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Summary 

 

 

In the present study, a new series of 2, 5-disubstituted-1, 3, 4-thiadiazole derivatives 

were synthesized from thiosemicarbazides by condensing with different aromatic acids. 

The chemical structures of compounds were established on the basis of elemental and 

spectral data analysis. These compounds were screened for their antimicrobial activity 

at the level of 40µg/ml against seven organisms. Only the compounds 2-(3',4',5'-

trihydroxyphenyl)-5-(4'-methoxyphenylamino)-1,3,4-thidiazole (PA2) and 2-(3'-

pyridinyl)-5-(4'-methoxy phenyl amino)-1,3,4-thidiazole (PA3) showed good 

antibacterial activity against S.sonnei and P.aeruginosa, remaining compounds showed 

resistance to these organisms.  Compounds 2-(3',4',5'-trihydroxyphenyl)-5-(4'-methoxy 

phenylamino)-1,3,4-thidiazole (PA2), 2-(3'-pyridyl)-5-(4'-methoxyphenylamino)-1, 3, 

4-thidiazole (PA3) and 2-(3'-pyridinyl)-5-(4'-bromophenylamino)-1,3,4-thidiazole 

(BA3) showed better spectrum of antimicrobial activity.  
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Introduction 

 

 

Following the discovery of 1, 3, 4-thiadiazole nucleus, numerous of structural 

modifications have been made to increase their biological activities. 1, 3, 4-thiadiazole 

derivatives display quite a broad spectrum of biological activities such as antimicrobial 

(1-3), anticonvulsant (4), antimycotic (5), anti-inflammatory (6), antiviral (7), 

antitubercular (8), analgesic (9). Several methods have been described for the synthesis of 

1, 3, 4-thiadiazoles (10-11). Among these, the cyclization of thiosemicarbazide 

derivatives with different acids has reported to be a good strategy resulting in good 

yields. There are antimicrobial agents having different structures are frequently used in 

treatment of microbial infections. However, there is an increasing resistance to these 

drugs. Moreover, some of azole derivatives used as common antibiotics such as 

Amphotericin B posses a toxic effect on humans as well as their antimicrobial effects. To 

overcome the development of drug resistance, it is crucial to synthesize a new class of 

antimicrobials possessing different chemical properties from those of used commonly. In 

view of these facts, the aim of this present study is to synthesize and pursue the 

antimicrobial activity of the synthesized compounds containing 1, 3, 4-thiadiazole 

derivatives. The cyclization of 4-substituted phenyl thiosemicarbazides with different 

acid in presence of base gave the novel 1, 3, 4-thiadiazoles. 

 

Materials and methods 

 

Synthesis of 2, 5-disubstituted-1, 3, 4-thiadiazole derivatives 

 

 

The starting material 4'-substitued thiosemicarbazides were synthesized from 4'-

substitued aniline by a known procedure (12). A mixture of 4-substituted aniline (0.4mol) 

and 30ml methanol was placed in round bottom flask. It was basified with 80ml of 

ammonia. Carbondisulfide (32ml) was added drop wise under stirring and allowed to 

stand for 1h at room temperature. Sodiummonochloroacetate (0.4mol) was added in one 

portion under stirring followed by addition of hydrazine hydrate (50%, 8ml) at 25º. After 

stirring for 1h at room temperature, it was concentrated to the half volume and then added 

to 50ml cold water. Crude thiosemicarbazide was collected by filtration and 

Recrystallized from ethanol. The mixture of the synthesized thiosemicarbazide (0.01mol) 

and aromatic carboxylic acid (0.0125mol) was heated in dry state at 180-200ºC for 2h. 

The reaction mixture was cooled and added with 20ml of sodium bicarbonate solution. 

Crude final product was obtained by filtration and recrystallized from ethanol. The 

scheme was given in figure 1.  
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              Synthesis of 2,5-disubstituted-1,3,4-thiadiazole derivatives. 

 

Test organism and drugs used 

 

 

Pure cultures of test organisms Escherichia coli, Bacillus pumilis, Staphylococcus aureus 

Shigella sonnei, Proteus vulgaris, Pseudomonas aeroginosa, and Aspergillus niger were 

procured from the central drugs laboratory (Kolkata, India). All the organisms were 

maintained on agar slant stocks and were subsequently sub cultured into newly prepared 

nutrient agar slants. Gentamycin and Griseofulvin were used as a standard in antibacterial 

and antifungal studies respectively. 

 

Antimicrobial activity 

 

 

All the synthesized compounds were screened for antimicrobial activity by cup-plate 

method (13). The antibacterial activity of the compounds was tested against 

Staphylococcus aureus , Bacillus pumilis, Pseudomonas vulgaris, Shigella sonnei , 

Proteus vulgaris  and Escherichia  coli  using nutrient agar media. The antifungal activity 

of the compounds was tested against Aspergillus niger using sabouraud dextrose agar 

media. The sterilized medium was poured in to petri dishes and allowed to solidify. On 

the surface of the media microbial suspension was spread with the help of sterilized 

triangular loop. A stainless steel cylinder of 8mm diameter (pre-sterilized) was used to 

bore the cavities. All the synthesized compounds were placed serially in the cavities with 

the help of micropipette and allowed to diffuse for 1h.  Dimethylformamide (DMF) was 

used as a solvent for all compounds and as control. Then the plates were incubated for 24 

h and 48 h at 37 ± 1
0
 to observe for antibacterial and antifungal activity respectively. The 

diameter of zone of inhibition against bacteria and fungi were observed. The results were 

presented in Table-2. 
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Results and conclusion 

 

A new series of 2, 5-disubstituted-1, 3, 4-thiadiazole derivatives were synthesized from 

thiosemicarbazides by condensing with different aromatic acids. The physico chemical 

properties were given in table 1. 

 

Table 1: Physical data of 2, 5-disubstituted-1, 3, 4-thiadiazole derivatives. 

 

Cpd 

code 

X R R1 R2 R3 Molecular 

formula 

% 

yield 

Mp 

( ºC) 

λ max Rf 

value 

PA1 - OCH3 - - - C8H11N3OS 57.7 138 244.5 0.45 

PA2 C OCH3 OH OH OH C15H14N3O4S 41.8 227 324.6 0.41 

PA3 N OCH3 H H H C14H12N4OS 40.7 202 266 0.28 

PA4 C OCH3 H H NO2 C15H12N4O3S 45.8 221 269.7 0.51 

BA1 - Br - - - C7H8BrNS 62.8 180 237.8 0.37 

BA2 C Br H H NH2 C14H11BrN4S 45.6 218 315.4 0.33 

BA3 C Br H H H C14H10BrN3OS

 
49.5 209 328.2 0.52 

 

 

The compounds were tested in vitro for their antimicrobial activity against seven 

microorganisms belonging to bacteria and fungi classes. The antimicrobial activity was 

done at 40µg/ml concentration by cup and plate method. The data were given in table-2. 

 

Table 2: Antimicrobial activity of 2, 5-disubstituted-1,3,4-thiadiazole derivatives. 

 

Zone of inhibition in mm Drug 

Treatment 

40µg/ml 
E.coli B.pumilis S.aureus S.sonnei P.vulgaris P.aeruginosa A.niger 

PA1 - 7 11 - 10 - 18 

PA2 - - 11 15 13 - 16 

PA3 9 - 12 - 12 12 - 

PA4 9 - 13 - - - - 

BA1 8 - - - - - - 

BA2 10 - - - - - - 

BA3 8 9 9 - 9 - 16 

Gentamicin 20 16 22 22 22 20 - 

Griseofulvin - - - - - - 22 

control - - - - - - - 

‘-’ indicates resistance.  

 

The intermediate 4'-methoxy Phenyl thiosemicarbazide (PA1) showed good antifungal 

activity. Compounds 2-(3', 4', 5'-trihydroxyphenyl)-5-(4'-methoxy phenyl amino)-1, 3, 

4-thidiazole (PA2) and 2-(3'-pyridinyl)-5-(4'-methoxy phenyl amino)-1, 3, 4-thidiazole 

(PA3) showed antibacterial activity against S.sonnei and P.aeruginosa respectively. 

Remaining all other compounds showed resistance to these two organisms.  
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On the whole, compounds 2-(3', 4', 5'trihydroxyphenyl)-5-(4'-methoxyphenylamino)-1, 3, 

4-thidiazole (PA2), 2-(3'-pyridyl)-5-(4'-methoxyphenylamino)-1, 3, 4-thidiazole (PA3) 

and 2-(4'-hydroxyphenyl)-5-(4'-bromophenylamino)-1, 3, 4-thidiazole (BA3) showed 

good antimicrobial activity.  

 

Finally on the basis of the observations, it can be concluded that the presence of 4'-

methoxyphenylamino substituted compounds were showing good spectrum of activity 

than 4'-bromosubstituted compounds. 3', 4', 5'trihydroxyphenyl, unsubstituted phenyl ring 

and pyridyl substitutions at 2nd position in 1, 3, 4-thiadiazoles enhances antimicrobial 

activity. 
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