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The present minor research project entitled “synthesis and characterization of potentially 

active  compounds using green protocol” deals with synthesis  of  new N- benzoyl 

derivatives of amino acids,   1,3,4 oxadiazole and  thiadiazole heterocyclic compounds using 

green protocols and evaluation of their biological activity. It is summarized as follows.  

Objectives of project 

The objectives of proposed work were 

a) To synthesis new amino acid based heterocyclic compounds. 

b) To design synthesis by using non conventional methods (green protocol). 

c) Characterization of the new compounds. 

d) To evaluate the biological activity of new compounds.  

The progress of work has been according to original plan of work and towards 

achieving the objectives. We have synthesized the different N benzoyl derivatives from 

amino acids by using environmentally benign synthetic method resulting in high yield, 

less time . The new  1,3,4 oxadiazole derivatives were synthesised from N- benzoyl 

amino acids and hydrazides by using new methods . The 2,5 disubstituted 1,3,4 

thiadiazoles containing Schiff’s bases  were synthesized from  hydrazides and substituted 

aldehydes.  The synthesized compounds were characterized with the help of sophisticated 

instruments like FTIR, H1NMR, LCMS spectrophotometers .Biological screening of the 

synthesized compounds were carried out. Most of compounds have shown wide range of 

antibacterial and antifungal activities. 

Findings of project 

In the search of novel heterocyclic molecules as well as novel environmentally benign 

synthetic methods, techniques or procedures following findings were observed.  



In chapter I, we have concluded that the majority of N-benzoyl derivatives of amino acids can 

be possible to synthesis directly from the different amino acid and benzoyl chloride /p-

methoxy benzoyl chlorides in one-pot syntheses. The procedure is simple addition. There is 

no need to acidify the reaction mixture in most of cases. This method has many advantages 

over the traditional methods. There is no need of protection, deprotection, or activation of 

group. The use of sodium bi carbonate and PEG 400 make it easy, inexpensive and simple. It 

avoids the formation of side product like substituted benzoic acid and ultimately increase 

yield. 

In chapter II, it is found that CAN is a cheapest and readily available catalyst and  highly 

efficient for the synthesis of  new 2,5- disubstituted 1,3,4-oxadiazole derivatives. Moreover, 

PEG offers a convenient, inexpensive, non-ionic liquid, non-toxic, and recyclable reaction. 

In chapter III, We have reported the novel synthesis of (1S)-2-(benzyloxy)-N-

phenylmethylidene-1-[5-(pyridin-2-yl)-[1,3,4]-thiadiazol-2-yl] ethanamine derivatives 

containing [1,3,4]-thiadiazole ring.  These were characterized by IR, Mass, 
1
H NMR and 

13
C 

NMR spectroscopic methods. The synthesized compounds AP-1toAP-10 were evaluated for 

their biological activities against gram-positive, gram-negative bacteria’s and different fungi 

in-vitro. The result reflected that most of synthesized compounds exhibit significant anti-

microbial activities. Carbon diimidazole used as coupling reagent because of the byproduct 

imidazole is soluble in water to avoid the purification of compound –III. 

Difficulties experienced while implementing project:  

The date of sanction letter is considered as an effective date of starting project. date 

mentioned on sanction letter was 22 December 2016 but actual letter was received  at college 

on 25 june 2017. Then chemicals were ordered towards suppliers. It took six months to 

receive chemicals. Actual work was started after june 2017 onward. The synthesis of 

compounds always requires more time than stipulated period framed in MRP due to different 



experimental conditions, new methodology or new molecules. Further the total sanction grant 

amount of chemicals and glassware’s should be released as a first installment because it is not 

possible to work even in absence of single chemical. That’s why  it will have to adjust 

number of times and inevitable for late submission.   

Contribution to Society 

 

The novel synthesis of heterocyclic compounds containing oxadiazole, thiadiazole, pyridine, 

pyrazole, schiffs base, thiazolidone  nucleus using green protocol have attracted great 

attentions of medicinal and synthetic chemists. This is because they are used as significant 

pharmacophore for the treatment of tuberculosis, urinary tract infection, HIV, anxiety, 

depression, diabetes, cancer and  many others disease. The green methods and techniques are 

useful to minimize environmental pollutions and their consequences. In recent years, there is 

a great bifocal challenge before scientists to minimize environmental problems as well as to 

design and develop alternatives methods and techniques to synthesis biologically important 

novel molecules. There is a severe human health problem due to modern and fast life style of 

human beings.   The environmental pollution, many natural disasters, epidemic and pandemic 

virus diseases has threaten future generation on earth. The Ebola, swine flu , Corona  cannot 

be controlled by any existing drugs. These types of biological disasters have urged medicinal 

scientists to search more efficient drugs which could prevent or cure these diseases and have 

minimum side effects. The bacteria and viruses which are responsible for infections undergo 

mutation in such a way that the existing drugs become tolerant against them.  

Keeping in view, the importance of these compounds and innovative green protocols, we 

have planned to synthesis of new bioactive molecules containing such heterocycles and 

screening of their antibacterial activity. 

1,3,4-Oxadiazoles are a important class of heterocycle which have attracted by many research 

scholars due to the  significant activities  in medicinal, pesticide, and polymer chemistry. The 



oxadiazoles are important class of bioactive molecules which exhibit anti-inflammatory, 

anticonvulsant, antitubercular, anti-HIV activity. Schiff’s bases are important starting 

materials for synthesis of bioactive heterocycles and possess wide variety of biological 

activity. Compounds containing [1,3,4] thiadiazole scaffold shows in-vitro anti-bacterial and 

antifungal activity. The Schiff bases containing [1, 3, 4]-thiadiazole ring shows tyrosine 

inhibitory activities.  

The aim of present work was to develop a series of novel substituted N-benzoyl derivatives 

of amino acids, substituted 1,3,4 oxadiazole and  schiffs bases containing thiadiazole, 

compounds by using green protocol. When reactions carried out by conventional methods, 

long reaction time was observed. To overcome these problems, new green catalysts and green 

solvents were utilized to reduce reaction time, pollution, and difficulties in reaction. The 

catalyst like CAN, CDI,were used in the present investigation. The use of green catalysts has 

received considerable attention in different areas of organic synthesis. The green solvent like 

PEG400 is used to minimize the environmental pollution. The compounds are synthesized 

and characterized in the entire work. The representative series of compounds were tested for 

antimicrobial activity. The result reflected that most of the synthesized compounds exhibit 

significant anti-microbial and antifungal activities. The remaining novel compounds may be 

forwarded to evaluate anticancer and antitubercular activities. The synthesized molecules 

might be used as a starting material for further synthesis by various researchers or lead 

molecule as a drug. 

Moreover, it was engaged to develop and design innovative methods and techniques to 

synthesis bioactive molecules. The new methods and techniques were known while 

synthesizing compounds. It might be helpful to chemists for synthesis in future. The green 

solvent like PEG400 is used in new method. The catalysts like CAN, CDI, were used in this 

investigation to increase the yield and lower the time of reaction. The contribution of this 



work will be helpful for the benefit of society. The two papers have been published in 

different online international journals and one is communicated to other international journal. 

This work may be useful to others as a reference work for future study.  It has created 

benchmark to work in this direction. One of research fellow is enrolled for Ph D at me to 

extend this work.  
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