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C O N D E N S A T I O N  O F  D I M E T H Y L I D Y N E H E M I C Y A N I N E S  

W I T H  K E T O N E S  

Y u .  L .  S l o m i n s k i i  a n d  I .  D.  R a d e h e n k o  UDC 547.789:543 : 422.25.4.6 

A general  method has been found for the synthesis of hetaryl idene-subst i tu ted unsaturated ketones of 
the II type, which are  rnerocyanines.  The method consis ts  in condensation of/3-(dialkylarnino)vinyl de r iva -  
tives of quaternary  sal ts  of ni trogen he terocycles  (I) with aliphatic o r  al icycl ic  ketones. The react ion is 
ca r r ied  out in a mixture of methanol solution of sodium rnethoxide with pyridine. 

'L. 

i II a - h  

Hernicyanines I, which contain dirnethylamino or  diethylarnino groups,  as well as rnorpholic or 
piperidine res idues ,  may be used. It is more  convenient to use the dirnethylarnino derivat ive be-  
cause of the volatility of the evolved amine. Hemicyanines with p r i m a r y  a romat ic  or  secondary al- 
i p h a t i c -  a romat ic  amine res idues ,  as well as acyl der ivat ives  of the fo rmer ,  cannot be used in the 
condensation under considerat ion because of their  lability under the react ion conditions. Merocyanines 
(II) with 1,3,3-tr imethylindolenine res idues  can be obtained by using 1,3,3- t r i rnethyl-2-forrnylrnethyl-  
eneindoline in place of the hernicyanine {IIe-h were  obtained in this way). 

2,5-Bis[(3-ethyl-2-benzothiazolinylidene)ethylidene]cyclopentanone (IIa) was obtained by refluxing 5 
rnmole of cyclopentanone and 11 rnmole of 2-(/3-dirnethylaminovinyl)-3-ethylbenzothiazolium iodide in a 
mixture of 8 rnl of 2 N sodium rnethoxide solution and 3 rnl of dry pyridine for 30 rnin. The PMR spec t rum 
in t r i f luoroacet ic  acid, in which IIa forms a cation, contains a singlet  at  2.50 pprn (4H), doublets at 3.99 pprn 
(2H) with J = 8.0 Hz, and 6.45 pprn (1H) with J = 15.0 Hz, two tr iplets  at 1.36 ppm (6H) and 5.98 ppm (1H), 
a multiplet  with a weakly expressed  fine s t ruc ture  at 4.43 pprn (4H), and a rnultiplet at 7.20-824 pprn (9H). 
1 ,3-Bis  [(1,3,3-trirnethyl-2-indolinylidene)ethylidene]acetone (IIe) was obtained by refluxing 0.01 mole of 

TABLE 1. Merocyanines I Ia -h  

Com - 
pound 

l l a  
llb 
l lC 
lid 
l i e  
IIf 

R A 

lille 

CH=CH 
CH~C'H 
C{CH3)~ 
C(CH3)2 
C(CH3}2 
C (CH3) 2 

C~H8 
C2H5 
C~H~ 
C2H~ 
CH3 
CHz 
CHa 
Ctt3 

(CIt2)~ 
(CH2)3 
(CH2)2 
(CHDB 
H,H 
(CH~)~ 
(Ct12)3 
o-C6H4 

mp, ~ 
Empirical !Found, ICalc.,I kma d Yield, 
formula % i ~176 nm "'l % 

227--228* 
214--215 
229--230 
231--232 
193--194 
242--243T 
247--248 
232--233 $ 

C27H26N2OS2 
C28H2sN2OS2 
C3,HzeN20 
C3~H32N20 
C29H3~N20 
C3,tt34,N~O 
C32H3~N20 
C35H34N20 

S 14,0 S 14.0 602 65 
513,6[$13,51 556 63 
N 6,3, N 6,35,6 665 34 N 6.3 N 6,1 616 37 

6.6 N 6,6 520 24 
N N 563 51 6,1 6.2 

6 0 N 525 24 N 6,0 
N 5,8 N 515 t6 

* The decomposit ion point (246 ~ was in agreernent  with the value in [1]. 
#The decomposit ion point (264 ~ was in agreement  with the value in 
~]. 
SPr io r  to crysta l l izat ion,  the compound was chrornatographed in 
benzene on aluminum oxide. 
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dry  acetone and 0.02 mole  of  1 ,3 ,3 - t r ime thyI -2 - fo rmylme thy lene indo l ine  in 10 mI  of a 2 N sodium methoxide 
solution for  2 h. The product  was p rec ip i t a t ed  by the addition of w a t e r  and ch romatographed  in benzene on 
a luminum oxide. The PMR s pec t rum  of IIe in carbon t e t rach lo r ide  contains two s inglets  a t  1.68 ppm (12H) 
and 3.30 ppm (6H), doublets at  5.37 ppm (2H), with J = 12.0 Hz, and a t  5.97 ppm (2H), with J = 16.0 Hz, a 
t r ip le t  a t  7.83 ppm (2H), and a mul t ip le t  a t  6.55-7.19 ppm (SH). The merocyan ines  p r e sen t ed  in Table 1 
we re  s i m i l a r l y  obtained. 

The UV, IR,  and PMR s pec t r a  of IIa ,  which was synthes ized  via the method desc r ibed  h e r e ,  and of a 
s ample  obtained by a l te rna t ive  synthes is  [1 ] we re  identical .  The PMR spec t r a  we re  r eco rded  with a Tes la  
BS 487B s p e c t r o m e t e r  (80 MHz) with t e t r amethy l s i l ane  as  the in ternal  s tandard .  
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