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Abstract 
A novel series of substituted 1,2,4 Triazolo-1,3,4 Thiadiazoles were synthesized by the cyclo dehydration of substituted 1,3,4 

thiadiazole-2 thioles with suitable semicarbazide and potassium salt of substituted 1- Hydrazine carbodithionic acid in presence of 

Conc. H2SO4 .The newly synthesized compound were characterized by IR and 1HNMR spectra and were screened for their promising 

antifungal activity against A. Solani and A. Tenius. Some of newly synthesized compounds show their promising antifungal activity 

 

 

Introduction  

Chronic diseases of advanced age have become a greater problem. The ever increasing stress and strain of modern life have raised a 

number of Psychosomatic and mental dis-orders to expected levels. Therefore every kind of drug needs improvement and 

replacement by more specific agents with minimum side effects. Several five-membered aromatic systems having three heteroatoms 

at symmetrical positions such as thiadiazoles have been studied extensively owing to their interesting pharmacological activities.  

There is a broad variety of heterocyclic compounds which are having medicinal importance, and recently, much attention has been 

focused on thiadiazole derivatives in view of their broad spectrum activities. Thiadiazole is one such heterocyclic nucleus. There are 

several isomers of thiadiazole, that is 1,2,3-thiadiazole, 1,2,4-thiadiazole, 1,2,5-thiadiazole, and 1,3,4-thiadiazole [1], 1,3,4-

Thiadiazole is the main iso- mer of thiadiazole series having versatile pharmacological activities. 

Thiadiazole is a heterocyclic organic compound that has a five-member ring having one sulphur and two nitrogen atoms [2]. 1,3,4-

Thiadiazoles represent one of the most biologi- cally active classes of compounds, possessing a wide spec- trum of activities. 

Thiadiazoles have become very important. 

A recent literature survey revealed that the 1,3,4-thiadiazole moiety has been widely used by the medicinal chemist in the past to 

explore its biological activities. The development of 1,3,4-thiadiazole chemistry is linked to the discovery of phenylhydrazines and 

hydrazine in the late nineteenth century. The first 1,3,4-thiadiazole was described by Fischer in 1882, but the true nature of the ring 

system was demonstrated first in 1890 by Freund and Kuh. 

Thiadiazole is a five-member heterocyclic compound having one sulphur and two nitrogen atoms. There are several isomers of 

thiadiazole, that is, 1,2,3-thiadiazole [3], 1,2,5- thiadiazole [4], 1,2,4-thiadiazole [5], and 1,3,4-thiadiazole [1]. 

1,3,4-Thiadiazoles 

1,3,4-Thiadiazole was first described in 1882 by Fischer and further developed by Bush and his coworkers, but true nature of the ring 

system was demonstrated first in 1956 by Goerdler et al. [6]. The advent of sulphur drugs and the later discovery of mesoionic 

compound greatly accelerated.the rate of progress in the field of thiadiazole. Thiadiazole carrying mercapto, hydroxyl, and amino 
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substituents can exist in many tautomeric forms. The 1, 3, 4-thiadiazoles are conveniently divided into three subclasses: 

1. Aromatic systems which include the neutral thiadia- zoles and constitute a major part of this paper; 

2. Mesoionic  systems  which  are  defined  as five-membered heterocycles    which are not covalent or polar and possess a 

sextet of electrons in association with the five atoms comprising the ring; 

3. Nonaromatic systems such as the 1,3,4-thiadiazoles and the tetrahydro 1,3,4-thiadiazoles. 

A number of 1, 2, 4 triazole derivatives have been found of exhibit herbicidal[7,8] bactericidal [7-9], fungicidal [10-12], protozoacidal 

[8] and nemotocidal [14] properties.1,3,4. Thiadiazole Nucleus is associated with a broad spectrum of Pesticidal activity [15-20].  

Taking into consideration these observation, 1,2,4 Triazole and 1,3,4 Thiadiazole nuclei have been fused with the hope of better 

fingicidal protency. 

 

Experimental  
Material: 

All the substituted phenylamine, α-haloacyl benzene and reference compound were purchased from Aldrich Chemical. Ethanol, 

Glacial acetic acid and all other reagents were purchased from S.D. Fine Chem. Analytical TLC was performed on precoated plastic 

sheet of silica gel G/UV-254 of 0.2 mm thickness ( Macherey-Nagel, Germany) 

General: 

The melting point of the newly synthesised compounds were determined by using melting point apparatus (MP-DSTID 2000V 

scientific) and were uncorrected. The IR spectra of the synthesised compounds were recorded on IR spectrophotometer (perkin Elmer 

1605 series) using KBr pellets. 1HNMR spectra were recorded at 300 MHz on Bruker Ft. NMR spectrometer using CDCl3 and the 

chemical shift (δ) reported are in ppm, using TMS as internal reference. 

Scheme of work 

 
Synthesis of various substituted 1,2,4, Triazolo-1,3,4 Thiadiazoles 

 

It was prepared by following the method proposed by Baxter et al. 1 Aryl/aroyloxy methyl Hydrazides (0.1.mol) was shaken for 60 

minutes in Aq EtOH. Solid Potassium Salt of 2-aroyl/ aroyl oximethyl -1 Hydrazine carbodithioicacid was obtained. This solid was 

filtered, dried and Hydrated with Conc H2SO4 to give Thiadiazole-2 thiolsIII were prepared during the tenure of the work.The 

synthesis of compounds selected for study have been outlined as follows.The I.R.   spectra and elemental analysis of compounds were 

also studied. 
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Compound 

No 

R % Yield M.POC M.F 

R1=H 

% C 

(calculated) 

%H 

(calculated) 

1 C6H5 78 166 C9H7N5S 49.77 3.23 

2 OCl C6H4 80 94 C9H6ClN5S 42.94 3.39 

3 2,4Cl2C6H3OCH2 82 137 C10H7Cl2N5OS 37.97 2.22 

4 2,4Me2C6H3OCH2 67 125 C12H13N5OS 52.36 4.73 

5 OMeC6H4 72 100 C10H9N5S 51.95 3.90 

I.R. Spectra of Trizolothiadiazoles shows characterstic bands for –NH,C = N and -C = C- groups at 3300-3425cm-1, 1650-1700cm-1 

and 1450-1620cm-1 respectively. 

Results and Discussion 
All the triazolo-thiadiazoles were  found to be more active against both the fungal species viz. Alternaria solani causing  early blight 

of potato and alternaria. Tenius causing black point disease of wheat grains as compared to thosemicarbazides. The compounds 2 and 

5 (Table 2) exhibited fungal toxicity comparable to that of captain. 

Fungicidal Screening 

Compound 

R=R1=H 

Organism                                      Organism 

A-Solani                                       A-Tenius 

 

Concentration used Concentration used 

1000 ppm 100 ppm 10ppm 1000 ppm 100ppm 10ppm 

1 66.2 50.0 19.5 69.2 51.5 20.0 

2 87.5 59.5 31.4 86.8 61.5 32.4 

3 87.9 58.7 31.2 89.2 61.6 33.8 

4 64.7 45.0 19.6 65.7 47.0 20.0 

5 65.5 44.5 19.6 68.0 43.2 20.4 

captain 97.0 84.5 70.00 100 87.6 72.5 

 

The test organisms were Alternaria  Solari causing early blight of potato and Alternaria Tenius which causes Black Point diseasein 

wheat grains. The antifungal activity was evaluated by agar plate Technique 17 at different concentrations viz.1000ppm,100ppm and 

10ppm.In each case the number of replication was three. A commercial fungicide captan (N-Tri chloromethy1 mercapto 4-

cyclohexene 1,2 di carboximide ) was tested under similar conditions for comparison of results. The percentage inhibitions by various 

compounds are recorded in Table 2.It is evident from antifungal screening data ggiven in the Table 2 the most of the compounds have 

significant fingiyoxicity at 1000ppm  concentration against both the test fungi viz. A Solani and A. Tenius although compound 7 and 8 

shows fungicidal action of the order of captan at 1000ppm concentration and inhibited > 50% growth of both the test organisms even 

at 10ppm concentration. Thio semicarbazide (IV)  in general and less toxic than Triazole (V) derivatives. Compact size and Planarity 

of the molecule is probably responsible for lower toxicity. 

 



[Kumar et al., 1(1): June, 2014]                                                                                                                 ISSN: 2349- 5197 
 

INTERNATIONAL JOURNAL OF RESEARCH SCIENCE & MANAGEMENT 

 

http: //  www.ijrsm.com         (C) International Journal of Research Science & Management 

[49-51] 

Acknowledgement 
The authors are thankful to Prinipal Maharaj Singh College, Saharanpur for providing necessary experimental facilities and also 

thanks to Director, CDRI Lucknow for helping in spectral and biological studies of newly synthesized compound.  

 

References 
1. A. Demirbas, D. Sahin, N. Demirbas, and S. A. Karaoglu, “Syn-thesis of some new 1,3,4-thiadiazol-2-ylmethyl-1,2,4-triazole 

derivatives and investigation of their antimicrobial activities,” European Journal of Medicinal Chemistry, vol. 44, no. 7, pp. 2896–

2903, 2009.  

2. A. Demirbas, D. Sahin, N. Demirbas, and S. A. Karaoglu, “Syn-thesis of some new 1,3,4-thiadiazol-2-ylmethyl-1,2,4-triazole 

derivatives and investigation of their antimicrobial activities,” European Journal of Medicinal Chemistry, vol. 44, no. 7, pp. 2896–

2903, 2009. 

3. A. Gringauz John Wiley & Sons, New York, NY, USA, 1st edition, 1997.  

4. R. H. Mattson, “Efficacy and adverse effects of established and new antiepileptic       drugs,” Epilepsia, vol. 36, supplement 2, pp. 

S13–S26, 1995. 

5. M. J. Brodie, “Monotherapy trials: prerequisite data,” Epilepsy Research, vol. 45,     no. 1–3, pp. 61–64, 2001.  

6. J. Goerdler, J. Ohm, and O. Tegmeyer, “Darstellung und Eigenschaften des 1.2.4- und des 1.3.4-Thiodiazols,” Chemische 

Berichte, vol. 89, pp. 1534–1543, 1956.  

7. De ong, E.R. “Chemistry and use of pesticides.”, p. 256 , Reinhold publishing corporation, New York(1956). 

8. Greenfield, S.H., Seidel, M.C. and Vonmeyer, W.C., Ger. Offen.1,943,915(1970)    Chem. Abstr.72 100713 (1970). 

9. Okano, S. and Yasujaga, K., Japan Pat. 7017, 191 (1970); Chem. Abstr., 73 77251, (1970). 

10. Kubota, H. and Shimizu, M., Japan, 7034,384 (1970) Chem. Abstr.,74 87996 (1971). 

11. Draber, W. and Beuchel, K.H., Ger. Offen., 1,940,627 (1971); Chem. Abstr., 74, 125697, (1971). 

12. Buechel, K.H and Draber, W., Ger. Offen .1, 940, 628 (1971); Chem. Abstr.,74 1255698, (1971). 

13. Isuzuki, H., Koidi. H.,Nishioka. M and Nakanishi, I., Aichiken Nogyo Sogo Shikenjo Kenkyel Koko ku A, 1975, 7, 55; Chem. 

Abstr., 85 105 199, (1976).  

14. Winkelamann, E. and Reaether, W., Ger. Offen. 2, 262, 544 (1974); Chem. Abstr., 82 4260, (1975). 

15. Gsell, L and Meyer, W. Ger. Offen., 2,739, 084 (1978);Chem. Abstr., 88 190844, (1978). 

16. Ludwig, Nuesslein, Ernst Albrecht, Pieroh and Kurt, Roeder (schering A-G) U.S. 40661645, Chem. Abstr., 88 62397 K (1978). 

17. Makino, T and Ueda, T, Japanese Pat, 488 (1964); Chem. Abstr., 60 10701 (1964). 

18. Berkelhammer, G and Asato, G., U.S Pat. 2, 598, 830 (1971); Chem. Abstr., 75 110324 (1971). 

19.  Krenzor, J., Belgian Pat. 835, 155 (1976); Chem. Abstr., 85, 192741 (1976). 

20. Hagen, H and  Fleig, H., Ger. Offen, 2, 329, 563 (1975); Chem. Abstr., 82, 170961 (1975). 

21. Singh, H and Yadav, L.D.S Agr. Biol.Chem. (japan) 40 759 (1976).  

 


