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Synthesis, Characterization, and Biological Evaluation of 
Some Heterocyclic Compounds 

 

1.1      Green synthesis of 1,4- disubstituted 1,2,3- triazole acetamide derivatives by  

             using the click chemistry approach 

 
The synthesis of nitrogen and sulphur containing heterocycles is an important building block 

in numerous drug molecules. Cascade reactions, coupling reactions, and cycloaddition 

reactions are employed to achieve heterocyclic analogues. In this work, we describe the facile 

and effective synthesis of 1,4-disubstituted 1,2,3-triazole acetamide from simple aromatic 

Thiazole amines. A click chemistry green chemistry approach is used in the reaction of 

Thiazole azides and terminal quinoxaline alkynes yielding triazole adduct. A library of 

substituted triazoles acetamides linked with quinoxaline derivatives is feasibly synthesized 

and characterized via analytical spectroscopic techniques.  

    

  

Different aryl and heterocyclic derivatives, however, might well be coupled to the 1,2,3-

triazole scaffold through an acetamide linker, as shown by the lead structures of several 

biologically active molecules.23-25 Considering these data points, and as a continuation of our 

work toward synthesizing bioactive scaffolds, we provide the following. We have planned to 

design and make a new 1,4-disubstituted 1,2,3-triazole-containing acetamide derivative. in 

addition, the design of several currently available drugs has been augmented with a thus1,2,3-

triazole nucleus. 

 



 

Thus, immersive areas found interest to develop novel regio-selective positional conversion 

methods. Hence, that is necessary to develop, a suitable and regionally controlled procedure 

for the preparation of triazoles. Due to the significance of triazole derivatives, many changes 

were made to resolve the above problems and increase yield. The difficulty in removing the 

catalyst from the reaction mixture and the inability to reuse it in subsequent reactions are the 

two issues with homogeneous catalysis and solvent combinations. Therefore, we decided our 

objective to provide a single-step synthesis of nitrogen triazole heterocyclic in one pot 

synthetic method.  

 
Synthetic Scheme:  
 
A general method for 1,2,3-triazoles synthesis  

Stir solution of various thiazole azide (1.0 eq) in water: tert-butanol (1:1), alkyne (1.2 eq), 

CuSO4.5H2O (40 mol %), and L-sodium ascorbate (0.1 eq) was added at room temperature. 

The reaction mixture was stirred at room temperature for 4 to 5 hrs. Reaction progress was 

monitored by TLC. After completion of the reaction, the reaction mixture was poured into 

cold water and the solid was filtered and dried by vacuo. The crude precipitate was triturated 

with n-hexane and solid filtered and dried in vacuo to afford the desired product.  

 
Reagents and conditions: (a) Glyoxylic acid, mthanol, 2.0 h, 80-85%; (b) Propargyl bromide, K2CO3, acetone, 

30 min, 75-78%; (c) SC(NH₂)₂, IPA2, 10 min,  60−80%; (d) ClCH2COCl, mthanol, 1 h, 90-95%; (e) NaN3, 

DMF, 10 min, 90% ; (e) CuSO4.5H2O, Sodium ascorbate, H2O:t-butanol = 1:1, 4-5 h, 90-97% 



 

Results and discussion 

Analytical data  

      
       
 
 

 
 

 
 



Conclusion: In conclusion, we have successfully synthesized a total of 17 compounds that consist of 
triazole acetamide linked with quinoxaline using the green approach of click chemistry. The 
compounds were characterized by IH NMR, 13C NMR, and mass spectrometry. We were able to 
acces l,4-disubstituted 1,2,3-triazole acetamide casily, affordably, and with excellent yield. The 

reaction displayed excellent functional group.tolerance, and gentle reaction conditions, and used green 
solvents such as water and n-butanol. The synthesized compounds have great potential for future 

studies and applications, which are currently being explored. 

Planning for Forthcoming Report 
As I continue to work on expanding my research portfolio, I am now planning for a 
forthcoming review. My goal is to submit a more papers to a high impact and reputed journal. 
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Polycyclic aromatic hydrocarbons (PAHs) are natural, ubiquitous substances in the marine 
environment. The PAHs are a large group of diverse substances, ranging from two-ring 



naphthalene and naphthalene derivates to complex ring structures containing up to 10 rings. 
Polycyclic Aromatic Hydrocarbons assimilates in the environment by biogenic, pyrogenic, 
petrogenic, diagenic and by different human activities. 
 
The objective of the study 
 
1. Screening and isolation of microbes from polluted marine eco system 

2. Study of Broth culture for the degradation of polycyclic aromatic compound by microbes at 

laboratory to pilot scale. 

3. Extraction and characterization of bioactive molecules. 
 
Research Progress 
 
Isolation of polycyclic aromatic hydrocarbon degrading microorganism 
 
Polluted soil samples were collected from 03 different locations across polluted region fishing 
harbor site of Porbandar district of Gujarat, India. Isolation of polycyclic aromatic hydrocarbon 
degrading microorganisms is carried out on Zobell Marine broth as well as on BG-11 media. The 
isolates were purified by streak-plate technique. Total 16 bacteria were found positively 
responding to the 1% crude oil concentration. 

 
Figure 1: Sampling areas 

 

Evaluation of ability of wood degrading fungi for the degradation of polycyclic aromatic 
hydrocarbon 

Wood degrading fungus Pleurotus ostreatus was selected and evaluated against 1% crude oil in 
the media. The fungus responded positively. Additionally a simulated environment was build and 
it was found that the wood degrading fungi was able to tolerate the 1% concentration of crude oil 
easily. The fungus was able to grow upto 6% of the crude oil concentration. 



 
Figure 2: Growth of Pleurotus ostreatus on 1% crude oil extract simulated media 

 

Study of Microbial Characteristics 

Colony and cell morphology of positively responded microorganisms has been studied. Many 
bacteria were found to express pigmentation. 

 
Figure 3: Colony morphology of a few selected bacterial isolates 
 

Study on Broth Culture 

At present study on the broth is going on. The degradation of polycylic aromatic hydrocarbons 
has been studied. The study on the enzymes produced by the microorganism in response to the 
polycyclic aromatic compounds is being studied.  
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  Introduction: 
Wood, naturally occurring polymer composite, is composed of cellulose, lignin, hemicelluloses 

and extractive materials, that could be ideal raw material for a future ligno-chemical industry 

that could replace the petrochemical industry, in providing all kind of chemical products, food 

and textile products [1]. Due to its biological nature, unprotected wood is susceptible to 

biological attacks, which reduces its mechanical and physical properties [2]. 

According to a recent report in market research, it is estimated that the technical enzymes market 

will increase at a 6.6% CAGR to reach $1.5 billion in 2015 with the highest sales in the leather 

market and bioethanol market (BCC Research, 2011). Some of the fungal enzymes, such as 

amylase (Maltogenase) and lipase (Lipolase) were the first biotech enzymes marketed in the 80’s 

Enzymes are widely used and are available in different forms, it is still only about 25% of them, 

which have actually been industrialised and commercialised. Also microorganisms which damage 

trees, the same organisms found to be producer of important commercial enzymes like amylase, 

xylanase which has high industrial applicability [3, 4]. In Addition, these organisms are the novel 

source of secondary metabolites. 

Objectives of the study 
 

 To provide an insight into the fungal pathogenesis within the host and ascertain   the 

mechanism of action via histological methods. 

 To find out the paths of fungal movements and invading the wood cells. Study early 

events of pathogenesis i.e. initiation, spread, penetration mechanism, and response of the 

host plant to pathogen at cellular and sub-cellular level. 

 Screening of isolated pathogen (fungi) for production and characterization of industrially 

important enzymes like cellulases, hemicellulases, pectinases and also lignocellulosic 

enzymes. 

 Use this enzyme for different application in order to cope up with the industrial demand. 

For e.g. biobleaching effect, biopulping, saccharification process etc., for hemicelluloytic 

enzymes and biodegradability of xenobiotic compounds for lignocellulolytic enzymes. 



 

Results 
Growth Media 

Range

Potato - carrot agar 

Potato Dexrose Agar 

Beet root Agar 

French bean Agar 

Czapek’sDox Agar 

 
Work done so far 

 
Growth 
Media 

Potato - 
carrot agar 

 
 
 
 

 
Isolate S-2 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

Isolate S-3 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

pH 
Range 

Growth of isolates 
S-1 S-2 S

5.5 + +++ +++

5.7 No growth ++ ++

5.4 No growth No growth +

5.0 No growth + ++

5.2 No growth ++ ++

Potato 

Dextrose 

Agar 

Beet root 
Agar 

French bean 
Agar 

CZapek
DoxAgar

 
 
 
 
 
 
 

 

 
 
 
 

No Growth 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

S-3 S.W. 

+++ +++ 

++ ++ 

+ + 

++ + 

++ ++ 

CZapek 
DoxAgar 

Mycelia 
Character 
istic 

In this isolate 
PDA andPCA 
transparent 

In this isolate 
PDA and PCA 
Colony white to 
pale cream, 
dense, aerial 
mycelium, 
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