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INTRODUCTION 

In the recent years solvent free reaction condition had 

been studied.[1] The solvent free reactions are usually 

took shorter reaction time, simpler reactors, more 

efficient work up to procedure, easier separation and 

purification than conventional reaction condition.[2-3] 

 

In recent era, an electromagnetic energy in the range of 

microwaves have achieved unique interest as regards the 

most various fields of utilization such as the alimentary 

(domestic ovens), analytical (small ovens devoted to the 

mineralization) and also biomedical applications.[4] 
 

In synthetic chemistry, the main target is to explore an 

alternative reaction conditions to achieve the preferred 

chemical transformations with minimum byproducts or 

waste generation as well as to eliminate the use of 

conservative organic solvent. It also gave strict legal 

restrictions on pollution exposures. Again synthetic 

chemistry had been suffered either in the base research 

for the clear improvements which can lead to higher 

yields of cleaner products, minor energy consumption 

and environmental compatibility. 
 

Thus microwave energy can be used as an activating 

agent in chemistry for the synthesis of a large number of 

compounds. Numerous organic reaction assisted by 

microwave heating have been explained in various 

articles and books.[5-6] 

 

Thiocarbamides and their derivatives show strong 

antimicrobial activity and also versatile reagent in 

organic synthesis.[7]  Although they have been known 

from long ago to be biologically active[8-10], their varied 

biological features are still of great scientific interest. 

Some derivatives of these possess anti-tuberculosis, anti-

cancer, anti-tumor, anti-pyretic activites.[11-12] Recently 

in this laboratory Tayade et al[13-21] synthesized new 

series of thiadiazoles, thiadiazines and dithiazines by 

exploring the synthetic application of -amino,-cyano, -

halo etc. groups successfully and also studied their 

antimicrobial, antifungal and physiochemical parameters. 

 

The main objective of this work is to set up new solvent 
free reaction condition, reduce the time span of reactions 

and at the same time it was also thought to increase the 

yield of product by maintaining the purity. 

Cyanoguanidine, thiocarbamides and its derivatives had 

been pharmaceutical, agricultural, biological, medicinal 

and industrial significances and applications.  We here in 

report the green synthesis of several 1-formamidino-5-

substitutedformamidinothio- carbmides and 1,3-

diformamidinothiocarbamide (IIIa-e)  by the interactions 

of cyanoguanidine (I), concentrated hydrochloric acid 

and various thiourea (IIa-e) in microwave irradiation 
technique which is heither to unknown. The tentative 

reaction is depicted below (Scheme-I) 
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ABSTRACT 
One pot three component synthesis by non-conventional synthetic method has been carried out recently in this 

laboratory for the synthesis of 1, 3-diformamidinothiocarbamide and a series of 1-formamidino-5-

substitutedformamidinothiocarbmides (IIIa-e)  by the interactions of cyanoguanidine (I), concentrated hydrochloric 

acid and various thiourea (IIa-e) by making use of microwave irradiation. This synthetic method has revealed 

extensive applications as it is very efficient way to accelerate the course of many organic reactions, producing high 

yields, higher selectivity and lower quantities of side products consequently easier work-up and purification of the 

products. 
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Where, R= H, ethyl, methyl, allyl, phenyl. 

 

Scheme-I 

Experimental 

The melting point of the all synthesized compounds was 

recorded using hot paraffin bath. The carbon and 

hydrogen analysis were carried out on Carlo-Ebra1106 
analyzer. Nitrogen estimation was carried out on 

Colman-N-analyzer-29. IR spectra were recorded on 

Perkin Elmer Spectrometer in range 4000-400cm-1 in 

KBr pellets. PMR spectra were recorded on Brucker400F 

spectrometer with TMS as internal standard using CDCl3 

and DMSO-d6 as solvent. The purity of compound was 

checked on silica Gel-G Pellets by TLC with layer 

thickness of 0.3mm. All chemicals used were AR-grade. 

A) Synthesis of 1-formamidino-3-

phenylformamidinothiocarbamide 
A reaction mixture of cyanoguanidine (I), concentrated 

hydrochloric acid and phenylthiourea (IIb) in 1:1:1 molar 

ratio was kept in microwave for 1 minute. Then the 
reaction mixture was poured into ice cold water, with 

vigorous stirring white granular crystals were separated 

out.  Recrystallized from aqueous ethanol. Yield 96%, 

melting point 1680C. The probable reaction and mechanism 

for the formation of (IIe) is depicted below, 
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Properties:- It is yellow crystalline solid having melting 

point 1470C. It gave positive test for nitrogen and 

sulphur. It was desulpurized by alkaline plumbite 
solution. It formed picrate having melting point 1600C. 

 

Elemental Analysis: C[(found 44.56%) calculated 

45.56], H[(found 04.48%) calculated 05.48], N[(found 

35.40%) calculated 35.44], S[(found 12.35%) 

calculated13.50]. IR spectrum (cm-1): The IR spectrum 

was carried out in KBr-pellets: 3305.12 (N-H stretching), 

3175.12 (Ar-CH stretching), 1694.13(C=S stretching), 

1593.11(C=NH imino group),1545.17(N-C=S 

stretching), 1076.39(C-N stretching), 

0697.35(monosubstitutedbenzene). 

 
NMR Spectrum: The NMR spectrum of compound was 

carried out in CDCl3 and DMSO-d6.  This spectrum 

distinctly displayed the signals due to Ar-H protons at δ 

9.2847-6.8660 ppm,  NH2 proton at δ 4.0283 ppm,  -NH 

protons at δ 2.5645-2.5569 ppm, imino (=NH) proton at 

δ1.6550-1.3931 ppm. 

 

Similarly, 1-formamidino-5-

substitutedformamidinothiocarbamide(IIIa),1-

formamidino-5-phenylformamidinothiocarbamide(IIIb), 
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1-formamidino-5-methylformamidinothiocarbamide 

(IIIc), 1-formamidino-5-

ethylformamidinothiocarbamide (IIId), 1-formamidino-

5-allylforma midinothiocarbamide (IIIe) were 

synthesized by the interactions of cyanoguanidine (I) 

with thiourea(IIa), phenylthiourea(IIb) methylthiourea 

(IIc), ethylthiourea (IId), allylthiourea (IIe) respectively 

by the above mentioned and enlisted in Table No.1

 

Table No. -1 
 

 

 

 

  

 

 

 

 

REFERENCES 

1. Li C.J. and Chan T.H., Tetrahedron, 1999; 55: 

11149. 
2. Cave G.W.V., Raston C.L. and Scott L., Chem. 

Commun., 2001; 2159. 

3. Imrie C., Kleyi P., Nyamori V.O., Gerber I.A., 

Levendis D.C. and Look J., Journal of Organomet. 

Chem., 2007; 692: 3443. 

4. Antonino Corsaro, Ugo Chiacchio, Venerando 

Pistarà and Giovanni Romeo, Current Organic 

Chemistry, 2004; 8: 511-538. 

5. C. Gabriel, S. Grant, E.H.Halstead, B.S.J.Mingos 

Chemical Society Reviev, 1998; 27: 213. 

6. Microwave in Organic Synthesis Loupy, A. (Ed), 
John Wiley and Sons Ltd – Wiley-VCH, 2002. 

7. C.H.Cao, C.J.Zhou, H.Y.Gao, Y.T. Liu: J. Chin. 

Chem. Soc., 2001; 48: 207-210. 

8. M.Lacova, J.Chovancova, O.Hyblova,  S.Varkonda :  

Chem.Pap. , 1990; 44: 131. 

9. I.Chnlak; V.Sntorins; V.Sederka: Chem.Pap., 1990; 

44: 131. 

10. T.Papenfnws ; Ger.offen.De. , 1987; 3: 528. 

11. M.S. Shingare, D.B. Ingale:  J. Ind. Chem.Soc., 

1976; 53: 1036. 

12. B.Dash ,  M.Patra : Indian . J. Chem., 1980; 19B: 

894. 
13. Tayade D.T., Raghuvanshi M.R., Bhagwatkar R.A., 

Aswale S.R., Canadian International Journal of 

Chemistry, 2011; 3(2): 74-78. 

14. Tayade D.T., Pund D.A., Bhagwatkar R.A., Patil 

S.U., Ind, J. Chem. Sci., 2010; 8(3): 1695-1698. 

15. Tayade D.T., Asian J of Chem., 1998; 10(04): 983-

985. 

16. TayadeD.T., Oriental Journal of Chem, 1997; 13(3): 

309-310. 

17. Pund D. A, Bhagwatkar R. A, Tayade D.T, Rathod 

D.B., Rasayan J. Chem., 2010; 3(2): 246-249. 
18. Deshmukh A.Y, Rathod D.B, Tayade D.T and Patil 

S.U, Bhagwatkar R.A, Asian Journal of Chemistry, 

2010; 22(10): 8252-8254 

19. Tayade D.T, Bhagwatkar R. A, and Panpalia R. C, 

Canadian Int. J. of Chem, 2010; 2(2): 40 43. 

20. Tayade D.T., Pund D. A., Bhagwatkar R. A., Rathod 

D. B., Bhagwatkar N.A, Canadian Int. J. of Chem., 

2010; 3(1): 36-41. 

21. Patil S.U., Raghuvanshi P.B., Tayade D.T.,  J. Ind. 

Chem Soc., 2007; 84. 

 

 

 

 

Sr.N

o. 

1-Formamidino-5-substitutedforma 

midinothiocarbamide 
Yield 

(%) 
M.P.˚C 

1. 
1-Formamidino-5-methylformamidino 

thiocarbamide 
96 172 

2. 
1-Formamidino-5-ethylformamidino 

thiocarbamide 
98 97 

3. 1-Formamidino-5-allylformamidino thiocarbamide 94 178 


