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Abstract:  

We reported synthesis of 1-o-tolyl-3-substituted-2,6-dithio-4-amino-[(2-o-tolylthiocarbamido)-1,3-benzothiazolo] 

-1,3,5-triazines by isomerisation of 2-substituted-imino-6-o-tolylimino-4-[(2-o-tolylthiocarbamido)-1,3 

-benzothiazolo]-1,3,5-dithiazines in  10 % aqueous ethanolic sodium bicarbonate mixture in ethanol solvent. The 

structure determination and justification of the synthesized compounds were done on the basis of elemental analysis, 

chemical characteristics and spectral studies. 
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INTRODUCTION: 

Heterocyclic compounds containing nitrogen and 

sulphur in ring became selective drug due to their 

versatile significances [1,2] and applications in 

biotechnological, pharmaceutical, medicinal, 

biochemical, agricultural and industrial sciences. The 

1,3,5-triazine in heterocyclic system showed number 

of bioactive molecules such as herbicides and 
pharmaceuticals products [3]. s-Triazino molecules are 

known for their anti-cancer [4], anti-HIV [5], 

anti-malrial [6], antimicrobial [7], antiviral [8], 

anti-trypanosomal [9],  hypolipidemic activities [10], 

estrogen receptors modulators [11], sorbitol 

dehydrogenase inhibitors  [12] and VLA-4 integrin 

antagonists [13]. Kodape et al [14] synthesized 

hematological and behavioral studies of fresh water 

fish, Channa Orientalis(Sch) exposed to novel 

derivative of 1,3,5-triazine, Waghmare and Tayade15 

synthesized 5-substituted derivatives of 
2,4-dithio-3-phenyl-6-chalcone-1,3,5-triazines. Hence,  

it was  thought  interesting to synthesize 

1-o-tolyl-3-substituted-2,6-dithio-4-amino-[(2-o-tolyl 

thiocarbamido)-1,3-benzothiazolo]-1,3,5-triazines 

(IIa-e) by an isomerisation of 2-substituted 

imino-6-o-tolylimino-4-amino-[(2-o-tolyl 

thiocarbamido)-1,3-benzothiazolo]-1,3,5-dithiazines 

(Ia-e) respectively in 10% ethanolic sodium 

bicarbonate solution . 

 

MATERIALS AND METHOD: 
AR grade Merck and Sigma chemicals were used for 

synthesis. Follow-up of reactions and checking 

homogeneity of compounds were made by TLC on 

silica Gel-protected glass plates and spots were 

detected by exposure to UV-lamp at l254 and l365 

nm. Unless otherwise noted. Carbon and hydrogen 

analysis was carried out on Carlo-Ebra-1106 

analyser. Nitrogen estimations were carried out on 

Colman-N-analyser-29, while sulphur estimations 

were carried out by Carius method. Melting points of 

all compounds were determined in open glass 

capillaries with a SGW X-4 digital apparatus and 
were uncorrected.  IR spectra were recorded on 

Perkin-Elmer spectrometer in range of 4000-400 cm-1 

in KBr pellets. 1H NMR and 13C NMR spectra were 

recorded on Bruker ARX-400-4000 Hz spectrometers 

with tetramethylsilane (TMS) as an internal standard 

and DMSO-d6, CDCl3 as a solvent (Chemical shifts 

in ppm). LC-MS were recorded by Waters Micro 

mass Q-TOF premier Mass Spectrometer. 

 

EXPERIMENTAL: 

General procedure for the synthesis of 

1-o-tolyl-3-o-tolyl-2,6-dithio-4-amino-[(2-o-tolylhio

carbamido)-1,3-benzothiazolo]-1,3,5-triazines 

(IIa-e) 

A reaction mixture of 2-o-tolyl-imino-6-o-tolyl 

imino-4-[(2-o-tolylthiocarbamido)-1,3-benzothiazolo

]-1,3,5-dithiazines (Ia-e) and 10% aqueous sodium 

bicarbonate solution was refluxed on water bath in 

ethanol medium for 10 minutes. After distillation off 

excess solvent, brown colour crystals of 

1-o-tolyl-3-o-tolyl-2,6-dithio-4-amino-[(2-o-tolylthio 

carbamido)-1,3-benzothiazolo] -1,3,5-triazines (IIa-e) 

washed several times with petroleum ether to afford 

brown colour crystals of products, recrystallized from 

glacial acetic acid.  
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where, R: -phenyl,-ethyl,-t-butyl, p-chlorophenyl, -o-tolyl 



IAJPS 2017, 4 (12), 4822-4825          K. S. Panpaliya et al           ISSN 2349-7750 

 

 
w w w . i a j p s . c o m  

 

Page 4824 

Properties of (IIa): It is light brown crystalline solid, 

melting point 252°C. Soluble in dioxane, ethanol, 

DMSO while insoluble in carbon tetrachloride, 

benzene, water, petroleum ether.Formed picrate, 

melting point 187°C. Rf values was found to be 0.39, 

for dioxane as solvent on silica gel-G with layer 

thickness of 0.3 mm. 

 

RESULTS AND DISCUSSION: 

Synthesis of 

1-o-tolyl-3-o-tolyl-2,6-dithio-4-amino-[(2-o-tolyl 

thiocarbamido)-1,3-benzothiazolo]-1,3,5-triazine 

(IIa): Light Brown crystalline solid, molecular 

formula C32H27N7S4, yield 90%, melting point 

252oC.;% Composition found (calculated): C-55.60 

(56.51), H-3.20 (4.23), N-15.38 (15.38) and S-19.21 

(20.09); FTIR [KBr, ν cm-1]: 3444s, 2974s, 

1678s,1512 s, 1409 s,1481s,1244 s,1138s; 1H NMR 

[(CDCl3-DMSOd6) δ ppm]: 8.4062,8.1682,7.6100- 
7.0015,6.8924-6.5680,1.4201-1.3786:13C (CDCl3- 

DMSOd6):189.67,160.22-112.55,41.82-38.64;  

LC- MS : 642 . 

Similarly,2-ethylimino-6-o-tolylimino-4-amino[(2-o- 

tolylthiocarbamido)-1,3-benzothiazolo]-1,3,5- 

dithiazine (Ib), 2-t-butylimino-6-o-tolylimino-4- 

amino-[(2-o-tolylthiocarbamido)-1,3-benzothiazolo]-

1,3,5-dithiazine (Ic), 2-p-chlorophenylimino-6-o 

-tolyl-imino-4-amino-[(2-o-tolylthiocarbamido)-1,3- 

benzothiazolo-1,3,5-dithiazine  (Id), 2-phenylimino 

-6-o-tolyl-imino-4-amino-[(2-o-tolyllthiocarbamido)-
1,3-benzothiazolo]-1,3,5-dithiazine (Ie) on 

isomerisation of 10% aqueous sodium bicarbonate in 

ethanol as a solvent by above mentioned method to 

isolate 1-o-tolyl-3-ethyl-2,6-dithio-4-amino-[(2-o- 

tolylthiocarbamido)-1,3-benzothiazolo]-1,3,5- 

triazine (IIb), 1-o-tolyl-3-t-butyl-2,6-dithio-4- 

amino-[(2-o-tolylthiocarbamido)-1,3-benzothiazolo]-

1,3,5-triazine (IIc),1-o-tolyl-3-p-chlorophenyl-2,6- 

dithio-4-amino-[(2-o-tolylthiocarbamido)-1,3-benzot

hiazolo]-1,3,5-triazine (IId), 1-o-tolyl-3-phenyl-2,6- 

dithio-4-amino-[(2-o-tolylthiocarbamido)-1,3-benzo 
thiazolo]-1,3,5-triazine (IIe) respectively by above 

mentioned method and enlisted in Table No.I 

Table No. I 

Sr. 

No. 

Compd.  No 1-o-Tolyl-3-Substituted-2,6-dithio-4-amino-[(2-o-toly

lthiocarbamido)-1,3-benzothiazolo]-1,3,5-triazine 

(IIb-IIe) 

Yield 

(%) 

 

m.p 

(°C) 

1 [IIb] 1-----3-Ethyl-2,6----------------[(2--------1,3,5-triazine 85 230 

2 [IIc] 1-----3-t-Butyl-2,6-----------[(2----------1,3,5-triazine 79 196 

3 [IId] 1-----3-p-Chlorophenyl-2,6----[(2-------1,3,5-triazine 73 215 

4 [IIe] 1-----3-Phenyl-2,6-------------[(2--------1,3,5-triazine 80 200 

 

CONCLUSION: 

In the current study focused on the syntheic route of 
1-o-tolyl-3-substituted-2,6-dithio-4-amino-[(2-o- 

tolylthiocarbamido)-1,3-benzothiazolo]-1,3,5-triazine

s. This method is cheaper and convenient and less time 

consumbale. 

ACKNOWLEDGMENTS 

The authors are also thankful to the Director, RSIC, 

Punjab University, Chandigarh for providing spectral 

data. Also, thankful to Director, GVISH for their 

sincere help and providing the infrastructural 

facilities during the study. 

 

REFERENCES: 

1.Achson A. 2009. An introduction to the chemistry 

of heterocyclic compounds 3rd ed: Wiley- 

Intersciences,India. 

2.Patel NB., Shaikh FM., New 4-thiazolidinones of 

nictonic acid with 2-amino-6-methylbenzothiazole 

and their biological activity, Sci.Pharm., 2010; 78: 

753-765. 

3.Blonty G., Recent applications of 

2,4,6-trichloro-1,3,5-triazine and its derivatives in 
organic synthesis ,Tetrahedron, 2006; 62: 9507-9522. 

4.Maeda M, Ligo M, Tsuda H, Fujita H, Yonemura 

Y, Nakagawa K, Endo Y ,Sasaki T, Antimetastic 

and antitumor effects of 2,4-diamino-6-(pyridine 

-4-yl)-1,3,5-triazine(4PyDAT)on the high lung 

metastatic colon 26 tumor in mice, Anti-Cancer 

Drug Design, 2000; 15: 217-223. 

5.De Corte B, De Jonge MR, Heeres J, Janseen PAJ, 

Koymans LMH, Kukla MJ, Ludovici DW, Van Aken 

Koen JA., Preparation of 2,4-disubstiuted triazine 

derivatives as anti-HIV agents. PCT Int.Appl. 2000. 

Wo 2000027828. 
6.Sunduru N, Sharma M, Srivastava K, Rajakumar S, 

Puri SK, Saxena JK, Chauhan PMS., Synthesis of 

oxalamide and triazine derivatives as a novel class of 

hybrid 4-aminoquinoline with potent antiplasmodial 

activity, Biorg.Med.Chem., 2009; 17 : 6451-6462. 

7.Koc ZE, Bingol H, Saf AO, Torlak E, Coskun A., 

Synthesis of novel tripodal-benzimidazole from 

2,4,6-tris(p-formylphenoxy)-1,3,5-triazine: structural 



IAJPS 2017, 4 (12), 4822-4825          K. S. Panpaliya et al           ISSN 2349-7750 

 

 
w w w . i a j p s . c o m  

 

Page 4825 

electrochemical and antimicrobial stuies, 

J.Hazard.Mater. 2010; 183: 251-255.  

8.Pandey VK, Tusi S, Tusi Z, Joshi M, Bajpai 

S.,Synthesis and biological activity of substituted 

2,4,6-s-triazines, Acta pharm., 2004; 54: 1-12. 

9.Klenke B, Stewart M, Barrett MP ,Brun R, Gilbert 

IH, Synthesis and biological evaluation of s-triazine 

substituted polyamides as potential new 
anti-trypanosomal drugs ., J.Med.Chem., 2001; 44: 

3440-3452 

10.D Atri G, Gomarasca P, Resnati G, Tronconi G, 

Scolastico C, Sirtori CR., Novel pyrimidine and 

1,3,5-triazine hypoliepmic agents, J.Med.Chem.1984; 

27: 1621-1629. 

11.Henke BR, Consler TG, Go N, Hale RL, Hohman 

DR ,Jones SA, Lu AT, Moore LB, Moore JT, 

Orband-Miller LA et al., A new series of estrogen 

receptor modulators that display selectivity for 

estrogen receptors, Biorg.J.Med.Chem. 2002; 45: 
5492-5505. 

12.Mylari BL, Withbroe GJ, Beebe DA, Brackett NS, 

Conn EL, Coutcher JB, Oates PJ, Zembrowski WJ., 

Desgin and synthesis of a novel family of 

triazine-based inhibitors of sorbitol dehydrogenase 

with oral 

activity:1-{4-[3R,5S-dimethyl-4-(4-methyl-[1,3,5]tria

zin-2-yl)-piperazin-1yl]-[1,3,5]triazin-2-yl}(R) 

ethanol, Biorg.med.chem. 2003; 11: 4179-4188. 

13.Porter JR, Archibald SC ,Brown JA, ChildsK, 

Critchley D, Head JC, Hutchinson B, Parton TA, 
Robinson MK, Shock A et.al., Discovery and 

evalution of N-(triazin-1,3,5-yl)phenylalanine 

derivatives as VLA-4 integrin antagonists, 

Bioorg.Med. Chem.Lett., 2002; 12: 1591-1594.   

14.Kodape M, Tayade D, Gawhale N and Dabhadkar., 

Hematological and behavioral studies of fresh water 

fish, Channa Orientalis(Sch) exposed to novel 

derivative of 1,3,5-triazine, The Bioscan. 2012; 7(1): 

165-169.  

15.Waghmare S, Tayade D., Synthesis and 

characterization of 5-substituted derivatives of 
2,4-dithio-3-phenyl-6-chalcone-1,3,5-triazines, Int. J. 

of Chemistry and Pharmaceutical Sciences. 2016; 

4(8): 286- 288. 

 

 


