peak appeared at 

2.21 ppm can be attributed to the methyl protons. NH2 protons were observed as broad peak at 

5.49-6.07 ppm (Figure 2). The dye had a maximum absorption λmax (H2O) 580 nm. 
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Figure 1. FTIR spectra of dye                           Figure 2. 
1
H-NMR spectra of dye 

 

Conclusion: Modification of a commercial reactive dye (Remazol Black B) for synthesize a new 

bisazo reactive dye was carried out by replacing PABSES in the commercial dye with 

sulfamerazine group. Different properties of new dye analyzed by analytical methods such as 

FTIR,
 1

H-NMR, and UV/Visible spectrometer. The spectra of the dyes confirmed the presence of 

sulfamerazine group. 
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Introduction: Cucurbiturils (CB) are macrocyclic molecules made of glycoluril 

monomers linked by methylene bridges which it are particularly interesting to chemists 

because they are suitable hosts for an array of neutral and cationic species. The rigid 

structure and capability of forming stable complexes with molecules and ions also make 

CB attractive as a building block for the construction of supramolecular architectures [1, 

2]. In this paper, we applied a specific nano cucurbituril for adsorption and removal of 

nitrophenol from wastewaters.  

Method/ Experimentals: 

The cucurbit [6]uril nonporous was synthesis by cooperation of researchers in Technology 

Research Institute of Ahvaz [3]. The suggested adsorbent was synthesized and 

characterized using powder X-ray diffraction, SEM, TEM (Fig. 1) and FT-IR 

spectroscopy. The removal procedure was studied in batch mode and effects of important 

parameters such as pH of aqueous medium, adsorbent dosage, contacting time and 

interfering ions on the adsorption were investigated and optimized. At the optimized 

conditions, the adsorption isotherms were measured and results were fitted with Langmuir, 

Freundlich and Temkin isotherm models.  

 

Fig. 1. TEM of CB[6]. 



 

 

Results and discussion: The results of investigation of solution pH show that the removal 

of analyte is almost constant in the pH range of 3-9. It was found that the adsorption of 

nitrophenol on cucurbit [6]uril were correlated well with the Freundlich equation as 

compared to the Langmuir and Temkin equations in the studied concentrations, and the 

maximum loading capacity was found upper than 50 mg g
-1

. The pseudo-first order and 

pseudo-second order kinetic models for nitrophenol removal by CB[6] was investigated. 

The correlation coefficients for the second- order kinetic model were higher than 0.999 

indicating the applicability of this kinetic model of the adsorption process of nitrophenol 

on CB[6]. 

Conclusion: The adsorption was found to be independent of pH in the range of 3-9 but it 

was dependant on adsorbent dosage, and contact time. Isotherm analysis of the data 

showed that the adsorption followed the Freundlich model well. The results showed that 

CB[6] has a high adsorption capacity for nitrophenol which is comparable or better than 

other adsorbents. Finally the removal procedure was successfully applied to the removal of 

nitrophenol from wastewater samples. 

 

Keywords: Nano-cucurbituril, Nitrophenol, Removal, Batch procedure. 
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Introduction 

The H-bonding between the aromatic rings and some other proton donors has been studied 

periodically by theoretical and experimental methods [1]. CH… interactions were often 

regarded as the weakest class of H-bonds. Nevertheless, the nature of the CH… interactions is 

significantly different from conventional H-bonds.  

The T-shaped configurations can often be seen in biological systems, supramolecular chemistry 

and host–guest chemistry. Therefore, it would be important to understand how substituents affect 

the different properties of the configuration [2]. An important area of both experimental and 

computational research is the study of interactions in T-shaped complexes using NMR 

spectroscopy [3]. 

Methods 

The geometry optimization of the complexes have also been performed at the MP2(FC)/6-

311++G(d,p) level using the Gaussian 09 suite of programs. The basis set superposition error 

was considered by the counterpoise method in the geometry optimization.  

The wave functions obtained at MP2(FC)/6-311++G(d,p) level have been analyzed by the 

quantum theory of atoms in molecules and natural bond orbital method using AIM2000 and 

NBO5.0 softwares, respectively. 

Herein, the NMR calculations were performed at B3LYP/6-311++G(d,p) and PBE0/6-

311++G(d,p) levels using SPINSPIN keyword.  

Results and discussion 

In a previous work, we investigated the influence of substituents on cooperativity between 

CH… and N…H H-bonds in the T-shaped configuration of X-benzene(FH…pyrazine…HF) 

complexes [4]. Here, we theoretically examine the influence of CH… interaction on coupling 

constants across 
15

N…
1
H‒

19
F H-bond in the substituted T-shaped complex of X-

benzene(FH…pyrazine…HF) (see Scheme 1).  
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It was observed that 
1h

JN−H / |
2h

JN−F| is diminished /amplified by increasing electron-donating 

power of substituents. These correlations can be explained using Hammett constants. Also, 

reverse / direct correlations have been found between 
1h

JN−H / |
2h

JN−F| and binding energies 

(|Equaternary|). The results indicated that |
2h

JN−F| increases as cooperative and synergistic energies 

become more negative. This trend is reversed for 
1h

JN−H. AIM and NBO analyses showed that the 

decrease / increase in 
1h

JN−H / |
2h

JN−F| values is accompanied by increasing electron density at 

N…H BCP and energy value of LpNσ
*
H-F interaction. 

 

 

 

 

 

 

 

Scheme 1. The investigated complexes. X = H, F, Cl, Br, CCH, BF2, NC, CF3, CN, NO2, CH3, C(CH3)3, NH2, 

N(CH3)2. 

Conclusions 

Meaningful relationships have been observed between the coupling constants and geometrical 

parameters, binding energies and topological properties of electron charge density in considered 

T-shaped complexes. 
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Introduction 

Detection and determination of copper ions is very important because it is the third largest 

amount of transition elements exist in our human body[1]. However copper is highly toxic and 

even causes wilson's and alzheimer in humans disease [2]. polyvinyl chloride (PVC) is the most 

widely used polymers in optical sensors [3]. In order to increase the sensitivity of the sensor 

response carbon dots(CDs) are a good option[19-22].the optimizing of variable performed by 

central composite design (CCD) because it is better than one-variable at a time (OVAT) because 

time and material consumption is lowed and interaction  between  variable is  investigated[4]. 

Methods/ Experimentals 

The ionophore synthesized by mixing of  isonicotinohydrazide and dialdehyde in suitable 

amount and carbon dots(CDs) prepared by citric acid (CA) in  sufficient condition.for 

preparation of  membrane ionophore(X1), ionic additive(X2), DBP and PVC ratio(X3) are mixed 

in optimum condition that it resulted of CCD according figure 1. 
Results and discussion 

Spectral characteristic shown in figure 2 that it is compared sensor performance in phosphate buffer 

solution (1) and membrane (2). the absorption spectra of free and immobilized ligand (H2L) recorded 

after reaching equilibrium in phosphate  buffer solutions(PBS)  containing various concentrations of Cu2+ 

ions. Since fluctuation of pH changed the absorbance of both the free and complexed forms of the 

immobilized ionophore , pH examined in  range of 3 to 10. and pH 7.7 seems to be a proper choice. 
Curvatures response surface plots seen in figure 3 may be assigned  to interaction between the 

variables. The response time of the optode is 5min. That it exhibits a linear range from of 6.3 × 

10-6 to 3.78 × 10-5 mol L-1 of Cu2+ ions. Regeneration of the optode  membrane was 

investigated by various reagents and EDTA is the best. The results show that the selectivity,  

reproducibility and repeatability are acceptable. The applicability of this optical sensor for the 

valuation of Cu2+ ion content were certified by the analysis of real samples such as water 

samples is satisfactory. 

 Conclusion 

The analytical figure of merit of  proposed optode was in good level. The optode was found to be 

stable and dependable for Cu2+ ions determination in various samples 

This optical sensor  gives a sensitive, low cost and selective procedure for the determination of 

Cu2+ ions based on a novel optode. Optode reversibly is associated with color change from 

colorless to yellow. 
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Introduction: Ion-selective electrodes (ISE) are the chemical sensors with the longest and 

probably with the most frequent routine application. In  recent  years,  studies  in  the  design  of  

selective  ionophore  as  a  sensor  for  ion  selective electrodes  have  been  carried  out [1]. A 

significant number of macrocyclic ligands, have been used in the construction of polyvinyl 

chloride (PVC) based membrane electrodes for determination of alkali and alkaline earthmetal 

cations in solution. The cryptand molecules are three dimensional analogues of crown ethers, but 

they are more selective and complex the guest ions more strongly. In contrast to the typical 

crown ethers, cryptands bind the guest ions by both nitrogen and oxygen donors. Their three-

dimensional encapsulation mode, confers some size-selectivity. We report here the result of 

investigation of design and construction of an ion-selective membrane electrode for potassium 

cation by using kryptofix22 based on PVC. 

Methods / Experimentals: In this research project, a highly selective potassium cation electrode 

was prepared by using kryptofix22 as an ionophore, o-nitrophenyl octyl ether (o-NPOE) as 

plasticizer, graphite as an additive and polyvinyl chloride (PVC). Dip/Dry method has been 

applied to coat the graphite rod with the sensing membrane. The amounts of membrane 

ingredient under optimal compositions were mixed and dissolved in THF. A polished graphite 

electrode (3 mm diameter and 10 mm length) dipped into the membrane solution, then removed 

and allowed to dry for 24 hour. A membrane was formed on the graphite surface as sensing 

layer. 

All measurements were carried out at room temperature with a cell of following type: 

Ag|AgCl; KCl (satd.) || K
+ 

 sample solution | Ion-selective electrode | graphite bar. 

The performance of the electrodes was examined by measuring the emfs of KNO3 solutions 

prepared with a concentration range of 10 
-1 

to 10 
-8 

M by successive dilution. 

Results and Discussion: The influence of the membrane composition on the potentiometric 

response of the electrode has been investigated and optimized to improve the performance 

characteristics. At the first, we determined the kind of plasticizer and then we obtained the 

optimum composition of the membrane. The best performance was obtained with the membrane 

composition (W/W %) of o-nitrophenyl octyl ether (61%), PVC (27%), graphite (9.3%) and 
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kryptofix22 (2.9%). The electrode exhibits a nernstian slope (5798±0965 mV/decade) in a linear 

concentration range of 190 × 10
-4

 to 190×10
-1

 M. the electrode has a good response time of about 

10 s, with a satisfactory reproducibility and relatively long life time about 8 weeks without 

significant drift in potential. The electrode operates in the pH range of 390–990 for 10
-2

M 

solutions of K
+
 cation.  This electrode reveals an acceptable selectivity towards K

+
 cation over a 

wide concentration range of heavy metal cations. 

 

 

Conclusion: Ionophores for use in sensors should have rapid exchange kinetics and adequate 

complexation formation constants in the membrane. In addition, they should be well soluble in 

the membrane matrix and have a sufficient lipophilicity to prevent leaching from the membrane 

into the sample solution. The ionophore is selective for potassium ion, due to the good fit 

condition of K
+ 

to kryptofix22 cavity. The main advantage of the potentiometric potassium 

cation selective coated-membrane electrode is its simple of preparation, short conditioning time, 

fast response time, Nernstian behavior and improved good selectivity. The coated-membrane is 

long lived and chemically stable. 
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Introduction: Recent studies have shown that applying strain to nanotubes will affect their 

property. For example, it has been reported that the band structure of carbon nanotubes can be 

altered by mechanical strain and by changing the CNT size, except for uniaxially strained 

armchair tubes [1]. We have investigated the influence of strain on structural and electronic 

properties of zig-zag type of boron nitride nanotubes (BNNTs) by density functional theory 

calculations [2]. Our results show that the effect of axial strain on the electronic and structural 

properties of zig-zag BNNTs depends on the diameter as well as the length of the nanotube. 

 

Methods: The geometry of nanotubes was optimized at the B3LYP/6-31+G(d) level using the 

Gaussian03 suit of programs. The principal idea of the geometry-based index was based on the 

harmonic oscillator model of aromaticity (HOMA) [3]. To distinguish the π-electron 

delocalization, Raczyńska and co-authors proposed Harmonic Oscillator Model of Electron 

Delocalization (HOMED) [4]. In the present work, the axial strain effects on aromaticity factor 

in some single walled BNNTs have been studied. The HOMA and HOMED have been 

calculated to quantify aromaticity in terms of structural criteria. 

 

 Results and Discussion: The stoichiometry of (4,0)3, (5,0)3, (6,0)3, (4,0)5, (5,0)5, and (6,0)5 

BNNTs are B16H8N16, B20H10N20, B24H12N24, B24H8N24, B30H10N30, and B36H12N36, respectively. 

The engineering strain in the axial direction of the BNNT is given by 

     
    
  

 

where L is the length of the BNNT in the axial direction following elongation and Lo is the 

initial length. With regard to Figure 1, it can be concluded that aromaticity of zig-zag BNNT decreases 



with the increase of axial strain (Eng). The general trend of HOMA during tension is similar to that in 

HOMED in all studied nanotubes. The HOMED index is between 0.9 and -0.9 contrary to the HOMA 

index which varies from 0.6 to -4.0 during tension. Almost all of HOMA have strongly negative values 

contrary to the HOMED indices during tension.  

 

 

 

 

 

 

 

 

Figure 1. The relationship between HOMA, HOMED and Eng in considered systems. 

The cohesive energy or the binding energy (BE) per atom for BNNT was calculated according to 

the following formula: 

   
[           ]  [       ]

     
 

where a, b, and c are the number of B, N, and H atoms, respectively. EB, EN, and EH are the 

ground state total energies of B, N, and H atoms, respectively, and EBaNbHc is the total energy of 

the optimized clusters representing the nanotubes. The results indicated that the increase in BE 

values is accompanied with decreasing aromaticity.  

Conclusion: With regard to changes of HOMA and HOMED during tension, it can be concluded 

that aromaticity of zig-zag BNNT decreases with the increase of axial strain. 
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1. Introduction 

Pollution of aquatic environments by heavy metals, particularly as a result of industrialization, is 

increasingly being associated with public health in an urban setting, since heavy metals not only 

lead to contamination of aquatic life, but also cause harm to people's health, even at low 

concentrations. Among heavy metals, Cd (II) and Cr (III) are seriously considered to be toxic for 

animals and humans alike, and it is classified by the International Agency for Research on 

Cancer as a human carcinogen. Nevertheless, low concentrations of Cd (II) and Cr (III) ions in 

environmental water samples associated with high matrices effects; make the direct 

determination of the element a very difficult task. This way, separation and pre concentration 

procedures must be performed prior to the analysis. Methods based on solid phase extraction 

(SPE) have been increasingly used to the detriment of liquid–liquid extraction, due to their 

advantages including cost effectiveness, easiness of automation with flow injection analysis, 

environmentally friendly, faster, simpler, higher preconcentration factors and improved 

sensitivity. In this study, our objective is to investigate the feasibility of polyamid66 (PA)/ 

Al2O3 dispersed on solid substrate of silica matrix, prepared by sol–gel process, as a promising 

adsorbent for Cd (II) and Cr (III) ions and optimization of adsorption were investigated.  

2. Experimental 

2.1 Preparation of PA66/Al2O3: The preparation of PA66/Al2O3 by sol–gel process was 

carried out. First of all, polyamid6 granule dissolved in small amounts of THF then the solution 

slowly added to the Al2O3 previously suspended in ethanol under a nitrogen atmosphere, and the 

resulting mixture was stirred at 60 °C. The solvent was slowly evaporated until gel formation. 

The gel obtained was ground and the remaining solvent were evaporated under vacuum, resulting 

in a xerogel completely dried. The resulting particles were washed with ethanol in a soxhlet 

extractor. Finally, the material was washed with deionized water and ethanol, and dried under 

vacuum and then stored. 

3. Results and discussion 

The adsorbent revealed characteristics of a porous material and a remarkable specific surface 

area. The high specific surface area reflects the good accessibility of sites provided by the 

adsorbent for Cd (II) and Cr (III) ions. This feature is highly desirable for the proposed 

application of this solid adsorbent in flow preconcentration system for the determination of 

metals. In addition, the high specific surface represents significant advances over resin-based 

ion-exchange adsorbents. A good dispersion of the Al2O3on the polymer matrix is an important 

feature for the application of the material as a new adsorbent for trace metals. The PA66/Al2O3 

material exhibits excellent mechanical and chemical Resistance. The infrared spectrum of 

PA66/Al2O3 shows signals at ~3400 cm
−1 

which are attributed to N-H absorption and 

deformation modes of O–H bonds of molecularly adsorbed water (δO–H), respectively. The 



absorption at ~1715 cm
−1

 is related to stretching of the (νC=O) groups.  The broad absorption 

centered at 3386 cm
−1

 is assigned to stretching vibration of O–H groups involved in hydrogen 

bonds (νO–H). The shoulders at 3250 cm
−1

 and 3650 are related to free and strongly H-bonded 

OHgroups, respectively. The infrared spectra showed no bands that are typical of Al–O 

vibrations in the region between 700 and 550 cm
−1

. The infrared spectra also indicated that the 

Al2O3 network is slightly disturbed in the presence of polymer matrix. 

Determination of Cd (II) and Cr (III)    in water samples and certified reference Material: 

The accuracy was evaluated by addition and recovery tests on samples of tap, mineral and river 

waters, as well as by analysis of certified reference materials and cigarette sample. The results 

obtained for recovery, ranging from 99.6% to 100%, attested the accuracy of the method for 

water samples. Furthermore, the certified amounts of Cd (II) and Cr (III) ions in certified 

reference materials. The results also confirm the accuracy of the method for biological samples, 

which are submitted to acid digestion. 

4. Conclusions 

The present study reported the use of PA66 dispersed on alumina matrix as an adsorbent for Cd 

(II) and Cr (III)      ions. The new sorbent, synthesized by sol–gel process, has shown excellent 

features that include homogeneous dispersion of the Al2O3 and PA66 and satisfactory adsorptive 

capacity for Cd (II) and Cr (III) ions. The adsorption process fitted to the Langmuir linear model 

very well. The on-line preconcentration system provided a reliable, simple and fast method to 

monitor Cd (II) and Cr (III) ions in natural water and potable water samples which allows a 

maximum level of 3.0 μg L
−1

. Additionally, the material was highly stable, considering that, 

throughout the study so far, only one minicolumn was used without losses of adsorption 

capacity. Finally, the results obtained show that studies involving porous alumina doubly 

modified with polymer matrix are promising materials for the development of new methods of 

preconcentration of metal ions and especially anionic species, depending on sample pH. 
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Introduction: Oxidation of alcohols to their corresponding carbonyl compounds is one of the 

most important functional groups transformations in organic chemistry. The development of 

an environmentally and economically process by H2O2 as oxidant along with recyclability of 

the catalyst is a challenge [1]. Heteropoly acids (HPAs) possess interesting properties that 

make them useful for catalytic applications [2]. HPAs have the low surface area in nonpolar 

solvents and are soluble in polar solvents that reduce their recyclability [3]. Therefore, we 

were planning heterogenization of tungstophosphoric acid via immbilization on graphene 

oxide/Fe3O4 nanocomposite (GO/Fe3O4/HPW) that has high surface area, high stability and 

separability. As synthesized new nanocatalyst was employed for selective oxidations of 

alcohols to their corresponding carbonyl compounds. 

Experimental: GO/Fe3O4 nanohybrid was prepared according to the reported methods [4, 5]. 

GO/Fe3O4/HPW nanocomposite was prepared as follow: 100 mg of the GO/Fe3O4 was 

dispersed in 5 mL of deionized water and ultrasonicated for 30 min. Then, a solution of 

H3PW12O40.nH2O (200 mg) in 2 mL deionized water was added dropwise into the solution 

and ultrasonicated for 30 min and the mixture was stirred for 24 h at RT. Finally, the catalyst 

was magnetically separated and washed twice with water and dried at 60 ˚C (Scheme 1).  

The alcohol oxidation reaction was carried out as follows: 1 mmol of the alcohol and 

20 mg of the catalyst were charged in a 25 mL round-bottomed flask and then 3.3 mL 

of H2O2 (10%, 10 mmol) was added dropwise within a period of 5 min. The mixture 

was stirred at 70 ˚C for 1-24 h. The progress of the reaction was followed by TLC. 

After the completion of the reaction, the catalyst was separated using the magnet, and 

the product was extracted with diethyl ether (3×5 mL) and purified by column 

chromatography.  

 

Scheme 1: The strategy for the synthesis of GO/Fe3O4/HPW nanocomposite 

Results and Discussion: The obtained GO/Fe3O4/HPW nanocomposite was well 

characterized with different techniques, such as FT-IR, XRD, TEM, SEM, EDX, TGA-DTA, 

AGFM and BET measurements. The techniques used were showed that graphene oxide layers 

are well prepared and the various stages of preparation of the catalyst have been successfully 

completed. 

To evaluate the efficiency of the catalyst, the oxidation of benzyl alcohol to benzaldehyde was 

selected as the probe reaction. The effect of the reaction temperature, the reaction time, and 

also the amounts of H2O2 and catalyst on benzyl alcohol oxidation are summarized in chart 1. 

The substitution effect was investigated and found that higher oxidation rate and yields were 

obtained for the primary benzyl alcohols with electron-donating groups.  
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Chart 1: Optimization of reaction conditions for the oxidation reaction of benzyl alcohol, (A) the reaction temperature and the reaction time, 

(B) the amount of H2O2 as oxidant, (C) the amount of the catalyst and (D) the recyclability of the catalyst. 

Conclusion: We have developed a new catalyst system as a green, safe and magnetically 

recoverable heterogeneous nanocatalyst. This advanced catalyst system showed catalytic 

activity with impressive recyclability at the oxidation of alcohols in the presence of H2O2. The 

magnetic heterogeneous nanocomposite was easy separated from the reaction mixture by 

using an external magnet. By using this catalytic system, the benzylic alcohols were oxidized 

to the corresponding aldehydes or ketones with almost 70-99% yields. The recycled catalyst 

was then successfully reused for at least five times with only slight decrease in catalytic 

performances. 
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potential risk to living Heavy metals in the environment are considered as a  Introduction: 

 organisms. Heavy metals are toxic because they can disturb some of the vital factors of human

Not getting metabolized in the body is one of the most ]. 1bodies at high concentrations[

In fact, heavy metals will not be  ]. 2s[ms associated with heavy metalfundamental proble

excreted from the body after entering it, in return, they will deposited and accumulated in tissues 

such as fats, muscles, bones and joints. Among heavy metals, lead has a high priority for removal 

icity tions due to stimulation, accumulative property, Carcinogenesis, Mutagenfrom aqueous solu

 ]. 3Biodegradability[-and Non 

The study was performed on a laboratory scale. At first, some grams  :Method/Experimentals

(amounts) of marshmallow were taken via several steps. Then the removal efficiency of metals 

was measured under various conditions. Finally the adsorption isotherms of metal ions on the 

dsorbent were evaluated based on the Langmuir and Freundlich isotherm models. After a

preparation of the samples, heavy metals' contents were measured by atomic absorption 

 machine. 

de the solution's PH, effective parameters on biosorption process evaluated in this project inclu 

the amount of bioadsorbent, the initial concentration of metal ion and exposure time. Desirable 

absorption of metal ions increases by increasing -. Bio7obtained pH value for lead biosorption is 

 3ion become constant after the optimal amount of the amount of absorbent, and the adsorpt

adsorbent ability in -grams. The higher the concentration of metal ion in solution, the greater bio

its removal. Langmuir isotherm model showed better proportionality with the adsorption data of 

iosorption rate of metal ion was reported to be very fast, and the best absorption metal ion. B

 minutes. 33percentage was at  

This study aimed to remove heavy metals from water samples by  :and Discussion Results

is project, marshmallow biomass can marshmallow biomass. Based on the results obtained in th

be used as effective bioadsorbent to reduce pollutions of wastewaters contaminated with heavy 

metal ions, particularly lead, as a result of the advantages include its low cost, high absorption 

of biosorption. capacity and the rapid rate 
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Introduction: Oxidation of alcohols to aldehydes or ketones has been widely studied due to 

its importance in production of chemicals in the chemical industry [1, 2]. MMT broadly used 

as a solid support for expensive or not-easily accessible reagents, organometallic complexes, 

nanoparticles (NPs) and provide the easy recovery and reusability of the reagents [3]. In this 

work, the reactions were performed in 6 h, 60 °C, and air bubbling was used instead of O2 

and H2O2. So, less time and energy were consumed in comparison to many other catalytic 

alcohol oxidation reactions. Finally, the catalyst was reusable at least four times.  

Experimentals: Starting materials and solvents were purchased from Sigma-Aldrich or Alfa 

Aesar and used without further purification. MMT-K10 with cation-exchange capacity of 119 

meq/100 g was provided by Aldrich chemical Co. The original MMT-K10 powder sample 

was sieved and the fraction <40mm was used as a host matrix for preparation of the Pd 

complexes/MMT nanohybrids. 

Results and Discussion: The IR characteristic bands confirmed the presence of the 

complexes intercalated between the MMT layers. The remarkable shift toward lower angle in 

XRD patterns indicated an increase in the interlayer distances, and confirmed that 

intercalation and surface modification of the complex has occurred. The FE-SEM images of 

the corresponding hybrid that confirms the distribution of complex 1 on the clay. The 

corresponding TEM images reveal that the Pd complex/MMT nanohybrid was formed and Pd 

complex 1 well dispersed through the support surface. 

 

TEM images of complex 1/MMT nanohybrid 
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We studied the ability of catalyst 1 and 2 to catalyze the aerobic oxidation of benzyl alcohol. 

In order to compare catalyst 1 with catalyst 2, we focused our attention on the aerobic 

oxidation of benzyl alcohol under optimal reaction conditions (85 ᵒC, toluene as solvent, 

K2CO3 as base, in air). With the optimized reaction conditions recognized, the scope of 

aldehyde and/or ketone formation was examined with catalyst 1. To study the generality of 

modified clay for alcohol oxidation, some aromatic alcohols were employed. For 2-

phenylethanol oxidation, 100% conversion was observed at 3 h. Substrates with electron 

donating groups are more reactive than those with electron withdrawing groups. 

 

Conclusion: all reactions were performed at 60 °C with bubbling of air, and the 

corresponding products were obtained in good or excellent yields in the presence of low 

catalyst Pd-loading. This class of heterogeneous Pd catalyst allows the alcohol oxidation 

reactions to promote with remarkable yields. The small size of the Pd complex/MMT 

nanohybrid clarified the remarkably high activity of this specific catalyst.  
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Introduction: Oxidation of unsaturated hydrocarbons on the allylic and the double bond 

positions are very important transformations in the synthetic organic chemistry [1,2]. 

Cyclohexene as an important petrochemical resource, in the oxidation process could undergo 

provoking olefinic oxidation at the double bond in addition to allylic oxidation. Heteropoly acids 

(HPAs) and also ionic liquid compounds have attracted a lot of attention due to their unique 

features. Herein, we used dicationic ionic liquids/HPA nanocomposites for oxidation of 

cyclohexene in the presence of molecular oxygen, under solvent free conditions. We have tried 

to improve double bond oxidation over the allylic oxidation. 

Methods / Experimentals: All materials and solvents used in this study were purchased from 

Sigma-Aldrich and Merck Company. The products were characterized by FT-IR, 
1
H NMR, GC, 

GC-MS, FESEM-EDX, TEM, BET, ICP-OES and XRD techniques. DIL/HPA nanocomposites 

were prepared by the interaction of two kinds of DILs with HPAs in aqueous media. DILs 

consist of aliphatic (L) and aromatic (A) linkage.  

Results and Discussion: To prepare our catalysts, DIL-A and DIL-L were dissolved in DI water 

and an aqueous solution of HPA was slowly added to them. The resulting solid was separated by 

filtration, dried at ambient temperature and renamed hereafter as DIL-A/W, DIL-A/Mo, DIL-

L/W and DIL-L/Mo (Scheme 1). These composites were used for oxidation of cyclohexene and 

the best results achieved by DIL-L/W. 
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The products were characterized by FT-IR, 
1
H NMR, GC, GC-MS, FESEM-EDX, TEM, BET, 

ICP-OES and XRD techniques. FT-IR spectra confirmed the incorporation of HPAs into DILs. 

According to FESEM-EDX images, the obtained DIL-L/W is composed of spherical 

nanoparticles with an average size of around 35 nm and consists of N, C, O, Br, P and W atoms.  

Conclusion: On the basis of two dicationic ionic liquids and heteropoly acids, different catalysts 

were prepared. The catalyst, DIL-L/W was found to have a desirable catalytic activity for 

oxidation of cyclohexene under solvent free conditions. By considering various parameters the 

reaction conditions were optimized. The maximum conversion of cyclohexene was 96% and 

selectivity for the main product i.e., 1,2-cyclohexanediol was 86%.  
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Introduction: Sample preparation, is an essential step prior to analysis and have great influence on the 

reliability and accuracy of the analysis. In recent years, solid phase microextraction (SPME) has 

become an attractive and widely used sample preparation technique [1]. Thin film microextraction 

(TFME), a format of SPME technique, was developed using a sheet of flat film with high surface area-

to-volume ratio as extraction phase. An important direction for TFME development is exploration of 

new coatings and new thin-film formats for a wide variety of applications [2]. The aim of this work is 

to introduce modified mica as a new extraction phase of TFME. To our knowledge, this is the first 

report on the use of modified mica as a sorbent for TFME. The potential application of the modified 

mica sheets as an extracting phase for TFME was investigated using ketorolac as model compound 

which determined by HPLC. The effect of different experimental parameters on the extraction 

efficiency of the method was studied using central composite design (CCD) and response surface 

methodology (RSM). Finally, the analytical performance and feasibility of the method in real sample 

analysis were investigated. 

Methods: A stock standard solution of 1000 mg L
−1

 of ketorolac was prepared in acetonitrile (ACN). 

Working standard solution of 50 mg L
−1

 was prepared in water. The aqueous solutions were prepared 

daily by diluting working solution with pure water to get the desired concentration levels. The analyses 

were performed on an analytical revered-phase ODS column. The mobile phase consisted of methanol 

and water (0.1% (v/v) acid formic) with the ratio of (70:30) at a flow rate of 1.0 mL min
−1

. Wastewater 

sample was collected from Isfahan municipal wastewater treatment plant and filtered with a 0.45 µm 
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syringe filtration disk. The mica sheet was stirred in 1M HCl for 60 min at 50 °C and then rinsed and 

dried at 110 °C. Mica strips (1 cm×6 cm) was dispersed in 10 ml solution of 

aminopropyltriethoxysilane (APTES) in toluene and stirred for 24 h, washed with toluene and acetone 

and dried at 110 °C. Modified mica pieces (1 cm×1 cm) were conditioned by 200 µl methanol, dried at 

room temperature and then positioned inside the sample solution container. After extraction, analyte 

was desorbed 140 µL of acetonitrile and injected to HPLC. The statistical computer package “Design-

Expert 7.1.5 Trial” was used for experimental design and multivariate optimization of TFME 

procedure. 

Results and discussion: FT-IR spectra of the mica surface before and after modification were recorded 

to evaluate the modification of mica. Optimum amount of APTS was 10% and the optimum time of 

reaction with APTES was 6 h. 5 types of solvents were studied as desorption solvent and the best result 

was achieved by acetonitrile. A 32 run CCD was used for design and optimization of the effective 

parameters. The optimum values of factors are: 5 ml of aqueous sample with pH=6, 4 min extraction 

time and desorption with 140 µl ACN while sonicated for 140 S were among the best conditions for 

ketorolac TFME. The calibration curve was obtained under the optimized conditions and using this 

plot, figures of merit of the proposed method were evaluated. The proposed method presents suitable 

working linear ranges (1- 20 µg L
−1

) with a good linearity (R
2
 = 0.998), good limit of detection (0.457 

µg L
−1

), acceptable repeatability (%RSD <10) and good accuracy (recovery = 83.6%). Finally, the 

amount of spiked ketorolac to wastewater as a real sample was determined using this method.  

Conclusion: In this project, modified mica was used as an extraction phase in TFME. The 

experimental results demonstrate that the chemically modified mica can be used for extracting 

ketorolac from aqueous solution with low LOD, wide linear range and good recovery. 
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Introduction: Prior to assess the trace level of analytes in complex matrixes, separation and 

preconcentration techniques are necessary to eliminate or minimize matrix effects and to 

achieve high extraction efficiencies and preconcentration factors. In expanding analytical 

fields such as environmental, biological and material monitoring of important compounds, 

there is an increasing need to develop the simple, sensitive and selective analytical techniques 

that do not use expensive or complicate test equipments. Solid phase extraction (SPE) is one 

of the most reliable and convenient separation tools, which can effectively decrease the 

detection limit and eliminating the matrix interferences. Isosorbide dinitrate (ISDN) is 

a nitrate used pharmacologically as a vasodilator for angina (heart-related chest 

pain), congestive heart failure and esophageal spasms [1, 2]. In the viewpoint of analytical 

chemistry, trace determination of ISDN in environment and biological fluids is important.  

 

Methods / Experimentals: The present work contains a methodology for preparation, 

characterization and application of an anionic magnetic nanoparticle material as an efficient 

adsorbent. 2-Acrylamido-methylpropane sulfonic acid was polymerized on the surfaces of 

magnetite nanoparticles in the presence of N, N'-methylenebisacrylamide as the cross-linking 

agent and persulfate as catalyst. The prepared magnetic adsorbent was characterized by FT-

IR, SEM, XRD and TEM. The efficiency of the prepared magnetic polymer as a solid phase 

extractant for trace extraction-determination of ISDN was investigated. Metoclopramide was 

diazotized with nitrite (produced from hydrolysis of ISDN) and then was coupled with N-(1-

naphthyl) ethylenediamine to prepare an azo dye. In acidic media, the azo dye was present as 

a cationic dye and therefore was extracted by the prepared anionic adsorbent. The dye was 

desorbed by a basic ethanolic solution and was monitored spectrophotometrically at 512 nm. 

Absorbances were measured with a 1650 PC Shimadzu spectrophotometer, equipped with a 

quartz cell (0.5 mL inner volume and 10 mm optical path). All chemicals used were of 

analytical reagent grade, also deionized water was used for preparation of the solutions. 

 
Results and Discussion: The spectrophotometric determination method is based on a 

diazotization-coupling reaction after hydrolysis of ISDN at 80 ºC for 60 min in a sodium 

hydroxide concentration of 0.05 mol L
-1

 (optimum condition for ISDN hydrolysis).   
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Fig. 1: (a) SEM micrograph of the magnetic polysulfonate; (b) typical UV-visible spectra of 

blank and sample containing ISDN after SPE-backextraction procedure.  

 

 

All affecting parameters were optimized with a one at a time protocol. The optimal 

conditions for the hydrolysis of ISDN and for the established SPE method were applied and a 

calibration graph was obtained. One linear range was observed in the range of 1.0-90.0 ng  

mL
-1

 of ISDN. Limit of detection was found as 0.6 ng mL
-1

 of ISDN by 10 times blank 

repetitive experiments.     

The selectivity of the method was also evaluated after individually addition of different 

concentrations of foreign species to the solutions containing ISDN as 10 ng mL
-1

. No mild or 

serious interferences were found.  

For examining the suitability of the presented SPE-spectrophotometric method for ISDN 

determination in real samples, the method was applied to various water, soil, plasma, urine 

and pharmaceutical formulations. In all the cases, to the samples, standard solutions of ISDN 

were added and accuracy and applicability of the method for ISDN determination in the 

sample matrices, were evaluated.  

 

Conclusions: A new magnetic cation exchanger polymeric adsorbent was synthesized and 

was used for enrichment-determination of ISDN in various samples. The presented method 

was simple, accurate and sensitive.  
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Introduction. Oxidation of sulfides are important discussion of chemicals transformations 

for the synthesis of various chemically and biologically significant molecules, natural 

products and drugs [1,2]. Tungston complexes are one of the best catalysts for the sulfides 

oxidation reactions
 
 since it contains the catalytic center in a variety of enzymes, e.g. 

acetylene hydratase. In this study, a novel tungston based catalyst has been synthesized by 

covalent grafting of (S)-1-(3,5-dichloro-2-hydroxybenzyl)pyrrolidine-2-carboxylic acid 

ligand onto functionalized ordered mesoporous silica (SBA-15) followed by complexation 

with tungsten oxy chloride. The immobilized catalyst was employed for the catalytic 

oxidation of dibenzothiophene to the corresponding sulfone. Moreover, this catalyst could be 

easily recovered by simple filtration and recycled for five times without loss of activity and 

selectivity. 

 

Experimental methods. The catalyst was prepared by stirring a mixture of surface-bound 

amine, [(S)-1-(3,5-dichloro-2-hydroxybenzyl)pyrrolidine-2-carboxylic acid) L
Pro

] and 

dicyclohexylcarbodiimide  in dry THF at room temperature for 72 h under Ar atmosphere. 

The solid was filtered off and washed with ethanol using a Soxhelet apparatus to remove 

unreacted starting materials. Then, proline based amino phenolate tungsten complex 

supported on SBA-15 synthesised by complexation of surface bound ligand (SBA-15@AP-

L
Pro

) by WOCl2 and triethylamine in ethanol at room temperature for 48 h. 

  

Results and discussions. The process for preparing the catalyst and its intermediates was 

monitored by N2 adsorption−desorption analysis Tab. 1 and Fig. 1. The nitrogen sorption 

analysis of SBA-15@AP-L
Pro

-W confirms a regular and uniform mesostructure with a 

decrease in surface area and pore volume parameters in comparison with that of pristine 

SBA-15. 

 

Tab. 1: Structural parameters of materials determined from nitrogen sorption 
Sample BET SA [m

2
.g

-1
] VP [cm

3
.g

-1
] 

SBA-15 968 1.23 

SBA-15@AP-L
Pro

-W 372 0.57 

 

To evaluate the general applicability of the catalyst (SBA-15@AP-L
Pro

-W), the oxidation of 

various sulfides was explored. Additionally, the oxidation of dibenzothiophene (DBT) gave 

an overall yield of dibenzothiophene sulfone in high yields and selectivity (Table 2). We also 

studied the recyclability of the catalyst. The catalyst showed no significant loss of activity 

after five cycles. 
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Fig. 1: N2 adsorption–desorption isotherm of SBA-15@AP-L
Pro

-W 

 
 

 
 

Table 2: Oxidation of dibenzothiophene (DBT) to dibenzothiophene sulfone 

Time 

(min) 

Yeild 

% 

Con. 

% 

H2O2 

(eq) 
Solvent T °C Product Substrate 

120 >99 96 4 eq CH3CN 70 

  

 

Conclusion. SBA-15@AP-L
Pro

-W has been synthesized by covalently anchored tungston 

complex onto SBA-15. This catalyst is highly effective in the selective oxidation of sulfides 

by H2O2. The characterization results exhibit that the pore structure of SBA-15 remain intact 

after several synthetic procedure. It is found that SBA-15@AP-L
Pro

-W exhibits better 

catalytic performance for oxidation of various sulfides at the optimized conditions. 
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Introduction. Employing abundant and low price metal catalysts is one of the critical needs 

for sustainable chemical synthesis. According to the most potential of iron in biological 

system, iron catalysts are ideal for broad-scope of valuable organic transformations such as 

conversion of alcohols to carboxylic acids [1-3]. The separation of catalyst from the reaction 

mixture is complicated; therefore, the anchoring of metal complexes to high surface area 

solid supports can improve their catalytic performance. In this survey, we report a simple 

strategy for discovering a novel and highly active magnetically separable catalyst for alcohol 

oxidation.  

 

Experimental methods. Using simple strategy a magnetically separable catalyst consisting 

of iron complex with amine bis(phenolate) ligand, covalently supported on amine 

functionalized silica-coated Fe3O4 nanoparticles was prepared. Chemical nature and structure 

of mentioned catalyst were confirmed by TEM, SEM, FTIR, TGA, ICP-AES, VSM, XPS, 

AAS, and elemental analysis (CHN) techniques. 

 

Results and discussions. An iron complex of amine bis(phenolate) ligand was covalently 

anchored on magnetically separable silicate to afford an efficient system for alcohol 

oxidation. For indicating the eligibility of aforementioned environmentally friendly catalyst, a 

broad range of alcohols have been converted to the corresponding acids and ketones under 

optimum condition. It was worth noting that the high oxidative conversion was observed not 

only for primary alcohols, but also for secondary alcohols. 

 The result showed impressive recyclability of catalyst for six successive cycles for alcohol 

oxidation. The same patterns in powder x-ray diffraction of recovered catalysts and pristine 

catalyst, demonstrated stability of the catalyst. Moreover, stability in structure and 

morphology of recovered catalyst has been obviously seen in SEM and TEM images. Also, 

TGA and VSM analyses corroborated the catalyst stability during the reaction. All of these 

result confirmed that the iron complex was strongly anchored to the magnetite nanoparticles.  

 

Conclusion. We synthesized a novel magnetically recoverable iron amine bis(phenol) ligand 

complex, that was immobilized on the silica coated magnetic nanoparticles by covalent 

linkage [Fe3O4@SiO2-APTESFeL
GDC

], and characterized by various techniques. Beside the 

simple separation of catalyst, achieved results, confirmed the high/excellent conversion 

percentage under mild conditions for high selective oxidation of broad range of alcohols to 

corresponding acids and ketones. 
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Introduction 

Dihydropyrimidinones (DHPMs), an important class of organic compounds, have become 

increasingly significant due to their therapeutic and pharmacological properties. Biginelli-type 

condensation reaction, which is one of the multi-component reactions (MCRs), is a very useful 

reaction for preparing 3,4-dihydropyrimidin-2(1H)-ones, their thiones analogs and other related 

heterocyclic compounds [1].  

With the growing awareness of environmental issues and increasing need to reduce use of harmful 

chemicals in chemical, medicinal and industrial research in view of their effects, and the 

consequent risk for the human health, in recent years green chemistry has been a fascinating area of 

chemical research. The green chemistry aims to design environmentally benign chemical processes 

and synthetic methodologies in order to eliminate or reduce the use of hazardous and toxic 

chemicals at any stage of production in the industry or laboratory [2]. 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. A recent alternative solvent is the 

category of Deep Eutectic Solvents (DESs). Deep eutectic solvents, also known as deep eutectic 

ionic liquids (DEILs) or low-melting mixtures (LMMs) or low transition temperature mixtures 

(LTTMs) in the literature, have become more and more attractive in recent years due to their 

interesting properties and benefits, such as low cost of components, easy to prepare, tunable 

physicochemical properties, negligible vapor pressure, non-toxicity and biodegradability. These 

eutectic mixtures have been widely used as green and sustainable media as well as catalysts in 

many chemical processes [3]. Herein, we wish to report the utilization of novel ChCl:TFA deep 

eutectic solvent in the one-pot, three-component Biginelli reaction.  

 

Experimental 

General procedure for the preparation of 3,4-dihydropyrimidin-2-(1H)-ones. A mixture of 

aromatic aldehyde (1 mmol), ethyl acetoacetate (1.3 mmol) , urea or thiourea (1.5 mmol) in 3 mL 

ChCl:TFA DES was stirred at 70    C for the desired time as indicated in Table. The progress of the 

reaction was monitored by TLC using n-hexane/ethyl acetate (3:2) as eluent. After completion of 

the reaction, water (15 mL) was added to the reaction mixture. The precipitated solid was 

collected by filtration to afford the corresponding pure product in excellent yield 90-96% ( Table 

1). 

Results and discussion 

Firstly, novel ChCl:TFA deep eutectic solvent was prepared and characterized in this work. Physical 

properties of DES, including density and viscosity were studied. In order to optimize the reaction 

conditions, initially, the reaction of 1 mmol benzaldehyde, 1.5 mmol urea with 1 mmol ethyl 



acetoacetate in ChCl:TFA DES (3 mL) was tested in room temperature. The progress of the 

reaction was negligible even after 1 hr stirring. By raising temperature to 70    C, the reaction was 

completed in 12 minutes and the desired product was obtained in 96% yield (Table 1, entry 1). The 

optimized conditions were then applied to a range of aldehyde substrates. Both electron-poor and 

electron-rich aldehydes were well tolerated (Table 1). 

 

 

Table 1. Synthesis of 3,4-dihydropyrimidine-2(1H)-ones/thiones (4a-e) 

H2N NH2

X

X=S or O
        1

N
H

NH

Ar

XOEt

O O
ChCl:TFA DES

70 °C
Ar-CHO

EtO

O

2 3 4ae

 

 

 

 

 

 

 

 

 

 

Conclusion 

In summary, we have successfully developed an efficient and environmentally friendly approach 

for the synthesis of dihydropyrimidinone derivatives via a three-component reaction using ChCl–

TFA deep eutectic solvent as a dual catalyst and environmentally benign reaction medium. The 

reaction showed good functional group tolerance, excellent yields, and simple product isolation 

without using specific purification such as chromatography. The potential uses of this route in 

synthetic and medicinal chemistry may be significant, since the products share structural and 

functional groups of biologically active molecules. 
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Yield (%) Time (min) Product Ar X Entry 

96 12 4a C6H5 O 1 

94 11 4b 4-MeC6H4 O 2 

95 13 4c 3-O2NC6H4 O 3 

94 24 4d C6H5 S 4 

90 25 4e 3-O2NC6H4 S 5 
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Introduction: As one of the most important heterocycles, substituted pyrroles are not only 

found in many natural products and pharmaceuticals
1
 but are also widely used in material 

science and supramolecular chemistry.
2
 A variety of elegant methods for the synthesis of 

pyrroles have been developed in the past decades, however, a facile and efficient procedure 

for the synthesis of multisubstituted pyrroles remains highly desirable.  

Recently, a metalfree synthesis of substituted pyrroles by the domino reaction of cyclic 

enaminones with halogenated nitroolefins has emerged.
3
  

we have improved the synthetic method and developed a facile and efficient synthetic method 

for the synthesis of multisubstituted pyrroles from α-bromoacetophenones and 2-nitroethene-

1,1-diamines. 

 

General procedure for synthesis of multisubstituted pyrroles: α-

bromoacetophenone(1mmol) and 2-nitroethene-1,1-diamine
4
, were added in a 25.0 mL 

roundbottomed flask contained K2CO3 (1.2mmol) and DMF (5.0 mL) and the resulting 

mixture was refluxed. 

The reaction was monitored by TLC. After completion, the reaction mixture was allowed to 

cool down at room temperature, then saturated salt-water was added and the resulting residue 

was collected and purified by thin layer chromatography. 

 

Results and Discussion: To begin our study, α-bromoacetophenone and 2-

(nitromethylene)imidazolidine were chosen as model substrates to optimize the reaction 

conditions. After screening the various parameters such as solvent, catalyst and temperature, 

the optimum conditions were obtained as follows: α-bromoacetophenone (1mmol), 2-

nitroethene-1,1-diamine (1mmol), K2CO3 (1.2mmol), DMF (5.0 mL) under reflux (Scheme1). 

 

Scheme 1: synthesis of multisubstituted pyrroles 

 

 



 

Under the optimized reaction conditions, we have explored the substrate scope. α-

bromoacetophenone derivatives 1  and various 2-nitroethene-1,1-diamines 2 were allowed to 

react together. Various types of multisubstituted pyrroles were synthesized. The structures of 

them  are shown in Figure 1. 

 

Figure 1: The structures of synthesized multisubstituted pyrroles 

 

As shown in Figure 1, transformations displayed high functional group tolerance in high 

yields. α-bromoacetophenone bearing electrondonating or –withdrawing substituents gave the 

desired multisubstituted pyrroles. (Figure 1, entries 3a-3j). 

In addition, we have investigated the reactions of various 2-nitroethene-1,1-diamines with α-

bromoacetophenone, Satisfactorily, the reactions afforded the corresponding pyrroles with 

great efficiency. In general, the aliphatic diamines show better reactivity than aromatic 

diamines or aliphatic amins(Figure 1, entries 3a,3i,3j). 

 

Conclusion: In conclusion, we have demonstrated a facile and efficient procedure for the 

synthesis of multisubstituted pyrroles. This general protocol shows good functional group 

tolerance. Under the transition metal-free conditions, a wide variety of multisubstituted 

pyrroles were synthesized in good to excellent yields. 
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Introduction: Within the framework of green chemistry, solvents occupy a strategic place. A 

new family of green solvents is deep eutectic solvents (DESs), a eutectic mixture with a 

melting point lower than 100 ºC [1-2]. These DESs exhibit similar physico-chemical 

properties to the traditionally used ionic liquids, while being much cheaper and 

environmentally friendlier. Owing to these remarkable advantages, DESs are now of growing 

interest in many fields of research. Amide bonds have been ubiquitously found in the 

scaffolds of pharmaceuticals, agrochemicals, polymers, etc [3-4]. Synthesis of amides in 

DESs, instead of less environmentally friendly organic solvents, can be interesting since most 

of these solvents are not toxic and are also recyclable. 

 

General procedure for synthesis of amides in DESs: To a mixture of catalyst (10 mol%), 

amine (2 mmol,), and Et3N (2 mmol,) in ChCl:Ethylene glycol (1 mL) were added aldehyde 

(1 mmol,) and TBHP (1.5 equiv.) and the mixture was stirred at 80 °C for 6 h. The reaction 

was monitored by TLC. After completion, the reaction mixture was allowed to cool down at 

room temperature. The reaction mixture was diluted with water (5 mL) and ethyl acetate (5 

mL). The DES being soluble in water comes in the water layer. The combined organic layers 

were concentrated in vacuum and the resulting residue was purified by column 

chromatography. 

Results and Discussion: Oxidative coupling of the benzaldehyde with ammonium chloride 

as the model reaction under the various conditions in order to establish the optimal conditions 

was investigated. After screening the various parameters such as catalyst, temperature, base, 

oxidant, and DES, the optimum conditions were obtained as follows: aldehyde (1 mmol), 

amine hydrochloride salt (2 equiv.), ChCl:Ethylene glycol (1 mL), Et3N (2 equiv.), TBHP 

(1.5 equiv.), CuCl2 (10 mol%), at 80 °C (Scheme 1). 

 

Scheme 1: Amide bond formation in ChCl:Ethylene glycol as DES 
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To understand the substrate scope of this reaction, a wide range of aldehydes and amine 

hydrochloride salts were allowed to react together under the optimum reaction conditions. 

Various types of amides were synthesized in this way in moderate to good yields. The 

structures of some prepared amides are shown in Figure 1. 

 

Figure 1: The structures of amides synthesized in DES 

 

As can be seen in Figure 1, various primary, secondary, and tertiary of amides were well 

synthesized in ChCl:Ethylene glycol as a green solvent in acceptable yields. 

 

Conclusion: Oxidative coupling using biodegradable ammonium deep eutectic solvent based 

on choline chloride and ethylene glycol provides an efficient and convenient method for the 

synthesis of benzamide and their derivatives. Employments of DES as an environmentally 

benign solvent as well as diversity in the synthesis of products are salient features of this 

method. 
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 Introduction: β-Adrenergic blockers represent a very important class of drugs that are used worldwide for 

treating various cardiac diseases[1]. Atenolol, Carvedilol, and Propranolol are β-blocker group forming 

antihypertensive drugs widely used to treat hypertension and some other disorders [2]. Pharmacokinetic and 

pharmacodynamic studies are important for the determination of the metabolism of drugs and for the design and 

development of safe medication. An air assisted liquid–liquid microextraction using the solidification of a floating 

organic droplet method (AADLLME-SFOD) coupled with a multivariate calibration method, namely partial least 

squares (PLS), was developed for the rapid and simple determination of Atenolol, Propanolol and Carvedilol in 

biological samples via a spectrophotometric approach. 

Methods / Experimentals: In this method, a low-density solvent with a melting point near room temperature 

was used as the extraction solvent, and the emulsion was rapidly formed by pulling in and pushing out the mixture 

of aqueous sample solution and extraction solvent for ten times repeatedly using a 10-mL glass syringe. After 

centrifugation, the extractant droplet could be easily collected from the top of the aqueous samples by solidifying it 

at a temperature lower than the melting point. In the second step analytes were back extracted simultaneously into  

the acidic aqueous solution. 

 Results and Discussion: This method combines the advantages of AADLLME and dispersive liquid–liquid 

microextraction based on the solidification of floating organic droplets (DLLME-SFOD). Under the optimized 

conditions, calibration graphs were seen to be linear in the range of 0.3-6, 0.3-2 and 0.3-1.4 μg mL
-1

 for ATE, CAR 

and PRO, respectively. Other analytical parameters were obtained as follows: enrichment factors (EFs) were found 

to be 11.24, 16.55 and 14.9, and limits of detection (LODs) were determined to be 0.09, 0.10 and 0.08 µg mL
-1

 for 

ATE, CAR and PRO, respectively. There is a clear overlapping of the three complexes.To overcome this problem a 

suitable and simple technique, which presents a good recovery, is PLS regression. A mixture design was used to 

maximize statistically the information content in the spectra. These 27 samples were taken with concentrations of 

ATE, CAR and PRO varied between 0.5-2, 0.2-0.8 and 0.3-1.0µg mL
-1

, respectively.The compositions of the 

ternary mixtures used in the calibration matrices. For prediction set, five prepared mixtures that were not included in 

the previous set were employed as independent test to ensure that the prediction and real samples are in the subspace 

of training set. The spectral region between 200 and 300 nm. 

 Conclusion: In this study, AADLLME-SFOD method coupled with UV-vis was developed for simultaneous 

spectrophotometric determination of ATE, CAR and PRO in biological samples using multivariate calibration. 

Compared with other microextraction techniques this method was applied without the need of organic dispersive or 



highly toxic chlorinated solvents. Due to the simple collection procedure applied along with the low toxicity, low 

density and melting point  of the extraction solvent used; the proposed method can provide a good repeatability, high 

enrichment factor and good recovery. 
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Introduction: The density and viscosity are important basic data used in chemical engineering 

designs, solution theory, and molecular thermodynamics. However, a survey of the literature 

shows that very few measurements have been made on the physical properties of binary mixtures 

for methanol-toluene Nevertheless,to our knowledge, no density and viscosity data on mixtures 

for methanol-toluene were previously reported in the literature. In this work, densities and 

viscosities for methanol-toluene, mixtures have been measured under normal atmospheric 

pressure at temperature892K. From measurements of densities, the apparent volume percents of 

methanol-toluene were calculated. Results were fit to obtain the appropriate parameters and 

standard deviations between the measured and fitted values. 

 Methods / Experimentals: . The readings from 3 pycnometers were averaged to determine the 

density. the density Ó was then calculated from the relationship: 

Ó = 

 
 

After thermal stability was attained, the flow times of the liquids were recorded with an 

electronic digital stopwatch correct to At least 3 repetitions of each datum point obtained were 

reproducible to the viscosity η was then calculated from the relationship: 

ÉSolution                     Ósolt ion       t solution 

  Ésolvent                      Ó solvent  t solvent 

where ÉSolution  , Ósolt ion       and t solution and Ésolvent, Ó solvent  and t solvent 
are the viscosities, densities,and flow time of the mixture and water, respectively . 

The results for time and mass is reported in Table[1] 

Table.1. Time and Mass from methanol-toluene 

                        

 water 

    

 taverage=10.48 s 

    

m =1.076 g 

 

   

   

   Volume percents  Timeaverage (s)     Mass ( g ) 

   Methanol 100% +  Toluene 0%      09.03    0.8307 

   Methanol 90%+  Toluene 10%      08.76    0.8387 

   Methanol 80%+  Toluene 20%      08 .38    0.842 

   Methanol 70%+  Toluene 30%      07.90    0.8428 



   Methanol 60%+  Toluene 40%      07.78    0.8429 

   Methanol 50%+  Toluene 50%      07.76    0.8466 

   Methanol 40%+  Toluene 60%      07.58    0.8465 

   Methanol 30%+  Toluene 70%                                       07.42    0.8388 

    Methanol  20%+  Toluene 80%      07.33    0.8439 

   Methanol 10%+  Toluene 90%      07.25    0.8434 

   Methanol 0%+  Toluene 100%      07.22    0.8428 

 

Results and Discussion: The measured densities and viscosities of methanol-toluene With 

literature values are included in Table [1], and it is clear from Table 1 that the experimental 

results show good agreement with the literature data. The experimental densities and viscosities 

at temperature(892k ) are listed in Tables[2]  

, which showed the dependencies of density and viscosity on concentration, were plotted, 

respectively. It can be found that the density and viscosity increase with increasing concentration 

of at constant temperature and the dependence of density and viscosity concentration. 

 

Table.2. Density and relative viscosity and Special viscosity of  Methanol Toluene 

 

volume percents Density)
 

  
  relative viscosity (mPa.s) Special viscosity 

(mPa.s)   

Methanol 100% +  Toluene 0%      .028.0  0.5947 -0.4053 

Methanol 90%+  Toluene 10%    0.8387 0.5825 -0.4175 

Methanol 80%+  Toluene 20%    0.842 0.5594 -0.4406 

Methanol 70%+  Toluene 30%    0.8428 0.5278 -0.4721 

Methanol 60%+  Toluene 40%    0.8429 0.5199 -0.4801 

Methanol 50%+  Toluene 50%    0.8466 0.5208 -0.4791 

Methanol 40%+  Toluene 60%    0.8465 0.5087 -0.4913 

Methanol 30%+  Toluene 70%          0.8460             0.4934                                  -0.5066 

Methanol  20%+  Toluene 80%    0.8439 0.4904 -0.5096 

Methanol 10%+  Toluene 90%    0.8434 0.4795 -0.5205 

Methanol 0%+  Toluene 100%    0.8428 0.4824 -0.5176 

 

Conclusion:The values of the apparent volume percent of in pure methanol and pure toluene  

have also been given in Tables 2 The apparent density increases as volume percents Toluene 

increases  until Methanol 50%+  Toluene 50% then density decrease and relative viscosity 

bigning decrease   then increases and decreases. 

These values are important because they form thebasis for understanding molecular interactions. 
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 Abstract: A novel protocol to synthesize tert-butyl peresters from benzyl cyanides and tert-

butyl hydroperoxide has been successfully achieved. In the presence of tert-butyl 

hydroperoxide, Csp
3
–H bond oxidation, C–CN bond cleavage and C–O bond formation 

proceeded smoothly in solvent free conditions.  

 

Introduction: Since C–C bond cleavage was reported, which has become attractive topic and 

given opportunity to utilization of starting materials to construct new chemical bonds.
1
 As the 

substrate of a powerful building blocks, benzyl cyanide reagents represent a kind of stable 

obtained structures. While C–CN bond is relatively stronger because of the higher bond 

dissociation energy.
2
Thus, the cleavage of C–CN bonds is a challengeable topic. 

Tert-Butyl peresters are one of the most important materials in many fields of chemistry.
3,4

 

Traditionally, the synthesis of tert-butyl peresters relied on the reaction of carboxylic acids 

with tert-butyl hydroperoxide by apply base.
5 

 

 

Experimental: Herein, we report a new green, mild and efficient method for the synthesis of 

tert-butyl perester derivatives from benzyl cyanides in the present of tert-butyl hydroperoxide 

and cupper sult in solvent free conditions. Compared to the traditional method, our 

methodology is distinguished by high atom economy and free of base. 

 

Results and Discussion: 2-phenylacetonitrile with tert-butyl hydroperoxide (TBHP) was 

chosen as a model reaction for optimization of the reaction conditions including the catalyst 

type, solvent and temperature, additive. The best conditions was when cupper sult catalyst 

was applied in solven free. Substituted 2-phenylacetonitrile could undergo C–CN bond 

cleavage by TBHP to give the corresponding perester products in high yields. 



Phenylacetonitrile with electron-rich substituents like methyl (–CH3) and methoxy (–OCH3) 

reacted smoothly with TBHP to provide the corresponding peresters. Phenylacetonitrile 

containing electron-withdrawing groups like fluoro (–F) and chloro (–Cl), were used as 

substrates, could also be peresterified by TBHP to give the corresponding ester products 

through C–C bond activation under the optimal reaction conditions. 

 

CN TBHP/ Cu(sult) O
O

O

R R

85-65%  
 

  

Conclusion: In summary, the novel oxidative of C–CN bond with TBHP and cupper sult for 

the synthesis of tert-butyl peresters has been presented. In the present system, we achieved 

oxidation of sp
3
C–H bonds, C–C bond cleavage and C–O bond formation in short reaction 

time.  
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Introduction 

Amides are one of the most important functional groups in contemporary chemistry and this 

motif plays a significant role in the synthesis of natural products, polymers, pharmaceuticals, 

and fine chemicals. Furthermore, it has been assessed that about 25% of all synthetic 

pharmaceutical drugs contain an amide unit [1]. Direct oxidative amidation of methylarenes 

with amines is an attractive and economical method for synthesis of these compounds [2].
 

Here we report application of CoFe2O4 NPs, as a green, effective, clean, and recoverable 

magnetic nanocatalyst for the synthesis of important amides (Scheme 1). 

  
Scheme 1 Oxidative amidation of methylarenes catalysed by CoFe2O4 NPs.  

 

Experimental 

General 

All chemical reagents used in our experiments were purchased from Merck or Aldrich 

Chemical Company with high purity. Melting points were measured on an Electrothermal 

9100 apparatus. 
1
H NMR and 

13
C NMR spectra were recorded on a Bruker Avance (DPX 500 

MHz and DPX 125 MHz) in pure deuterated CDCl3 solvent using tetramethylsilane (TMS) as 

an internal reference. FT-IR spectra were recorded using KBr pellets on a Nicolet IR-100 

infrared spectrometer. The powder X-ray diffraction spectrum was recorded at room 

temperature using a Philips X-Pert 1710 diffractometer. The latter appeared with Co Kα 

(α=1.79285 Å) voltage: 40 kV, current: 40 mA and was in the range of 20°–80° (2θ) with a 

scan speed of 0.02°/s. The particle morphology was examined by scanning electron 

microscopy using SEM (HITACHI S-4160) on gold coated samples. Magnetic properties 

were obtained by a vibrating magnetometer/Alternating Gradient Force Magnetometer 

(VSM/AGFM, MDK Co., Iran). 

Preparation of magnetic CoFe2O4 nanoparticles (MNPs) 

Magnetic CoFe2O4 nanoparticles were prepared by chemical co-precipitation chlorine salt of 

Fe
3+

 and Co
2+

 ions with a molar ratio of 2:1. Typically, FeCl3.6H2O (5.8g, 0.02mol) and 

CoCl2 (1.3g, 0.01mol) were dissolved in 100 mL deionized water at 80 °C under N2 

atmosphere and vigorous stirring. Then, 10 mL of 25% NH4OH was quickly injected into the 

reaction mixture in one portion. The Addition of the base to the Co
2+

/Fe
3+

 salt solution 

resulted in immediate formation of a black precipitate of MNPs. The reaction was continued 

for another 60 min and the mixture was cooled to room temperature. The black precipitate 

was washed with doubly warm distilled water. 



 

General procedure for direct amidation of methylarenes with amine hydrochloride salts 

A mixture was made that consisted of catalyst (20 mg), an amine hydrochloride salt (1.5 

mmol), CaCO3 (3 equiv.), methylarenes (1 mmol), and t-BuOOH (70 wt% in H2O, 6 equiv.), 

in CH3CN (2 mL), under an argon atmosphere for appropriate time at 80 °C. After 

completion of the reaction (monitored by TLC), the reaction mixture was cooled to room 

temperature and diluted with EtOAc. The catalyst was separated using an external magnet, 

washed several times with EtOAc and dried under vacuum at room temperature to be ready 

for a later run. The mixture was extracted with EtOAc, then the combined organic phases 

were dried over anhydrous MgSO4 and the solvent was evaporated under reduced pressure. 

The crude product was purified by silica gel column chromatography to provide the desired 

amides. 

Results and discussion 

We reported the use of a heterogeneous cobalt ferrite nanocatalyst with high efficiency for 

the oxidative amidation of methylarenes with amine hydrochlorides. Cobalt ferrite was 

prepared and characterized via fourier transform infrared (FT-IR), vibrating sample 

magnetometry (VSM), energy-dispersive spectrum (EDS), scanning electron microscopy 

(SEM), thermal gravimetric analysis (TGA), and X-ray diffraction (XRD) analyses.  

 

         FT-IR Spectrum of CoFe2O4 NPs.                                                                                 XRD Pattern of the catalyst CoFe2O4 NPs. 

Conclusions 

This protocol provides high yield, short reaction time, and operational simplicity, 

green and low cost procedure for the synthesis of all types of amides (primary, 

secondary and tertiary). The highlights of this work are the reusability and rather high 

efficiency of the synthesized nanocatalyst. 
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Introduction 

Development of new catalysts at nano-scale has emerged as a fertile field for research and 

innovation [1]. In particular, metal oxides appear efficient heterogeneous catalysts that are 

used in various organic transformations [2]. The ability of nanotechnology to enhance 

catalytic activity opens the potential to replace expensive catalysts with lower amounts of 

inexpensive nanocatalysts. Nitrogen-containing heterocyclic compounds are widespread in 

nature and their applications in biologically active pharmaceuticals, agrochemicals and 

functional materials are becoming more and more important [3]. 

Experimental 

Preparation of nano-crystalline TiO2 

Nano-sized TiO2 is prepared by the solution combustion method using titanyl nitrate [TiO 

(NO3)2] precursor and citric acid fuel (C6H8O7). The titanyl nitrate is synthesized by the 

reaction of titanyl hydroxide [TiO(OH)2] obtained by hydrolysis of tetra-n-butylorthotitanat 

with nitric acid. Assuming that the titanyl nitrate and fuel undergo complete reaction. 

Results and discussion 

Here we discuss the combustion synthesis of nano-crystalline TiO2 NPs as a catalyst in one 

pot, multicomponent synthesis of 1,8-dioxooctahydroxanthenes and 1,8 

dioxodecahydroacridines. The heterogeneous catalyst is fully characterized by FT-IR, XRD, 

SEM, and TEM.  

 



 

     FT-IR spectrum of nano-TiO2 prepared by combustion synthesis.                     XRD pattern of the as-synthesized nano-TiO2 powder. 

Conclusion 

Pure anatase TiO2 is synthesized by green microwave assisted combustion method, whose 

advantages include: use of relatively simple equipments, high purity, durable metastable 

phase, and lower cost compared to the conventional ceramic processes. The resulting TiO2 

NPs acts as a heterogeneous, highly efficient and recyclable novel catalyst for preparation of 

1,8-dioxo-octahydroxanthenes and 1,8-dioxo-decahydroacridines. 
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Introduction 

Fabrication of nanoparticles with desired properties through their surface modification has 

attracted growing attention in recent years. There is an ever increasing interest in the 

synthesis, characterization and surface modification of magnetic nanoparticles because of 

their potential applications in biotechnology, biomedicine, environmental, material science 

and catalysis [1-2]. Intriguing feature of these nanoparticles is the possibility to tune their 

properties through a molecular-level design by varying the size of the core and by surface 

modification with suitable functionalities. Polysaccharides are among the various stabilizing 

agents used to prevent nanoparticles from aggregating, and represent an attractive choice for 

preparation of functional materials. In particular, an increasing attention has recently been 

focused on the synthesis of CS coated Fe3O4 NPs [3-4]. 

Experimental 

Synthesis of silver nanoparticles coated magnetic chitosan: Fe3O4@CS-Ag NPs 

500 mg of Fe3O4@CS NPs is dispersed in water (30 mL) in an ultrasonic bath for 30 min, 

then an aqueous solution of AgNO3 (300 mg in 5 mL) is added drop-wise over a period of 10 

min, at room temperature. The mixture is mechanically stirred vigorously for 4 h. 

Subsequently, 2 mL of 0.1 M ascorbic acid is gradually added to the mixed solution of 

chitosan magnetic nanoparticles and AgNO3 while stirring for 3 h. The solution changes from 

colorless to gray green, indicating the completion of the reaction. Finally, Fe3O4@CS-Ag 

NPs is separated by an external magnet, washed several times with water and dried under 

vacuum at room temperature. 

General procedure for synthesis of 12-aryl-8,9,10,12-tetrahydrobenzo[α]xanthene-11-one 

Fe3O4@CS-Ag NPs (15 mg) is added to a mixture of benzaldehydes (1 mmol), 2-naphtol (1 

mmol), and 1,3-cyclohexadiones (1 mmol) in water (5 mL), and the reaction mixture is 

stirred at 80 oC. The progress of the reaction is monitored by TLC. After the reaction is 

completed, the catalyst is separated by an external magnet and reused as such for the next 

experiment. The crude product is extracted from the aqueous phase by EtOAc, and then the 

organic layer is washed with saturated brine and dried over anhydrous MgSO4. Finally the 

combined organic layers are evaporated under reduced pressure and the resulting crude 

product is recrystallized from hot ethanol. 

Results and discussion 

The heterogeneous catalyst, Fe3O4@CS-Ag NPs, is fully characterized by FT-IR, XRD, 

TGA, VSM, SEM, TEM, and ICP-OES. 



 

          FT-IR Spectra of CS (a); Fe3O4@CS NPs (b); and Fe3O4@CS-Ag NPs (c).                            XRD Patterns of Fe3O4@CS NPs (a); Fe3O4@CS-Ag NPs (b). 

 

Conclusion 

Preparation and characterization of antibacterial silver NPs implanted on nontoxic, 

biocompatible chitosan (CS) magnetic nanoparticles (Fe3O4@CS-Ag NPs) is described. The 

results Fe3O4@CS-Ag NPs acts as a “green” heterogeneous, highly efficient and recyclable 

novel catalyst for preparation of 12-aryl-8,9,10,12-tetrahydrobenzo[α]xanthene-11-one 

through one-pot, tree-component reactions of benzaldehyde, 2-naphtol, and 1,3-dicarbonyl 

compounds in water. Green solvent, high yields, short reaction time, operational simplicity, 

practicability, applicability to various substrates and product purity are among the advantages 

of this protocol. 
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Introduction: Heterocycles are widely used in the development of modern pharmaceuticals, 

this being one of the reasons why continuous efforts are placed towards the design of 

amenable synthetic approaches for the synthesis of new heterocyclic systems [1]. Our 

research group reported the synthesis of a novel series of heterocycles using the reaction of 

dianionic compounds with various electrophiles [2-4]. 

Experimental:  Primary amine, ethyl cyanoacetate and solvents were obtained from Merck 

and used without further purification. N,N’-diphenyloxalimidoyl dichloride was synthesized 

according to the reported procedure [5]. M.p.: Electrothermal-9100 apparatus. IR spectra: 

Shimadzu IR-460 spectrometer; band positions in cm
−1

. 
1
H and 

13
C NMR spectra: Bruker 

DRX-500 Avance instrument at 500 and 125 MHz, respectively; δ in ppm, J in Hz. MS: 

Finnigan-MAT-8430EI-MS mass spectrometer; at 70 eV; in m/z (rel. %). Elemental analyses: 

Vario EL III CHNOS elemental analyzer. 

Results and Discussion: A simple one-pot synthesis of 2-oxo-4-(phenylamino)-5-

(phenylimino)-2,5-dihydro-1H-pyrrole-3-carbonitrile derivatives through the reaction of 

primary amines and ethyl cyanoacetate derivatives in the presence of bis(imidoyl)chloride 

compounds at room temperature is described (scheme 1). The structures of compounds 4 

were assigned by IR, 
1
H NMR, 

13
C NMR and mass spectral data.  

 

scheme 1 

Conclusion: In conclusion, we report a one‑pot synthesis of 2-oxo-4-(phenylamino)-5-

(phenylimino)-2,5-dihydro-1H-pyrrole-3-carbonitrile. The present procedure has the 

advantage that the reactants can be mixed without any prior activation or modification and 
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this procedure has advantages of good yields. The products were crystallized out from the 

reaction mixture in pure form. 
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Introduction: Acridinedione compounds are generally synthesized by one-pot three-component 

cyclocondensation of dimedone or 1,3-cyclohexanedione, aromatic or aliphatic aldehydes and 

ammonium acetate or aromatic amines. Recently several methods have been reported in the 

literature for the synthesis of these compounds using of different types of catalysts.[1-3] In recent 

years, magnetic nanoparticles (MNPs) (e.g. Fe3O4) have been extensively investigated as catalyst 

supports in the synthesis of organic–inorganic catalysts, because of their good easy synthesis, 

stability, and high surface area, as well as low toxicity and price.[4,5] An important feature of 

these nano-catalysts is their separation from the reaction mixture using an external magnet, 

thereby obviating the need for filtration.[6] 

Experimental: 0.5 g of Fe3O4@SiO2– Propyl-Cl nanoparticles [7] were dispersed in 50 mL 

methanol by sonication over 1 h. To this suspension, 0.3 g of aza crown ether in 30 mL methanol 

was added, then, the reaction mixture was refuxed for 24 h under nitrogen. The solid material 

was obtained by magnetic separation and washed with methanol, and dried at 80 °C for 5 h under 

vacuum. Then, A mixture of an aromatic aldehyde (1 mmol), dimedone (2mmol), ammonium 

acetate (1 mmol) and 0.02 g of nano catalyst were stirred magnetically at 110 °C under solvent-

free conditions for the 60 min. After completion of the reaction, the resulting solidified mixture 

was diluted with hot ethanol (15 mL) and the catalyst easily separated by a magnet. The residual 

solution was concentrated under vacuum and cooled to room temperature, and then, the obtained 

solid product was filtered and purified by recrystallization from ethanol. 

Result and discussion:The magnetic nanoparticle supported Aza Crown Macrocycle catalyst 

(MNPs– ACM-Cu
+2

) was prepared following the procedure shownin Scheme 1. Magnetite 

(Fe3O4) nanoparticles were easily prepared via the chemical co-precipitation of Fe
2+

 and Fe
3+

 ion 

basic solution. These were subsequently coated with silica (Fe3O4@SiO2) through the well-

known Stober method. The Fe3O4@SiO2core–shell structures were then sequentially treated with 

3-chloropropyltriethoxysilane (CPTS), which can bind covalently to the free-OH groups at the 

surface of the particles. Then, the reaction of the 3-chloropropyl-functionalizedmagnetic silica 

nanoparticles (Fe3O4@SiO2–Cl) with 2,3:14,15-Dibenzo-6,7:10,11-bis[3-mercapto-4H-1,2,4-

triazolo]-[1,16,5,6,11,12]dioxa  tetraaza cyclooctadeca-4,12-diene [8] gives the Aza Crown 

Macrocycle-functionalized silica-coatedmagnetite nanoparticles (MNPs-ACM). Finally, reaction 

of the (MNPs-ACM) with Cu
2+

 gives the ACM-functionalized silica-coatedmagnetite 

nanoparticles (MNPs–ACM-Cu
2+

) (Scheme 1). After the characterization of the nano catalyst, its 

role as a catalyst was evaluated for the synthesis of acridinone derivatives (Scheme 1) using 

benzaldehyde, dimedone and ammonium acetates. 
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Scheme 1 

Conclusion: In summary, ACM-functionalized magnetic silica nanoparticles were successfully 

prepared and their performance as heterogeneous catalyst for the synthesis of acridinone 

derivatives under solvent-free conditions was investigated. Moreover, the catalyst can be 

conveniently separated and recovered from the reaction system by a magnet, and can be reused 

for at least five times without noticeable lose of its activity 
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 Introduction: Heavy metal pollution has become a serious threat to human health, living 

resources, animal and ecological systems. To a small extent, they enter the body system 

through food, air, vegetable, drinking water and bio-accumulate over a period of time [1]. 

Exposing people to moderate levels of lead resulted to a greater risk of experiencing changes 

in hearing ability, decreased mental ability in infants, learning difficulties, reducing growth in 

young children, kidney damage, increasing blood pressure; anemia; reducing sperm count, 

digestive issues, fertility and immune systems[2]. 

Experimental: Chemicals were purchased from Sigma–Aldrich and Merck (Darmstadt, 

Germany) and used as received with no further purification. Stock solutions chloride of Hg2+ 

, Cd2+,Ni2+,Co2+ and Pb2+  (100 mg L
-1

) were prepared by dissolving them in water. A 10
-3

 

mol L
-1

 solution was prepared by dissolving it in 50,50 (v/v) dimethylformamide (DMF), 

H2O. A buffer solution of pH 4.5 (0.2 mol L
-1

) was prepared from KH2PO4 and Na2HPO4. 

Schiff base according to literature. 

Result and discussion: In the present study, the analytical potential of synthetic Schiff base 

was examined for the simultaneous determination of Hg2+, Cd2+ , Ni2+,Co2+  and Pb2+ in 

aqueous samples without any separation steps. Typical spectra depicting complexes at the 

optimum conditions of pH 4.5 in the wavelength range 200–400 nm performed. The 

analytical conditions for the simultaneous determination of analyte elements were 

investigated. The composition of complexes was determined by the mole ratio method. The 

mole ratio plot for Hg2+, Cd2+,Ni2+,Co2+ and Pb2+ complexes confirmed a 2:1 (M:L) 

composition complexes, respectively. 

Conclusion: Simultaneous determination of Hg2+, Cd2+, Ni2+,Co2+ and Pb2+ directly 

performed by DPV and CV measurements using a new Schiff base, as an analytical reagent, 

and chemometric modeling was performed. The proposed method provides a good 

reproducibility and gives a precise, highly sensitive and selective procedure with low LODs 

values. Also, there is a good agreement between results obtained by the proposed 

method and results obtained by FAAS . 

Keywords: Hg(II); Cd(II); Ni(II); Co(II);Sn(II); MWCNTs; Schiff base 
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 Introduction: Magnetic nanoparticles (MNPs) Due to the unique properties, have become 

one of the most useful materials in numerous applications in biomedical and other fields since 

their discovery [1, 4]. In this study, we report a novel type of magnetite nanocomposite of the 

PVA hydrogel/ grafted on modified Fe3O4 nanoparticles. Finally, the swelling behavior of 

prepared magnetite nanocomposite was investigated and Fe3O4/PVA crosslinked with 

hexamethylen diamine showed a fast initial swelling followed by a mild increase until to 

attaining equilibrium. 

Keywords: Hydrogel, Polyvinyl alcohol, Magnetite. 

 

 Methods / Experimentals: For this propose firstly the PVA was bromoacetylated. Then the 

bromoacetylated PVA (BAPVA) for synthesis of hydrogel network was crosslinked by 

hexamethylenediamine (HMDA), (c-PVA/HMDA). Secondly, the surface of Fe3O4 was 

chemically modified with hexamethylene diisocyanate (HMDI) to improve its compatibility 

and interphase interaction with the polymeric matrix. Then the c-PVA/HMDA was added to 

the mixture under Ar atmosphere in room temperature. The grafting process was further 

carried out at 85 °C for a period of 21 h, then cooled down to room temperature.  
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 Results and Discussion: The characterization of PVA hydrogels-grafted on modified Fe3O4 

nanocomposite is presented as follow, and its schematic synthetic route is illustrated in 

Scheme 1. 

 

Scheme1. Synthetic path for the Preparation of c-PVA-g- Fe3O4 

The swelling studies of c-PVA-g-Fe3O4 were evaluated by the gravimetric method. To 

determination of the Degree of Swelling (DS) Values of the prepared c-PVA-g-Fe3O4. 

 
Table I. DS Values for the Prepared c-PVA-g-Fe3O4 with different pH. 

DS Time (min) 

        pH 

15 30 60 120 240 480 24h 

(c-PVA/HMDA-g-Fe3O4) 4 2 4 5 6 4.7 3 1 

5 3.1 5 7 7.5 5.9 4.5 1.2 

7.5 4 6 9 11 7 5 2 

 

Figure 1(i) shows the FT-IR spectrum of the PVA indicates the presence of OH groups due to 

the bands that appeared in the region between 3300- 3416 cm
-1

.By comparing the spectrum 

corresponds to the c-PVA/HMDA Fig.1(ii) with PVA the O-H stretching band at 3416 was 

shifted to 3475 cm
-1

 as a result of the partly esterification of the O-H and hydrogen bond 

decreasing. a broad peak at around 3388 cm
−1

 corresponds to the N–H stretching vibration of 



the secondary amine group in the polymer chain. The appearance of a sharp peak at 1726 cm
-

1 
showed the formation of esteric carbonyl band.  

 

Figure 1: IR spectra of (i) PVA, (ii) c-PVA/HMDA 

 

The morphologies of the products were investigated by SEM imagesin Figure 2. 

 

Figure 2. SEM images of the Fe3O4-g-c- PVA/EDA 

 

Conclusion: In the present work we report the development of novel PVA hydrogels/grafted 

Fe3O4 suitable different applications. The main difference between the present project and the 

past similar works lies in not using a solvent to modify PVA prior to crosslinking stage.this 

matter ( the seperation of solvent from the product ) in turn will be beneficial economically. 
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Introduction: Spirooxindoles are commonly occurring heterocyclic ring systems and are 

important structural motifs found in many natural products and pharmaceuticals [1]. They are 

recently isolated from plants. Also, they are useful as antibacterial [2], anticancer [3], 

antiproliferative agents [4], HIV antiviral [5] and antitubercular activities [6].  

In recent years, numerous efficient transformations have been developed for the construction of 

spirooxindole structures, such as Lewis acids, heteropoly acids, solid acids, and ionic liquids 

[7,8].  

Herein, we investigated an efficient and useful one-pot synthesis of spirooxindole derivatives 

using alumina acidic catalyst in aqueous media.  

 Experimentals: A mixture of isatin (1 mmol), reactive methylene compound (1 mmol), and 1,3-

dicarbonyl compound (1 mmol) in the presence of catalyst  in (3 ml) water was refluxed with 

stirring in an oil bath for 15 min. After completion of the reaction, the mixture was filtered and 

washed with water to separate catalyst. The crude product was purified by recrystallization from 

ethanol (95 %).  

Results and Discussion: First, to study the reaction of isatin, malononitrile and 1,3-dicarbonyl 

compound as a simple model substrate , different conditions such as solvent and catalyst was 

tested.  The best result was obtained when alumina acidic catalyst in aqueous media was used 

according to the yield and the reaction time. 
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 Different substituted isatins electron donating groups such as 5-Me or electron-withdrawing 

groups 5-NO2 and halogen substituted could be tolerated in this condensation. Corresponding 

spirooxindole derivatives were synthesized by the one-pot, three-component reaction in excellent 

yields under optimized conditions. 

Conclusion: In conclusion, we have prepared spirooxindole derivatives by three-component 

condensation reaction of isatin,  reactive methylene reagents with 1,3-dicarbonyl compounds in 

the presence acidic catalyst in refluxing water. This method has many advantages such as high 

yields, mild reaction conditions, short reaction time, convenient procedure and environmental 

friendliness.  
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Abstract: Metals used in industrial applications such as carbon steel are protected from corrosion 

in different ways that the use of corrosion inhibitors is one of the most popular, efficient, and 

practical methods especially in aggressive acidic media [1]. In recent years, due to increased 

environmental warnings and needs to develop environmentally friendly corrosion inhibitors, the 

researchers have been great attention to natural products derived from plants [2, 3. Among the large 

number of plants, some of them, such as leaf extracts of Dacryodis edulis [4], and the aqueous 

extract of olive (Olea europaea L.) leaves [5] have been reported as corrosion inhibitor of carbon 

steel in corrosive environments. In this research, the inhibition action of non-toxic Biebersteinia 

multifida L. extract on the corrosion of carbon steel in 2 M HCl has been reported. The corrosion 

behavior of carbon steel in acidic environment without and with various concentration of 

Biebersteinia multifida L. extract was studied by using the classical method of weight loss and 

electrochemical methods including potentiodynamic polarization method and electrochemical 

impedance spectroscopy (EIS) method. The results obtained from all three methods designated that 

the inhibition effeciancy is highest for 2.0 g/L of Biebersteinia multifida L. extract and inhibition 

effect increased with increasing concentration of extract in order 2.5 g/L≈2.0 g/L >1.5 g/L>1.0 

g/L>0.5g/L>0.1 g/L. Potentiodynamic polarization measurements in the temperature range of 25-65 

°C was performed for different concentration of extract to define the effect of temperature on the 

behavior of extract on the surface of carbon steel. The resuls indicated that the adsorption of 

Biebersteinia multifida L. extract is well described by Langmuir isotherm model under all of the 

studied temperatures.Thermodynamic adsorption parameters show that Biebersteinia multifida L. 

extract was adsorbed by a spontaneous exothermic process and a physisorption process can be 

suggested for that. 

 

Keywords: Biebersteinia multifida L. extract; Non-toxic Corrosion Inhibitor; electrochemical 

impedance spectroscopy (EIS); Potentiodynamic polarization.  
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Introduction: we focused on the synthesis of hydrophilic, porous, flexible, crack-free and 

mechanically stable molecularly imprinted polymer as monolithic sorbent with non-covalent 

interaction at the tip of micropipette. Furthermore, it was applied for separation and 

preconcentration of gallic acid from orange juice samples. The reagents and organic solvents 

as well as evaporation step time were reduced while achieving high throughput, MIP 

monolithic via in-situ and direct polymerization inside micropipette. 

Methods / Experimentals: 0.5 mmol gallic acid and 0.2 mmol thiourea were dissolved in 

0.62 mL water and 2 mL methanol. 1.31 mL of TEOS and 0.29 mL of HCl were added to the 

prepared solution under stirring. Then, 0.23 mL of APTMS was added to it followed by 

continuous stirring until the hydrolysis was completed. A micropipette tip sealed at two ends 

with rubber was filled by 90 µL of the solution. It was covered and kept at 40-45 
o
C for 24h. 

Results and Discussion: The preparation of molecularly imprinted silica monolithic within 

the confinement of a micropipette-tip includes two steps: the hydrolyzation of the silanes of 
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TEOS and APTMS and the condensation of the hydrolyzed precursors [1]. To form a 

homogenous, permeable and mechanical stable monolithic matrix within the pretreated 

micropipette-tip, two vital parameters including the amount of thiourea and the condensation 

temperature were examined in the preparation of this MIP-monolithic. Experimental 

observation showed that the use of thiourea in the silica monolithic promotes the uniform 

mesoporous structure without any crack in the prepared monolithic skeleton. Interestingly, it 

was observed that the absence of thiourea in the reaction mixture monolith makes the 

monolithic fragile. The use of thiourea as an additive in the reaction mixture, resulted in non-

cracked homogenous monolithic. Additionally, different condensation temperatures were 

adopted to examine the monolith formation. At higher condensation temperature (45 
o
C), the 

monolithic skeleton was seriously cracked that is attributed to the evaporation of methanol 

from silica matrix. With the decrease of the condensation temperature (down to 30 
o
C), the 

obtained monolithic matrix became homogeneous and denser in cost of the prolonged 

condensation time. Thus, the condensation temperature was set at 30 
o
C to obtain mechanical 

stable and permeable monolithic. 

Conclusion: A novel in-situ hydrophilic molecular imprinting was developed for preparing 

silica-based monolithic at the tip of micro-pipette. Moreover, the addition of thiourea resulted 

in a crack-free monolithic. No interference with other constituents of orange juice was 

observed on surface of MIP-monolithic. The significant advantages of the current method 

include its cost-effectiveness, extremely low consumption of precursor and solvent and 

enhanced ease of operation.  
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Introduction:  

Hydrochlorothiazide (HCT) has been one of the most widely used diuretic and 

antihypertensive 

agents [1]. Because of the incidence of various side effects such as hyperglycemia, 

hyperuricemia,and hypokalemia [2], it may prove useful to monitor serum and urine levels of 

HCT in individual cases in order to obtain optimal therapeutic response and minimal side 

effects and also to assure complianc with therapy. Advances in solid phase extraction (SPE) 

usually refer to improvements in the specific and selective recognition of a particular 

component, which has a great potential for biological process. Molecularly imprinted 

polymers (MIPs) have attracted much attention for their outstanding mechanical and chemical 

robustness, low cost of preparation and high selectivity to target molecule The aims of this 

study are as follows: (a) One-pot and green synthesis of Fe3O4@Molecularly imprinted 

polymers (Fe3O4@MIPs) (b) investigation of the basic characteristics of Fe3O4@MIPs by 

various instrumental analyses and (c) application of the Fe3O4@MIPs as SPE sorbents for 

purification and extraction of HCT.  

Methods / Experimentals:  

The sol-gel reaction was employed for hydrolysis of the silanes of tetraethyle orthosilicate 

(TEOS) and 3-aminopropyltrimethoxysilane (APTMS) to achieve molecularly imprinted 

particles anchored by hydrogen bonding to poly ethylene glycol [3]. All data were collected 
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and processed according to Freundlich isotherm (FI) to estimate binding parameters of the 

magnetic molecularly imprinted polymers (MMIPs) and magnetic non imprinted polymers 

(MNIPs). 

 

Results and Discussion:  

Typically, 50.0 mg of MMIPs or MNIPs were suspended in 10.0 mL of various concentrations 

of HCT solutions. After the samples were shaken, the MMIPs or MNIPs were separated by an 

external magnetic field and the solution was analyzed by high performance liquid 

chromatography. Under the optimized conditions the calibration curve was obtained by using 

the linear regression method and peak areas were plotted versus concentrations. The linearity 

of the established method was estimated over the range of 2.5–1000 µg L−1 resulting in a 

regression equation y = 121.33x−5.87 and a correlation coefficient of 0.9994. The average 

recoveries were in the range of 90.75% to 110.0% for urine whiles their intra-day and inter-

day precision expressed as a relative standard deviation (RSD) was found to be 0.81% to 

6.63%. These results demonstrated the good repeatability and accuracy of the method. In 

order to evaluate the selectivity of MMIPs, three compounds of similar structure, were 

investigated. For sampling, 50.0 mg MMIPs was added into a glass tube containing 10.0 mL 

methanol solution of studied species at two concentrations (0.5 and 1 mg mL-1). Then, the 

above solutions kept stirring for 24 h at room temperature and subsequently the particles were 

collected by exposure of an external magnet filed and the supernatant monitored periodically. 

The result show that MMIPs had the highest affinity for HCT compared to other compounds. 
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Introduction 

Ammonia is a toxic, hazardous, corrosive and environmental pollutant causing lung disease, 

burning of skin and permanent blindness [1]. It is a marker for spoilage of meat and chicken. 

Because of these, detection of ammonia has gained worldwide attention. Curcumin (1,7-bis (4-

hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione), a natural product of the rhizomes of 

curcuma longa has been used as coloring agent and spice in food, drugs, and cosmetics [2]. 

Bacterial nanocellulose has been used for a wide range of applications such as wound-healing, 

tissue engineering, and sensing [3,4]. The present work describes an efficient gas sensor for 

detecting ammonia using curcumin nanoparticle (CURNs) embedded in bacterial nanocellulose as a 

safe and green nano material. 

Method: 

CURNs were embedded into bacterial nanocellulose via zinc ions as a linker and stirring at 60°C 

for 6 h. The absorption intensity of CURNs embedded in bacterial cellulose is decreased in the 

presence ammonia vapor. Curcumin molecules suffer rapid hydrolytic degradation at basic 

conditions and change color from yellow to red. New red shifted absorption bands appear at λ =460 

nm.This decrease in the absorption intensity of CURNs embedded in bacterial nanocellulose is 

proportional to ammonia concentration and was utilized for the colorimetric detection of ammonia.. 

Results 

The effect of experimental parameters such as concentration of CUNPs, concentration of zinc, heat 

and time on the sensing probe was examined. Under optimum experimental conditions, the 

absorption intensity was linear with the concentration of ammonia in the range of 2.25 to 22.5 mg. 

The detection limit was 1.59 µg .The developed method was successfully employed for the 

detection of ammonia in swage water, meat and cosmetic samples with satisfactory results. 

. 

Conclusion 

In this work the CURNs as a natural, inexpensive, non-toxic and environmental friendly nano 

material have been embedded into bacterial nanocellulose and utilized as a gas sensor for ammonia 

detection rotten meat and chicken and cosmetic products.   
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References                           

[1]S. B. Khan, M. M. Rahman, E.S. Jang, K. Akhtar, H. Han, Talanta 84 (2011) 1005–1010. 

[2]R.A. Sharma, A.J. Gescher, W.P. Steward, Eur. J. Cancer 41 (2005) 1955-1968.                                                                    



 

[3]Abdul Khalil, H.P.S., Davoudpour, Y., Nazrul Islama, Md., Mustapha, A., Sudesh, K., 

Dungani, R., Jawaid, M. Carbohydr. Polym, 2014, 99, 649–665. 

 

[4]N. Pourreza, H. Golmohammadi, T. Naghdi and H. Yousefi, 

Biosens. Bioelectron, 2015, 74, 353–359. 

 

 

 

 

 

 



1 

 

ZntiO3 nano particles as a sorbent for removal of an azo dye from aqueous 

solutions 
 

 Saeedeh  Hashemian
,
  

  Department of chemistry, Islamic Azad University, Yazd Brunch, Yazd, Iran  

Abstract 

ZnTiO3 nano particles were synthesized by sol-gel method. The nano particles were characterized by FTIR, 

XRD and SEM methods. Adsorption of an azo dye, methyl red (MR) by ZnTiO3 nano particles was studied. 

Effect of different factors, including agitation time, pH and adsorbate concentration on adsorption capacity of 

adsorbent for DR dye was investigated. Experimental results demonstrated MR could be effectively removed 

from aqueous solution by ZnTiO3 nano particles within 40 min of contact time and pH 12. The adsorption 

kinetics of DR well matched with pseudo-second order rate expression. 

 

Keywords: Adsorption, Dispersed red 22, Nano particles,  ZnTiO3  

 

 Introduction 
Zinc titanate is an interesting ternary oxide system showing different polymorphs like cubic defect spinel 

Zn2Ti3O2, cubic inverse spinel ZnTiO3, and hexagonal ilmenite type ZnTiO3. ZnTiO3 has to the ilmenite 

structure [1]. 

There are several methods to prepare ZnTiO3 powder including solid state reaction, sol–gel, etc [2, 3]. These 

mixed oxides are important inorganic metalloid materials and are widely used in different fields [4-6].These 

compounds with ilmenite structure are important and wide for chemical and electrical applications due to their 

weak magnetism, catalyst, adsorptive and semiconductivity properties [7].   

 
Methods / Experimentals 
All chemical were analytical grade purity and were used as received and were purchased from Merck. The 

ZnTiO3 nanoparticles were synthesized by sol gel method. The ZnTiO3 was prepared by sol–gel method. 1 mmol 

Zinc acetate and 1 mmol titanium ethoxide were dissolved in de-ionized water and ethanol separately then 

mixed. Then, citric acid and ethylene glycol (equal molar ratio) were added. The mixed solution was stirred at 

20˚C, and was refluxed for 12 h at 20 ˚C and then was calcined at 600 ˚C for 5 h [7]. 

 
 Results and Discussion 
 

The morphology of as prepared ZnTiO3 was determined by SEM image and showed in Fig. 1. The SEM image 

shows spherical uniform size of in nano scale. The average size of nano particles were determined 35 nm.    

 

 
Fig. 1.SEM image of ZnTiO3 nano particles 

 
Effect of contact time 

The effect of contact time on the adsorption of DR by ZnTiO3 nano particles is shown in Fig. 2. The results show 

the rate of uptake of DR on ZnTiO3 nano particles is quite rapid and adsorption occurs within the first 50 min of 

contact time.  
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Fig. 2. Effect of contact time for adsorption of MR by ZnTiO3 nano particles 

 

Effect of initial solution pH 

The pH of wastewater containing dyes is one of the most important factors that control the adsorption of dye 

onto adsorbent. The effect of pH for adsorption of DR was investigated for concentration of 50 and 70 mg l
_1

and 

results are presented in Fig. 3. The results showed that sorption was strongly dependent on pH. As pH increases 

from 2-12, the percentage of DR removal by ZnTiO3 nano particles was increased.  

 

 

 

 
Fig. 3. Effect of pH on the adsorption of MR by ZnTiO3 nano particles 

 

Conclusion 
ZnTiO3 nano particles were successfully synthesized. The results show the illmenite type compound. The zinc 

titanate nano particles had sufficient capacity adsorptive property.  

 

References 
[1] A. D. Bachvarova-Nedelcheva, R. D. Gegova, A. M. Stoyanova, R. S. Iordanova,V. E. Copcia, N. K. 

Ivanova, I. Sandu, Bulgarian Chemical Communications,  2014,46(3) 525 – 593. 

[2] Y. L. Chai, Y. S. Chang, G.J. Chen, Y. J. Hsiao, Materials Research Bulletin, 2002,  43, 1066–1073.   

[3] B. Lokesh, S. Kaleemulla, N. Madhusudhana Rao, International Journal of ChemTech Research, 2014, 6(3) 

1929-1932. 

[4]C. Y. Jimmy, Z. Lizhi, Y. Jiaguo, Chemistry Materials. 2002, 14, 4647–4653 

[5] J. B. Yin, X. P. Zhou, Chemistry Materials 2002, 14, 4633- 4640.      

[6] C. SH, H. ML, W. SC, L. HC, C. Ts, H. TH,  Journal of  American  Ceramic  Society, 2011, 94, 251–255. 

[7] S.  Hashemian, A. Foroghimoqhadam, Chemical Engineering  Journal, 2014, 235, 299–306.    

 

 

 

 



 

Spherical Carbon Resin as Supporting Ni - nanocatalyst for the Heck Reaction 

Atefe Valikhani 
a
, Jamaladin Shakeri 

a,b * 

a 
Department of Chemistry, Isfahan University of Technology, Isfahan, Iran 

b 
Faculty of Chemistry, Razi University, Kermanshah, Iran 

 

Email Address: ja.shakeriharandi@ch.iut.ac.ir 

 

******************** 

Introduction: 

 Uniform nanoparticles have attracted a lot of attention in scientific studies due to the 

variety of their applications. Spherical particles with featured properties have a lot of important 

applications in target drug delivery [1], and biomedicine [2]. They are particularly utilized as 

catalyst support [3]. The Stober method is a facial way to synthesize the silica and carbon 

spherical particles. The process was discovered in 1661 by W. Stober et al. This method has 

some advantages such as particle-size controlling, narrow-size distribution, and a smooth 

spherical morphology of the resulting silica. Recently, this method has been utilized for carbon 

spherical particles by resorcinol-formaldehyde (RF) precursors. This resin is synthesized by the 

polymerization of resorcinol (a derivative of phenol) and formaldehyde, and calcination to 

achieve a carbon sphere [4,5]. Carbon particles develop more oxygen-containing groups through 

oxidizing, a process helping the modifying process of the carbon sphere in supporting metal 

nanoparticles [6,9,6] In the current work, we report the synthesis of carbon- Ni core shell 

structures by utilizing carbon spheres obtained via the Stober method and NiCl2, using 

microwave. The main advantage of using this catalyst of Carbon Sphere-Ni (CS@ Ni) is for the 

Heck reaction. 

 

Experimental:  

 Ammonia aqueous solution (5.15 mL) was mixed with a solution containing absolute 

ethanol (12 mL) and deionized water (35 mL), and then stirred for more than 1 h. Subsequently, 

resorcinol (5.3 g) was added and continually stirred for 35 min. The formaldehyde solution (5.45 

mL) was added and stirred for 24 h at room temperature, and then heated for 12 h at 155 ºC 
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under a static condition in Teflon-lined autoclave. The solid product was recovered by 

centrifugation and was air-dried at 155ºC.  For carbonization, the RF spheres were heated at 655 

ºC for 4 h under Ar atmosphere. Next, these carbon spheres were oxidized with nitric acid (5 M). 

The mixture was filtered and the product was rinsed with distilled water and dried at 15 ºC. The 

process was carried out by placing the oxidized carbon spheres (5.3 g) with 355 mL toluene. 

Subsequently, 2 mL of APTMS was added and the solution was refluxed for 11 h. Finally, Ni 

nanoparticles were decorated onto the carbon-sphere surface in a microwave-assisted reduction 

process performed in a mixture of NiCl2 salt, N2H4, NaOH, and ethylene glycol (named: CS@ 

Ni).  

Procedures for the Heck reaction: In a typical experimental procedure, K2CO3 (5.56 g) 

and CS@ Ni (5.59 g) were added to DMF (4 mL) in a 15 mL beaker, subsequently was 

degassed. Then bromobenzene derivative (5.62g) and n-butyl acrylate (5.52 g) were added and 

was refluxed at 135 ºC. Then the reaction mixture was cooled to room temperature and an 

aliquot was removed for gas chromatography (GC) analysis.  

 

Result and Discussion:  

Schematic illustration of consecutive steps of the synthesis of CS and CS@ Ni structures 

are depicted in Scheme 1. 

 

 

Scheme 1. Schematic illustration of consecutive steps of the synthesis of CS and CS@ Ni structures. 



 Figure 1 shows SEM image of the carbon spheres (CS). As can be seen from this 

figure the resulting carbon spheres possessed diameters between 455-555 nm. They are quite 

uniform and smooth with a few structural defects. 

 

Fig 1. SEM image of carbon spheres (CS) prepared by the Stober method. 

 

 The SEM image of carbon- Ni core shell structures (CS@ Ni) is depicted in Figure 2. 

The results reveal that Ni nanoparticles are successfully loaded onto the carbon spheres surface 

with an average particle size around 15 nm.  

 

Fig 2. SEM image of Ni-nanoparticle carbon spheres (CS@ Ni) prepared by the microwave-assisted reduction. 

 

 These Ni-nanoparticle carbon spheres (CS@ Ni) were further investigated for the 

Heck coupling reaction. The effect of aryl derivative, base and reaction time were investigated 

and the results are summarized in Table 1.  

  



 

 

Table 1: Details of the Heck coupling of bromobenzene derivatives and n-butyl acrylate. 

Entry 

 

Ar-Br Time (h) Yield (%) Base 

 

1 

 

 

6 

 

35 

 

K2CO3 

 

2 

 

 

3 

 

45 

 

NaO
t
Bu 

 

3 

 

 

6 

 

45 

 

K2CO3 

 

4 

 

 

6 

 

 

32 

 

K2CO3 

 

Conclusions:  

 We have reported herein deposition of Ni nanoparticles on the carbon spheres 

prepared by the Stober method. The Heck reactions of aryl bromides with n–butyl acrylate were 

carried out efficiently at short reaction times and moderate yields. 
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Introduction  

Surface-enhanced Raman scattering (SERS) is one of the most sensitive spectroscopic techniques for 

a wide range of applications such single molecule spectroscopy.5 The spectral sensitivity is due to the 

great enhancement effect, which mainly arises from two mechanisms; electromagnetic and chemical 

mechanisms. The chemical enhancement can be classified as the non-resonant chemical mechanism 

and a resonant charge-transfer (CT) chemical mechanism,2 that in the CT mechanism a new charge 

transfer state appears when molecule adsorb on the surface. Theoretical simulation of resonance 

Raman spectra has considerable challenge. The goal of this study is to shed light on the CT 

mechanism of SERS by considering the properties of CT excited states, and the crucial factor which 

affect this mechanism. 

Method of calculation  

The intensity of resonance Raman spectra is related to the calculation of the transition polarizability 

tensor. This tensor is calculated with several approaches which divided into two main groups, time-

dependent and time-independent methods. In this work, we obtain polarizability tensor by using the 

excited state gradient method which is developed and implemented by Petrenko and Neese.
4  
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     )       0             (5) 

where n labels electronic states (index 0 correspond to the ground state);  0 is the transition dipole 

moment;    is the vibrational frequency of kth mode    
  is the dimensionless origin shift of the nth excited-

state PES along the kth normal mode;   
     

  2 2⁄    0  is the adiabatic minima separation energy between 

the ground and nth excited state;     is the incident photon energy;    is the homogeneous linewidth parameter.  

As can be found in Eq. 5, for simulating resonance Raman spectra, several steps should be performed 

to determine:   ,  0 ,  0  and   
 . These steps are the optimization of structure, frequency 

calculation, exited state gradient calculation along normal modes upon optimized ground state 

geometry, and finally, dimensionless displacements should obtain to produce resonance Raman 

spectra.3 

 



 

Result and discussion 

The type of excitation and the effect of excited state vector gradient on the pattern of resonance 

Raman spectra have been obtained for pyridine molecule interacted with silver cluster and compared 

with experiment to verify the charge transfer mechanism (see Figure 5(I)).  However, as in chemical 

mechanism of SERS, it was known that the chemical nature of surface and also electronic potential 

of interface play an important rule. The effect of electric potential has been modelled by applying 

external electric field for selected CT transitions and the enhancement of ν1a and ν9a modes and 

decline in the intensity of ν8a mode at negative electric field (which is directed toward cluster) have 

been observed (see Figure 5(II)). On the other hand, it is believed that alloying may serve as an 

illustrative evidence for studying the influence of the chemical nature. In order to study this effect, 

six and twenty atomic pure as well as bimetallic silver and gold clusters have been used as models. 

Figure 5(III) shows the effect of binding site and composition on the pattern of SERS-CT spectra.  

  
 

Figure 1. SERS spectra for I) different type of transitions. II) CT transitions by applying external electric field for Py-Ag1. III) 

CT transitions of different surface a) Py-Ag1, b) Py-Ag4Au4, c) Py-Au1 and d) Py-Au4Ag4. 

 

Conclusion  

This study demonstrated that the excited state vector gradient can be used as a distinguishing factor 

to explain the SERS-CT selection rules. These results match well with the experimental studies, and 

also explained the effect of electrode potentials and nature of surface on the pattern of spectra as an 

experimental evidence of CT mechanism. This knowledge help us to develop Raman applications 

and design highly enhancing devise.   
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Introduction: 

Boron nitride nanotubes (BNNTs) are a binary compounds with equal numbers of boron and 

nitrogen atoms, which are isoelectronic with carbon nanotubes [1,2]. BNNTs have been paid much 

attention by the scientific communities because of their important and unique properties, ideal for 

electronic and structural applications. Several attempts have been done to reduce the band gap energy 

by proposing the doping of BNNTs particularly single doping. For example, energy gap of the system 

with carbon doping is reduced to about 1 eV [3-5]. All mentioned calculations about BNNTs were 

performed using the density functional theory (DFT) in the gas phase. 

 

Computational method: 

Our calculations have been done with PWSCF from Quantum Espresso distribution [23]. The 

Brillouin-zone integration was performed with a Monkhorst–Pack k-points mesh set of 1×1×8 which 

represents the convergence of our systems, along the U–Z direction. An 18 Å vacuum layer was 

considered to avoid interaction between the nanotubes. A Kinetic energy cut offs for the wave function 

was determined using an appropriate convergence test and set to 88 Ry for all structures. 

 

Results and Discussion: 

The structural and electronic properties of pure and Al-doped BNNTs have been examined using DFT 

calculations. The results of calculations of band structure and density of states show that Al-doped 

BNNT exhibited better semiconductor properties in comparison with pure BNNTs. Doping BNNTs 

with Al reduced energy gap and consequently improved the conductivity of BNNTs. Our results show 

that by doping of the B atom by Al atom the energy gap of zigzag BNNTs has small changed while the 

energy gap significantly influenced by Al-doping instead of N atom. The results do not show specific 

trend between diameter of nanotube and band gap energy in both pure and AlB BNNTs Thus, these 

forms of nanotubes can be suitably used in sensors, biosensors, motors, drivers, cell batteries and 

energy storage of lithium and hydrogen. Also, band gap and fermi energy level rise with the increasing 
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of the diameter of the BNNTs from (5,8 to 18,8). This behavior revealed that semiconducting 

properties of BNNTs are reduced by increasing their diameter.  

 
 

Figure 1: The optimized geometric 

structure for the pure (9,8) BNNTs 

Figure 2. Electronic energy bands of (a) pure (9,8) BNNTs, 

(b) AlB doped (9,8) BNNTs, (c) AlN doped (9,8) BNNTs. 

 

Conclusion: 

The results of calculations of density of states (DOS) and band structure (band) showed that the 

band gap between the valence and conduction level increases as a result of the enhancement of tube 

diameter of BNNTs. Finally, the results showed that the electronic properties of the pristine BNNTs 

can be improved by doping Al atom in the zigzag configuration of tubes. 
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Introduction: 

One of the probable methods for eliminating organic Pollutants from sewage is utilizing 

photocatalytic oxidation by semiconductors. Among utilized semiconductors, Titanium dioxide is 

a perfect photocatalytic because of high sensitivity, Non-toxicity, availability, High oxidation 

power and long-term stability [1-3].The high band gap of TiO2 limits Absorption wavelength to 

less than 383 nm and needs a UV source for practical application. It comprises a small part of the 

Sunlight (33-53). We tried to build a new photocatalytic system with increased photocatalytic 

activity under the UV and visible irradiation in comparison with TiO2 so as to improve efficiency 

in the utilization of solar energy. 

 

Experimentals: 

TTIP was used as the TiO2 source and Fe(NO3)3.9H2O and S-Benzylthiuronium chloride salt 

were used as Fe and S dopants, respectively. The utilized synthetic method for all steps is the 

Sol-gel method. For investigation of photocatalyst performance, methyl orange was used as a 

combination of wastewater pollutant under UV and visible light irradiation. For analysis, we used 

XRD ،DRS ،SEM،EDX and FT-IR methods. Modeling and optimization of the photocatalytic 

performance of S/Fe/TiO2 nanoparticles is done by using the RSM method [4]. 

 

Results and Discussion: 

Firstly, we doped TiO2 by S-Benzylthiuronium chloride and prepared the x%S/TiO2 

nanoparticles. The results showed that 13S/TiO2 catalyst with %23363 degradation after 181 

minutes in visible irradiation and 23S/TiO2 catalyst with %33653 degradation after 65 minutes in 

UV irradiation were the best results. In next section, codoped TiO2 with varying amounts of iron 

plus the optimal amount of sulfur (in visible irradiation) were synthesized. 13S-13113Fe/TiO2 

catalyst with %83383 degradation after 181 minutes in visible irradiation and with %83443 

degradation after 65 minutes in UV irradiation had the best results. The central composite design, 

which is a widely used form of RSM was employed for the optimization of photocatalytic 

properties S/Fe/TiO2 nanoparticle under visible and UV light irradiation. In order to evaluate the 

influence of operating parameters on the photocatalytic properties, three influential factors were 



chosen: weight percent of sulfur (x1), weight percent of Iron (x2) and time aging (x3). Figure 1 

shows SEM micrographs of Optimized S/Fe/TiO2 nanocatalyst and Figure 1 shows the 

Perturbation plot for degradation (%) of methyl orange versus %S and %Fe under Visible light 

  

Figure 1: SEM micrographs of Optimized 

S/Fe/TiO2 nanocatalyst 

Figure 2: Perturbation plot for degradation (%) of 

methyl orange versus %S and %Fe under Visible light 

 

Conclusion: 

Modeling and optimization of the photocatalytic performance of S/Fe/TiO2 nanoparticles is done 

using the RSM method. Suggested optimized doping through software calculations for making 

the catalyst is 13413S-13123Fe/TiO2-43h time aging in visible irradiation and 1.143S-

13123Fe/TiO2-2%h time aging in UV irradiation. Studying their photocatalytic activity showed 

%%3563 degradation after 181 minutes for catalyst optimal visible and %33513 degradation after 

65 minutes for catalyst optimal UV. 
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Introduction:  

Metal-organic polymers (MOPs) are a subclass of coordination polymers by linkage of inorganic 

transition metal clusters and organic ligands. MOPs have shown great potential for the removal 

of dyes and other toxic chemicals [5]. Moreover, we can improve MOPs by intermixing porous 

activated carbon (AC) with MOPs that form novel composites with advanced novel physical and 

chemical properties compared to their pristine counterparts.  

On the other hand, many researchers have focused their studies on the synthesis and 

characterization of new metal based antibacterial agents in order to design complexes with better 

biological activity and lower toxicity [3,4]. 

Experimentals: 

5,5-phenylenedioxy diacetic acid and Zinc nitrate tetrahydrate were dissolved in deionized 

water, individually. The zinc salt solution was then added to the 5,5-phenylenedioxy diacetic 

acid solution with stirring at room temperature. The solution was filtered and the precipitate was 

washed with cold water. The MOP was loaded onto activated carbon (AC). AC and MOP were 

dispersed in deionized water under sonication. The mixture was then stirred and the MOP-AC 

was separated by centrifugation and dried at 65 ºC. 

Results and Discussion: 

The morphology of the resulting crystals of MOP and MOP-AC are shown in the SEM 

micrograph. The sizes of MOP particles were about 555 nm (Fig. 5a, b). 
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Fig.1 SEM image of MOP (a) and MOP-AC (b). 

Optimum values obtained for all factors, corresponded desirability and R% value for BCP are 

shown in Table 5. 

Table 1. Optimum conditions. 

Factors Unit Optimum value 

X5: BCP concentration mg L
_5

 56.33 

X3: sonication time min 3.55 

X4: adsorbent dosage g 5.559 

Desirability value  5.5 

R% BCP  97.7953 

 

Conclusion: 

In conclusion, we have successfully synthesized a nanosized zinc (II) coordination polymer. The 

results showed that MOP-AC had good activity during dye removal and central composite design 

method. Also, on the results obtained, it can be concluded that MOP acts as an effective 

antibacterial agent against Proteus vulgaris bacteria.  
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Introduction:The oxygen evolution reaction (OER) always proceeds on oxidized surfaces [1]. 

Ni and its oxides were discovered to exhibit electrocatalytic activity towards OER in alkaline 

solution in the early last century [1]. Hydroxyapatite (HA) is the most stable calcium phosphate 

salt and it could act as a super-lattice to immobilize catalytic particles and provides an alternative 

chemical environment as a catalyst support [2]. To enhance the electrical conductivity of HA to 

be applied in an electrocatalyst structure, the composites of HA with conductive phases 

especially with carbon nanotubes (CNTs) could be suggested [3]. Here, the Ni substituted HA-

MWCNT composite (Ni/HA-MWCNTs) will be examined for OER in alkaline media. 

Experimental:The HA-MWCNT composite mainly was prepared via the solventless solid state 

metathesis procedure using the activated MWCNTs [3]. In a particular synthesis of 100 mg of 

40%HA-MWCNTs composite, 60 mg of the activated MWCNTs was mixed with 23 mg of 

CaCl2.9H2O and 46.3 mg of Na3PO4.12H2O. The materials were finely mixed with a pestle and 

mortar, and then delivered to a quartz tube situated in a microwave oven. After the microwave 

irradiation (power of 900W and time of 3 min), the product was washed  three times with double 

distilled water and then dried at 100 °C overnight. The loading of Ni was attained by soaking 10 

mg of HA-MWCNTs substrate into the 5 ml of 50 mM solution of NiCl2.6H2O, for 48 h. 

For testing the catalysts, the clear GCE surface was modified via the casting of 2 μl of 4 mg ml-1 

of the suspension of Ni/HA-MWCNTs in water. After drying in air, 2 μl of 0.5% of Nafion 

solution was casted on the electrode and left to dry. 

Results and Discussion: The TEM image of Ni/HA-MWCNTs is represented in Figure 1A. The 

mixed layer of Ni substituted HA and MWCNTs could be seen. In addition, the XRD patterns of 

HA-MWCNTs and Ni/HA-MWCNTs are depicted in Figure 1B. According to the similar XRD 

patterns of Ni/HA-MWCNTs and non-substituted composite, the apatitic structure has been 

preserved during the Ni loading step. However, the sample could be regarded as the calcium 

nickel phosphate mineral with the general formula of Ca19Ni2(PO4)14 and JCPDS # 00-049-1224. 

The featured peaks of the rhombohedral lattice were detectable in the spectrum a, at 2θ degrees 

of 13.75, 22.00, 28.05, 31.30, 34.68, 53.48o. However, some main diffraction peaks of Ni(OH)2 

structure arealso detectable. These peaks are positioned at 11.35°, 22.74°, 33.46°, 34.41°, 38.77° 

and 59.99° and are in good accordance with the pattern of the JCPDS# 038-0715. 

Figure 2 represents the OER voltammograms of HA-MWCNTS and Ni/HA-MWCNTs in 

alkaline electrolyte. The non-substituted HA-MWCNTs composite is not active toward the OER 

(voltammogram a). However, the OER behavior of electrodeposited Ni/MWCNTs as a rival 

catalyst, is depicted in Figure 2 (voltammogram b). The higher OER current density as well as 

about 40 mV of onset potential shift were observed for Ni/HA-MWCNTs in comparison to 

Ni/MWCNTs(ED) catalyst. The higher performance of Ni/HA-MWCNTs catalyst toward OER 

could be also attributed to incorporation of Ni into the HA matrix. However, due to the flexibility 



of HA substrate, the conversion of nickel phosphate species into oxides and hydroxides is 

feasible during the potential alterations.  

 

Figure 1A: TEM micrograph of Ni/HA-MWCNTs composite. B: XRD patterns of a) HA-

MWCNTs composite and b) Ni/HA-MWCNTs. 

 

Figure 2 Comparison of OER activity of a) HA-MWCNTs, b) Ni/HA-MWCNTs, c) 

Ni/MWCNTs(ED). Conditions: 1 M of O2 saturated KOH, rotation rate of 2500 rpm and scan 

rate of 1 mV s-1. 

Conclusion:HA/MWCNT could be applied as a proper substrate for immobilization of Ni 

species as an OER active catalyst. The high activity of Ni/HA-MWCNTs toward OER, is 

explained by the flexibility of HA moiety for immobilizing the reactive phases of mixed oxides 

and/or oxide hydroxides of constituted Ni metal. The 40 mV shift of onset potential toward the 

more negative values has also been achieved over Ni/HA-MWCNTs compared to HA free 

Ni/MWCNTs(ED).  
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Introduction: Nanoscale bimetallic Au-Ag with distinctive optical, electrical and chemical 

properties offers superior advantages in catalysis, antimicrobial properties, and surface-enhanced 

Raman spectroscopy (SERS) sensing compared to their monometallic counterparts.
9-3

 In this 

report, Au-Ag alloy and carbon nanodots (C-dots) were integrated into a single platform resulted 

in a new sensing assay for hypochlorite. Hypochlorite is an extensively used disinfectant for 

water treatment. Accumulation of this ion in environmental samples is associated with neuron 

degeneration, cancer, arthritis and inflammatory diseases.
4-9

 This assay is fast, selective, 

sensitive, simple and robust for environmental monitoring of hypochlorite in bleach and tap 

water samples.  

 Methods/Experimentals: Sodium hypochlorite (6-941) was purchased from Merck. The UV-

Vis absorption spectra were measured using a Shimadzu spectrophotometer. For measurement of 

ClO
-
, the as-synthesized bimetallic nanoparticles solution was added drop-wise to the electrolyte 

(97 mM sodium nitrate, 2 mM sodium carbonate). 9 mL of colloidal nanoparticles solution was 

added to the glass vials followed by the addition of ClO
-
 standard solution with different 

concentrations (7-67 µM). After 97 min incubation at room temperature, the absorption spectra 

were collected. 

Results and Discussion: A chemical co-reduction process proceeded for production of 

AuAg@C-dots. TEM image and the particle size histogram of AuAg@C-dots (Fig. 1A) showed 

that the average particle size was 5.6 nm (957 particles), which was in close agreement with the 

average size measured by dynamic light scattering (DLS) (6-9 nm). Large aggregated particles 

after treatment with hypochlorite were observed in the sample (Fig. 1B) in support of the particle 

agglomeration confirmed by DLS. Under the optimized experimental conditions, the spectral 

change of AuAg@C-dots upon exposure to different concentrations of hypochlorite (Fig. 2) 

followed a linear trend over the hypochlorite concentration range of 9.9 to 91 µM. Analysis of 

spiked real samples revealed recovery percentage values over the range of 15.6-971.41 

suggesting the potential applicability of the present assay in environmental monitoring. 

Particularly, we successfully measured the ClO
-
 concentration in the bleach. The concentration 

determined using the present system (6.25 µM) was in close agreement with the value measured 

spectrophotometrically (6.69 µM). 
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Fig. 2 UV-Vis absorption decay and SPR shift of AuAg@C-dots following the increasing amount 

of hypochlorite over the concentration range of 7 to 67 µM. 

Fig. 9 TEM image of AuAg@C-dots (A) before and (B) after hypochlorite addition. 
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Introduction: Introduction: Gold nanosheets are nanostructures of gold which have the size over 

microscopic area and thickness in the range of a few to 011 nanometers [0]. Gold nanosheets 

have made significant advances in hyperthermia of cancer tumors [2], gas sensors [3] and 

catalysis [4]. Numerous papers were published on synthesis of gold nanosheets but the main 

disadvantage of most of the suggested procedures is applying organic toxic or unsafe materials as 

solvent, reducing agent, surfactant and also stabilizers. 

Methods: The NADES that was used was made up of the 01010101 molar ratios of glucose, 

fructose, sucrose, and water and synthesized as described previously [5]. ~ 0 g of the synthesized 

NADES was diluted to 01 mL with distilled water (011 w/v) and stirred for 05 min. After 

obtaining a clear, colorless and homogenous solution, 211 mg GA was added to the above 

solution with continuous stirring under ambient conditions for 05 min and this solution was used 

to synthesize gold nanosheets. (Solution A). After that 451 µL of HAuCl4 solution (1015 M) was 

injected to the solution A with continuous stirring. The appearance of golden suspension after 

about 5 h indicated the presence of gold nanosheets. 

Results and discussion: The field emission scanning electron microscopy (FESEM) images 

show that the as prepared products are mainly composed of gold nanosheets with regular shapes 

(hexagonal and triangular) together with a few semi-spherical particles. 
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The height profile results from atomic force microscopy (AFM) image clearly show that the 

average thickness of gold nanosheets was 01 nm. The XRD pattern analysis confirmed the 

presence for gold nanosheets as the main product. The 2 values of peaks in the XRD pattern are 

analogues to the corresponding standard values of gold. A strong diffraction in XRD pattern 

stems from gold {000} planes and weak diffractions in XRD patterns result from the other 

planes. The zeta potential distribution showed a sharp peak in -2.01 mV which indicates that the 

surface charges of gold nanosheets are mostly negative. Both NADES and GA in the solution 

play important role in formation and morphology of Au nanosheets. In addition, the 

concentrations of HAuCl4, the reaction time and temperature are also crucial for the morphology 

and size of the final product. 

Conclusion: A simple, green and cost effective method was suggested for synthesis of ultrathin 

and large gold nanosheets with a vast variety of triangular and hexagonal shapes. The FESEM 

image analysis of gold nanosheets suggests that the size and morphology of gold nanosheets are 

strongly dependent on experimental parameters such as the amounts of NADES, GA, HAuCl4, 

temperature and time. 
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Introduction: Dopamine (DA) is an important neuron transmitter existed in  brain [9].Serotonin 

(5-HT) is an ubiquitous compound in the animal and plants [2]. It has a basic role in aggression, 

body temperature, sleep and etc [3]. Many reports have shown the coexistence of dopamine and 

serotonin in biological systems and that they affect each other in their respective activities [4
,
 5]. 

In this work, a recently constructed carbon molecular wire electrode (CMWE)[6]
 
 has been used 

for the simultaneous determination of 5-HT and DA without any additional modification such as 

addition of electron transfer mediator or specific reagent. 

 

Methods/ Experimental: CMWE was prepared by hand mixing diphenyl acetylene as molecular 

wire, graphite powder and CNT with a mass ratio of 33/33/43, respectively. The resulting paste 

was heated on a heater at 93
3
C. The paste was packed into the cavity of a Teflon tube and 

warmed up to 93
3
C again. 

Voltammetric measurements were performed using an electrochemical system equipped with 

GPES software and a three electrode electrochemical cell: an Ag/AgCl/KCl as reference and a 

platinum wire as a counter electrode. 

 

Results and Discussion: Cyclic voltammograms of DA and 5-HT in 3.9 M PBS (pH 6.3) at 

CMWE are shown in Fig. 9. The peak separation is about 3.99 V and it is enough for 

simultaneous determination of DA and 5-HT at CMWE (Fig. 9d).  

Differential pulse voltammetry was used for the simultaneous determination of DA and 5-HT. In 

here, the concentration of either DA or 5-HT was kept constant and that of the other was 

changed. As shown in Fig.  A, the oxidation peak current of DA increased with increasing its 

concentration and without an appreciable change of the oxidation peak current due to 5-HT. 

These measurements are repeated for 5-HT and the results are shown in Fig.  B. 
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A good linear relationship was obtained between the oxidation peak currents and the 

concentrations of DA and 5-HT. For oxidation peaks of DA, the linear range was 9.3 - 953 µM 

with a correlation coefficient of 3.1196. For 5-HT, two linear ranges were obtained; 2.3-933 µM 

and 933-533 µM with correlation coefficients of 3.1166 and 3.1115, respectively. The 

theoretical detection limits were obtained as 9.32 and 9.96 µM for DA and 5-HT, respectively at 

S/N ratio of 3. The electrode was applied for the determination of DA and 5-HT in human 

serum. 

 
Conclusion: The applicability of a newly constructed carbon molecular wire electrode 

(CMWE) was investigated for the determination of biological compounds. As reported above, 

suitable results were obtained for simultaneous determination of dopamine and serotonin. 

Moreover, this sensor exhibited attractive features such as good peak separation, high sensitivity, 

low detection limit, resistance towards electrode fouling, excellent repeatability and 

reproducibility. The electrode was successfully used in analysis of the human serum. 
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A 
B 

Fig.  9 Calibration curves for 

(A) oxidation peaks of DA in 

the presence of 933 µM 5-HT 

and (B) 5-HT in the presence of 

933 µM DA. The error bars 

indicate mean ± SD (n=3). 

Insets are Differential pulse 

voltammograms of (A) DA in 

the presence of 933 µM 5-HT in 

PBS (pH 6.3) (DA 

concentration: 5.3-953 µM), and 

(B) 5-HT in the presence of 933 

µM DA in PBS (pH 6.3) (5-HT 

concentration: 2.3-533 µM) at 

CMWE. 

Fig. 1 Cyclic voltammograms of a) PBS (pH 

0.8) as electrolyte solution, b) 088 µM DA c) 

088 µM 5-HT and d) a mixture containing 088 

µM DA and 088 µM 5-HT. Scan rate 58 mVs-

0
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1. Introduction 

X-ray-computed tomography (CT) is an imaging technique which is applied for variety of 

research and clinical diagnostics. Consequently, X-ray attenuation elements such as barium, 

iodine and gold are mostly used for clinical tissue imaging [1-3]. Iodine molecules as contrast 

agents are mostly used for CT imaging due to high X-ray absorption coefficient of iodine, but 

they have rapid pharmacokinetics and high viscosity for injection to body. Because of these 

shortcomings, a new class of contrast agent such as gold nanoparticles has been introduced. For 

in vivo biomedical applications, the use of stable and biocompatible gold nanoparticles is 

inevitable. For this purpose, nontoxic and green materials such as Gum Arabic (GA), a plant 

extract, and glucosammonium formate ionic liquid have been introduced for stabilizing and 

reducing of gold nanoparticles, respectively. 

 

2. Experimental 

2.1 Synthesis of gold nanoparticles 

GA solution was prepared by mixing 15 mg of GA in 5 ml of deionized water. Different 

amounts of HAuCl4. 3H2O (.0.5M) were added to this solution, then the prepared solution was 

placed under mild heating at 6. °C.  5. mg of the ionic liquid was added to the stirring solution 

and the stirring was continued for 5 to 2. min depending on the concentration of HAuCl4. 3H2O 

(15.-1... µM). During the synthesis process, the color of solution changes from light yellow to 

red color which indicates the formation of gold nanoparticles. Furthermore, to evaluate the 

stability of the synthesized gold nanoparticles in physiological media, .05 ml of the prepared 

gold nanoparticles solution was treated with .05 mL of 1 mg mL
-1

 human serum albumin (HAS) 

and bovine serum albumin (BSA) in phosphate buffer (PBS, 1.5M pH 4.7) solutions.  

 

3. Results and discussion 

The stability of prepared gold nanoparticles in biological media was examined by monitoring 

the change in their SPR band in HAS and BSA within a seven days period. As it is obvious in 

Fig.1A and B, the SPR of gold nanoparticles has low variation after seven days and no 

precipitation has been revealed in solutions. The obtained results indicate that the synthesized 

gold nanoparticles clearly are intact in biological media at physiological pH value. Moreover, the 

HSA and BSA were not adsorbed on the surface of gum arabic capped gold nanoparticles, while 

these proteins have extreme tendency to the surface of bare gold nanoparticles. It could be 

concluded that the GA molecule framework around the synthesized gold nanoparticles has 
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effective coating for producing intact gold nanoparticles. Another point that should be noted is 

biocompatibility of gum arabic and the prepared ionic liquid as capping and effective reducing 

agents, respectively.  

 

 

 

 

 

 

Fig.1 (A and B) UV-Vis spectra of GA capped-gold nanoparticles in the absence as (control solution ) (a)  and 

presence of (b) HAS and  (c) BSA solutions after  incubation times of 2h (B) and one week, respectively. [BSA]= 

[HAS] =1 mg mL
-1

 in phosphate buffer (pH=404, .. 1. M).  

 

The X-ray attenuation coefficient of the synthesized gold nanoparticles is approximately 303 

times higher than Visipaque which is a conventional iodine-based contrast agent (Fig. 2).  

 

 

 

 

 

Fig.2 X-ray CT in vitro images. The vials are containing of .02mg mL
-1

 (a) GA–AuNPs and (b) Vsipaque. 

 

4. Conclusion 

In conclusion, a new procedure has been reported for synthesis of biologically stable gold 

nanoparticles using GA as coating agent. The GA-protected gold nanoparticles can be easily and 

rapidly prepared by in situ chemical reduction using glucosammonium formate ionic liquid. For 

synthesis of gold nanoparticles, the nontoxic and biocompatible materials were used. 

Furthermore, the stable GA-capped gold nanoparticles were applied as effective contrast agents 

for CT imaging. 
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Introduction: The copper-catalyzed azide–alkyne cycloaddition (CuAAC) for synthesis of 

1,2,3-triazole derivatives is one of the most attractive and a fundamental reaction in nature and 

synthetic organic chemistry [1]. Both copper(0) and copper(I)- containing compounds have 

recently emerged as effective catalysts in the 1,3-dipolar azide–alkyne cycloaddition [2]. 

However, these compounds are prone to redox processes so it is desirable to protect and stabilize 

the active copper catalysts during CuAAC-cycloaddition reaction. This limitation can be 

overcome by utilizing of a Cu (II)−containing catalyst [3].  

 

Experimentals: The reaction of the functionalized mesoporous SBA-15 in absolute ethanol with 

copper(II) acetate afforded a novel Cu
II
-Schiff base/SBA-15 catalyst. The compound Cu

II
-Schiff 

base/SBA-15 was characterized by IR, SAX, EDXS, XANES, SEM, TEM and BET studies.  

Results and Discussion: Cu
II
-Schiff base/SBA-15 catalyst was applied as catalyst for three-

component copper-catalyzed azide–alkyne cycloaddition (CuAAC) reactions to obtain 1,4-

disubstituted-1,2,3-triazoles. The catalyst can catalyze the azide–alkyne cycloaddition of 

terminal alkynes with organic azides generated in situ from sodium azide and different organic 
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halides in the presence water. The process is environmentally friendly and uses an easily 

available solvent to produce excellent yields. Furthermore, the recyclability and reusability of 

catalyst for up to five consecutive cycles in the reaction of phenylacetylene and benzyl chloride 

substrates without a significant loss of efficiency indicate the potential of the Cu
II
-Schiff 

base/SBA-15 as an efficient catalyst. 

Conclusion: In summary, the present study illustrates the feasibility and applicability of utilizing 

the Cu
II
-Schiff base/SBA-15 material to catalyze the azide–alkyne cycloaddition for the 

synthesis of the corresponding 1,2,3-triazoles through 1,3-dipolar cycloaddition of terminal 

alkynes with organic azides generated in situ from sodium azide and different organic halides in 

the presence of water. 
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Introduction: Polyoxometalates (POMs) form a particular class of inorganic metal oxygen 

nanosized cluster, which exhibits a great structural diversity of shapes, sizes and nuclearities. [1] 

POMs have deserved general attention as efficient homogenous catalysts for the oxidation of 

olefins, aromatics and alcohols because of their tuneable catalytic reactivity and stability toward 

oxidation. Thus, the immobilization of soluble POMs onto surfaces is preferred due to 

advantages in product separation, accessibility of the active sites deposited on the support whiles 

are maintained the activity and selectivity of homogeneous catalysts properties. [2] 

 

Experimentals: Polyoxomolybdate was prepared and supported on the Clinoptilolite Zeolite. 

The prepared catalyst was characterized by means of FT-IR, atomic absorption 

spectroscopies, powder X-ray diffraction (XRD), N2 absorption-desorption, scanning 

electron microscopy (SEM) and transmission electron microscopy (TEM).  

Results and Discussion: BET surface area analysis, atomic absorption and FT-IR 

spectroscopies confirmed the immobilization of polyoxomolybdate. XRD and TEM analyses 

reveal that the structure of support remains intact after immobilization of polyoxomolybdate. 

Furthermore, the recyclability and reusability of catalyst for up to six consecutive cycles in 

epoxidation of alkenes without a significant loss of efficiency indicate the potential of 

polyoxomolybdate as an efficient catalyst. 

Conclusion: In summary, the catalytic investigations disclosed that Nanocluster 

Polyoxomolybdate immobilized on the Clinoptilolite Zeolite as a green support was found to be 

efficiently active and selective catalyst in liquid phase olefin epoxidation in 

dichloroethane at 08 ºC. 

file:///C:/Users/ebp1/Downloads/Telegram%20Desktop/bagherzadeh@sharif.edu


 

References 

[1] M. Mirzaei, H. Eshtiagh-Hosseini, M. Alipour, A. Frontera, Coord.Chem.Rev., 275 (2814) 

1-10. 

[2] Y. Zhou, G. Chen, Z. Long, J. Wang, RSC Adv., 4(2814) 42822-42113. 



Ag/CoFe2O4/Graphene oxide nanocomposite photo-catalytic antibacterial activity 

under visible light 

Naghdi Sedeh A
 a*

, Kooti M
 a
, Motamedi H

b 

a 
Department of Chemistry, Shahid Chamran University of Ahvaz, 65356- 43564, Iran 

b 
Department of Biology, Shahid Chamran University of Ahvaz, 65356- 43564, Iran 

E.mail: azarnaghdisedeh22@yahoo.com 

 

Introduction: 

The treatment of organic pollutants and bacteria in wastewater is a major aspect of 

environmental issues[5]. Graphene oxide (GO) with many of oxygen containing functional 

groups is a highly oxidative form of graphene have also shown the ability to inhibit the growth of 

bacteria. Silver nanopaticles have shown antibacterial activity to kill bacteria. However, these 

Ag/GO-based photocatalysts face difficulty of separation after photocatalytic reactions, which 

limit their application. To solve it, introducing magnetic nanoparticles in the photocatalyst has 

been proposed to achieve efficient separation and recycling of Ag-based materials for water 

treatment [2-3]. We have, therefore, synthesized Ag/CoFe2O4/Graphene oxide nanocomposite 

and examined its photocatalytic activity for killing bacteria. 

 

Methods / Experimentals 

Preparation of Ag/CoFe2O4/GO composite 

This three-component composite was synthesized through an easy procedure. Graphene oxide 

(GO) was first prepared by oxidation of graphite powder according to the Hummers’ method, 

with a minor modification of removing [33,34]. In the second step, 2.2 g of the pre-synthesized 

GO was coated with cobalt ferrite nanoparticles using co-precipitation method to give 

CoFe2O4/GO. Silver nanoparticles were then deposited onto the surface of CoFe2O4/GO via 

chemical reduction to obtain Ag/CoFe2O4/GO composite. 

 

Result and Discussion: 
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 In case of treatment of E. coli in the presence of visible light bacterial growth was inhibited 

and no bacterial colony formation was happened following culture on Mueller-Hinton agar while 

in dark condition bacterial growth was observed as the number of colonies was innumerable. 

Nearly, a similar result was found for S. aureus. In first hours of treatment of this bacterium with 

the synthesized compound in under visible light, limited bacterial growth was found but with 

time lapse the number of appeared colonies was significantly reduced.  These data suggest that 

the synthesized compound has photocatalytic activity and following visible light irradiation this 

property with free radical production potential cause bacterial damage especially in bacterial 

cytoplasmic membrane and in case of gram negative bacteria. i.e., E. coli, in outer membrane 

envelope. The delay in bacterial killing in case of S. aureus can be related to this fact that the cell 

wall of this species has pentaglycine bridge between its tetrapeptide side chains that causes more 

than 425 of side chains be involved in transpeptidation reactions and hence has more rigid cell 

wall in comparison with other bacterial spices. The growth of both tested bacteria in dark 

condition confirms that the antibacterial activity of this compound is related to the presence of 

visible light, i.e., its photocatalytic activity. 

Conclusion 

This experiment proved the synergistic effect between Ag/GO and CoFe2O4 and it could 

promote photoactivity efficiency of antibacterial. The trapping experiments showed that •O
2−

 and 

h
+
 are the major reactive species for the Ag/CoFe2O4/GO photocatalytic system. Thus, this 

research shows that Ag/CoFe2O4/GO nanocomposite possess excellent photocatalytic 

antibacterial properties and magnetic recovery performance. This work provides a facile way to 

prepare the new magnetic photocatalyst by using for the treatment antibacterial properties. 
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Introduction: Benzothiazole and its derivatives are important pharmacophores of heterocyclic 

compounds. 2-(2-pyridyl) benzothiazole ,(pbt), is one of the benzothiazole-based compounds. 

This ligand acts as a bidentate ligand, coordinating through both nitrogen atoms. It coordinates 

with metal ions mainly by the nitrogen atoms of pyridyl and thiazole, to give complexes which 

exhibit various photochemical and photophysical properties besides biological activities.
1
 This 

ligand is expected to bind to soft acceptor centres in S,N-chelating mode, but the only observed 

binding mode of pbt is N,N-chelation.
2 

Platinum complexes of pbt, as biologically active 

compounds, are candidates for replacing cisplatin with more effective drugs that can be 

administered orally and with reduced side effects.
3 

Experimentals: The reaction of organoplatinum (II) complex [3] with 2 equivalent of 2-(2-

Pryidyl)-1,3- Benzothiazole in ether  at room temperature gave complex [2]. Reaction of 

complex (2) with was added a large excess of EtI, in dichloromethane gave complex [1] 

(Schem1).   
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Schem 3. The synthetic pathway to [PtEtIMe2(pbt)] 

Result & Discussion: In the 
1
H NMR spectrum (Figure 3) the major isomer 1a gave a triplet at 

δ = 2112 due to the CH3 group of Et ligand with 
3
J(HH) = 616Hz, and with satellites due to 

coupling to 
195

Pt with 
3
J(PtH) = 6614Hz. The CH2 group of the Et ligand appeared as overlapping 

multiplet around δ = 1139-2126. These parameters are comparable with previously reported data 

for [PtEtI(pbt)] complex, in which the Et ligand being trans to the I atom. Thus, the two different 

Me groups must be trans to N ligating atoms. 
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The second isomer 1b gave a triplet at δ = 2129 for the CH3 group of Et with 
3
J(PtH) = 6116Hz, 

and 
3
J(HH) = 616Hz. The CH2 group of Et ligand were located as overlapping multiplet around δ 

= 1139-2126. 

 

 

 

Figuer.1 1H NMR spectrum (2..044 MHz) of [PtIEtMe4(pbt)], in CDCl3 

 

The cyclometalated Pt(II) complex [PtMe4(pbt)] contains an MLCT band in the visible region 

that could be used to monitor its oxidative addition reaction with EtI and study the kinetics of the 

reaction by using UV-Visible spectroscopy. Thus, an excess of EtI was used at different 

temperatures and the disappearance of the MLCT band at λmax = 343 nm in toluene solvent or 

λmax = 34. nm in acetone solution were used to monitor the reaction. 

Conclusion:.This complex, was reacted with excess EtI. The structure of the final product with 

Pt(IV) center, as determined by NMR studies.This complex, with an octahedral platinum(IV) 

center, contains two different nitrogen atoms with different Pt−N distances. According to the 

kinetic results, the oxidative addition reaction of EtI with [Pt(pbt)Me4] follows a good second 

order kinetics, first order with respect to both reactants. The entropy of activation, ΔS
‡
, has a 

large negative value which is consistent with an SN4-type mechanism. 

References: 

[3] X. B. Fu, G. T. Weng, D. D. Liu, X. Y. Le. J. Photochem. Photobio. A.: Chem, 2132, 266, 

33. 

[2] S. Chowdhury, S. Majumder, A. Bhattacharya, P. Mitra, J. P. Naskar. J. Coord. Chem, 2131, 

66, 3365. 

[1] K. Marjani, M. Mousavi, D. L. Hughes. Transition. Met. Chem, 2112, 34, 35. 



 

  



 

Melamine Trisulfonic Acid as a Highly Efficient and Reusable Catalyst for the One-

Pot Synthesis of 4H-Chromene Derivatives under Solvent-Free Conditions 

Farhad Hatamjafari* 

Department of Chemistry, Faculty of Science, Tonekabon Branch, Islamic Azad University, Tonekabon, Iran 

 Email address of the corresponding author: hatamjafari@yahoo.com  

 Introduction: The multi-component reactions (MCRs) were an important tool in the organic 

synthesis as they possess ability of building up the pharmaceuticals[1].4H-chromenes are an 

important class of oxygen-containing heterocyclic compounds which have attracted significant 

synthetic interest due to their reactivity and biological activity. These compounds had shown 

interesting biological properties including antimicrobial, antiviral, antitumor cancer therapy and 

central nervous system activity. These derivations were used in the treatment of hypertension, 

Alzheimer's disease and Seizures [2]. Therefore, we report herein the MTSA as a new catalyst 

for the one-pot solvent-free synthesis of 4H-chromene derivatives high yields by condensation of 

aromatic aldehydes, dimedone and malononitrile (Scheme 1). 
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+

H

O

+

CN

CN

O
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R
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NH2
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Scheme 1: Synthesis of 4H-chromene derivatives the presence of MTSA as a catalyst 

 

Methods / Experimentals: A mixture of aromatic aldehyde (1 mmol), dimedone (1.1 mmol), 

malononitrile (1.2 mmol), and MTSA (11 mol%) was heated in at 01 °C for 1 h. After 

completion of the reaction, as indicated by TLC, the reaction mixture was cooled to room 

temperature, CH2Cl2 (31 mL) was added, stirred for 2 min, and filtered to separate the catalyst. 

The solvent was evaporated to give the crude product which was purified by recrystallization 

from ethanol (059) to give pure products.  

Results and Discussion: Nowadays, MTSA is often used as a Bronsted–Lowry acid catalyst in 

the synthesis of organic compounds. Features of this catalyst that are of interest include: easy 

separation, environmentally friendly, reusable, clean, and economical [3]. We started our study 

of one-pot, three-component condensation using MTSA as a catalyst and undertaking reactions 

using benzaldehyde, dimedone and malononitrile to create corresponding 4H-chromenes 

products as the model reaction. The synthesis of compound 1 was selected as a model to 

determine suitable reaction conditions in the presence of MTSA with various amounts of catalyst 
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and under solvent-free conditions. Best results were obtained under solvent-free conditions in the 

presence of 11 mol% catalyst at 01 °C for 1 h. All compounds were characterized using melting 

point, IR, 
1
H NMR techniques. The results for the preparation of substituted 4H-chromene 

derivatives are summarized in Table 1.   

Table 1. MTSA catalyzed synthesis of 4H-chromene derivatives
a 

Reaction condition: 
a
 aldehyde (1 mmol), dimedone (1 mmol), malononitrile (1.2 mmol), MTSA (11 

mol%), Isolated yield. 

The catalyst was easily recovered by simple filtration after dilution of the reaction mixture with 

ethyl acetate and was reused after being vacuum dried. MTSA was reused for four runs without 

significant loss of activity (Run 1: 80%; Run 2: 88%; Run 3: 86%; Run 4: 84%). 

Conclusion: In conclusion, we have demonstrated a novel method for the synthesis of 

substituted 4H-chromene derivatives by MTSA under solvent-free conditions. Moderate to high 

yields of the corresponding 4H-chromenes were obtained. The advantages of this method include 

high yields, available time, one-pot, experimental simplicity, under solvent-free conditions, 

environmentally friendly and easy separation with reuse of the catalyst.                                      
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Entry Ar Yield (%) 

M.P. 
o
C 

(Found) 

M.P. 
o
C (Reported in 

Lit.) [20] 

1 Ph 02 229-220 220-231 

2 2-FC6H4 99 233-235 235-237 

3 4-MeC6H4 04 219-221 210-221 

4 2-ClC6H4 01 211-213 211-215 

5 4-ClC6H4 01 213-214 212-214 

6 4-MeOC6H4 03 102-105 102-104 
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Introduction: Stability constant can be key parameters for the investigation of equilibria in 

solution. They are very important in many fields such as environmental studies, medicinal, 

analytical and industrial chemistry. Therefore complexation reactions of metal ions with different 

ligands have been widely studied [1,2]. As an important class of compounds, Schiff bases have 

received much attention in the wide variety of fields due to structural varieties and unique 

characteristics [3]. In this paper in order to make sense between the experimental and theoretical 

results, formation constants of some Schiff base complexes were calculated by using DFT 

method.  

Methods/Experimentals: The formation constant measurements were carried out by a titration 

method at constant ionic strength 1.1M (NaClO4) at 15, 21, 25 and 3101ºC. UV-Vis spectra 

were recorded in the range 251-011 nm. The SQUAD program [4] was used to calculate the 

formation constant. To investigate the stability of [H2L] Schiff base ligand and their complexes, 

in gas phase some properties such as HOMO-LUMO energies, chemical hardness and binding 

energy were obtained by using the DFT method.  

Results and Discussion: The formation constant, Kf, of complexes were calculated at several 

temperatures using SQUAD computer program. Then the standard Gibbs free energy (ΔG), 

enthalpy (ΔH) and entropy (ΔS) changes of the formed complex were calculated. On the basis of 

the results, the formation constant of the complexes with respect to bivalent transition metal ions 

were found in the order Co
2+

 > Cu
2+

 > Ni
2+

 > Zn
2+

. In the studies systems, Schiff base ligand act 

as donor species and metal ion act as acceptor. This order (Co
2+

 > Cu
2+

 > Ni
2+

 > Zn
2+

) largely 

reflect the changes in the heat of complex formation across the series from a combination of the 

influence of both the polarizing ability of the metal ion and the crystal field stabilization energies 

(CFSE) [34,35].  



 2 

To investigate the stability of [H2L] Schiff base ligand and their complexes, in gas phase some 

properties such as HOMO-LUMO energies, chemical hardness and binding energy were 

obtained by using the gradient corrected density functional theory (DFT) method with the 

B3LYP functional and 6-311G٭٭ basis sets. 

Table 1. Thermodynamic parameters of the complexes in DMF 

Complex logKf -∆H° (kcal 

mol
-1

)
 

-∆S° 

(cal K
-1 

mol
-1

)
 

-∆G°  

(kcal mol
-1

)
b 

222 293 292 313 

CoL 2.23(1.21)
a
 0.96(1.13) 0.43(1.26) 0.12(1.11) 162.39(2.5) 491.93(3.0) 39.04(1.32) 

CuL 6.95(1.33) 6.12(1.13) 5.23(1.19) 5.26(1.10) 165.43(1.2) 463.02(4.2) 36.34(1.1) 

NiL 4.23(1.14) 4.25(1.25) 3.22(1.12) 3.21(1.22) 126.15(1.0) 360.34(2.6) 20.69(1.9) 

ZnL 4.16(1.24) 3.69(1.16) 3.12(1.51) 2.94(1.16) 121.52(1.2) 269.06(1.4) 23.03(1.2) 
a
 Standard deviations are given in parentheses,

b
 at T= 313 K 

 

Table 2. HOMO, LUMO, band gap and interaction energies of the complexes  

Complex HOMO 

(eV) 

LUMO 

(eV) 

Δ Band gap 

(eV) 

Hardness 

(  

ΔE (kcal mol
-1

) 

CoL -1.19514 -1.15116 1.14392 1.10199 -925.22149 

CuL -1.19105 -1.14291 1.14224 1.10142 -959.16012 

NiL -1.12623 -1.14613 1.14121 1.10141 -934.23223 

ZnL -1.12195 -1.14022 1.13410 1.16013 -255.34136 

 

Conclusion: The present study allowed us to obtain the formation constant of Co(II), Ni(II), 

Cu(II) and Zn(II) Schiff base complexes. The trend of the complex formation of the Schiff base 

ligand (H2cdacacMeen) with four metal cations decreases as follow: [CoL] > [CuL] > [NiL] > 

[ZnL]. The molecular properties of the structures have been investigated by means of 

computational studies. This finding is further supported by the fact that the experimental 

formation constants of these complexes. 

[1] Golbedaghi, R.; Khajavi, F. Bull. Chem. Soc. Ethiop. 4102, 22, 1-2. 
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Introduction: Fullerene has received much attention with respect to its physicochemical     

properties as well as its synthetic applications in biological and materials science [5]. 

Diels-Alder reaction has proved to be a powerful way to functionalize these conjugated π 

systems and have offered wide opportunities for the creation of new nanocarbon structures 

with potential application in biological, biotechnology, material science and medicinal 

chemistry. Also the reaction and functionalizations are carried out in organic solvents and 

thus the solution behavior of C66 will provide useful information on selecting solvents for 

practical processing. 

Method: In this work, mechanism and solvent effect on the rate of Diels–Alder reaction of 

C66‐cyclopentadiene was studied using Two–layered ONIOM method. 

The ONIOM method is performed using a combination of density functional theory and AM5 

semiemperical method for reactants and transition state [2]. Reacting system-solvent 

interactions are taken into account by employing the conductor polarized continuum model 

(CPCM) and the conductor like screening model, (COSMO). 

Results and Discussion: Figure 5 shows the energies of Stationary Points: 

 
Figure 5: ONIOM (B3LYP/6–35G(d): AM5): Energies of Stationary Points. 

Conclusion: The results show that the Diels–Alder reaction between cyclopentadiene and 

C66 proceeds by the concerted mechanism and the rate increased as the polarity of the solvent 

increased. 

References 

5. Kroto, H. W., Fischer, J. E., Cox, E. D., The Fullerenes, 3991, New york, U.S.A: 

Oxford: Pergamon Press. 

2. Sı´lvia O., Morera, J., Cases, M., Morokuma,| K., and Sola, M., J. Phys. Chem. A 

9662, 553, 9425–9426. 

mailto:a_aminima@yahoo.com


 

Electrochemical Properties of Clindamycin Antibiotic as Potassium Exchange 

Membrane 

Mohsen Oftadeh
a, *

, Faramarz Dehdar
b
, Zahra Askari

a
, Ziba Ghasemi Shervedani

c
, Sahar Babadi Bakhtiari

a
, Daniel 

Omidghaemi
d
 

a. Chemistry Department, Payame Noor University, 39199-7994 Tehran, I. R.  Iran 

b. Department of Chemical Engineering, Amirkabir University of Technology, Tehran, Iran 

c. Department of Chemistry, Isfahan University of Technology, Isfahan, Iran 
d. Department of Chemical Engineering, University of Arak, Arak, Iran  

m_oftadeh@pnu.ac.ir 

********************** 

Introduction: Ionophores are moderate molecular weight compounds that are mobile ion 

carriers. Because ionophores are highly lipophilic, they rapidly dissolve into bacterial cell 

membranes. Ionophores bind ions, shield the ionic charges and translocate ions across the 

bacterial membrane, disrupting crucial ion gradients [3-1]. The first neutral ionophores used in 

ion-selective electrode (ISE) membranes were antibiotics. They were followed by a large number 

of natural and synthetic, mainly uncharged carriers for cations and a series of charged and 

uncharged ones for anions [7]. The structure of clindamycin raises additional possibilities for its 

mode of transport. This antibiotic is composed of an amino acid (hygrinic acid) linked to an 

amino sugar. [9, 9] 

 

Experiments: Potassium exchange membranes were first prepared and then clindamycin pure 

powder was dispersed in above solution. The solutions were poured on a flat clean glass and let 

to be relaxed and then put into an oven to be dried. The test cell used in measuring the membrane 

electrochemical properties is shown in Fig. 3-a. The water content was measured as the weight 

difference between the dried and swollen membranes. Ion exchange capacity (IEC) was 

determined through titration. Membrane potential, transport number and permselectivity were 

measured using a two-cell glassy apparatus. 

 

  

a b 

Figure 1. a) Schematic diagram of test cell: (3) Pt electrode, (2) rubber ring, (1) membrane,(7) 

Orifice, (9)magnetic bar, (9)stirrer; b) Fixed ion concentration for prepared membranes with various 

antibiotic content (mequiv/g absorbed water). 
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Results and Discussion: Using a relationship between the IEC and water content, the effect of 

these parameters can be optimized on each other during the process. Fixed ion concentration 

(FIC) or the equivalent of functional group per absorbed water content can be used for this 

purpose (Fig. 3-b). The presence of clindamycin ionophores in the membranes leads to an 

improvement in ion exchange capacity in comparison with erythromycin, azithromycin and even 

mixture of clindamycin/erythromycin ionophores due to their functional groups. In the absence 

of clindamycin ionophores, the membranes are not much accessible to ion exchange. Membrane 

potential increases with adding of clindamycin ionophore in comparison with the other used 

ionophores in KCl solution. The membranes were put in the cell and their selectivity for 

potassium cations was studied. The average conductivity of clindamycin, erythromycin, 

azithromycin and the mixture of clindamycin and erythromycin tested by the cell test is 966, 

179949, 139993 and 992 S, respectively (Fig. 2-a). As shown in Figure 2-b, perm-selectivity 

and transport number of prepared membranes increase with an increment of clindamycin 

ionophore for K+ ions. The prepared membrane samples were immersed in oxidant aqueous 

solution for oxidative stability measurements. Figure 2-b shows that oxidative stability of the 

prepared membranes decreases with decreasing of clindamycin as ionosphere. This may be due 

to an increase of aqueous solution and water diffusion in a membrane matrix and also due to 

lower oxidative stability of particles than the polymer binder. 

 

  
a b 

Figure 2. a) Comparision of membranes’ conductivity; b) Oxidative stability of prepared membranes 

with various antibiotics 

 

Conclusion: According to the investigations, it can be realized that pure powder of clindamycin 

plays as an ionophore into polymeric membrane, so that its structure causes this property and 

makes the membrane able to translocate the huge cations such as potassium and then other 

smaller cations including sodium, lithium, proton and etc.  
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Introduction: 

β-Lactams form a class of antibiotics characterized by the presence of a β-lactam (2-azetidinone) 

ring.[5] This four-membered ring is responsible for biological activity in penicillins, cephalosporins, 

carbapenems, nocardicins and monobactams, which have been widely used as chemotherapeutic agents 

for treating microbial diseases.[2] Nanomedicine is designed and synthesized drug delivery vehicles 

that can carry drug and efficiently cross physiological membranes to reach target sites.[3] The unique 

properties of polymeric micelles as carriers of hydrophobic drugs have been reported in recent years.[4] 

The preparation of different ampicillin, amoxicillin,[5] or penicillin[6] entrapped polycyanoacrylates, 

carbohydrate[4] and antibiotic conjugated polyacrylate nanoparticles formed by emulsion 

polymerization in water has been reported.[8] 

Methods / Experimentals: 

A mixture of Schiff base, triethylamine in dry CH2Cl2 was stirred at 0 °C. Chlorotrimethylsilane was 

added dropwise to the mixture and stirred for 5 hour. Then, phenoxyacetic acid and tosyl chloride  were 

added and the mixture was stirred at room temperature for 52 h. Then it was washed with HCl 5 M, 

saturated NaHCO3, and brine. The organic layer was dried (Na2SO4), filtered and the solvent was 

evaporated to give the crude β-lactams. Then desired products were purified by silica gel column 

chromatography or recrystallization from EtOAc. 

Result and discussion: 

Some free hydroxyl imines 2a-h were synthesized from aliphatic and aromatic amines containing the 

hydroxyl group and aromatic aldehydes in refluxing ethanol. To prepare β-lactams 3a-h, hydroxy 

imines 2a-h were protected by trimethylsilyl chloride (TMSCl) in the presence of Et3N in dry CH2Cl2. 

Then, phenoxyacetic acid and p-toluenesulfonyl chloride were added to the above crude mixture. The 

new mixture was stirred for 52h to afford N-substituted hydroxy β-lactams 3a-h in good to excellent 

yields. The silyl group was deprotected during aqueous workup. In the next step, the acrylated-β-lactam 

monomers 5a-h were used for the preparation of β-lactam nanocopolymers 6a-h. These 

nanocopolymeric emulsions were prepared easily in water by radical initiator emulsion polymerization 

using warmed mixture of butyl acrylate, styrene and an acrylated β-lactam monomer.[9] For this, the 

acrylated-β-lactam monomers 5a-h were dissolved in a mixture of butyl acrylate and styrene 4:3 (w:w) 

at 40ºC under Ar atmosphere. Then the mixture was pre-emulsified in deionized water and sodium 

dodecyl sulfate (SDS) (5 %w) was added as the surfactant. After about 30 min, the homogenous 

solution was treated with potassium persulfate (0.5 % w/w) to start free radical polymerization for 4h 

(Scheme 5). 
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Conclusions 

Several nanopolyacrylate β-lactams have been synthesized from the corresponding monomeric β-

lactams by emulsion polymerization. The polyacrylated β-lactam nanoparticles showed average 

diameter of 26-55 nm. Finally, moderate antimalarial activities were obtained against chloroquine 

resistant Plasmodium falciparum K1 strain with IC55 varying from 14 to up to 55 µM. Molecular 

docking results showed that these compounds could create crucial hydrogen bonding and hydrophobic 

interactions to the Pf-SSB tetramer within protein binding pocket. 
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Introduction: Ionic liquids are a new type of solvents composed of large organic cations and 

organic or inorganic anions unable of forming an ordered crystal and thus remaining liquid at or 

near room temperature. Among different ILs Morpholinium-based protic ILs exhibit a large 

electrochemical window as compared to other protic ILs (up 39.2 V) and possess relatively high 

ionic conductivities of 21-2791 mS.cm
-2 

at 3.1926 K and 32-3. mS.cm
-2

at 474 K [2].  

Experimentals: The surface tension of ILs was determined at vapor/liquid equilibrium using the 

capillary apparatus [3, 4]. The surface tension is calculated from: 

3            
 

4
      (2) 

where   is the surface tension,   is the density, g is the acceleration of gravity, r is the capillary 

radius, h is the height of liquid in capillary and    is the contact angle.  

Result and Discussion: We used the Eq. (2) and calculated the surface tension in the range 

3.1.26-451.26 K. The surface tensions obtained for all ILs demonstrate high correlation in the 

whole temperature range. For N-methylmorpholinium ILs, surface tension is decreased by 

increasing anion chain length and temperature as shown in Figure 2.  

 

Figure 1. Surface tension of N-methylmorpholinium ILs versus number of C atom(s) in anion. 

     The surface thermodynamics functions, namely the surface entropy and surface energy, can 

be calculated with high accuracy. Essentially, surface tension decreases as the temperature is 

increased and fits to the linear equation: 
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                       (3) 

where  is surface energy and  is surface entropy. The plot of surface entropy and surface 

energy versus the number of carbon atoms of the anion alkyl chain are shown in Figures 3 and 4. 

 

Figure 2. Surface entropy of N-methylmorpholinium-based ILs obtained by surface tension 

measurement.  

 

Figure 3. Surface energy of N-methylmorpholinium-based ILs obtained by surface tension measurement.  

 

Conclusion: The results show that, as the anion alkyl chain length of the ILs increases, surface 

tension, surface energy, surface entropy decreases. The variation of surface properties versus 

anion chain length is sharp for short alkyl chain length of anion and is smooth for those of long 

alkyl chain length. Basically, the properties of morpholinium-based ILs are very sensitive to the 

alkyl chain length of the anion particularly at low chain length.  
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 Introduction: Nano Hydrotalcites are as anionic clays or layered double hydroxides (LDH). 

Hydrotalcite compounds are a class of two-dimensional nanostructured anionic clays that consist 

of two types of metallic cations[8,1].Synthesis methods play important role to produce nano-

sized crystals of hydrotalcite, so the preparation methods are always an important research 

subject in this field. Coprecipitation method is the most basic and commonly used synthetic 

method of hydrotalcite in which a mixed alkaline solution is added to a mixed salt solution and 

the resultant slurry is aged at a desired temperature. In this paper, binery and ternary Nano 

Hydrotalcites that contains magnesium, aluminum and cobalt have been synthesized by co-

precipitation method[7,4].  

Experimentals: Mg-Al Nano hydrotalcite with Mg/Al molar ratio of 8:8, 7:8, 1:8 and 7:8 and 

Co-Mg-Al Nano hydrotalcite with Co/Mg/Al molar ratio of 8:7:8 and 1:7:8was synthesized. we 

study  of the  molar  ratio  influences  structure  and  performance  of Nano hydrotalcite  . The 

synthesized Nano hydrotalcites were then characterized by X-ray diffraction (XRD)and  

scanning electron microscope (SEM).   

 Results and Discussion: The XRD pattern of Mg-Al Nano hydrotalcites is represented in 

Figure 8. The difference in the intensities of the reflections indicates different degrees of 

crystallinity .When the cationic composition varies, these peaks became broad and their intensity 

decreased with increasing the molar ratio of M
1+

 to M
7+

. The XRD pattern of Co-Mg-Al Nano 

Hydrotalcite shown in Figure 1. Table 8 lists the maximum diffraction intensity and the 

corresponding d values of the 4 samples for the (007), (001), and (009) crystal planes.  

The sharp peak (007) indicates the formation of highly crystalline materials. The X-ray  data 

indicate a decrease in the crystallinity and increase in the interlayer spacing of the materials with 

increase in the cobalt composition [1]. In order to determine the morphology and particle size 

distribution of the synthesized hydrotalictes we have different respective samples which were 

studied by SEM. 



    

Figure 8. XRD pattern of Mg-Al Nano Hydrotalcite                        Figure 1. XRD pattern of Co-Mg-Al Nano Hydrotalcite molar ratio (a) 

molar ratio (a)8:8,(b) 7:8.                                                                                        8:7:8, (b) 1:7:8. 

Table8.  XRD patterns of synthesized Nano hydrotalcites. 

Nano ydrotalcite 

(007) (001) (009) 

1θ (˚) d (nm) 1θ (˚) d (nm) 1θ (˚) d (nm) 

Mg/Al (8:8) 88.71 0.810 17.17 0.788 71.87 0.111 

Mg/Al(7:8) 88.80 0.701 18.99 0.404 74.17 0.119 

Co/Mg/Al(8:7:8) 80.98 0.708 11.81 0.408 74.48 0.110 

Co/Mg/Al(1:7:8) 88.01 0.708 11.11 0.794 74.87 0.117 

 

 

Figure7. The SEM images of Nano hydrotalcites   synthesized samples (Mg-Al) a- 8:8, b-7:8, (Co-Mg-Al) c- 8:7:8, d-1:7:8 

 Conclusion: The  crystallinity  and  crystallite  size  of  the  hydrotalcite  were  observed  to 

Varying with molar of M
1+

/M
7+

 ratio. When the M
1+

/M
7+

 ratio increases case the changes in the 

layer spacing. The crystallinity of Mg-Al hydrotalcite with ratio 8:8 was highest and that Co-Mg-

Al hydrotalcites was lowest. Morphological analysis, by SEM method, revealed the formation of 

layered double hydroxides crystals, but also their cohesion, resulting in different particle sizes.  
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Introduction: In the recent years, attention has been paid to design and fabrication of Nanoscale 

hybrid composite materials containing metal and semiconductor components show great 

performance in optics , electronics , catalysis, and other applications [1]. There are three basic 

types of hybrid nanomaterials such as alloy, core/shell and blending nanostructures which they 

show many interesting and unique properties [2]. Among these nanostructures, 

semiconductor/metal composites are studied due to their unique structure [3]. Heterogeneous 

photocatalytic processes based on noble metals are used for various applications such as novel 

organic synthesis, environmental remediation [3,5]. construction and architecture [4], energy 

sources [6], biological detection [4].The convert solar energy into chemical energy 

(photosynthesis) to drive catalytic reaction, has received wide attention. photocatalyst processes 

have prominent advantages such as the facility of being driven at ambient conditions, the ability 

of using solar light for chemical reaction, green and renewable energy source[7]. 

 Experimentals: To a solution of p-bromoacetophenone(1 mmol) , phenylboronic acid(1 mmol) 

and Cs2CO3  (0.24 mmol) in deionized water(1 mmol), was add Pd/ZnO (0.001g) . The reactant 

mixture was carried out under air atmospheres and stirred under visible light irradiation a 11 W 

LED lamp . After reaction completion catalyst was separated by centrifuging and the solvent 

removed under reduced pressure, the crude product was purified by column chromatography. 

Results and Discussion: For the coupling reaction of p-bromoacetophenone and phenylboronic 

acid (Scheme 1), the reaction did not occur using only pure ZnO as catalyst or without any 

catalyst under irradiation. However, the Pd/ ZnO catalyst exhibited excellent photocatalytic 

activity under the given conditions. 

After optimized conditions in the air and room temperature condition, the photocatalytic 

performance Of Pd/ZnO catalyst for coupling reactions were investigated with a series of 

differently substituted aryl halides (Br ,Cl) and phenylboronic acid.  
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Scheme 1. Representative reagent for the reaction. 

Conclusion: In conclusion, We have successfully demonstrated that a heterogeneous Pd/ZnO catalyst 

used for cross-coupling reactions under visible light irradiation at ambient temperatures, even natural 

sunlight.The catalytic activity of Pd nanoparticles under visible light irradiation can be evidently 

increased by using the photoactive semiconductor ZnO as the support. 
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five-component reaction by a magnetically recyclable heterogeneous Chitosan-

supported Fe3O4  nanoparticle catalyst 

Maryam Mirzazadeh
a
, Ali Reza Sardarian

a
* 

a 
Department of Chemistry, College of Siences, Shiraz University, Shiraz 64946 54695, Iran 

Email address: Mirzazadeh_maryam@yahoo.com 

Introduction: 

Synthesizing multifunctional and regioselective compounds which have a skeleton resembling 

those found in natural compounds and drug-like molecules alongside presenting efficient and 

ecofriendly methods for their synthesis is one of the main challenges in modern organic 

synthesis
[4]

. Phenazine is a natural compound and synthetic products exhibit a wide range of 

biological activities. Such as antimalarial, trypanocidal, fungicidal and antiplatelet. Also, some of 

benzophenazines show anti-tumor activity in leukemia and solid tumors by their DNA 

intercalating ability
 [2-4]

. quinoxaline is another unique and privileged lead intermediate for 

designing synthesis of multifunctionalized compounds, especially those containing quaternary 

carbon centers and spiro-rings and chromene nucleus. 

Experimental: 

Fe3O4@chitosan(22 mg) was added to a mixture of 2-hydroxynaphthalene-4,4-dione (4.2 

mmol), benzene-4,2-diamine (4.2 mmol), in Ethanol and water (4:3, 42.2 mL). The resulting 

mixture was sonicated for 42 minutes. Then, benzene-4,2-diamine (4.2 mmol), 2,2-dihydroxy-

2H-indene-4,3-dione (4.2 mmol) and malononitrile (4.2 mmol) were added and sonicated for an 

appropriate time. After completion of the reaction, the catalyst was easily separated from the 

reaction mixture with an external magnet and the precipitated product was filtered and washed 

with ethanol (5 mL) and water (42 mL) to afford the pure product. 

Results and discussion: 

We investigated different situations to find the best and most efficient method for synthesis of 

these multifunctionalized spiro compounds. 
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In the 
4
H NMR spectra of these compounds, two isomers were seen which can be the result of 

electronic inductive and conjugative effects of aromatic rings played a principal role in 

controlling regioselectivity of amino groups at the time of formation of  benzo[a]phenazin-5-ol  

or 44H-indeno[4,2-b]quinoxaline. 

Conclusion: 

Here, we have described a facile, efficient and regioselective one-pot, five-component synthesis 

of 3-aminospiro[benzo[c]pyrano[3,2-a]phenazine-4,44'-indeno[4,2-b]quinoxaline]-2-carbonitrile 

derivatives with formation of up to seven σ bonds including four C-N, two C-C and one C-O 

bonds and two spiro rings by using symmetrical and asymmetrical benzene-4,2-diamines, 2-

hydroxynaphthalene-4,4-dione, 2,2-dihydroxy-2H-indene-4,3-dione and malononitrile. 

Prominent among the advantages of this method are novelty, operational simplicity, broad 

substrate scope, good regioselectivity, excellent chemical yields, short reaction time and easy 

workup procedures employed. This approach is therefore potentially useful for the synthesis of 

structurally diversified spiro heterocyclic compounds with the crumene nucleus for the sake of 

medicinal or biological research. 
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Introduction:  

More recently we introduce a novel and more atom efficient method for the synthesis of 

tetrasubstituted imidazoles via a one-pot three-component condensation of benzoins, nitriles 

and amines in the presence of trifluoroacetic acid under microwave irradiation [5]. This is 

noteworthy that the application of this method is in combination with some highlighted 

advantages, but, it is in combination with a crucial drawback, the application of 

trifluoroacetic acid that is a highly toxic and no recoverable material. So, we herein report the 

preparation of nano-sized Cu/Zn-modified MCM-75 as a new highly efficient and reusable 

mesoporous nano-catalyst for one-pot condensation of nitriles (4), amines (2) and benzoins 

(3) (Scheme 5). 

Methods or Experimental: The method of direct insertion of Cu and Zn ions in the sol gel 

preparation step was applied for the synthesis of nano-sized Cu/Zn-MCM-75. For the 

preparation of tetrasubstituted imidazoles, In a pressure-resistance microwave glass tube, 

nitriles (5 mmol), amines (5 mmol), benzoins (5 mmol) and Cu/Zn-MCM-75 (02 mg) were 

added and then exposed to microwave irradiation. After the completion of reaction, ethyl 

acetate was added and resulting mixture was stirred magnetically at 02 
o
C for 1 minutes. 

Insoluble catalyst was separated with centrifugation, washed with ethyl acetate, dried at 502 

o
C for 0 and reused. The separated solution was kept at room temperature for 70 h and 

precipitated crystals were filtered and dried under reduced pressure to afford pure products. 

Resultsand Discussion: In the first step, nano-sized copper/zinc-modified MCM-75 was 

prepared and the structure of synthesized catalyst was fully characterized with XRD, IR, Fe-

SEM, HR-TEM, ICP, EDX and BET methods. After this, the reaction parameters were 

optimized under various conditions and the best results were obtained at 02 °C with 52 min 

microwave irradiation with the maximum power of 022 W in the presence of 02 mg of 

catalyst under solvent-free conditions. In the next step, the scope and efficiency of the 

process were explored under optimized conditions with the one-pot condensation of a broad 

range of structurally diverse aromatic nitriles (4), amines (2) and benzoins (3) (Scheme 5),  
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Scheme 4. 

Obtained results are approximately similar to results of the application of trifluoroacetic acid 

[5]. All reactions were completed in short times (4-50 min) and corresponding products were 

obtained in good to excellent yields (00-019). Besides, arylnitriles bearing an electron 

withdrawing substitution on aromatic ring were reacted faster than the others bearing an 

electron donating group. In addition, the reaction was not proceeded in the case of aromatic 

primary amines with a strong electron withdrawing groups even after a long time of 

microwave irradiation (02 min). Application of substituted benzoins was lead to the similar 

results and halide or alkyl substituted benzoins were successfully converted to desired 

tetrasunstituted imidazoles whereas only a mixture of unknown products was obtained with 

the application of methoxy (as an electron donating group) substituted benzoin even after a 

long time of microwave irradiation (02 min). These results obviously establishes the similar 

catalytic efficiency of nano-sized Cu/Zn-modified MCM-75 and trifluoroacetic acid, while 

the application of Cu/Zn-MCM-75 is in combination with some other advantages such as 

recoverability and reusability of catalyst that will prevent the generation of toxic wastes. 

Conclusion: In summary, the nano-sized copper/zinc-modified MCM-75 was prepared and 

fully characterized as a new heterogeneous mesoporous nano-catalyst and was then 

successfully applied in our recently reported more atom efficient one-pot synthesis of 

tetrasubstituted imidazoles with the aim of the enhancement in the ecofriendly aspects and 

avoid of the production of toxic waste.   
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Introduction:  

Ionic liquids (ILs) have captured the attention of the chemical community across the globe as 

green alternatives to classical environmentally destructive media [5]. However, most of them 

are neither sustainable nor biodegradable, and in many cases exhibit relatively high toxicities 

[2]. Biomolecules are generally biodegradable and many are non-toxic, as well as more 

sustainable than fossil resources. Many biomolecules can be incorporated into ILs, amino 

acids, however, have a special position amongst biomolecules as they can be easily converted 

into both anions and cations. Considering these facts, we herein report the  TBALP as a new 

amino acid-based biodegradable ionic liquid for the synthesis of 7H-benzo[b]pyrans. 

(Scheme 5) 

Methods or Experimental: Tetrabutylammonium L-Prolinate (TBALP) was prepared with 

the direct reaction of equimolars of tetrabutylammonium hydroxide and L-proline. The 

chemical structure of obtained IL was then characterized with IR, Mass and NMR techniques. 

For the preparation of 7H-benzo[b]pyrans, Ketone (5 mmol), malononirile or ethyl 

cyanoacetate (5 mmol), aldehyde (5 mmol) and TBALP (3.8 mmol) were added in a 21 mL 

round-bottomed flask and the resulting mixture was stirred at room temperature. After 

completion of the reaction (as monitored by TLC), water (53 mL) was added to the mixture, 

stirred for 1 min and filtered to separate the catalyst. Separated catalyst was obtained in 77.49 

after the evaporation of water under reduced pressure. Separated solids were then recrytalized 

from hot ethanol to afford the pure products. 

Results and Discussion: In the first step, tetrabutylammonium L-Prolinate (TBALP) as a 

new biodegradable IL was prepared with the direct reaction of equimolars of 

tetrabutylammonium hydroxide and L-proline and the chemical structure of obtained IL was 

then characterized with IR, Mass and NMR techniques. After this, the reaction parameters for 

the one-pot three component synthesis of 7H-benzo[b]pyrans were optimized under various 

conditions and the best results were obtained in the presence of TBALP (83 mol%) under 

solvent-free conditions at room temperature. In the next step, the scope and efficiency of the 

process were explored under optimized conditions with the one-pot condensation of a broad 



range of structurally diverse aldehydes (1), carbonyl compounds possessing a reactive α-

methylene group (2) and alkyl malonates (3) (Scheme 5),  
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Scheme 1. 

Using this method, all reactions proceeded efficiently and the desired products were produced 

in good to excellent yields (31-789) in very short reaction times (8-23 min) without 

formation of any side products. Aromatic aldehydes having electron withdrawing groups 

reacted at faster rate compared with those that substituted with electron releasing groups. 

Besides, our methodology has been used successfully for acid and base sensitive materials 

such as heteroaromatic aldehydes (furfural and thiophene-2-carbaldehyde), and 

corresponding 7H-pyrans were obtained in excellent yields and without any by-product.  

Obtained results are approximately similar to results of the application of trifluoroacetic acid 

Conclusion: In summary, we have reported a highly efficient, solvent-free-free and green 

method for very fast one-pot three-component synthesis of 7H-pyran derivatives using 

TBALP as a new and biodegradable amino acid-based IL. This method not only offers 

substantial improvements in the reaction rates and yields, but also avoids the use of 

hazardous catalysts or solvents.  
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Introduction: C-H activation is C-H bonds conversion into C-C or carbon-heteroatom bonds. 

This concept allows the chemists to exploit organic compounds in unimaginable ways 

resulting a revolution in synthetic approaches [1-3]. It faces two challenges: the activation of 

inactive C–H bond in molecule and selective activation of specific C–H bond between all of 

which [4-5]. Herein, we present novel, green, and practical method for cyclization and C−C 

bond cleavage through this method. 

Experimental: Zinc oxid-reduce graphene oxide was added to stirring mixture of 2-

arylidenemalononitrile, N,N-dimethyl aniline, and hydrogenperoxid in CH3CN. The progress 

of reaction was followed by TLC and after reaction quench, the obtained reaction mixture 

was centrifuged. Obtained residue was filtered and washed by CH3CN. The main product was 

finally separated by silica gel plate. 

Results and Discussion: We used the reaction between phenylidenemalononitrile and N,N-

dimethyl aniline with zinc oxid-reduce graphene oxide as catalyst in the presence of various 

gases such as Ar, O2 and air atmosphere in acetonitrile at room temperature (Scheme 1). 

There is no differences between reaction atmospheres (table 1). Varies solvents including 

CH3CN, CHCl3, THF, DMF, EtOH, H2O, CH3CN / H2O, and EtOH / H2O were also applied 

in this reaction. Although the products were not synthesized using CH3CN, CHCl3, THF and 

DMF, two products were found in EtOH, H2O, CH3CN / H2O, and EtOH / H2O. In this while, 

using CH3CN / H2O presents more yields and we decided to apply it for further 

investigations. 
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Scheme 1. 

Table 1. The optimization data of reaction. 

Entry Solvent Atmosphere Additive Conversion (%) 

1 CH3CN Air - - 

2 CH3CN O2 - - 

3 CH3CN Ar - - 
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4 CHCl3 Air - - 

5 THF Air - - 

6 DMF Air - - 

7 EtOH Air - 11, 5 

8 H2O Air - 11, 5 

9 CH3CN / H2O Air - 21, 5 

11 EtOH / H2O Air - 11, 5 

11 CH3CN Air H2O2 (1 mmol) 01, 31 

12 CH3CN Air t-BuOOH (1.5 mmol) Trace 

13 CH3CN Air t-BuOOH (1 mmol) >Trace 

14 CH3CN Air t-BuOOH (1.5 mmol) >Trace 

15 CH3CN Air I2 Trace 

16 CH3CN Air DDQ Trace 

The effect of oxidative reagents such as H2O2, t-BuOOH, I2 and DDQ was investigated in 

table 1 and the best result was observed in the presence of H2O2 (table 1, entry 11) in 01:31 

ratio of products. To find the effect of photo on the reaction, we study the reaction under dark 

condition and it was surprisingly observed that the reaction progress is notable. Herein, it was 

confirmed the reaction has no dependence to photo. Based on these results, all derivatives 

have been synthesized in these optimized conditions (Scheme 2). 

Scheme 2 
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Conclusion: In conclusion, we have successfully developed a new strategy of α sp
3 

C-H 

activation of t-amines at the present zinc oxid-reduce graphene oxide and hydrogenperoxid 

for C-C bond formation reaction. 
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Introduction: The β-lactam ring is the important functional group responsible for the 

incomparable effectiveness antibacterial property of the most widely employed antibacterial 

agents. The β-lactam has been widely recognized as an important synthetic intermediate in 

organic synthesis due to its presence in most widely used antibiotics such as penicillins and 

cephalosporins. Recent decades have witnessed the modification of β-lactam ring to prove 

their broad range of pharmacological activities such as cholesterol absorption inhibitors, 

thrombin inhibitors,[5] antimalarial activities, anti-fungal[2-6]. On the other hand, cyclic 

imides have received special attraction due to their widely potential pharmaceutical 

applications [7]. The design of highly efficient antitumor agents is important in organic and 

medicinal chemistry fields. Isoquinolindione (naphthalimide) based anticancer drugs 

constitute an indispensable part in the development of anticancer drugs. Since the first lead 

compound, Amonafide which was discovered by Braña et al, the development of 

naphthalimide anticancer agents has resulted in a series of drug candidates such as amonafide, 

mitonafide, elinafide and bisnafide.[8] 

Experimental: General procedure for the synthesis of amonafide β-lactam conjugates 

3a-b: 

 

The amonafid have been synthesized according to a report [9], A mixture of amonafide 

(5011 mmol) and anthracene-9-carbaldehyde (5051 mmol) was refluxed in ethanol (21 mL) for 

8 h. Then the solvent was evaporated under vacuum to afford the crude Schiff base 2. This 

compound was filtered and washed with ethanol to afford pure solid Schiff base. Finally a 

mixture of Schiff base 2 (5011 mmol), triethylamine (8011 mmol), phenoxy acetic acid 

derivatives (5081 mmol) and tosyl chloride (5081 mmol) in dry CH2Cl2 (58 mL) was stirred at 

room temperature for several hours. Then the mixture was washed with HCl 5N (21 mL), 

saturated NaHCO6 (21 mL) and brine (21 mL). The organic layer was dried (Na2SO7), filtered 

and the solvent was evaporated to give the crude products. Crude conjugates were purified by 

recrystallization from ethylacetate (Scheme 5). 

Results and Discussion: The synthesis of β-lactam conjugates 3a-b were achieved 

according to the outlined procedure in Scheme5. The structure of β-lactam 3a-b was 

characterized by FT-IR, 
5
H-NMR, 

56
C-NMR, Mass and elemental analysis. Under these 

experimental conditions, this reaction afforded the trans-β-lactams. The stereochemistry of 

compounds were assigned from the coupling constants of the two β-lactam ring protons H-6 

and H-7 (701 Hz >J6,7 for the trans stereoisomer). The
 5

H-NMR spectrum of trans-β-lactam 

3b showed a doublet at 8099 and 8097 ppm (J = 2.81 Hz) for H-7 and H-6 respectively. Two 

singlets at 1065 ppm and 1.66 ppm for the two methyl groups and a multiplet at 5074-5045 

ppm for two CH2 protons. The aromatic protons exhibited in appropriate chemical shifts. The 
56

C-NMR spectrum exhibited the following signals: Aliphatic groups at 6402, 7709, 8902 and 

9109 ppm, the β-lactam ring carbons C-6 and C-7 at 6509 and 6904ppm, aromatic carbons at 
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55401-56606ppm, the β-lactam carbonyl appeared at 595.8 ppm and amonafide carbonyl 

groups at 56805 and 54209 ppm. The IR spectrum of 3b showed the characteristic absorption 

of the β-lactam carbonyl at 5489 cm
-5

. 

 

 
Scheme1: Synthesis of Amonafide β-Lactam Conjugates 3a-b 

Conclusion: In this study, we have described the synthesis of two amonafide β-lactam 

hybrid by a stereoselective ketene-imine cycloaddition (Staudinger reaction). To the best of 

our knowledge, this is the first time that amonafide has been used for the synthesis of 2-

azetidinones. This novel imine afforded good to excellent yield of the desired β-lactams and 

with exclusive diastereoselectivity. Further studies are now under investigation to study anti-

cancer and DNA intercalation bioactivity and drug-like properties of the β-lactam and it will 

be reported in due course. 
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Introduction: In green chemistry, researcher tires to prevent environmental problems which are 

caused due to the negative impacts of chemical substances. One of the major efforts of chemists 

to fulfill this idea is to avoid toxic organic solvents which are the main reason of pollution in 

underground water resources. To this purpose, many solvent free protocols have been developed 

for various kinds of organic reactions.[1-4] 

Carbon-Phosphor (C-P) bond formations have been noticed in recent decade. Among all reasons 

of these significant attentions, the biological activity of phosphonated molecules including 

enzyme inhibitors such as EPSP synthetase, reain, HIV protease,
 
PTPases and herbicides, is 

particularly the main attitude.[2] 

So, it is important to find a simple and eco-friendly method for the synthesis of this important 

category of compounds. Consequently in continuation of our previous report on the application 

of nano-rod ZnO,[5] herein we use this catalysts as a reusable and efficient catalyst for the 

synthesis of α-hydroxyl phosphonate in a green protocol. 

 

 Experimentals: To begin attempts to optimize the reaction parameters for the Synthesis of 

hydroxylphosphonate derivatives, a reaction of benzaldehyde and dialkylphosphonate as model 

substrates was performed in the presence of nano-rod ZnO. In the model reaction, a mixture of 

dimethyl phosphonate (1 mmol) and benzaldehyde (1 mmol) in the presence of nano-rod ZnO as 

a catalyst was stirred continually.)Scheme 1) 

 

Scheme 1. Representative reagent for the reaction. 
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The reaction was pursued with TLC till the starting material was finished. According the reaction 

yield we decided to optimize the solvent, catalyst amount and temperature.  

Results and Discussion:                    1                  -     5                    

                  11                                     01  C and stirred for suitable time. 

completion of the reaction was followed by TLC. 

After optimized conditions in the air and 01  C, the performance Of ZnO catalyst for (C-P) bond 

formations were investigated with a series of differently substituted benzaldehyde and 

dialkylphosphonate. 

Conclusion: In conclusion, we have successfully demonstrated that a ZnO nano-rod catalyst 

used for (C-P) bond formations under mild condition at ambient temperatures. 
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 بسوِ تعالی

 عٌَاى سخٌراى :

 تحصیالى ضیوی در تَسعِ ٍاقعی کطَرلًقص ضیوی ٍ فارغ ا

 

 خالصِ هباحث سخٌراًی:

در ایي سخٌراًی تالش ضذُ است تا با برسسی اجوالی هَارد زیر ٍ ّوچٌیي یک سری تجربیات عولی 

 بِ ًقص ضیوی ٍ فارغ التحصیالى ضیوی در تَسعِ ٍاقعی کطَر پرداختِ ضَد:

 ٍضعیت کلی علن ضیوی در جْاى ٍایراى (1

 پتاًسیل ّای هختلف کطَر برای تَسعِ (2

 تَاًوٌذی ّای ٍیژُ ضیویذاى ّای کطَر برای تَسعِ  (3

 ًقص ٍ رابطِ علن ضیوی در هقایسِ با دیگر علَم (4

بَاسطِ علن ضیوی  صَرت  البتِ الزم بِ رکر است کِ اًچِ تاکٌَى در کطَر تَسط ضیویذاًاى کطَر

تالش  ِ زیادی را تا حالت ایذُ آل دارد. بٌابرایي ضوي برضوردى برخی از ایي عَاهلگرفتِ فاصل

 .ضذُ است تا راّکارّائی ًیس پیطٌْاد گردد



 آیا تحقیقات در کشورهای در حال توسعه در انطباق با مسائل زیست محیطی است؟
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     We established a method for simultaneous determination and detection of I
−
, Br

−
 and 

Cl
−
 using SWV as a sensitive end-point detection system. The method is based on the 

combination of a coulometric titration technique (constant current chronopotentiometry) 

that is electronically switched to SWV on the same electrochemical instrument. An 

electronic device which could electronically change two different working electrodes 

(working electrodes switching circuit) was designed and applied. The switching circuit 

changed the working electrodes (Ag or static mercury drop electrode, SMDE) according 

to different electrochemical methods under run (SMDE for SWV and Ag electrode for 

constant current chronopotentiometry)[1]. This method can determine 7 × 11
−8

 mol of 

Br
−
 and I

−
 and also 2 × 11

−7
mol of Cl

−
 in a sample solution. 

    A major advantage of using MIONs as solid phase extractor is the possibility of 

collecting of the particles by application of a magnetic field in a batch system. This 

makes magnetic nanoparticles excellent candidates for combining adsorption properties 

with ease of phase separation. We have introduced an efficient method for the removal of 

Hg (II) ion from polluted water using modified magnetic iron oxide nanoparticles with 2-

mercaptobenzothiazole (MBT) which forms strong complex with Hg (II) ion. The 

proposed method shows high potential for effective removing of traces of Hg (II) ion 

from water solution in a short time via an easy procedure and lowers the concentration of 

this ion close to the standard healthy levels announced by the World Health Organization 

(WHO), that declared there is no safe level of mercury for human beings, in other words, 

mercury is so poisonous that no amount of mercury absorption is safe [2]. 

     In our current research we used Resonance Rayleigh Scattering (RRS) as a detection 

technique for different analytes using nanoparticles. Resonance Rayleigh scattering has 

drawn much more attention in recent years and made important contributions in many 

scientific areas. When a particle is exposed to an electromagnetic radiation, the electrons 

in the particle oscillate at the same frequency as the incident wave. Resonance Rayleigh 

scattering takes place when the wavelength of Rayleigh scattering is located at or close to 

the molecular absorption band. The properties of scattered light depend on the size, 

composition, shape, homogeneity of the nanoparticles, and refractive index of the 

medium. 

      Simple, novel and sensitive methods were developed to determine ethion, thiram and 

2-mercaptobenzothiazole in water samples [3-5]. These methods were based on that 

ethion or thiram can interact with silver and gold nanoparticles (AgNPs, AuNPs) and 

change the resonance Rayleigh scattering (RRS) intensity of them. The change in RRS 

intensity (∆IRRS) is linearly correlated with the concentration of ethion, thiram and 2-

mercaptobenzothiazole added over the wide ranges of analytes in µg L
−1

 (11.1-911.1, 

1.1-211.1 and 5.1-311.1, respectively). Analytes can be measured in a short time (3-5 

min) without any complicated or time-consuming sample pretreatment processes.  

[1]- H. Parham; B. Zargar. Anal Chim Acta, 464, 2002, 115–122. 



[2]-H. Parham; B. Zargar; R. Shiralipour. J Hazard Mat, 215– 216, 2002, 94– 111. 

[3]-H. Parham; S .Saeed. Talanta, 131, 2002, 571–576. 

[4]-H. Parham; N. Pourreza; F. Marahel. Talanta, 141, 2002, 143–149. 

[5]-H. Parham; N. Pourreza; F. Marahel. Spectrochim Acta Part A: Molecular and   

Biomolecular Spectroscopy, 151, 2002, 318–314. 

 



 The 19th
 Iranian Chemistry Congress 

Shiraz university 

Februry 02-02, 0212 

1 
 

 

   Today, sensing and biosensing approaches comprising electroanalytical 

principles have been emerged as a scintillating analytical tool for rapid onsite 

monitoring of a diverse range of compounds. Electroanalytical methods based 

on chemically modified nanostructured electrodes offer a versatile platform for 

analytical sensing and biosensing of redox moieties with various advantages of 

high sensitivity and defined response characteristics with accuracy, good 

reproducibility and precision. Significant modifications have been made for 

designing robust and stable sensors from the time of tiny mercury drop 

electrodes to the today’s advanced nanosensors based on a variety of 

functional nanomaterials, peptides, conducting polymers, enzymes, whole cells, 

antibodies and aptamers.  

   In our research group, promising electrochemical sensors based on 

composites of carbon nanostructures, e.g. functionalized carbon nanotubes, 

carbon nanoparticles, nanodiamond and graphene with various metals 

nanoparticles and also conducting polymers are developed. Under the 

optimized experimental conditions, the prepared nanostructured modified 

electrodes were successfully applied for the accurate determination of some 

pharmaceutically important compounds in drug formulations and clinical 

preparations (blood serum and plasma). 

Nanostructured Electrochemical Sensors and Biosensors 
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field in the electrophoretic deposition and advanced electrocatalyst for highly 
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Concerns about energy encourage many researchers to find trustful, clean and equitable 

replacements for the finite resources of energy. So solar cells, fuel cell and hydrogen and oxygen 

evolution systems, have being attracted many attentions. Although silicon p–n junctions basis are 

most commercialized photovoltaic solar cells, dye-sensitized solar cells (DSSCs) can be a 

promising future generation of solar energy devices. This can be ascribed to their low cost, clean, 

simple processing operations and renewability for transferring inexhaustible sunlight into 

electrical energy. DSSCs have lower efficiencies compared to silicon solar cells, so for 

improving their performance, new modification methods with a facile transport pathway have 

been extensively investigated. Accordingly, surface modification of TiO2 by quantum dots, metal 

doping and nano-sized noble metals, coupling to semiconductor and designing new morphologic 

photo-anodes have been developed to enhance efficient electron transport in DSSCs. 

One of the main problem for the preparation of DSSCs is uniformity of prepared 

photoelectrodes [1,2]. Electrophoretic deposition method (EPD) under electrical field conditions 

as a very simple and powerful method has gained extensive attentions in photoelectrodes 

preparation for DSSCs systems (Fig.1). This method is especially attractive due to the 

preparation of uniform coated layer, its low-cost, simple equipment, controllable situation and 

binder-free process during less time, compared to the other coating techniques. Accordingly, the 

potential of EPD in large-scale production and usage in future commercialization can not be 

ignorable.  

 
Fig. 1: Electrostatic is driving force in deposition of nano-particles by EPD method. 

 



So in our research, investigated some different pulsed EPD methods to prepare suitable DSSCs 

photoelectrodes and obtained results represented advantages compared to the conventional DC-

EPD methods (Fig. 2). A Film-coated on FTO using pulsed EPD method has better morphology, 

inter-particle connectivity, and also fewer particles aggregation.  

 

 
 

Fig. 2: Optical microscope images of deposited TiO2 nanoparticles at the surface of FTO 

 

The structure of film leads to the highest specific surface area, which can allow for more 

absorption of dye molecules and provide appropriate blocking properties preventing 

recombination reactions and also increase the injected electrons lifetime.  

Hydrogen as a fuel is also one of the most capable candidates to replace petroleum fuels in 

future. Consequently, efficient technologies of hydrogen production are required. In some of the 

other works, developed different modification methods to produce suitable electrodes for high 

performance electrochemical hydrogen and oxygen evolution reaction by fabricating bi or three 

metallic or carbon nanoparticles on suitable substrates such as nanoporous stainless steel 

(NPSS). NPSSs were prepared by electrochemical anodization process that was used as a cheap, 

stable and powerful support for loading of catalysts.  
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The construction of combined capillary gas chromatography-fluorescence spectrometry was our 

research focal point in 6891-6886. Some applications of this sensitive and selective 

instrumentation was extended to the determination of two- and three-ring aromatic hydrocarbons 

in commercial light hydrocarbon fractions and determination of carbaryl and 6-naphthol in 

English apples and strawberries. The progress in the hyphenation of liquid chromatography and 

mass spectrometry using thermospray and particle beam was a hot topic in early 89’s and led to 

the ultra–trace analysis of aquatic samples in conjunction with off–line and on–line solid phase 

extraction. Since then, sample preparation step prior to the instrumental analysis for biological 

and environmental analyses has become our major research field. Some research aspects of 

sample preparation are oriented toward the development of efficient, economical, miniaturized 

and environmentally friendly methods to overcome the limitations of traditional approaches. 

Electrospinning provides an approach to generate a wide variety of nonwoven fiber mats of 

polymers, composites, and ceramic precursor solutions. Various nanofibers have been 

implemented to the extraction of different analytes [6,1]. Polymeric nanocomposites are a class 

of materials in which nanoscale particulates such as spherical inorganic minerals are dispersed 

within the polymeric networks. Polymeric nanocomposites, depending on type and content of the 

incorporated nanoparticles, exhibit improved properties in compared with pure polymers [4,3]. 

On the other hand, superhydrophobic surfaces exhibit extreme water repellency, with water 

droplets resting on them with high contact angles. Artificial superhydrophobic surfaces are 

fabricated by combining rough surface morphology and low surface energy coatings.  Here, very 

recent approaches toward preparation of some extracting media comprising electrospun 

nanofibers, nanocomposites, dendrimeric nanomagnetic, superhydrophobic materials and 

microfluidic system [5] toward microextraction techniques will be addressed.  
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During the last decade, in search of better fuel cells and batteries, the theory of electrochemical 

reactions has focused on electrocatylysis. In contrast, the field of metal deposition and 

dissolution, which includes corrosion, has been neglected, even though its economic importance 

is at least as great. This fundamental class of reactions poses a principal problem, which has been 

aptly called the enigma of metal deposition [1]: Ions in aqueous electrolytes are strongly 

solvated; univalent ions have hydration energies of the order of 5 eV, di- and trivalent ions of the 

order of 02 eV and 55 eV. When these ions are deposited on a metal electrode, they have to shed 

their solvation sheath, and one would expect activation energies of the order of half the solvation 

energies, which would make these reactions extremely slow. However, in practice these reaction 

are quite fast, and silver deposition is one of the fastest electrochemical reactions. 

In order to investigate this problem, we have developed a quantum theory which contains 

ideas from Marcus-Hush theory, the Anderson-Newns model, and our own work. The 

corresponding model Hamiltonian contains a few interaction parameters, which we have 

obtained from density functional theory and molecular dynamics simulations. We have 

performed explicit calculations for the deposition of silver, copper, and zinc. Monovalent ions 

like Ag
+
 fit well into the structure of water, and can approach the electrode surface without loss 

of solvation. In addition, their valence s electrons interact strongly with the sp bands of the 

corresponding metal, which catalyses the reaction. For silver deposition we obtained an 

activation energy of about 2.5 eV, in good agreement with experimental values [0]. In this case 

the rate-determining step is the diffusion of the deposited silver atom to a kink site, where it is 

incorporated. 

The deposition of the two divalent ions Cu
++

 and Zn
++ 

occurs in two steps [3]; the transfer 

of the first electron occurs in the outer sphere mode. Our calculated energies of activation for 

copper deposition are in line with experiments, but for zinc we obtain an energy of activation 

that is much too high. The problem is the energy of the univalent ion, which is much higher than 



that of the divalent. We suggest that zinc depositions is aided by the formation of complexes, and 

present experimental evidence for this suggestion. 
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   The design of new heterogeneous catalysts for selective and environmentally friendly 

transformation of some organic reactions is nowadays a remarkable research goal. Different solid 

materials, such as microporous, nanporous or silica and silicate layers have been used as 

supports. The utilization of magnetic nanoparticles as solid supports is a new approach in recent 

years. Preparation of new transition metal complexes followed by immobilization on magnetic 

nanoparticles surface is a suitable method for using them as heterogeneous catalyst. Herein, the 

synthesis, characterization and investigation on catalytic behavior of some new prepared 

complexes with Schiff base ligands of amino acids with 2-hydroxynaphtaldehyde or polypyridyl 

ligands followed by immobilization on modified magnetic nanoparticles or other solid supports 

will be described. Nanomagnetic particles are also one of the most popular materials with 

increasingly use in immobilizing proteins, enzymes, and other bioactive agents in analytical, 

biochemistry, medicine, and biotechnology [1-4]. 

   More recently, another class of materials attracted the attention of scientists from university 

and industry are coordination polymers, or metal–organic frameworks (MOFs), also called 

porous coordination polymers (PCPs). They are constituted by multi-functionalized organic 

molecules that are bound together by inorganic units to form porous solids with a regular and 

sometimes predictable geometry. These compounds containing redox active ions of transition 

metals such as Fe, Co, Ni, Cu, Mn, Mo and V may also have catalytic activity for some 

transformation of organic reactions. The expansion of this research area is not only interesting in 

terms of structural diversity and fascinating properties but also regarding the wide range of 

applications in catalysis, drug delivery, adsorption, gas storage and separation. Recently, many 

attempts have been made on using mixed-ligands for preparation of MCPs especially mixed N-
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containing and polycarboxylate ligands. In fact, combination of different ligands, resulting in 

greater tunability of structural frameworks seems to be a good choice for preparation of new 

polymeric structures. In this study, synthesis of new coordination polymers and investigation on 

catalytic behavior of some of them as catalyst for oxidation reactions and biodiesel production 

will be presented [5-7]. 
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Schiff bases (also named as imine or azomethine compound), named after Hugo Schiff, are 

prepared via a condensation reaction between a primary amine and an aldehyde or a ketone 

under specific conditions. Schiff base complexes have been amongst the most widely studied 

coordination compounds in the past few years due to their facile synthesis with very high 

yield, large diversity and wide range of application including: antifungal, antibacterial, 

anticancer, antimicrobial and anthelmintic activities; catalytic activity in many organic 

reactions; as models of reaction centers of metalloenzymes, as non-linear optical and 

luminescent materials; as precursor in nanotechnology and etc. These are used as pigments 

and dyes and intermediates in organic synthesis, and as polymer stabilizers. In coordination 

chemistry point of view, Schiff base complexes have been caused a considerable 

development in structural studies. Accordingly synthesis and characterization of new Schiff base 

compounds and investigation of their properties especially their biological and catalytic activities are 

in demand yet. In this direction, among many other researchers, our research group has 

focused on preparation and structure of new Schiff base complexes (IIB group) especially 

four and five coordinated complexes containing N2 and N3-Schiff base. 

Antibacterial/antifungal of these compounds was evaluated against some gram positive and 

negative bacteria and some fungal strains that led to acceptable results for their antimicrobial 

activities. DNA cleavage potential of the complexes was also investigated. On some 

complexes theoretical studies such as DFT and Hirshfeld surface analyses were performed to 

investigate various interactions between molecules in solid state network. Some of the 

synthesized complexes were prepared in nanostructure size and used as precursor for the 

synthesis of metal oxide nano-particles [1-7]. 
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The interaction of light with matter is one of the most significant and fascinating areas in the 

physical sciences. Applications of photochemistry and photophysics are now expanding at a 

huge rate. The subject spans a full range of disciplines from the immediately practical to 

those that are still emerging. Dye-sensitized solar cells, photocatalytic production of H2 and 

reduction of CO2 using metal complexes or MOFs and CQDs, light-driven molecular 

electronic devices or molecular machines, information processing, quantum dots, 

photodynamic therapy for medical applications, theronostics, and biological optical imaging 

and sensing, highlight strong examples of new multidisciplinary research frontiers. 

Detection of many biologically important species and construction of molecular logic 

gates have also received special attention. Nitric oxide, the odd-electron diatomic gaseous 

molecule, produced endogenously by nitric oxide synthase (NOS), plays several important 

roles in various biological processes including blood pressure control, immuneresponse, 

neurotransmission, and cell apoptosis [8]. The biological activity of NO is heavily dependent 

on the dose, duration of exposure, and cellular sensitivity to NO. It is therefore desirable to 

develop procedures for rapid and direct detection of NO concentration. 

Small molecular fluorogenic probes are of great value in selective detection of various 

metal ions in biological systems. From a biological point of view, Zn(II) is the second most 

abundant metal ion in the human body and an essential cofactor in many biological processes 

such as brain function and pathology, DNA synthesis, immune function, enzyme activity and 

neurotransmission [2]. It is supposed that disorder of zinc homeostasis is linked to a number 

of pathological processes, such as Alzheimer’s disease and epilepsy [5]. Therefore, the 

monitoring of zinc ion with a selective chemical probe is highly desired. 

An overview of the aforementioned topics will be presented and in an effort towards the 

development of new applications for carboxamide ligands, selective “On-Off” switching 

behavior of small fluorogenic molecules, Hbpq and Hqcq, for detection of NO and Zn(II) ion 

as selective chemical probes will be discussed [1,3]. In the presence of Zn
2+

, the Hqpzc 

fluorescence exhibits reversibility with SCN
–
, and as an illustrative example the construction 

of an INHIBIT type logic gate at the molecular level, resulting from the fluorescent signals of 

Hqpzc, is described. 
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Carbon capture and chemical fixation by metal-organic 

frameworks (MOFs) 

Global warming resulting from the emission of greenhouse gases, especially CO2, has 

become a widespread concern in the recent years. Carbon capture and storage (CCS) is 

widely regarded as an effective approach to reduce the total CO2 emission in the atmosphere. 

The removal of CO2 from low pressure gas mixture can be achieved with solid porous 

adsorbents. The CO2 involved chemical synthesis has been widely investigated in the past 

decades because carbon dioxide is a naturally abundant, inexpensive and recyclable as well as 

non-toxic and non-flammable compound. One of the most prominent and environmentally 

friendly methods for chemical fixation of CO2 is its conversion to cyclic carbonates via 

reaction of epoxides with carbon dioxide. Cyclic carbonates are valuable intermediates in 

organic synthesis, aprotic polar solvents and raw materials for plastics. 

In continues of our recent works in the field of heterogeneous catalyst, we succeed to design 

new catalyst based on MOF for producing cyclic carbonates. In this manner, new metal 

nanoparticles doped MOFs and different functionalized MOFs as efficient heterogeneous 

catalysts with high surface area and Lewis acid sites for cycloaddition reactions of epoxides 

with CO2 has been introduced. High activity, which result in a higher local concentration of 

CO2, selectivity, easy work up, reusability and extremely mild reaction conditions are unique 

features of these novel and efficient immobilized catalysts. 
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Considering the scarcity of the naturally occurring organofluorine compounds on one hand, 

and their omnipresence in drugs,[1] agrochemicals,[2] and advanced materials[3] on the 

other, there is a great interest in the development of new synthetic methodologies allowing 

the introduction of fluorine into organic molecules. A myriad of potent fluorinating reagents 

have been prepared and used in fluorination of many classes of organic compounds. Yet, by 

the beginning of the new century, it became evident that some important fluorination 

reactions could not be performed by simply picking the right fluorinating reagent. In 

particular, the selective introduction of fluorine into nonactivated aromatic rings remained a 

significant challenge. Isolated efforts to expand the scope of fluorinating reagents to include 

late transition metal complexes, particularly palladium complexes, did not provide viable 

alternative fluorination methods despite their efficiency in the formation of C–C, C–N, and 

C–O bonds. By the early 2000s, there were no experimental data on the formation of the C–F 

bond assisted by transition metal complexes, and all attempts to observe aryl–fluoride 

reductive elimination reaction have been unsuccessful. Furthermore, very few late 

organotransition metal fluoro complexes were convincingly characterized, as the synthetic 

methods toward such complexes were insufficiently developed, in particular with regard to 

metals in a high oxidation state. 

Although likely the most important, aryl–F elimination can be considered a particular case of 

a more general elimination of aryl–halogen bonds and can be influenced by the same factors. 

Surprisingly, only few literature reports described aryl–halide elimination from isolated 

transition metal complexes. While the feasibility of such reaction was established, more 

synthetic and mechanistic information was necessary to make predictions regarding the most 

suitable systems for the formation of carbon–halogen bonds. It was important to perform 

detailed studies of aryl–halide reductive elimination reactions with regard to the nature of the 

metal and ligands, halogenation mechanism, complex geometry, solvent effect, and so forth. 

Deciphering the influence of these parameters could guide the development of strategies 

toward making new C–X bonds including in fluoroarenes. This presentation discuss our 

studies on the mechanism of electrophilic halogenation–reductive elimination 

transformations. Particular emphasis is placed on understanding the requirements for 

formation of carbon–fluorine bonds usually in competition with other reductive elimination 

reactions. 
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Introduction 

Richard Feynman gave an idealistic and now oft-quoted talk entitled “There’s Plenty of 

Room at the Bottom” in December 7:3:. The event was an American Physical Society 

meeting at the California Institute of Technology. Although he didn’t intend it, but he was 

defining moment in nanotechnology, long before anything “nano” appeared. The “oil–water 

interfacial assembly” strategy provides a powerful bottom-up approach for the nanofilm 

fabrication due to low cost and low environmental impact. Most important advantages of this 

assembly strategy are the significant simplicity and universality found in almost all of the 

related low dimensional nanostructures. The product formed by the reaction at the interface 

contains ultra-thin nanocrystalline particles [7, 2]. Here I would like to talk on the 

manipulating of platinum nanoparticles self-assembly at oil/water interface to produce a 

beautiful garden by application of organometallic complexes. Then, I design a nano-fuel cell 

power plant to generate electricity for a nanogarden and a pharmaceutical nano-factory that 

produces different medicines by using of carbon-carbon coupling reactions. 

Experimental 

The method used to prepare thin film at the oil–water interface involves dissolving relevant 

precursor in organic layer and injecting appropriate reducing reagent in the aqueous layer. 

The onset of reduction was marked by a coloration of the liquid–liquid interface. With the 

passage of time, the color became more vivid, finally resulting in a film at the liquid–liquid 

interface. The aqueous and organic layers below and above the film were, however, 

transparent. Transferring of thin film from the toluene–water interface to the solid substrate 

(glass or electrode) was generally carried out using a lifting-up approach of the substrate from 

the liquid phase. Thus, the toluene phase was removed slowly by a syringe and then a solid 

substrate was inserted into the liquid phase and pulled out. 

Results and Discussion 

Designing of beautiful trees is the fundamental step in the producing a nanogarden. We used 

liquid/liquid interface to produce dendritic tree-like nanostructures of platinum–aminoclay at 

the toluene–water interface [7]. Nanosheets of platinum nanoparticles were used to cover the 

floor of the garden. They were synthesized by reduction of platinum complex in the presence 

of polyvinylpyrrolidone (PVP) as stabilizer at toluene / water interface [7]. Different and 

beautiful floor are very breathtaking. Monodisperse and small platinum nanoparticles 

assembled near to other were synthesized from reduction of [PtCl2(cod)] (cod = 7,3-

cyclooctadiene) complex at oil/water interface and can be used as second type of floor [2]. To 

build a fence around the garden to a large nanotube is needed. We have synthesized different 

inorganic nanotubes such as TiO2, ZnO, Al2O5 and BN [5]. Decorating the garden with 



snowman was another of our demands. Pt/Pd nanohybrid thin film was produced at 

toluene/water interface as snowman like structure [1]. Instead of the sunlight, nanogarden 

needs lighting which promotes the growth of plants. We synthesized different platinum based 

electrocatalyst to build a nano-fuel cell power factory with methanol fuel. We produced 

Pt5Sn/reduced-graphene oxide [3], Pt/Fe/Fe2O5, PtPdZn, PtPdCu and other nanohybrids to 

catalyze methanol oxidation reaction in fuel cells [6]. Suzuki–Miyaura cross‐coupling 

reactions provide a general and powerful method for the synthesis of pharmaceuticals due to 

functional group compatibility, mild reaction conditions and accessibility of organoboron 

reagents. We have used different nanocomposite to design a pharmaceutical nano-factory [8, 

9]. Oxidative addition reaction is a rate-determining step in carbon-carbon coupling reactions. 

Organoplatinum complexes were used to find effective factors on the rate and mechanism of 

the oxidative addition reactions [:, 71]. 

Conclusion 

As the final result, I can only say that there is a very great world at the bottom that many 

people- like live there and behave similar to us. 
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Dye-sensitized solar cells (DSSCs) and organic light emitting diodes (OLEDs)have motivated many 

researchers to develop various complexes with tailored properties involving anchoring and 

ancillary ligands [1]. Ancillary ligands carry favorable light-harvesting abilities and are therefore 

crucial in determining the overall power conversion efficiencies and luminescence efficiencies. The 

use of ancillary ligands having aliphatic chains and/or π-extended aromatic units decreases charge 

recombination and permits the collection of a large fraction of sunlight in DSSCs [2]. This 

presentation aims to provide insight into the relationship among the ancillary ligand in ruthenium 

polypyridyl complexes, DSSC and OLED properties, which can further guide the function-

oriented design and synthesis of different sensitizers and emitter for DSSCs and OLEDs, 

respectively [3]. Finally, Ru polypyridyl complexes have gained increasing interest for feasible large-

scale commercialization of DSSCs and OLEDsdue to their more favorable light-harvesting abilities 

and long-term thermal and chemical stabilities compared with other conventional sensitizers. 

Therefore, the main idea is to inspire scientists to explore new avenues in the design of new 

sensitizers and emitters based on ruthenium polypyridyl complexes for DSSCs and OLEDs 

application. 
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Introduction: In the past years, hybrid ligands with the hemilabile character has been one the 

most attractive areas in organometallic chemistry because of their high potential in homogeneous 

catalytic systems [1-5]. The phosphine containing weakly coordinating carbon moieties, in 

particular olefins, can sterically and electronically affect the properties of the complexes. As part 

of our ongoing research into the cyclometalation chemistry of platinum, Herein, we expand our 

investigation by the synthesis and characterization of a closely related series of 

cycloplatinated(II) complexes featuring allydiphenylphosphine ligand [6-9]. We decided to 

investigate how an allylic substituent on the phosphine ligand affects the photophysical 

properties of the cycloplatinated(II) complexes. 

Experimental: The synthetic methods of the complexes are presented in Scheme 1. The product 

complexes [Pt(C^N)(Me)(PPh2allyl)],1-4, (C^N = ppy, 1; bpy, 2; O-bpy, 3; and bzq, 4, 

respectively, and PPh2allyl is allyldiphenylphosphine) were synthesized using the reaction of 

above-mentioned precursor complexes with 1 equivalent of PPh2allyl ligand under inert 

atmosphere at room temperature. All the new complexes were isolated as pure and stable solids 

that are also quite stable in solution. 

 

Scheme 1. Synthetic route for preparation of the complexes 1-4. 
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Results and Discussions: The structures of the complexes 1-4 in solution were accurately 

deduced from their 
1
H, 

13
C, 

31
P, and 

195
Pt NMR spectra together with the help of two 

dimensional(HH COSY, HSQC) and DEPT 1351 techniques. Crystals of X-ray diffraction 

quality were obtained for the complexes 1 and 4 from CH2Cl2 solution with slow layer diffusion 

of n-hexane. The complexes 1, 2 and 4 exhibit a strong green emission in solid state at room 

(292 K) and low temperatures (77 K) and in glassy solution (CH2Cl2). None of these complexes 

is emissive in solution at ambient temperature (Figure 1). 

 

Figure 1. Emission spectra with the excitation spectra for the complexes 1, 2 and 4 in a) solid state at 292 K, b) 

solid state at 77 K, c) CH2Cl2 glassy state. d) Photographic images of the complexes1, 2 and 4 under UV light. 

Conclusion:In summary, a series of closely related cycloplatinated(II) complexes 

[Pt(C^N)(Me)(PPh2allyl)], 1-4, were synthesized from the appropriate precursor complexes and 

allyldiphenylphosphine ligand. This study also investigates the effect of allyl substituent of 

phosphine ligand on the photophysical properties of the complexes. 
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Interfacial science is the study of processes between two phases. Interfaces and 

processes involving interfaces have gained growing interest from theoretical, 

experimental and industrial viewpoints. 

Five classes of interfaces including, solid/liquid, solid/gas, solid/solid/ liquid/liquid 

and gas/liquid led to the application of this subject in chemistry, physics, chemical 

engineering, biotechnology and environmental science. Adsorption as one of the 

subjects of surface chemistry is of great technological importance. So the study of 

theoretical and experimental aspects of adsorption is important too. 

We will summarize some research progresses in our group about theoretical aspects of 

adsorption kinetics, adsorption isotherm equations and some of studied experimental 

systems. 
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Introduction: The non-local separable potentials (NLSP) have been widely used in many 

branches of physics, such as nuclear physics, condense matter and reactive collisions. The two-

body NLSP has been used to theoretically describe the few-body scattering problems, since the 

Lippmann-Schwinger (LS) equation can analytically solved. We proposed a novel approach to 

solve the two- and three-body quantum scattering equations and obtained the analytical 

expressions for coupled and uncoupled scattering properties in terms of partial-wave resolvent 

matrix with an arbitrary angular momentum quantum numbers. Moreover, our work is concerned 

with the theoretical study of an electron-hole pair (exciton) confined in a harmonic quantum dot 

(QD) and calculated an analytic expression for exciton wave function in terms of hypergeometric 

functions and the scattering parameters within the effective mass approximation. The actual 

Coulomb potential is replaced by a projective operator such as a 3D nonlocal separable potential 

(NSP) and the form factor of the interaction potential is chosen as the Yukawa (screened 

coulomb) form. The obtained analytical expressions for cross-sections as well as phase shifts and 

time delays have been used for calculating the quantum statistical mechanical properties of 

fluids. The natural extension of two-body scattering formulations for the case of full few-body 

scattering may be within the Faddeev equation approach. The method leads to a unique 

formulation for both equilibrium and non-equilibrium statistical mechanical properties as well as 

the collision reaction dynamics. However, our approach are recently used for electron-hole pair 

interactions in quantum dots, but the method can be extended to any quantum system such as 

quantum wells and wires. 

 

Mathematical Model: Consider a two-channel separable potential for two-particle system as  

 ̂    
 2

2 
∑   |  ⟩⟨  |
 
  1                            (1) 

where n is the rank of the potential,    is the coupling strength and |  ⟩ is an arbitrary state of 

the system. The Hamiltonian of the system confined in a harmonic trap as: 

 ̂  
 ̂2

2 
 

1

2
  2 2   ̂                                        (2) 

where   the reduced mass,   the confining frequency and  ̂ ( )   
 2

 |     |
 is the Coulomb 

potential between two-charged particles. The actual Coulomb potential can be replaced by a 

projective operator defined in Eq. (1). The LS equation for the wave function and transition 

matrix operator via Hamiltonian  ̂ is given by 

| ( )⟩  | ⟩  
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   ̂0
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where  ̂0  
 ̂2

2 
 

1

2
  2 2, | ⟩ refers to the eigenvector of  ̂0,        is the complex energy 

parameter and  0( )  (   ̂0)
 1

 is the Green’s operator. The transition matrix explicitly 

shows the contributions from the bound states, resonances and distinct singularities in the 

complex plane and plays an important role in calculation the statistical mechanical properties of 

system. In our works, we have chosen the Yamaguchi type model potential. 

 

Results and Discussion: Using the two-particle NLSP model and analytical solving the LS 

equation, a new formulation of the equilibrium and non-equilibrium statistical mechanical 

properties of a gas are presented in terms of partial-wave scattering amplitude. For this model 

potential, the bound states and resonances are also calculated. Moreover, the three- body 

transition matrix and its poles (bound states and resonances) and consequently other related 

quantities like scattering amplitudes, scattering length, phase shifts and cross sections are 

calculated from the analytical solution of Faddeev equations.  Also, we obtained a new analytical 

expression for the third virial coefficient in terms of three-body transition matrix. Furthermore, a 

theoretical study of an electron-hole pair confined in a harmonic QD has been recently done and 

an analytic expression for exciton wave function is obtained. The actual Coulomb potential is 

replaced by a projective operator such as a 3D- NLSP and the form factor of the interaction 

potential is chosen as the Yukawa form. This trapped system perturbed with a non-Hermitian 

complex absorbing Scarf potential is also studied using a LS formalism. This allows to describe 

the scattering of a gas in a tight smooth trapping surface and to analyze the scattering bound and 

resonance states. The analytical expressions for wave functions and transition matrix as well as 

the absorption probabilities of atom-surface collision were calculated. The analytical expressions 

for wave functions and transition matrix as well as the absorption probabilities of atom-surface 

collision were calculated. 
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The structure and phase transition of fluids in nanopores may show a dramatic discrepancy with 

macroscopic bulk fluids, these include new kind of  properties and phase transitions do not 

observed in the macroscopic fluids systems; examples include layering and wetting transitions as 

well as shifts in regular bulk transitions. The main reasons for these differences are the systems 

wall effects. The fundamental measure density functional results, represented in this work 

indicate the happening of layering phase transition in hard sphere fluid confined in a nanoslit 

with hard and structure less walls. The excess adsorption, interfacial tension, wall pressure for 

both confined and bulk fluids at contact of different curvature walls have been investigated. Our 

results show that the confining of a fluid in a nanopore causes an oscillatory behavior for all of 

the above mentioned properties around those values for bulk. The study of an anisotropic and 

electrolyte confined fluids are more complicated because of their orientation degree of freedoms, 

and the long range interactions respectively. These kind of fluids have several and important 

applications in industrial tools and super capacitors.  
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Introduction: So far, a number of theoretical methods have been developed for the study of 

electron transfer (ET) between two atomic, molecular and/or ionic species, and free electron 

capture (FEC) by a charged particle. All of these studies (including potential model, kinetics, 

scattering, and state-to-state quantum mechanical) were based on models and approximations 

not matching exactly the conditions of the real problem, and their major failure is the neglect 

of the time-dependent nature of the core phenomenon which is the evolution of the electronic 

wavepacket at the 41
-47 

sec time scale [4]. In this lecture, results of the works on the quantum 

dynamics of the ET and FEC during    2    and    2       collisions, will be presented.  

Computational Method: The two-dimensional time-dependent Schrödinger equation is 

solved numerically by time propagator operator method using a third-order split operator 

technique in the coordinate space and an FFT/IFFT technique to switch between coordinate 

and momentum spaces to treat respectively the potential and kinetic energy operators. The 

simulation box setups used in this series of studies are shown in Fig. 4. The ET phenomenon 

is studied for two cases of fixed and moving nuclei. For the former case, effects of the charge 

of the acceptor nucleus and its distance to the donor H atom are investigated, and for the 

latter effect of the wavefunction of the incoming H atom on the ET dynamics is studied.  

   
Fig. 4: Simulation box used for the study of ET (left: fixed, middle: moving nuclei) and FEC 

(right). 

For the FEC, the free electron wavepacket is set at a certain distance and allowed to move in 

a defined direction towards the nucleus. Evolution (and trajectory) of the wavepacket, and its 

decomposition into hydrogen-like atomic orbitals are followed with time.  

Results and Discussion: Typical results are presented in Fig. 2. For the case of fixed nuclei, 

the ET dynamics is investigated by calculating and following the electron densities belonging 

to the two nuclei based on a partitioning by zero-force borders (Fig. 4). These densities 



oscillate with time after a significant decay from their initial 4 and 1 values. Quantum 

dynamics of the ET, for the case of moving nuclei, strongly depends on the charges of the 

nuclei and their distance and velocities, and especially on the initial orbital (4s, 2s, 2px and 

2py) of the incoming donor H atom. This ET transfer dynamics is also detailed by calculating 

expansion coefficients of the projection of the evolving wavepacket onto the stationary 

eigenfunctions of the H and He
+
 species to investigate evolution of the electron density 

around each nucleus during the ET. The instantaneous and overall electron densities captured 

by the He
+2

 nucleus from the H atom are also calculated and analyzed. The FEC dynamics 

depend on the static (shape and width) and dynamic (momentum and direction of motion) 

characteristics of the incoming wavepacket.   

   

   
Fig. 2: Typical results obtained in the study of ET (top row) and FEC (bottom row) phenomena. 

Conclusion: In an ET process, electron density oscillates between the two fixed nuclei, while 

evolves transiently in a complex scheme among different orbitals of the donor and acceptor 

nuclei prior to a damped oscillation between and decay to a couple of them. The 

instantaneous and overall captured electron density by the He
+2

 particle from the H atom 

during H-He
+2

 collision depend on the impact parameter, relative velocity (collision energy) 

and the initial state of the H atom. For a specific setup, ET occurs by 21%, 48%, 41% and 

43% when starting with 4s, 2s, 2px and 2py orbitals, respectively. Results of this series of 

studies show evidently that due to its quantum nature, electron crawls from one nucleus to the 

other in the ET, and from a point in the free space towards an attractor nucleus in the FEC 

phenomena. 
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Structural properties and phase transition of confined hard and dipolar hard 
ellipsoids - density functional theory approach 

 

M Moradi. Physics Department, Shiraz University 

The density profiles and corresponding order parameters of the hard ellipsoids confined between two hard 

walls and also in contact with a single hard wall are studied using the density functional theory. The 

Hyper-Netted Chain (HNC) approximation is used to write excess grand potential of the system with 

respect to the bulk value. To simplify the calculations we use restricted orientation model (ROM) for the 

orientation of ellipsoids to find the density profiles and order parameters. Density functional theory shows 

that there is a uniaxial-biaxial phase transition near a single hard wall and also between two hard walls for 

a fluid consisting of uniaxial hard ellipsoidal particles with finite elongation. Also the density and 

polarization profiles of the dipolar hard ellipsoids confined between hard walls are studied using the 

density functional theory. The number density is expanded up to zero and first order in polarization to 

find the results. For the zero order in polarization, the coupled integral equations for the directional 

densities are obtained. Then for the first order in polarization the coupled integral equations for the 

directional densities and polarization profiles are obtained. Finally we calculate the density and 

polarization profiles for different cases and compare the obtained results. 
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Introduction: Quinoxalines are important class of heterocyclic compound in pharmaceutical 

chemistry [1]. These compounds have broad biological activities such as antitumor [2], 

antiviral [3], antibacterial [4], and anticarcinogen [5]. Furthermore, some antibiotics such as 

levomycin, actinoleutin and echinomycin also have a quinoxaline ring in their structures and 

these are known to inhibit the growth of Gram positive bacteria [7] and are active against 

various transplantable tumors [8]. Various kinds of synthetic methods toward quinoxalines 

have been developed, inclding the condensation of aryl 1,2- diamines with ketones, α-

hydroxyketones, α-halo-β-ketoesters and 1,2-diketones. Among them the condensation of 

1,2- diamine with 1,2-diketone is one of the simplest and the most direct method for the 

synthesis of quinoxaline derivatives. Various acid catalysts such as SSA [9], 

H6P2W18O62.24H2O [11], InCl3 [11], MnCl2 [12], [MOEI]-BSA [13], Nanoparticle-

supported [14], cobalt Nitrilotris (methylenephosphonic acid) [15]
 
have been employed to 

achieve this transformation. Even though, some of these methods suffer from several 

drawbacks such as low product yields, long reaction times, use of volatile organic solvents, 

harsh reaction conditions, use of homogeneous catalysts and tedious work-up procedures. 

Therefore, development of simple, efficient, eco-friendly and high yielding methods for 

synthesizing quinoxalines are still required. 

Heterogeneous solid acid catalysts are preferred over conventional homogeneous, because 

these catalysts can be easily separated from the reaction mixture by simple filtration. 

Hetropoly acids supported on silica gel have received considerable importance in organic 

synthesis because of their ease of handling, simple workup, enhanced reaction rates, and 

recoverability of catalysts [16].  

We report herein a facile, efficient and practical method for preparation of quinoxaline 

derivatives in excellent yields using SiO2-H3PW12O41 in water at room temperature (scheme 

1).  
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Scheme 2 

 

Methods / Experimentals: A solution of 1,2-diamine (1 mmol), 1,2-diketone (1 mmol),  and 

PW/SiO2 (51 mg) in water (5 mL) was stirred at room temperature. After completion of the 

reaction, as indicated by TLC (ethyl acetate–n-hexane, 3:7), water was removed by simple 

filtration. Then the mixture of crude solid product and catalyst was dissolved in acetone (5 

ml), and filtered for separation of the catalyst. The filtrate was evaporated under reduced 

pressure. The solid products were purified further by crystallization from ethanol to afford the 

pure quinoxalin and characterized by 
1
H NMR, 

13
C NMR, IR, melting point and compared 

with literature data. 

 Results and Discussion: To establish the generality and scope of our method, various 1,2- 

diketones were reacted with different substituted o-phenylenediamines. In all cases, the 

reactions were very clean and the quinoxaline derivatives were obtained in excellent yields 

under the optimized reaction conditions. The effect of electron-releasing and electron-

withdrawing substituents on the aromatic ring of aryl-1,2-diamines on the reaction was 

investigated. When o-phenylenediamines are substituted with electron withdrawing groups, 

lower rates and yields of reaction are observed than the ones bearing electron-donating 

groups.  

Conclusion: We have demonstrated a very simple, high efficient and green protocol for the 

preparation of quinoxalin using 12- tungstophosphoric acid supported on silica gel 

(PW/SiO2) as a recyclable solid acid catalyst. Our method offers several advantages including 

short reaction time, high yield with high purity, easy work up, easy recovery and reusable 

catalyst, cost-effective use of cheap and commercially available starting materials. 
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