
C O N D E N S A T I O N  OF 1 , 3 - T H I A Z A N - 2 , 4 - D I T H I O N E  

II.* MEROCYANINS FROM 1,3-THIAZAN-2,4-DITHIONE AND 

ITS DERIVATIVES 

E.  D. S y c h  and I .  V.  F e s e n k o  UDC 547.869'789.5.07 

Thiopropiorhodanine condenses  at the 4- thioketo group with qua te rna ry  sa l t s  of 2 -me thy l -  
and 2 -methy l -5 -methoxybenzo th iazo le  to f o r m  merocyan ins .  N-Ethy l -  and N-phenyl de-  
r iva t ives  do not undergo this react ion.  

The thioketo group in the 4-posi t ion of 1 ,3- th iazan-2,4-di th ione 

�9 s b R ~ GIL, 
I C R ~ C6tL 
R 

I a-e 

(thiopropiorhodanine) (Ia) d isplays  act ivi ty with r e s p e c t  to nueleophilic agents [2-4]~ We have a t tempted to 
use  this fac t  for  the condensation of I with qua te rna ry  sa l t s  of 2-methylbenzothiazole  and 2 - m e t h y l - 5 - m e t h -  
oxybenzothiazole,  which contain an act ive methylene  group and are  the s ta r t ing  compounds in the synthesis  
of cyanin dyes.  It turned out that only unsubsti tuted thiazandithione r e a c t s  with these  sa l t s  to f o r m  products  
which behave l ike typical  intraionoid dyes - merocyan ins :  they are  insoluble in wa te r  but soluble in ben-  
zene and s im i l a r  solvents  and mani fes t  so lva tochromic  and ha lochromic  p rope r t i e s .  All of this, together  
with the analytical  data, made  it poss ib le  to assign f o r m u l a  II to them:  

R/ = C H - -  %S ~ R /  - - C H =  S -  R =  I t ,OCH 3 

C2H 5 I I  C2H 5 

Thus, the behavior  of unsubsti tuted thiopropiorhodanine in this r eac t ion  differs  f r o m  that of 3 - s u b s t i -  
tuted thiopropiorhodanines  Ib and Ic. This is also mani fes ted  in the condensation of thiopropiorhodanines I 
with aniline, where  condensation p roceeds  only with Ia . t  On the ba s i s  of the data  p resen ted ,  it can be a s -  
sumed that  thiopropiorhodanine pa r t i c ipa tes  in reac t ions  in the m e r c a p t o  fo rm.  

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

1 ,3 -Th iazan-2 - th ion-4 -one  was obtained in accordance  with [5] with r ep l acemen t  of f l -ch loropropionic  
acid by fl -b romoprop ion ic  acid. The yield was 447o {based on fl -b romoprop ion ic  acid). Thiopropiorhodanine 
was obtained in accordance  with [6]. 

3 -Ethy l -2- [ (1 ,3 - th iazan-2- th ion-4-y l )methy lene]benzoth iazo l ine  (II, R = H). 2 -Methy l -3 -e thy lbenzo-  
thiazol ium p- to luenesul fonate  [0.35 g (0.001 mole)] and 0.163 g (0.001 mole) of thiopropiorhodanine were  
dissolved in 3 ml  of absolute alcohol, 0.1 g (0.001 mole  of t r i e thy lamine  was added, and the mix tu re  was 
ref luxed for  3 min. After cooling, the p rec ip i t a te  was f i l t e red  and washed with alcohol to give 0.19 g (637o) 

* See [1] for  communica t ion  I. 
The condensat ion product  was obtained in accordance  with the method in [3]. 

Insti tute of Organic Chemis t ry ,  Academy of Sciences of the Ukrainian SSR, Kiev. Trans la ted  f r o m  
Khimiya Geterots ik l icheskikh Soedinenii, No. 2, pp. 228-229, Februa ry ,  1971. Original a r t ic le  submit ted 
August 16, 1969. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~/est 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

210 



of a product  with mp 195 deg {from alcohol) and ~ m a x  475 nm. Found ~0 : S 29.6; N 8.4. CIaH14N2S 3 �9 H20. 
C a l c . % :  $ 2 9 . 6 ; N 8 . 6 .  

This dye was also obtained f r o m  2-methy l -3 -e thy lbenzo th iazo l ium iodide. 

3- E thyl -2-  [ (1 ,3 - th iazan-2- th ion-4-y l )methy lene] -5-methoxybenzoth iazo l ine  (l-l, R = OCH3). A mix tu re  
of 0.19 g (0.0005 mole) of 2 -me thy l -3 -e thy l -5 -me thoxybenzo th i azo l ium p- toluenesulfonate ,  0.81 g (0.0005 
mole) of thiopropiorhodanine,  3 ml  of absolute alcohol, and 0.1 g (0.001 mole) of t r i e thy lamine  was ref luxed 
fo r  1 rain; and the resu l t ing  orange p rec ip i t a te  was f i l t e red  to give 0.095 g (51%) of a product  with mp 221 
deg [from a l c o h o l - n i t r o m e t h a n e  (1:2)] and ~ max 489 nm. Found % : S 28.8. C15H16N2OS 3. Calc. % : S 28.6. 
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