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ABSTRACT

3-Imino-5-substituted imino-1, 2, 4-thiadiazolidine 2(a-f) were synthesized by the oxidative
cyclization of 1-substituted-3-formamidinothiocarbamides 1(a-f) in good yields by using liquid bromine.
The isolated products were characterized on the basis of conventional elemental analysis, chemical
characteristics and spectral analysis.
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INTRODUCTION

Synthesis of 1, 2, 4-thiadiazolidine starting from cyanoamidino substituted
thiocarbamides had been explored in sufficient details'. Older methods are not general and
the reaction conditions are usually harsh and yields are comparatively low. Hector
synthesized first Hector’s base®. After him, many researchers” synthesized various series of
Hector’s bases and all synthesized compounds were termed and justified as Hector’s bases
by them. But, laterally, it was investigated that all the Hector’s bases, which are synthesized
by them are not Hector’s bases®''; some were thiadiazoles and thiadiazolidines and some
were actual Hector’s bases. The justification of this statement was done on the basis of
geometric study, chemical characteristics and spectroscopic evidences'”. It means that some
thiadiazoles as well as thiadiazolidines are Hector’s bases but all thiadiazoles and
thiadiazolidines are not Hector’s bases (For Hector’s bases, they must obey some typical
properties)'*'*. The drugs having Hector’s base nucleus enhance pharmaceutical, medicinal,

119 The drugs showed a diverse range of
123,

agricultural and industrial applications
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physiological activities™*', plant growth promoting activity, antitumour®?, herbicida
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antibacterial’****, amoebicidal®® and antidibetic’’. Very few work has been carried out on
Hector’s bases, as a part of research work being undertaken in the synthesis of nitrogen and
sulphur containing heteroacycles and heterocycles having various applications in drug
chemistry, pharmaceutical, medicinal, agricultural, industrial and biotechnological sciences.
So, it was envisioned that an attractive approach to a general synthesis of the title
compounds would involve the interactions of guanidine with various isothiocyanates in 1 : 1
molar proportions followed by making use of different oxidizing agents (liquid bromine,
hydrogen peroxide/hydrochloric acid and raney nickel) in various reaction conditions
511 of yield, purity and
time duration during the synthesis of Hector’s bases. We report herein a versatile synthesis
of 3-imino-5-substituted imino-1, 2, 4-thiadiazolidine (2a-f).

(chloroform and acetone-ethanol medium) to overcome the problem

EXPERIMENTAL

All the chemicals used were of Analar grade (India make). Alkyl/arylisothiocyanates
were prepared according to literature method'®. Melting points of all synthesized compounds
were determined in open capillary and uncorrected. IR spectra were recorded on Perkin-
Elmer spectrophotometer in the range 4000-400 cm™ in KBr pellets. PMR spectra were
recorded with TMS as internal standard using CDCl; and DMSO-ds. The purity of the
compounds was checked on silica gel-G plates by TLC.

In first step, we found that when guanidine was refluxed with various
isothiocyanates® in 1 : 1 molar proportions in carbon tetrachloride medium for 3 hours on
water bath, it gave 1(a-f). The products were recrystallized from aqueous ethanol. The
details of 1(a-f) are enlisted in Table 1.

In the second step, the paste of 1(a-f) was prepared in chloroform and liquid bromine
in chloroform (10%) was added to it with constant stirring till the color of bromine persisted
in the reaction mixture. It was allowed to stand for 4 hours at room conditions to obtain 2(a-
f). The products were crystallised from ethanol. The details of 2(a-f) are enlisted in Table 2.
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Table 1
C(;II:)[.)d. formain?(lllil:lsot::llil(t)i:ri)amide Yield (%) P (OC)
1a Phenyl 74 130
1b p-Chlorophenyl 84 142
1c p-Tolyl 64 204
1d Methyl 72 189
fe Ethyl 59 13
1f t-Butyl 67 149
NH NH
H2N—C/ \C—N—R __Lol HN—C C=N—R
T I H Br,/CHCI, I |
NH S N—S
1 (a-f) 2 (a-f)
Table 2
2a Phenyl 83 12
2b p-Chlorophenyl 79 127
2¢ p-Tolyl 68 120
2d Methyl 78 157
2e Ethyl 80 101
2f t-Butyl 63 10

Experimental data for 1a (3.4 g, 74%), m. p. 130°C. — It desulphurize, when boiled
with alkaline plumbite solution. The benzene solution of this compound on treatment with
pure and dry carbon disulphide developed a yellow colour, which clearly indicated presence
of basic imino group®. It formed picrate (m. p. 101°C). Found (%) : C, 49.16; H, 5.03; N,
28.15; S, 16.17. (CgN4S Hjg) requires (%) : C, 49.48; H, 5.15; N, 28.86; S, 16.49. IR
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Umadem” 3393.6 (N-H), 1661.6 (C=N), 1101.6 (>C=S), 517.3 (>C-S). &y (300 MHz,

DMSO-dg) 7.41-8.54 (Ar-H), 6.85 (Ar-NH) and 3.97 (N-H).

Experimental data for 2a (3.2 g, 83%), m. p.. 112°C. — It did not desulphurise with
sodium plumbite solution, which clearly indicates that sulphur was present in cyclic form. It
formed picrate (mp 180°C). Found (%) : C, 48.48; H, 3.87; N, 29.01; S, 15.17 (CgN,S,Hs)
requires (%) : C, 50.00; H, 4.16; N, 29.16; S, 16.66, IR Vma/cm™ 3308.6 (N-H), 1660.2
(C=NH), 1332.7 (>C-N), 1154.3 (>C=S). 6y (300 MHz, DMSO-ds) 7.26 (Ar-H), 6.16 (Ar-

NH), and 4.00 (N-H).

—

X 2 0Nk WD

[ T S e S e = =
L ® N Nk WD = O

REFERENCES
R. C. Panpalia, Ph. D. Thesis, Amravati University, Amravati (2006).
D. S. Hector, Ber, 22, 1176 (1889).
A. W. Hoffmann and S. Gabriel, Ber, 25, 1578 (1992).
A. Hugershoff, Ber., 34, 3130 (1901).
F. Kurzer, J. Chem., Soc, 2345 (1956).
K. Dost, Ber., 39, 863 (1906).
R. B. Lal and R. Krall, J. Indian Chem. Soc., 16, 31 (1939).
R. H. Sahsrabudhey and H. Krall, J. Indian Chem. Soc., 19, 25 (1942).
K. S. Suresh, J. Sci., Res. B. H. U., IX (2), 94 (1958-59).
C. P. Joshua, Chemistry of Hector’s base, Ph. D. Thesis, B.H.U (1962).
C. P. Joshua, Tetrahedron Lett., 19, 663 (1961).
K. S. Suresh, J. Indian Chem. Soc., 35, 25¢ (1960).
D. S. Hector, Ber., 22, 1176 (1889).
D. S. Hector, Ber., 25, 779 (1892).
D. S. Hector, Oefvers Kong Vet. Akad., 89 (1892).
G. M. Steanly, U. S. Pat., 8, 252479 (1950).; Chem., Absstr., 44, 59191 (1950).
S. S. Tiwari, A. K. Sengupta and Kumar, J. Indian Pharm., 32, 91 (1970).
M. J. Planka, J. Sci. Food Agri., 19, 502 (1968).
V. K. Ahaluwalia, U. Dutta and H. R. Sharma, Indian J. Chem., 26B, 88 (1987).



680

20.

21.

22.
23.

24.
25.

26.

27.

28.

29.

R. Panpalia et al.: Synthesis of Hector’s.....

C. Metzger, E. Ludwing and Zeng Fuli, Gaodeng Xuexia Huazue Xuebao, 9(3), 239
(1988).

Zhang Ziyi and Yan Kexinand Helmath, S. Aftri. Pat, 6805647 (1969); Chem, Abst.,
72, 7905n (1970).

C. H. Budianu, Georgeta Rusu and B. Nistor, Rev. Med. Chir., (1987).

J. A. Mcguinness, J. A. Minaffeli, A. R. Bell and A. R. Blem, US Pat., 4775, C171-90,
408 (1988).

P. S. Fernandes and T. M. Sonar, J. Indian Chem. Soc., 53(4), 427 (1986).

Farooq Saleem, Eur. Pat CHAPPL 1987, 87/1, APR 13, 360009; Chem. Absstr., 110,
114893 (1989).

C. S. Andotra and S. K. Sharma, Proc. Nat. Acad. Sci., India Sect., A 58(2), 215
(1988).

S. Rollas, Istambul Univ., Eczacilic Fak., Mecn., 18, 3 (1982); Chem. Abstr., 101,
908429 (1984).

A. 1. Vogel, Text Book of Practical Organic Chemistry including Qualitative Organic
Analysis, ELBS Landon Greek and Co., Ltd., (1954) p. 615.

H. Karll and R. D. Gupta, J. Indian Chem. Soc., 12, 6 (1935).

Accepted : 28.10.2009



