
SYNTHESIS OF 3-CARBOXYALKYLTHIA- 

ZOLIDINE-2-THIONE 4-THIOSEMICARBAZONES 

AND THEIR DERIVATIVES 

N. M.  T u r k e w i e z  a n d  M.  I .  G a n i t k e w i c z  UDC 547.789.3.4.07 : 542.953.3 

3-Carboxyalkyl th iazol id ine-2- th ion-4-ones  react  with phosphorus pentasulfide to give 4-thiono 
analogs, which react  with th iosemicarbazide  to give the corresponding 4- th iosemicarbazones .  
5-Substituted derivatives were obtained by condensation of the oxo compounds with 3-carboxy-  
alkylthiazolidine- 2- th ione-4- th iosemicarbazones .  

Thiazolidine-2.4-dione 2 .4- th iosemicarbazones  [1, 2]. which are  potentially of interest  as antithyroid 
and antituberculous prepara t ions  [3-5], unfortunately are  unsoluble in water  and do not give stable salts in 
aqueous solutions. 

We have obtained water-soluble  th iazol idine-2- thion-4-one 4- th iosemicarbazones  with a hydrophilic 
carboxyalkyl grouping in the 3 position. 3-Carboxs, methyl thiazol idine-2-thion-4-one [6] and other 3-carboxy-  
a lkyl thiazol idine-2- thion-4-ones (I) were converted to 3-carbo~,alkyl thiazol idine-2,4-di thiones ([I) by react ion 
with phosphorus pentasulfide. The thiono grouping in the 4 position of the thiazolidine derivatives is extremely 
react ive [7-9]. In fact. 3-carboxyalkylthiazolidine-2.4-di thiones readily form 3-carboxTalkylthiazolidine-2- 
thion-4-one 4- th iosemicarbazones  (III). 

The 3-earboxyalkyl thioazol idine-2- thion-4-one 4- th iosemiearbazones  are soluble in water  and are  readily 
recrys ta l l i zed  f rom it; it was observed that the solubility decreases  as the length of the carboxyalkyl residue 
increases .  
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In o rder  to confirm the s t ruc ture  of the 3-carboxyalkyl thiazol idine-2- thion-4-one 4- th iosemicarbazones  
we synthesized their  arylidene derivat ives  with p-ni trobenzaldehyde (Wa-d) and 5-bromoisa t in  Wa-d) (Table 1); 
these deri~'ati~-es are yellow or red substances that are soluble in most organic sol\-ents. 

Thiosemicarbazones  III are charac te r ized  by two absorption bands with maxima at 252-256 nm (the p - r r  

band of the thioamide fragment) arid 294-296 rim (the p - r  t ransi t ion of the - ~ - c ~  dithiocarbonate chromo-  
t 

phore).  The introduction of 5-bromoisa t in  residues in the 5 position leads to the development of a broad band 
with maxima and inflections at 397-420 mn because of the formation of the R-c.~:-c=~'--c<~- ehromophore.  

I ~ ~ I I I 
Superimposition of the r - r  * t ransi t ion of the aryl group on the second absorption band (Xmax 290-291 rim) and 

of the p - r  t ransi t ion of the ~:%H~-~-c-~o phenvliminocarbonv1 chromophore  on the f irst  band ?'max 244-249 

urn) occurs  simultaneously.  
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TABLE 1. 3 - C a r b o x y a l k y l t h i a z o l i d i n e - 2 - t h i o n - 4 - o n e  4 - T h i o s e m i ' -  

c a r b a z o n e s  and T h e i r  D e r i v a t i v e s  

C o m -  

p o u n d  

Ilia 
Illb 
IIIc 
lIId 
lVa 
IVb 
IVc 
IVd 
\ a  
Vb 
Vc 
\d  

mp, ~ 

206--207(dec.) 
186 (dec.) 

175 
166--168 
238--240 
232--233 
220--221 

215 
219--220(dec.) 

226 (dec.) 
212 
182 

Empirical formula 

C6HsO2N4S3 
C:HIoO2N4S3 
CsH,~O2N4S3 
C~oHI602N4S3 
CI4HIoO3N~SaBr 
C,sHI~O3NsSaBr 
C~6H:403X~S3Br 
C,sHIsO3NsS3Br 
C~3HnO4NsS3 
CI~H,~O4N~S3 
CtsH~O~N~S~ 
C~H~O4NzS~ 

Found. % 

N S 

21,0 36,0 
19,9 34,4 
19,0 32,5 
17,2 29,9 
14,6 20,0 
14,3 19,9 
13,8 19,0 
13,2 18.1 
17,G 24,3 
16,6 22,9 
16.3 22.3 
15,1 20,8 

Calc.. % 

N S 

21,2 36,4 
20,1 34,6 
19,2 32,9 
t7,5 30,0 
14,8 20,4 
14,4 19.8 
14,0 19,2 
13.3 18,2 
17.6 24,2 
17.0 23,4 
16,4 22,6 
15.4 21,2 

Yield, 0]0 

72 
79 
81 
69 
79 
87 
88 
90 
82 
84 
81 

TABLE 2. UV Spec t r a  of III-V 

I l l a  
lllb 
lllc 
I I l d  
Wa 
IVb 
IVc 
IVd 
Va 
Vb 
Vc 
Vd 

Chromophores 

-~-c~ 
I 

[ o=~&.'--r 
I i i 

R-r =~-~ ~ -  
I I J I 

;..,.x.nrn ]ge,,,.x ..,.ox.nm lgrzmax Lm,x . l lm Igemox ?.max. IllTl lgema x 

376 
378 
378 

4.46 
4,42 
4,47 
4,51 

399, 415" 
390". 4t5 
397, 420" 
398, 418" 

252 4,34 
255 4,27 
256 4.27 
255 4,23 
249 4,41 
248 4,46 
245 4,45 
244 4,41 
245 4,27 
245 4,27 
244 4.34 
243 4,33 

294 
295 
295 
295 
290" 
291 
290 
290 
278 
278 
278 
278 

4,16 
4.12 
4.15 
4,13 

3,68 
3,61 
4,17 
4,0l 
4,07 
4,05 

m .  

m 

4.-10 -4,38 

4,29 -t,31 

* In f lec t ions  on the  a b s o r p t i o n  c u r v e .  

The i n t r o d u c t i o n  of a p - n i t r o b e n z y l i d e n e  g roup ing  in  the 5 pos i t i on  of t h i o s e m i c a r b a z o n e  l i t  l eads  to the 
r 

of a new band with a m a x i m u m  at 375-378 b e c a u s e  of the f o r m a t i o n  of the 5~i-c#,-~"=~s c h r o m o -  deve lopment  

phore .  E l e c t r o n  t r a n s f e r  in  the d i t h ioca rbona t e  c h r o m o p h o r e  is  h inde red  as a r e s u l t  of d rawing  toge the r  of 
the  e l e c t r o n s  f r o m  the S a tom in  the 1 pos i t ion ,  and the m a x i m u m  in the s e c o n d b a a d  is  s h i f t e d h y p s o c h r o m i e a l l y  
to 2 7 8 n m ,  where  t h e r e  is  s u p e r i m p o s i t i o n  of the r - r *  t r a n s i t i o n s  of the phenyl  r i n g s .  S imi l a r l y ,  t he r e  is  
a l so  a h y p s o c h r o m i c  shift  of the m a x i m a  in  the second  band to 243-245 nm (Table 2). 

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

The UV s p e c t r a  of me thano l  so lu t ions  of the compounds  were  r e c o r d e d  with an  SF-4A s p e c t r o p h o t o m e t e r .  

3 - C a r b o x y a l k y l t h i a z o l i d i n e - 2 , 4 - d i t h i o n e s  (II). These  compounds  were  obta ined  by r e a c t i o n  of 0.02 mole  
of 3 - c a r b o x y a l k y l t h i a z o l i d i n e - 2 - t h i o n - 4 - o n e s  {I) with 0.89 g of pur i f i ed  phosphorus  pen ta su l f ide  in  25 ml  of 
dioxane with v igorous  s t i r r i n g  and r e f lux ing  in  a f lask  equipped with a ref lux  c o n d e n s e r  for  1 h. The r e s u l t i n g  
so lu t ions  w e r e  c l a r i f i ed  with ac t iva ted  cha rcoa l  and used  without addi t iona l  p u r i f i c a t i o n  in  the subsequen t  syn -  

t h e s e s .  

3 - C a r b o x y a l k y l t h i a z o l i d i n e - 2 - t h i o n - 4 - o n e  4 - T h i o s e m i c a r b a z o n e s  (III). These  compounds  were  obta ined 
by re f lux ing  0.02 mo le  of a f r e s h l y  p r e p a r e d  d ioxane  so lu t ion  of 3 - c a r b o x y a l k y l t h i a z o l i d i n e - 2 , 4 - d i t h i o n e s  with 
1.82 g (0.02 mole)  of t h i o s e m i c a r b a z i d e  in  20 ml  of me thano l  for  2-3.5  h unt i l  hydrogen  sul f ide  evo lu t ion  
ceased .  The c o r r e s p o n d i n g  t h i o s e m i c a r b a z o n e s  w e r e  p r e c i p i t a t e d  by cool ing the m i x t u r e  for  24 h or  by the 
addi t ion  of the  m i n i m u m  amount  of wa te r .  C r y s t a l l i z a t i o n  f r o m  w a t e r  gave d i r t y - y e l l o w  and orange  c r y s t a l l i n e  

p roduc t s .  

5 - A r y l i d e n s - 3 - c a r b o x y a l k y l t h i a z o l i d i n e - 2 - t h i o n - 4 - o n e  4 - T h l o s e m i c a r b a z o n e s  0-V, V). A m i x t u r e  of 5 
. m o l e  each of t h i o s e m i c a r b a z o n e  III and 5 - b r o m o i s a t i n  (or p - n i t r o b e n z a l d e h y d e )  in 20 mI of e thanol  was r e -  
fluxed for  2 h with 0.5 g of NH4C1 and 0.5 ml  of NH4OH. Red, b o r d e a u x - r e d ,  o r  ye l low p r e c i p i t a t e s  fo rmed  
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af te r  10-15 rain. Af ter  24 h, the mix tu re  was diluted with water ,  acidified with HC1, and f i l tered.  The p rod-  
ucts were  c rys t a l l i zed  f r o m  acet ic  acid o r  dioxane. 
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3. 
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R E A C T I O N  OF 2 - I M I N O - 3 - A R Y L - 4 - O X O T H I A Z O L I D I N E S  

W I T H  P H E N Y L  I S O T H I O C Y A N A T E  

Y u .  V.  S v e t k i n ,  S. A .  V a s i l ' e v a ,  
a n d  L .  D.  T o k a r e v a  

UDC 547.789.1.5 

2-Pheny l th ioca rbamoyl imino-3 -a ry l -4 -oxo th iazo l id ines ,  which a re  hydrolyzed at the C =N and 
N 3 = C 4 bonds of the thiazolidine ring to give 3-ary l th iazo l id ine-2 ,4-d iones .  N-phenyl th iocarb-  
amoylarylpseudothiohydantoic  acids,  and 3-phenyl th iocarbamoyl th iazol id ine-2 .4-dione ,  were  
synthes ized by reac t ion  of 2 - imino -3 -a ry l -4 -oxo th i azo l id ines  with phenyl isothiocyanate .  

In o rde r  to obtain compounds with poss ib le  physiological  act ivi ty we invest igated the addition of phenyl 
isothiocyanate  to the imino group of 2 - imino-3 -a ry l -4 -oxo th i azo l id ines  Ia- i  to give 2-phenyl th iocarbamoyl-  
im ino -3 -a ry l -4 -oxo th i azo l id ines  I Ia- i  in high yie lds .  

~ r 
+ C6Hs--N~C=S * 

H2O, 30%Hcl 

c---N~._7/ 
H2C\s/'C~N~N HC6H s 

S 
I la- i  

I 

O~C__N/C6H 5 S 
l ~ + NH2CN HC6H5 H..C~.s/C% O 

I11 1H20' H+ 

NH3 * H.2S + C6HsNH 2 * CO., 

s f  
O~c/OI'J.. N/C N HC6 H 5 

I II 
fl 2 C'~s/C'~ N HC6H 5 

w A  

S IL 
O %C/O H.. N,/HCN H CsH5 

I I 
II:C'--S/C%NCsH 5 

S S 
II IT 

O~C--N/cN~cous uoo O~C---N/CNHCsUs 
-H20 H2C~s/C~NceH5 (HCI) fl2C.~s/C~o + C~HsN H 

1v I3 v V! 
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