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XIII* SYNTHESIS OF 2,3-DISUBSTITUTED THIAZOLIDIN-4-ONES 

Ao D~ G r a b e n k o ,  L .  N. K u l a e v a ,  a n d  P .  So P e l ' k i s  UDC 547~ 

The S-subs t i tu ted  de r iva t ives  f o rm ed  by the reac t ion  of a r y l a m i d e s  of cyanothioacet ic  acid and 
the e s t e r s  of a r y l a m i d e s  of cyanomonothiomalonic  acid with ethyl b r o m o a c e t a t e  a r e  cycl ized 
to 2 - cyanome thy l idene -3 -a ry l t h i azo l id in -4 -ones  (III) and 2 -ca rbe thoxycyanomethy l idene -3 -  
a ry l th i azo l id in -4 -ones  (VI) r a t h e r  than to te t rahydroth iophenone de r iva t ives  as p rev ious ly  p ro -  
posed in [1,2]. 

Among the subst i tuted th iazo l id in-4-ones  one finds subs tances  which have high physiological  act ivi ty 
[3,4]~ They a lso  s e rve  as the in t e rmed ia t e s  in the synthes is  of cyanin dyes. [5] and other  organic  subs tances .  

Thiazol idinones a r e  p r i m a r i l y  obtained by the reac t ion  of th ioca rboxamides  with ~ -ha loca rboxy l  c o m -  
pounds [6]~ It was of i n t e re s t  to syn thes ize  new th iazo l id in-4-one  de r iva t ives  s ta r t ing  f r o m  the a r y l a m i d e s  
of cyanothioacet ic  acid (I), p rev ious ly  desc r ibed  by us [7], and f r o m  the e s t e r s  of a r y l a m i d e s  of cyanomono-  
th iomalonic  acid (IV) by reac t ion  with ethyl b r o m o a c e t a t e :  
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The reac t ion  init ially g ives  i n t e rmed ia t e s  II and V, which a r e  then cycl ized to III and VIo 

A product  to which Ruhemann [1] ass igned,  without proof,  the te t rahydrothiophenone s t ruc tu re  (VII), 
was i so la ted  f r o m  the reac t ion  of IV with ethyl ch loroace ta te .  Barnikow and c o - w o r k e r s  [2], on ca r ry ing  
out the s a m e  reac t ion ,  i so la ted  in t e rmed ia t e  V, which according  to the i r  data,  a lso  cyc l i zes  to de r iva t ive  
VII; they a s s u m e d  the VII s t ruc tu re  on the bas i s  of the absence  of a c h a r a c t e r i s t i c  absorp t ion  band for  the 
~ group  and on the bas i s  of the p r e s e n c e  of an absorp t ion  band at 1743-1753 cm-1.  

The IR s p e c t r a  of the compounds obtained by us have absorpt ion  f requenc ies  c h a r a c t e r i s t i c  for  the 
thiazolidine r ing at  1530-1509 cm -1 (very s trong),  1380 cm -1 (strong),  and 1290 cm -1 (strong) [8] and do not 
contain the s t rong  va lence  v ibra t ion  bands of subst i tu ted  thiophenes [9] at  1402-1444 and 1339-1365 cm-l~ 
The absorp t ion  bands at  1709-1754 c m  -1 can be a sc r i bed  to the carbonyl  group v ib ra t ions  for  subst i tuted 
th iazo l id in-4-ones  [9]. 

*See Zh. Organ. Khim.,  4 ,  234 (1968) for  Communication XII. 
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TABLE 1. 

HIa H 

IIIb p-C2H50 
IIIc p~r 
Via 

VIb p-C2HsO 
VIc p-NO2 

2,3-Substi tuted Thiazol idin-  4-ones  

R c6.,--~--c=c(: N 
o=L fi " ' 

xcH~ 

Mp, *C 
Reaction 

conditions 
Empirical 
formula Found Cale. ~ 

H 
H 

C2H5OOC 

C2HsOOC 
C2HsOOC 

185--186 

155--156 
150--151 
210--211 

175--176 
225--227 

Refluxing alco- 
hol for 1.5 h 

Same 
Same 
Room tempera- 

ture for 2 h 

Same 
Same 

CuHsN=OS 

C IaHI2N20=S 
CuHrBrN=OS 
C14HI~N2OaS 

Cl6HtaN204S 
CI4HHNaOsS 

12,77 12.96 

10,56 10,77 
9,45 9,49 
9,68 9,72 

8,21 8,43 
12,39 12,61 

74 

55 
48 
85 

73 
32 

If the final product  did have  the VII s t ruc tu re ,  ref luxing it with mine ra l  acids  should have brought  
about c leavage  of the N=C bond to f o r m  the amine  and the t e t rahydro th iophene-2 ,4-d ione  der iva t ive .  The 
s ta r t ing  m a t e r i a l  was i so la ted  a f t e r  ref luxing the compounds obtained by us in alcoholic hydrochlor ic  acid 
(1:1) fo r  15 h, and no t r a c e s  of amine  were  found in the hydrochlor ic  acid solution. 

Thus,  one can a s s u m e  that S-subs t i tu ted  de r iva t ives  II and V a r e  init ially f o r m e d  by the reac t ion  be -  
tween ethyl  b romoace t a t e  and a r y l a m i d e s  of cyanothioacet ic  acid or  e s t e r s  of the a r y l a m i d e s  of cyanomono-  
th iomalonic  acid and a re  then cycl ized  to 2 - cyanome thy l idene -3 -a ry l t h i azo l id in -4 -ones  (III) and 2 - c a r b e -  
thoxycyanomethyl idene-  3- a ry l th iazol id in-  4- one s (VI) r a t h e r  than to thiophenone der iva t ives~ 

E X P E R I M E N T A L  

S-Ca rbe th~  of Cyanothioacetic  Acid (II, R = p-C~H50, C6H4). Ethyl b r o m o -  
ace ta te  [0.8 g (0.005 mole)]  was added to a solution of 1.1 g (0.005 mole)  of cyanothioacet ic  acid p -phene t i -  
dide in alcoholic ethoxide (0.1 g of sodium in 15 ml  of absolute  alcohol) a t  r o o m  t e m p e r a t u r e .  The c r y s t a l -  
l ine p rec ip i t a te  that  f o rm ed  in s e v e r a l  hours  was f i l te red,  a i r - d r i e d ,  and c rys t a l l i zed  f r o m  alcohol to give 
0.81 g (70~0) of II with mp 137 deg. Found %: N 9.50. CisH18N203S. Calc.  %: N 9.15. 

S- Carbethoxymethylcyanoth ioacet ic  acid p -b romoan i l i de  (II, R = p -Br ,  C6H 4) was obtained in 30 % 
yield under  s i m i l a r  conditions and did not me l t  up to 350 deg. Found %: N 8.03. Ci3H13BrN2OS. Calc. %: N 8.21. 

The light yel low c rys ta l l ine  products  obtained a r e  soluble in mos t  organic  solvents .  

The subst i tu ted th iazo l id in-4-ones  were  obtained under  s i m i l a r  conditions.  The data on the constants  
and yie lds  of the compounds synthes ized  a r e  p re sen ted  in Table  1. 
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