
j. Indian Chem. Soc., 
Vol. LU, November 1975, pp. 1067-1068 

Studies in the Synthesis of Thiohydantoins: Part II*. Derivatives 
of 3-( Benzothiazole· 2-Y L) Thiohydantoins 

M. BEHERAt, P. N, DHAL AND A. NAYAK 

Department of Chemistry, Sambalpur University, Sambalpur and Department of Chemistry, 
G. M. College, Sambalpur. 

ManwCf'ipt received 27 M,ay 1972; accepted 4 July 1975. 

Several substituted benzothiazolyl thiohydantoias (I), their arylideae derivatives (D) and 
dibromo compounds (W) have beea synthesised. 

I N view of the significant therapeutic importance 
of thiohydantoins and their derivative it was 
considered worthwhile to synthesise va.rious 

thiohydantoins, their arylidene derivatives and 
dibromo compounds with a heter()()yclic substituent 
(benzothiazole) in the position 3 of the thiohydantoin 
moiety. 2-Amino benzothiazoles, required for the 
synthesis of·thiohydantoiru were prepared from their 
aryl thiocarbamides with bromine according to 
Bhargava et al.l. Acetone solution of the 2-amino 
benzothiazoles were converted into their respective 
thioureas with benzoylthiooyanate according w our 
previous communioation2• These thioureas on con­
densation with monoc·hloro acetic acid furnished 
thiohydantoin~ (I) in the medium of pyridine. The 
thiohyd~ntoins were condensed with ~romati<' alde­
hydes to get the arylidene compounds (U) which 

( 1) 

(Ill) 

have been brominated w (III) with bromine in chloro­
form. The structures of thiohydantoin and their 
arylidene derivatives have been confirmed from IR, 
which shows a batho-chromic shift in the carbonyl 
ab_sorption in case of the arylidene derivatives because 
of conjugation due to unsa.turation at 5-position. 
The magnitude of the shift is more when an electron 
donating substituent is present in the para position 
of the aldehyde and it is decreased by the introduction 
of an electron withdrawing substituent. 

"' Part I. This journal; communicated for publication. 
t Deceased, 

Experimental 

AU melting points are unoouected. IR Bpectra 
of the compounds were taken on KBr disc.Et. 

W-(Substituted benzothiazole-2-yl) thioureas we1·e 
prepared from 2-amino benzothiazoles with benzoyl 
thiocyanate according to our previous communica­
tion3. 

3-(Benzothiazole-2-yl) thiohydantoin (1; R = H) 

A mi:xrture of N1-(benzothiazole-2-yl) thiourea 
(8.15 g) and monoohloro acetic acid (2.8 g) in pyridine 
(10 :rnl) was warmed on a water bath for 2-3 min 
during which an exothermic reaction took place. 
It was kept as such till the vigour of the reaction got 
subsided and the whole mixture became viscous. 
Jt was treated with alcohol and refluxed on a water 
bath for 1 hr. The shining crystalline solid formed 
was filtered and crystallised from alcohol. Yield 
60%, m.p.; 219° (Found: S, 25.06; C10H7N30S2 
requires S, 25.70%), Ama<~: (cm-1); 1405 (CH deforma­
tion in CH2), 1770 (C = 0), 3400 (NH) broad. 

The analytical data etc. of other thiohydantoins 
have been reported in Table I. 

TABLE 1. (TmOBYDANTOINS) 

%Sulphur 
Nature ofR. Yield M.P. 

% oc Found Calc. 

6·Chloro 65 232 11.07 11.28 
6-Methyl 60 241 12.39 12.16 
6-Methoxy 55 192 11.36 11.47 
6-Nitro 50 260 10.73 10.88 
6-Ethoxy 52 183 10.61 10.91 
4-Chloro 55 173 11.46 11.28 

3-(Benzothiazole-2-yl) 5-benzal thiokydanioin (II; Rand 
R1 =H) 

A mixture of above thiohydantoin (0.25 g), 
benzaldehyde (0.2 g) and sodium acetate (0.5 g) 
wa.s taken in glacial aceliic acid (8 ml) and refluxed 
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Tux.a 2 

.Arylidene derivatives(ll) Dibromo compoUDda(m) 

::'iature of Nature of Yield M.P. %Sulphur oc Yield 
% 

M.P. %Bromine oc R R' % 
Found Calcd. Found Calcd. 

H 
-do-
-do· 
-do· 
-do-
-do· 

6-Cl 
-do-
-do-
-do-
-do-
-do-

6-CH3 
-do-
-do-
-do-
-do-
-do-

6-C!I:JO 
-do· 
-do-
-do-
-do-
-do-

6-N02 

-do-

6-C2H60 
-do-
-do-
-do-

4-Cl 
-do-
-do-
-do-
-do-
-do-

H 
p-CH30 
p-01 
p-Br 
p-N02 

p(CHahN 

H 
p·CH30 
p-Cl 
p·Br 
p-NOa 
p-(CHa)aN 

H 
p-CH30 
p-Cl 
P.·Br 
p-N011 
p-(Clia)2N 

H 
p-CH30 
p-Cl 
p-Br 
p-N02 

p-{CHa)zN 

H 
p-CHaO 

H 
p-CHaO 
p-N<>st 
p-Br 

H 
p-CHaO 
.P·Cl 
p-Br 
p-NOa 
p·(CHahN 

72 
70 
60 
65 
56 

62 
60 
58 
55 
50 
60 

60 
60 
55 
50 
55 
50 

63 
60 
55 
50 
60 
55 

60 
60 

60 
65 
55 
50 

65 
65 
60 
55 
50 
50 

238 
195 
.211 
231 
194 

253 
246 
217 
243 
260 
254 

210 
213 
198 
217 
250 
218 

216 
232. 
234, 
221 
248 
185 

250 
250 

208 
174 
218 
182 

250 
221 
260 
260 
280 
250 

16.74 
17.42 
14.70 
16.52 
16.60 

17.04 
!5.26 
15.82 
14.20 
15.06 
15.30 

18.74 
16.20 
16.42 
us. 06 
16.72 
16.14 

16.38 
16.60 
15.62 
14.12 
14.64 
15.06 

16.24 

12,72 

17.06 
14.64 

14.34 

17.54 
17.22 
10.38 
16.74 
16.84 

17.22 
15.94 
15,76 
14.64 

I 15,36 
1~.44 

18.24 
16.80 
16.60 
14.88 
16.16 
16.R4 

17.44 
16.12 
15.94 
14.34 
15.54 
15.60 

16.50 

13.90 

17.22 
15.94 

15.36 

52 
50 
45 
40 
50 

50 
45 
4.5 
40 
40 

50 
50 
45 
40 
40 

45 
40 
40 
40 
40 

40 
45 

50 
50 
45 
45 

55 
55 
50 
50 
5() 

240 
238 
243 
264 
244 

248 
141 
268 
149 
250 

192 
193 
177 
229 
24-3 

267 
237 
225 
214 
269 

32.01 
30.16 
37.61* 
41.89 
29.65 

36.73* 
34.65* 
40.39* 
45.36* 
33.29~ 

31.20 
29.38 
35.72* 
40.42 
2S.tJ9 

30.15 
28.96 
34.73* 
39.54 
27.38 

32.19 
30.36 
36.78 
41.67 
29.52 

36.78 
34.81 
40.11 
45.12 
33.90 

31.31 
29.57 
35.83 
40.67 
2S.77 

30.36 
28.'72 
34.81 
39.60 
27.97 

208 29.32 29.52 
250 27.18 27.97 

144 
153 
237 
216 

250 

28.37 28.02 

38.62 38.71 

250 34.73* 34.81 
250 
250 
250 33.18* 33.90 

* Indicates halogen content. 

for 2 hr. After cooling it was J?OUI·ed into water 
and the resulting yellow pre<upitate formed was 
crystalliSt>d from acetic: acid. Yield 75°/0 , m:p 
>250°. (Found : S, 18.62; C1'1H11S20N3 requires S, 
18.98%) Ama~ (('m-1) 1560 (C = 0), 1740 (C = 0), 
MOO (NH). 

3-(Benzothiazole-2-yl) 5-bromo 5-(~·bromo) benz.lJl thio­
l~ydmoin (Ill, R and R' = H) 

To a solution of benzylidene thiohydantoin in 
ehloroform (0.2 g in 20 ml) bromine in chloroform 
(0.2 g in 5 ml) was added dropwise at 0° and kept 
oveJ•night in the :tef.rigerato:r. Excess of chloroform 
was removed and 8011 gas was passed through the 
aqueous suspension. The sli~htly yellow coloured 
dibtomo compound obtained was filtered, wash('(). 
with ether a.nd finally dl'ioo. 

The analytical data., m.p. eto. of various 
compounds and t.JJeir dibromo deriva.ti"ves prepered 

1668 

from differt-nt thiohydantoins have been recorded 
in Table 2. 

Acknowledgement 

The authors are grateful t.o Prof. M. K. Rolli, 
Principal, &avenshaw College, Cuttack for guidanco 
and encouragement, Sii C. S. Panda. liT, Kanpur 
for taking the IR spectra and Sa.mbalpur Unintsity 
for a financial M~istancf' to one of them (PND). 

References 

I. P. N. BRABG.A.VA and B. T. RAT.tGA, J. Indian Chtm. 
Soc., 1958, 85, 807. 

2. P. N. DH.A.L, A. N.A.YAX and M. K. Rotr.r, J.lndian (lMm. 
Soe. (Communicated). 

3. T. E. Aouuv. P. N. DHU, and A. NAY4JJ:, Amtral. J. 
o~wm. (Com:munioa.ted). 


