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Abstract  

The molecules with 1,3,4-thiadiazole ring structures have potential biological relevance. These organic molecules 

have potentially reported for their medicinal importance. In this review, different biologically important molecules 

of 1,3,4-thiadiazole ring are briefly summarized and an attempt has been made with recent research findings on 

this nucleus. Anti-bacterial, anti-cancer, anti-inflammatory, anti-tubercular, anti-convulsant, anti-leishmanial, anti-

viral, anti-fungal, anti-depressant, anti-anxiolytic, anti-diabetic, anti-oxidant, anti-diuretic, anti-neoplastic and 

analgesic activities of the title compounds are briefly reviewed. Its covers advances made in the last two decades.  
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1. Introduction 

Thiadiazoles are azole family compound and the name originated from Hantzsch-Widman nomenclature. They 

are five-membered heterocyclic compounds having one sulfur and two nitrogen atoms with formula C2H2N2S. It 

contains aromatic ring by virtue of their two double bonds and the sulfur lone pair. Basically, there are four 

isomeric forms of thiadiazole viz. 1,2,3-thiadiazole, 1,2,4-thiadiazole, 1,2,5-thiadiazole and 1,3,4-thiadiazole and 

exists only depending on relative positions of their heteroatoms. These forms do not interconvert and hence they 

are structural isomers and not tautomers [1]. In five-membered ring structures one or more heteroatoms are 

present, such as thiadiazole, oxadiazole, azole, thiazole, pyrrole and triazine. Amongst these, thiadiazole is 

considered as one of the most significant and well-known heterocyclic nuclei, as it is reported with various 

pharmacological performance [2]. 1,3,4-thiadiazole is the highly useful isomeric form because of its diverse 

biological actions in body. In particular, compounds bearing the 1,3,4-thiadiazole nucleus is known to have 

exclusive action as anti-bacterial, anti-cancer, anti-inflammatory, anti-tubercular, molluscicidal, anti-convulsant, 

anti-leishmanial, anti-viral, anti-fungal, anti-depressant, anti-anxiolytic, anti-diabetic, anti-oxidant, amoebicidal, 

anti-diuretic, anti-neoplastic and analgesic activities [3]. Drug resistibility is the major problem occurring 

worldwide and to deal with this, the need of synthesizing new compounds has been become one of the most 

interesting research areas. It is supposed that 1,3,4-thiadiazole derivatives exhibit various biological activities due 

to the presence of -N=C-S- moiety in ring of unsaturated structures. Most of the authors assume that the biological 

activities of 1,3,4-thiadiazole derivatives are due to the strong aromaticity of the ring, which also provides great 

in vivo stability to this five-membered ring system and low toxicity for higher vertebrates, including human beings 

[4]. The biological importance of 1,3,4-thiadiazole derivatives has been reported following the discovery of 

heterocyclic sulfonamides as reasonable antimicrobial agents (sulfathiazole). In analogy to sulfathiazole, other 

sulfonamides showing similar activity such as sulfamethizole, Rufol or sulfaethidole and Globucid. Except 

sulfathiazole that is still used in the treatment of Haemophilus vaginalis vaginitis, sulfamethizole and sulfaethidole 

currently possess only historical importance [5]. Moreover, the capability of the hydrogen binding domain allows 

the use of 1,3,4-thiadiazole as one of the potential agents in many drugs  such as  

Desaglybuzole/Glybuzole/Gludiase (anti-diabetic), Litronesib (anti-cancer), Cefazedone/ Refosporin (anti-

biotic), Sulfamethizole (anti-bacterial), Atibeprone (anti-depressant), Cefazoline/Cefazolin (anti-biotic), 

Sulfaethidole (anti-biotic), Methazolamide/Neptazane (anti-glucoma), Acetazolamide/Diacarb/Diamox (anti-
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glucoma), Butazolamide (diuretic), Azetepa (anti-neoplastic), Megazol (anti-protozoa) and many more medicines 

are available in the market [6]. The review covers advances made in the last two decades and a brief account of 

various alterations done on the thiadiazoles nucleus.  

 

2. Biological Activities  

2.1. Anti-bacterial:  

H. Muğlu et al., have reported the synthesis of 1,3,4-thiadiazoles based on thiophene-2-carboxylic acid 1. 

The antibacterial activities of these compounds were performed against Gram (-ve) bacteria (Salmonella 

enteritidis, Salmonella typhimurium, Enterobacter aerogenes, Salmonella infantis, Salmonella kentucky 

and Escherichia coli), Gram (+ve) bacteria (Staphylococcus aureus, Bacillus subtilis and Enterococcus durans) 

and the fungus Candida albicans using the disk diffusion method [7]. Antibacterial activity of N-(5-benzylthio-

1,3,4-thiadiazol-2-yl) and N-(5-benzylsulfonyl-1,3,4-thiadiazol-2-yl)piperazinylquinolone derivatives have also 

been reported. Some of these derivatives exhibit high activity against Gram positive bacteria Staphylococcus 

aureus and S. epidermidis, compared to their parent N-piperazinyl quinolones norfloxacin and Ciprofloxacin as 

reference drugs [8]. 

 
Khalaj et al., evaluated thiadiazole derivatives with analogous structures of linezolid. The results obtained were 

compared with the activity of linezolid and ciprofloxacin, which were used as reference antibiotics [9]. S. Sahu et 

al., have also synthesized a series of 1,3,4-thiadiazole derivatives and these derivatives were possessing prominent 

antibacterial activity [10]. 

 
2.2 Anti-cancer: 

S. Janowska et al., synthesized the 1,3,4-thiadiazole derivatives. The cytotoxic activity of the compounds was 

studies using MCF-7 and MDA-MB-231 breast cancer cells and normal cell line (fibroblasts). The results showed 

that in both breast cancer cell lines, the strongest anti-proliferative activity was exerted by 2-(2-

trifluorometylophenylamino)-5-(3-methoxyphenyl)-1,3,4-thiadiazole 2. The IC50 values of this compound against 

MCF-7 and MDA-MB-231 breast cancer cells were 49.6 µM and 53.4 µM, respectively. However, all new 

compounds have less cytotoxic activity on normal cell line than on breast cancer cell lines [11]. P. J. Chaudhari 

et al., reported three crucial anticancer scaffolds indolin-2-one, 1,3,4-thiadiazole and aziridine synthesis based on 

the c-KIT kinase protein. The stem cell factor receptor c-KIT was selected as target because most U.S. FDA-

approved receptor tyrosine kinase inhibitors bearing the indolin-2-one scaffold profoundly inhibit c-KIT. Among 

all three series of indolin-2-ones, the majority of compounds demonstrated broad-spectrum activity toward various 
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cancer cell lines. These compounds were further evaluated for a five-dose anticancer study. Machine learning 

algorithms were used to examine the metabolites and phase I and II regioselectivities and the results suggested 

that these compounds could be potential leads for the treatment of cancer [12]. A series of novel 1,3,4-thiadiazoles 

was synthesized by M. H. Hekal et al., via the reaction of N-(5-(2-cyanoacetamido)-1,3,4-thiadiazol-2-

yl)benzamide with different carbon electrophiles and evaluated as potential anticancer agents. In silico studies 

showed that these derivatives have a low blood-brain barrier penetration capability and high intestinal absorption. 

However, derivatives N-(5-(2-Cyano-3-(4-methoxyphenyl)acrylamido)-1,3,4-thiadiazol-2-yl)benzamide 3 and N-(5-(2-

(Benzo[d]oxazol-2(3H)-ylidene)-2-cyanoacetamido)-1,3,4-thiadiazol-2-yl)benzamide 4 could serve as potential 

anticancer agents and merit further investigations [13]. R. M. El-Masry et al., have synthesized a novel 1,3,4-

thiadiazole derivatives and screened for cytotoxic activity. Substituted benzenesulfonamide scaffold exhibited 

remarkable potency against breast cancer (MCF-7), hepatoma (HepG2), colon cancer (HCT116), and lung cancer 

(A549) cells and lower potency on the normal cells (WI-38), as well as, it possesses higher anticancer activity 

than starting 5-(4-chlorophenyl)-1,3,4-thiadiazole-2-amine and the positive control Staurosporine [14]. 

 
2.3 Anti-inflammatory:  

Two series of N-[5-oxo-4-(arylsulfonyl)-4,5-dihydro-1,3,4-thiadiazol-2-yl]-amides 5 were synthesized by S. 

Schenone et al., and tested in vivo for their analgesic and anti-inflammatory activities. All the new compounds 

possess good antalgic action in the acetic acid writhing test and some terms of the series showed also fair anti-

inflammatory activity in the carrageenan rat paw edema test. Ulcerogenic and irritative action on the 

gastrointestinal mucus, in comparison with indomethacin is low [15]. A. A. Kadi et al., have reported the synthesis 

and in vitro activities against a panel of Gram-positive and Gram-negative bacteria and the yeast-like pathogenic 

fungus Candida albicans. Most of the synthesized compounds displayed marked activity against the Gram-positive 

bacteria, while few compounds were highly active against the Gram-negative bacteria. In addition, the in vivo 

anti-inflammatory activity of the synthesized compounds was determined using the carrageenan-induced paw 

oedema method in rats. The propionic acid derivative 6 shows good dose-dependent anti-inflammatory activity 

[16]. A new series of 1,3,4-thiadiazole with pyrazole-3-carboxamides and pyrrole-3-carboxamide moiety were 

prepared by S. Maddila et al., using intermediate compounds 1,3,4-thiadiazolacrylamides. Among all the 

compounds, seven compounds were found to exhibit significant anti-inflammatory activity with 77.27, 75.89, 

76.24, 68.55, 63.72, 57.41, 53.05% and 81.00, 80.55, 78.62, 71.45, 68.95, 61.89, 56.32% inhibition in paw edema 

at 3h and 5h respectively, compared to the standard drug indomethacin (74.82 and 80.32% at 3h and 5h) [17]. 

Compounds 4-(4-Nitrophenyl)-N-(5-phenyl-1,3,4-thiadiazol-2-yl)-1H-pyrazole-3-carboxamide 7, 4-(4-

Fluorophenyl)-N-(5-phenyl-1,3,4-thiadiazol-2-yl)-1H-pyrazole-3-carboxamide 8 and 4-(4-Nitrophenyl)-N-(5-

phenyl-1,3,4-thiadiazol-2-yl)-1H-pyrrole-3-carboxamide 9 exhibited potent activity than standard drug. 
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Anti-tubercular: H.M. Patel et al., have synthesized a series of imidazo[2,1-b][1,3,4]thiadiazoles and evaluated for their in vitro antitubercular 

activity against Mycobacterium tuberculosis H37Rv strain. Among these compounds, 2-(1-methyl-1H-imidazol-2-yl)-6-(4-nitrophenyl)imidazo[2,1-

b][1,3,4]thiadiazole 10 has shown the highest inhibitory activity with MIC of 3.14μg/ml as compared to other tested compounds. Further, some 

potent compounds were also assessed for their cytotoxic activity against a mammalian Vero cell line using MTT assay. The results reveal that these 

compounds exhibit anti-tubercular activity [18]. D. Chandra Sekhar et al., reported a series of 5-phenyl-substituted 1,3,4-thiadiazole-2-amines and 

screened for their antitumor and antitubercular activities. Some of them showed significant invitro antitumor activities against breast cancer and 

normal human cell lines. Among them, N-benzyl-5-(4-fluorophenyl)-, N-benzyl-5-(4-nitrophenyl)-, and 5-phenyl-N-(p-tolyl)-1,3,4-thiadiazole-2-

amines demonstrated higher inhibitory activities against the MDA-MB-231 cell line than the cisplatin. N-Benzyl-5-(4-methoxyphenyl)-, 5-phenyl-

N-[4-(trifluoromethyl)phenyl]methyl-, N-benzyl-5-(4-fluorophenyl)- and N-benzyl-5-(4-nitrophenyl)-1,3,4-thiadiazole-2-amines exhibited high 

inhibitory activities against the HEK293T cell line as compared to the cisplatin. The antitubercular activity against mycobacterium 

smegmatis MC155 of 5-phenyl-N-[4-(trifluoromethyl)-phenyl]methyl-1,3,4-thiadiazole-2-amine compound shows more potency (MIC 26.46 

ώg/mL) than Isoniazid (12 ώg/mL) [19]. A. Thomas et al., have described the synthesis of eight novel 1,3,4-thiadiazole derivatives and in 
vitro evaluation of their anti-tubercular activity against Mycobacterium tuberculosis H37 Rv strain. All the other derivatives tested 

exhibited negligible activity against the strain but only one derivative was found to be active. It can be concluded that 1, 3, 4-thiadiazole derivatives 

can be developed as agents in the fight against TB [20]. E. Tatar et al., synthesized prototypes that possess the advantage of the two pharmacophores 

of thiourea and 1,3,4-thiadiazole in a single molecular backbone as 5-(aryl)-N-phenyl-1,3,4-thiadiazole-2-amine 11. Out of them only three 

compound show activity against Mycobacterium tuberculosis strain H37Rv. Some compounds were the most active at minimum concentration 

values of 10.96 and 11.48 µM, respectively and also shown to inhibit M. tuberculosis strain H37Rv with an MIC value of 17.81 µM [21]. 

 
Anti-convulsant: Anticonvulsant activity of 6-alkyl/arylimidazo[2,1-b][1,3,4]thiadiazole-2-sulfonamides and 

their 2,5-alkyl derivatives has been studied by Barnish et al., in male mice by the electroshock test method at a 

dose of 2.5, 6.25 and 16 mg/kg. Some of the compounds exhibits oral anticonvulsant ED50 values greater than 4-

[(4-methoxypiperidino)sulfonyl]-2-chloro-benzenesulfonamide, acetazolamide and methazolamide standard 

drugs. The most active compound 6-tert-butylimidazo[2,1-b][1,3,4] thiadiazole-2-sulfonamide exhibited a oral 

ED50 value of 2.6 mg/kg. 

 

 
Similarily, Khazi et al., reported anticonvulsant activity of 6-arylimidazo[2,1-b][1,3,4]thiadiazole-2-sulfonamides 

using phenobarbitone sodium and phenytoin sodium as standard drugs. 6-Aryl derivatives were found to exhibit 

protection against pentylenetetrazole-induced convulsions and maximum electroshock-induced seizures in albino 

mice at the dose of 300 mg/kg b.w and the degree of protection ranged 67-83% and 33-83%, respectively. 

However, bromination at the C-5 position reduced activity. 
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Rajak et al., synthesized some 2,5-disubstituted 1,3,4-thiadiazoles and evaluated their anticonvulsant activity. The 

results showed that compound with 4-nitrophenyl-substituted semicarbazone were the most active compound 

comparable with carbamazepine [22]. P. Harish et al., have synthesized a series of new indazole substituted 1,3,4-

thiadiazole derivatives and their anticonvulsant activities were tested. Among the synthesized molecules some 

compounds show outstanding activity [23]. 

 
 

Anti-leishmanial: S.E. Sadat-Ebrahimi et al., have reported a series of compounds based on 5-(5-

nitrothiophene2-yl)-1,3,4-thiadiazole possessing aryl thiopendant at C-2 position of thiadiazole ring is developed 

and evaluated as antileishmanial agents using MTT colorimetric assay. Through the methylimidazole containing 

derivative was recognized as the most active compound against L. major promastigotes exhibiting IC50 values of 

11.2μg/mL and 7.1μg/mL after 24 and 48 h, respectively. This compound is > 4-fold more effective than 

Glucantime as a standard drug (IC50 = 50 μg/mL after 24 h and 25 μg/mL after 48 h) [24]. A large number of 

synthetic 1,3,4-thiadiazoles derivatives have been well documented and tested in the recent years as 

antileishmanial [25]. Some of the new 5-(5-nitroaryl)-2-substituted-thio-1,3,4-thiadiazole derivatives were 

evaluated for their inhibitory activity against Leishmania major and all the tested compounds exhibited a high 

activity against L. major promastigotes with IC50 values ranging from 1.11 to 3.16 lM. SAR study explained that 

different nitroaryl derivatives including furan, thiophene and N-methylimidazole at C-5 and bulky residue 

attached to the 2-position of thiadiazole ring were responsible for the anti-Leishmania activity. Furthermore, these 

compounds were close in activity and the differences observed were not very significant. Compound 2-(5-(5-

nitrofuran-2-yl)-1,3,4-thiadiazol-2-ylthio)-1-phenylpropan-1-one showed IC50 of 1.11 lM against L. major 

promastigotes [26].  

 

 
 

The 1-(5-(5-nitrofuran-2yl)-1,3,4-thiadiazole-2-yl)piperazines having n-propyl, n-butyl and benzyl side chain on 

benzamidine showed IC50 values of 0.08, 0.2 and 0.4 l M, respectively, against the promastigote form of L. major. 

SAR study revealed that substitution with benzamidine was favorable for activity and replacement by a five-
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membered ring, namely the imidazoline and six-membered ring, namely tetrahydropyrimidine were devoid of 

activity [27]. 

 
Anti-viral: Hamad et al., synthesized 2-(naphthalen-2-yloxy)-N-((5-(phenylamino)-1,3,4-thiadiazol-2-

yl)methyl) acetamide 12 and tested it’s in vitro anti-HIV-1 (strain IIIB) and anti-HIV-2 (strain ROD) activity by 

the inhibition of the virus induced cytopathic effect in the human T-lymphocyte (MT-4) cells, based on MTT 

assay. All the compounds were found to be inactive except for 12 which showed EC50 values of 0.96 lg/mL [28]. 

It should be noted that 5-(4-chlorophenyl)-1,3,4-thiadiazole sulfonamides were evaluated for antitobacco mosaic 

virus activity. It was found that some of the compounds with sulfonamide moiety were effective inhibitors of 

tobacco mosaic virus with less cytotoxicity. Compounds 13 and 14 showed inhibitory activity of about 42% [29]. 

 
Lu. Yu et al., have synthesized 1,4-pentadien-3-one derivatives that have 1,3,4-thiadiazole moiety. The 

compounds were tested against tobacco mosaic virus as well as cucumber mosaic virus in vivo. The compounds 

show good protection activity against the tobacco mosaic virus (TMV). The EC50 values were 105.01, 254.77, 

135.38, 297.40, 248.18 and 129.87 μg/mL respectively [30]. Chen et. al., have synthesized 5-(4-chlorophenyl)-

N-substituted-1,3,4-thiadiazole-2-sulfonamide derivatives from p-chlorobenzoic acid. The tested compounds 

showed promising antiviral activity against TMV [31]. 

 

Anti-fungal: A series of 5-substituted 2-(2,4-dihydroxyphenyl)-1,3,4-thiadiazole derivatives have synthesized by 

Matysiak and Malinski and evaluated for antifungal activity against C. albicans and Candida nonalbicans species. 

Many derivatives exhibited higher activity against C. nonalbicans species compared to standard drugs, 

itraconazole (MIC =85.6 μg/mL) and fluconazole (MIC =120.8 μg/mL), 2,4-dichlorophenylamino derivative 18 

(MIC =37.8 μg/mL) and morpholinoethylamino derivative 20 (MIC =34.4 μg/mL) being the most active 

compounds. The amino derivatives substituted with the methyl, phenyl, halogenophenyl, ethoxyphenyl and 

morpholinoalkyl groups showed higher antifungal activity against C. albicans strains. For some of them, such as 

phenylamino derivative 16 (MIC =36.3 μg/mL) and 2,4-dichlorophenylamino derivative 18 (MIC =32.6 μg/mL), 

an activity higher than that of itraconazole (MIC =47.5 μg/mL) was observed [32]. 

 
Recently, the antibacterial and antifungal activities of 1,3,4-thiadiazoles having imidazo [2,1-b]thiazole moiety 

against S. aureus ATCC 29213, P. aeruginosa ATCC 27853, E. coli ATCC 25922 and T. tonsurans NCPF245 

with MIC of 64, 32, and 8 lg/mL, respectively [33]. Applying QSAR study, it has been observed that positions-2 

or position-3 of benzene attached with thiadiazole ring whereas electron-donating and bulky group would be 
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favorable for higher antifungal activity. On the basis of CoMFA findings, Liu et al., designed a compound which 

was found to display a good antifungal activity [34]. 

 

Antidepressant & Anti-anxiolytic: F. Clerici et al., have synthesized a series of 2-amino-5-sulfanyl-1,3,4-

thiadiazole derivatives and evaluated for their central nervous system activity. Among them, the given compound 

21 showed an outstanding psychopharmacological structure in animal activity with antidepressant and anxiolytic 

action [35]. 5-[(N-benzotriazolomethyl)-1,3,4-thiadiazolyl]-4-thiazolidinone derivatives 22 have also been 

synthesized and evaluated for their anxiolytic activity. The antianxiety activities of the synthesized derivatives 

were evaluated using Equine Protozoal Myeloencephalitis (EPM) test and Bright and dark box test experimental 

models of anxiety [36]. A series of 3-[5-substituted phenyl-1,3,4-thiadiazole-2-yl]-2-styryl quinazoline-4(3H)-

ones were synthesized and evaluated for their anticonvulsant, sedative-hypnotic and CNS depressant activities. 

After i.p. injection to mice at doses of 30, 100, and 300 mg/kg body weight. 2-styrylquinazolin-4(3H)-one 

derivatives were examined in the maximal electroshock induced seizures (MES) and subcutaneous 

pentylenetetrazole (scPTZ) induced seizure models in mice. From the experimental observation it can be 

concluded that synthesized compound 23 exhibited relatively better sedative-hypnotic and CNS depressant 

activities [37]. 

 

 
Anti-diabetic: Khan et al., have reported twenty-five new derivatives of triazinoindole containing thiadiazole 

ring. The compounds were evaluated for in vivo anti-diabetic assay. It was observed that all the synthesized 

compounds were found to be potent, but compounds 24 and 25 showed high anti-diabetic activity by inhibiting 

α-glucosidase enzyme in comparison with the standard drugs. Further, they conducted a molecular docking study 

of all the compounds against α-glucosidase protein, finding that the synthesized compounds can be potent anti-

diabetic agents in future use [38]. Y. Deswal et al., have also synthesized some new Schiff base derivatives of 

thiadiazole and their metal complexes. Furthermore, they performed a comparative in vitro anti-diabetic activities 

and molecular docking study of all synthesized compounds and observed that the Schiff base metal complex 

derivatives 26 and 27 showed high inhibition against α-amylase and α-glucosidase enzymes in comparison to 

Schiff base derivative [39]. Similarily, P.V. Radha et al., synthesized four Schiff base metal complex thiadiazole 

derivatives and evaluated them for in vitro anti-diabetic activities and found that compound 27 inhibited α-

amylase enzyme more than standard and could be a potent anti-diabetic agent [40]. 
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Anti-oxidant:  

C. Kus et al., have reported some new 1,3,4-thiadiazole derivatives i.e., N-phthalyl-(3-nitro anilino)-4'' 

arylsubstituted-1,3,4-thiadiazoles. The synthesized compounds were evaluated for their in-vitro antioxidant 

activity by determining the reducing power and hydrogen peroxide scavenging potential. The results show that 

one derivative N-Phthalyl-(3'-nitroanilino)-5-(4''-chloro phenyl)-1, 3, 4-thiadiazole 28 had the best reducing 

ability while N-Phthalyl-(3'- nitroanilino)-5- (4''-bromo phenyl-1, 3, 4-thiadiazole 29 was the strongest oxidant 

[41]. D. Cressier et al., have reported the synthesis and characterization of new compounds derived from 

benzothiazoles and thiadiazoles. They observed that structural modifications on these skeletons affected the 

antioxidant activity. Thiol and aminothiol compounds derived from thiadiazoles and benzothiazoles showed an 

interesting antioxidant property. The radioprotective activity has also been evaluated in mice. Some of these 

compounds could be good radioprotectors [42]. A.S. Mundey et al., synthesized 5-(4-amino) substituted benzene 

sulphonamido-1,3,4-thiadiazol-2-sulphonamides 30 and screened their free radical scavenging activity by using 

2,2-Diphenyl-1-Picrylhydrazyl (DPPH) method. They found that the unsubstituted derivative has shown moderate 

activity [43)]. 

 
       A series of 1,3,4-thiadiazole derivatives including 2- and 3-methoxy cinnamic acids were synthesized, and 

their antioxidant activities of the compounds were practiced via different test methods such as 2,2-diphenyl-1-

picryl-hydrazyl (DPPH), N,N-dimethyl-p-phenylenediamine (DMPD+), and 2,2′-azino-bis(3-

ethylbenzthiazoline-6-sulfonic acid) (ABTS+) scavenging activity assays. When compared with standards (BHA-

Butylated hydroxyanisole, RUT-Rutin, and TRO-Trolox), it was observed that especially methoxy groups at the 

o- and m-positions, respectively, show effective activities [44]. A series of semicarbazone, thiosemicarbazones, 

1,3,4-oxadiazoles/thiadiazoles bearing pyrazole scaffold were designed and synthesized. The in vitro antioxidant 

activities of the 1,3,4-oxadiazoles/thiadiazoles were evaluated by DPPH, hydroxyl and nitric oxide radical 

scavenging assay. Among the tested compounds, compound with chloro substitution showed good antioxidant 

potential [45]. 

 

 

 

Anti-diuretic: 1,3,4-thiadiazoles derivatives 31 were synthesized by S. K Jaim et al., and studied their diuretic 

action. They found that the compound having R = H with X = di-n-propyl/di-isopropyl amino substituent and 

compound with R = CH3 with X = pyrrolidinone substituent showed good activity. The compound having R = -

CH3O, -CH3 and X = 2-pyrrolidinone substituent showed moderate activity. Resulting, di-iso propyl amino 

derivatives were more active than di-n-propyl amino derivatives [46]. 

 
Varandas et al., have reported the synthesis of 1,3,4-thiadiazole derivatives and evaluation of anti-inflammatory 

activity and exploring the molecular hybridization approach among diuretic drug acetazolamide and 1,3-

http://www.ijsrem.com/
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benzodioxole COX-2 inhibitor new lead compounds to classify the para-fluoro-substituted derivative 32 showed 

more active [47]. A. Ergena et al., have reported synthesis of seven 2- and 5-thioate derivatives of 1,3,4-

thiadiazoles and evaluated for in-vivo diuretic activity on mice. It was observed that compounds 33 and 34, which 

were substituted with methyl group at 5th position, displayed high diuretic activity as compared to compounds 

substituted with amino group at 5th position [48]. V.I. Drapak et al., have also synthesized sixteen 5-amino-1,3,4-

thiadiazole-2-thiol derivatives and screened for their in-vivo diuretic activity in rats. It was observed that 

compounds having amine groups 35, 36 and 37 are highly potent drug as diuretic [49]. 

 
The effect of uricosuric drug candidate, 3-(2-diethylaminomethyl-6-phenylimidazo[2,1-b][1,3,4]thiadiazole-5-

yl)-1-piperidin-1-yl-propenone 38 (BAY r4420) on kidney rat function demonstrated the increase in glomerular 

filtration rate as the major cause of diuretic action, while the uricosuric action was due to impairment of urate 

reabsorption in the later part of proximal tubule. These studies inspired for the development of new series of 

diuretic drug candidates [50]. Andreani et al., have reported higher diuretic activity in rats for (E)-2-methyl-6-

phenyl-imidazo[2,1-b][1,3,4]thiadiazole-5-carbaldehyde dimethylamino-hydrazone 39 than standard drugs, 

hydrochlorothiazide and furosemide at the dose of 2.5, 10 and 40 mg/kg [51]. 

 
Anti-neoplastic: Acetazolamide is currently a good antiglaucoma agent. Its methylated derivative, 

“methazolamide” (Neptazane), is a more potent carbonic anhydrase inhibitor and displays diuretic, antiglaucoma 

and potential antineoplastic activity [52]. Some of the newly synthesized 1,2,4-triazolo-[3,4-b]-1,3,4-thiadiazole 

derivatives showed substantial cytostatic and cytotoxic antineoplastic activity in vitro and they produced 

relatively low acute toxicities in vivo. Apoptotic protease-activating factor 1 (APAF1), tyrosine-protein kinase 

HCK, cell division protein kinase 2 (CDK2) and matrix metalloproteinase 3 (MMP3) may be involved in the 

biological activities of active analogues on ovarian and epithelial ovarian carcinoma and adenocarcinoma cell 

lines. Moreover, the lymphocyte-specific protein tyrosine kinase Lck may explain the activity on Acute T-

lymphoblastic leukemia cell lines [53]. 

 

Analgesic: Jadhav et al., evaluated anti-inflammatory and analgesic activities of 6-aryl-2-(6-methyl-benzofuran-

3-ylmethyl)imidazo[2,1-b][1,3,4]thiadiazoles 40 and their 5-carbaldehyde/ (morpholin-4-yl)methyl derivatives. 

The 5-carbaldehyde substitution showed enhanced anti-inflammatory and analgesic activity [54]. Mazzone et al., 

studied analgesic, antipyretic and antiphlogistic activities of 2,6-diaryl-imidazo[2,1-b][1,3,4]thiadiazoles 41 and 

reported to exhibit peripheral analgesic activity. Some of these compounds showed significant activity compared 

to indomethacin as standard drug (p < 0.05) [55].  

http://www.ijsrem.com/
https://www.sciencedirect.com/topics/chemistry/antineoplastic


        International Journal of Scientific Research in Engineering and Management (IJSREM) 

          Volume: 09 Issue: 06 | June - 2025                           SJIF Rating: 8.586                                  ISSN: 2582-3930      

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM50549                                                                       |        Page 10 

 
Bhati and Kumar reported that compound with 2-chlorophenyl group at C-4 of azetidin-2-one ring as substituent 

42 exhibited the most potent anti-inflammatory (41.23%) and analgesic activity (38%) at a dose of 50 mg/kg than 

that of their corresponding thiazolidinone compounds [56]. Kumar et al., [57] synthesized several 1,3,4- 

thiadiazole derivatives of biphenyl-4-yloxy acetic acid 43. All the compounds were screened for their anti-

inflammatory and analgesic activity of varying degree from 27.27% to 63.63% (at the dose of 10 mg/kg po). 1,3,4-

thiadiazole analogs of naproxen carrying a 4-bromophenyl amino group 44 at second position of the thiadiazole 

ring showed 78.02% inhibition in rat paw edema [58]. The presence of the tolyl substituent on the sulfonamide 

moiety on 4th position of 1,3,4-thiadiazole ring was found to be suitable for increasing the analgesic and anti-

inflammatory activity. Substituent on the amide chain affected the activity which became more evident for 

example halogenated substituents on the para-position of the aromatic ring of the amide moiety improved the 

activity profile. Compound 45 with a p-fluoro phenyl substituent was the most active compound (51.4 of inhibition 

at 50 mg/kg) among the benzoyl sulfonamido derivatives [59]. Salgin-Goksen et al., [60] synthesized 1,3,4-

thiadiazoles containing 5-methyl-2-benzoxazolinone derivatives and evaluated their anti-inflammatory activity. 

All the compounds exhibited anti-inflammatory activity (at the dose 50 mg/kg p.o.) of varying degree from 53.2% 

to 85.3% in inhibition of edema. Compound 46 with methyl group showed analgesic activity similar to that of 

morphine and aspirin. Conversion of the amino group to the carbamate or phenylthioureido functionalities at 5th 

position of the 2-(5-amino-1,3,4-thiadiazol-2-ylthio)-N-(2,5-dihydro-2,3-dimethyl-5-oxo-1-phenyl-1H-pyrazol-

4-yl) acetamide 47 decreased anti-inflammatory as well as analgesic activity [61 

 
 

3. Conclusion 

This review presents an overview of the 1,3,4-thiadiazoles and their derivatives. Its highlights the biological 

activities of the 1,3,4-thiadiazoles and the availability of varied drugs in the market containing the 1,3,4-

thiadiazoles derivatives. Anti-bacterial, anti-cancer, anti-inflammatory, anti-tubercular, anti-convulsant, anti-

leishmanial, anti-viral, anti-fungal, anti-depressant, anti-anxiolytic, anti-diabetic, anti-oxidant, anti-diuretic, anti-

neoplastic and analgesic activities are also briefly reviewed. 
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