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ABSTRACT 

 

An efficient and one-pot synthesis is described for the 1, 3,4-thiadiazole 

derivatives by a conventional and modern technologies such as microwave 

irradiation. The reaction of chloro and fluoro substituted aromatic carboxylic 

acid with thiosemicarbazide carried in the presence of phosphorus oxychloride 

heating at 110 0C and . The synthesized compounds were characterized by 1H 

NMR, IR, and mass spectroscopic techniques. The present approach offers the 

advantages such as simplicity of the workup procedure, low cost and mild 

reaction condition.  
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I. INTRODUCTION 

 

1,3,4-thiadiazoles is important and well-known 

heterocyclic compounds containing nitrogen and 

sulphurexhibit a wide variety of biological 

activities[1-4].                                                                                                                                                                    

Thiadiazole is a 5-membered ring system containing a 

hydrogen-binding domain, sulphur atom, and two-

electron donor nitrogen system. It has various 

applications in agriculture, drugs, dyes and 

photographic materials and was further developed by 

Busch and his co-workers. Also, it has producing 

useful intermediates in several organic preparations 

[5].  1, 3, 4-Thiadiazoles derivatives ring represents an 

interesting class of hetero compounds with a wide 

spectrum of pharmacological activities which include 

antimicrobial [7], antibacterial [8], anticancer [9], 

anti-inflammatory [10], anti-proliferative activity [11], 

anti-oxidant [12], and antiviral [13].It also displays 

the diagnostic section exhibits a complete 

investigation of the isomeric form and the anticancer 

activity of bio caster 1, 3, 4-thiadiazoles due to 

therapeutic potential [14].  

 

II. EXPERIMENTAL 

 

Experimental: General: All the chemical and reagents 

used were of analytical grade and the completion of 

reaction and purity of the synthesized compounds 

were checked by TLC (0.5 mm thickness) using silica 
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gel-G coated Aluminium plates (Merck). Melting 

points of the compounds were determined in open 

capillary tube by digital Melting Point Apparatus and 

were uncorrected. 

 

General procedure for one spot Synthesis of 5-phenyl 

substituted 1,3,4-thiadiazol-2-amine.   The mixture of 

chloro and fluro aromatic substituted carboxylic acid 

(0.01mole), thiosemicarbazide (0.01mole), and 4 ml of 

phosphorus oxychloride were added and heat at 

1050C for 5-6 Hrs. Progress the reaction was 

monitored on TLC. After completion of reaction the 

reaction mixture was cool to room temperature and 

poured in ice-cold water, neutralized by saturated 

KOH. Then filter, dried and recrystallized from 

methanol. 

 

Synthesis of 5-phenyl substituted 1, 3,4-thiadiazol-2-

amine 3(a-d) under microwave .  

The mixture of substituted aromatic carboxylic acid 

(0.01mole), thiosemicarbazide (0.01mole), and 4 ml of 

phosphorus oxychloride were added. The mixture was 

irradiated under microwave irradiation at 1200C for 

15 min. The completion of the reaction was checked 

by TLC. After completion of the reaction the RBF was 

removed from the oven. The reaction mixture was 

poured on to crushed ice drop wise with continuous 

stirring, neutralized by saturated KOH. Then filter, 

dried and recrystallised from methanol. 

 
 

III. RESULT AND DISCUSSION 

 

A simple and efficient procedure is describedfor the 

synthesis of the 1,3,4-thiadiazole derivative using the 

one-pot reaction of aromatic carboxylic acid and 

thiosemicarbazide in the presence of phosphorus 

oxychloride as a catalyst by conventional and 

Microwave irradiation techniques. The structural 

elucidation of the synthesized compound 3a is based 

on its IR, 1H NMR, and mass spectral studies.The IR 

absorption band around 703 cm–1 could be attributed 

to the –C–S–C functional group. IR spectrum of 

3ashowed absorption bands at 3385,1487, 1607, 1596, 

1009 cm−1 indicating the presence of NH2, C=C, C=N, 

C-F groups respectively.  1H NMR spectrum peaks due 

to NH2 protons appeared at 𝛿:7.40. Peaks for three 

aromatic protonsappearedbetween 7.52-8.16. Further, 

LC mass spectrum showed a molecular ion peak at 

m/z 236 which conformsto the molecular structure of 

3a. 

 

IV. SPECTRAL DATA OF COMPOUND  

 

5-(3-Chloro-2-fluoro-phenyl)-[1, 3, 4]thiadiazol-2-

ylamine (3a) 

Yield 84 %, m.p.151∘C; IR spectrumcm-1: 703 (C-S-C 

stretching ), 3385 (NH2stretching.); 1487(C=C Ar 

stretching), 1607 (C=N stretching ),1009 (C-F 

stretching ),; 1H NMR spectrum, 𝛿, ppm :  7.40 ( dd, 

J=7.96, 8.4, 1H) , 7.52(1H, d, J=7.96, 1H), 8.00(s,2H), 

8.16(d, J=8.4, 1H). (MS: m/z: 236 (M+H) +. 

 

5-(2, 4-Difluoro-phenyl)-[1, 3, 4] thiadiazol-2-

ylamine (3b) 

Yield 85 %  m.p.216∘C; IR spectrum, ν, cm-1:  682(C-

S-C stretching ), 3369 (NH2 stretching.) ; 1443(C=C Ar 

stretching), 1596 (C=N stretching ),1054 (C-F 

stretching ),; 1H NMR spectrum, 𝛿, ppm :: 7.20 (s, 1H), 

7.41(d, J=8.96, 1H), 7.46(s, 2H), 8.12(d, J=8.96, 1H), 

(MS: m/z: 214 (M+H) + 

 

V. CONCLUSION 

 

In conclusion, the present method is very simple, 

mild, and efficient for the synthesis of 1,3,4-

thiadiazole. This method offers several advantages, 
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including the short reaction time, simplicity of the 

workup procedure, low cost, and mild reaction 

condition for the synthesis of one-pot synthesis of 

1,3,4-thiadiazole. These derivatives have been given a 

key to more modifications in pharmacophore 

replacements.  
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