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New polymethine  dyes - selenonaphtheno[2,3-d]thiazole der iva t ives  - w e r e  synthes ized.  It is 
shown that  all of the syn thes ized  dyes which have a selenonaphtheno[2,3-d]thiazole res idue 
a re  m o r e  deeply co lo red  than the cor responding  6 ,7-benzobenzothiazole  and thionaphtheno- 
[2,3-d]thiazole d e r i v a t i v e s .  

I t  is known that  polymethine  dyes which contain a thiazole r ing condensed with thiophene or  thionaphth-  
erie r ings  a re  cons ide rab ly  m o r e  deeply co lo red  than the cor responding  benzothiazole  and benzobenzothiaz-  
ole der iva t ives  and a re  e x t r e m e l y  in te res t ing  optical  s ens i t i z e r s  of photographic m a t e r i a l s  [1-3]. In this 
connection,  it was of i n t e r e s t  to synthes ize  dyes which contain a selenophene or  selenonaphthene r ing con-  
densed with a th iazole  r ing  and to study the i r  p r o p e r t i e s .  

In this communica t ion  polymethine dyes  with selenonaphtheno[2,3-d]- thiazole  (I) res idues  having 
s t r u c t u r e s  II and III  a re  desc r ibed :  

- , I , , ~ \ N ) %  
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where  Z is a selenonaphtheno [2,3-d]thiazole res idue ,  Z' is  a selenonaphtheno [2,3-d]thiazole,  6 ,7-benzobenzo-  
thiazole ,  benzothiazole ,  or  benzose lenazole  res idue  (or the i r  der iva t ives ) ,  A is H or  alkyl,  and n = 1 o r  2. 

The posi t ions  of the absorp t ion  m a x i m a  in ethanol of the synthes ized  c a r b o -  and merocyan ines  and the 
hypsoch romic  shif ts  for  compounds with u n s y m m e t r i c a l  s t r u c t u r e s  a re  p resen ted  in Table 2. 

It  is apparen t  f r o m  an examina t ion  of the absorp t ion  m a x i m a  of the dyes obtained that all of the se leno-  
naphtheno[2,3-d]thiazole de r iva t ives  a re  m o r e  deeply co lored  than the cor responding  6,7-benzobenzothiazole  
and thionaphtheno[2,3-d]thiazole de r iva t ives  (a shif t  in the absorpt ion m a x i m u m  of 43 nm and 16 nm, r e s p e c -  
t ively,  in the case  of s y m m e t r i c a l  ca rbocyanines ) .  

A c o m p a r i s o n  of the hypsoch romic  shif ts  of u n s y m m e t r i c a l  ca rbocyan ines  and d imeth inomerocyanines  
indicates  that  the bas i c i ty  of the selenonaphtheno[2,3-d]thiazole res idue  is of about the same  o r d e r  as that 
of 6 ,7 -benzobenzo-  and thionaphtheno [2,3-d]thiazole res idue  s .  

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

Cyanines (Table 2). Symmet r i ca l  Carbocyanine  (IV). This was obtained by heating the ethiodide of 
me thy l - subs t i tu t ed  base  I with excess  ethyl o r thoformate  in acet ic  anhydride at 130-135 ~ for  20 rain in a 
g lycer ine  bath.  

S y m m e t r i c a l  Dicarbocyanine  (V). This was synthes ized  by heating the ethiodide of methy l - subs t i tu ted  
base  I with the ethiodide of 2-(5-ani l inobutadienyl)selenonaphtheno [2,3-d]thiazele in acetic anhydride in the 
p r e s e n c e  of t r i e thy lamine  in a bo i l ing-wate r  bath for  30 rain. 
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TABLE 2. Absorp t ion  Maxima of C a r b o -  and Merocyanines  in 
Ethanol 

Dye 

IV 

VI 

VII 

VIII 
. IX 

Gell, 
form. 

II 

II 
II 

II 

II 

II 
Ill 
Ill 
Ill 

Z in formula II or III 

Selenonaphtheno[2,3-d]- 
thiazole 

6,7-Benzobenzothiazole 
Thionaphfiaenc(2,3-d]thiazole 

Selenonaphthenc(2,3-d]thiaz. 
Thionaphtheno[2,3 -d] thiazo le 
Selenonaphtheno[2,3-d]thiaz. 
Thionaplffheno[2,3 -d]thiazo le 
Selenonaphtheno[2,3- d] thiaz. 
Selenonaphtheno[2.3-d]thiaz. 
6,7-Benzobenzothiazole :~ 
Thionaphtheno[2,3-d]uhiazole 

Z' in formula II 

kma x Hypso- 
tin ~th ̂ - I chromic 
'ol ~n ~'~m shift, nm ), t 

when~H and 

Sclcnonaphtheno[2,3- 636(729) 
d]thiazole 

6,7-Benzobenzothiaz 593 [4] 
Thionaphtheno[2,3-d: 630 [ 31 
thiazolc 

Bedlzothiazole 598~f 
Benzothiazole 596 [ 3 ] 
6, 7-Benzobenzothiaz 611 
6,7-Benzobeazorhiaz 610 [ 31 
Benzoselenazole 605~" 

-- 562 
_ 540[s1 
-- 559131 

1,0 
2,0 
3,5 
1,5 
1,0 

27,0 
27,5 
27,0 

* h m a x  of s y m m e t r i c a l  d icarbocyanine  V. 
r ~ m a x  (in ethanol) of s y m m e t r i c a l  ca rbocyanines  with benzoth iaz-  
ole and benzose lenazo le  res idues  at 558 nm [4] and 572 nm [4], r e -  
spec t ive ly .  
$ k m a x  (in ethanol) of the monomethlnoxanine der iva t ive  of 3 -e thy l -  
rhodanine at 542 nm [6]. 

U n s y m m e t r i c a l  Chain-Unsubs t i tu ted  Carbocyanines  (VI, VII, and VIII).  These  were  obtained by hea t -  
ing the ethiodide of me thy l - subs t i t u t ed  base  I with the ethiodides of the 2-(/3 -acetani l inovinyl)  de r iva t ives  of 
6 ,7-benzobenzothiazole ,  benzothiazole ,  or  benzose lenazole  for  10 rain at 120-125 ~ (in a g lycer ine  bath) in 
acet ic  anhydride in the p r e s e n c e  of t r i e thy lamine .  

Mesoa lkyl -Subs t i tu ted  U n s y m m e t r i c a l  Carbocyanines  (X, XI, XII, XIII, and XIV). These  were  syn the-  
s ized  by heat ing the ethiodide of me thy l - subs t i tu t ed  base  I with the ethyl methosul fa te  of the 2-fi - m e t h y l -  
mercap top ropeny l  or  2-[3 -me thy lmercap tobu teny l  der iva t ive  of benzothiazole  or  benzose lenazole  in an-  
hydrous  ethanol for  20-30 min  in the p r e s enc e  of t r i e thy lamine  on a bo i l ing-wate r  bath. 

To isola te  the dyes ,  e t he r  was added to the cooled reac t ion  m a s s ,  the prec ip i ta te  or  res inous  m a s s  
was d isso lved  by heating in ethanol ,  and 10% aqueous po tass ium iodide was added to the solution.  The c a r b o -  
cyanines  were  pur i f ied  by r ec ry s t a l l i z a t i on  f rom ethanol,  and the d icarbocyanines  were  purif ied before  
c rys t a l l i za t ion  by c h r o m a t o g r a p h y  with a column fil led with a luminum oxide (with ch lo ro fo rm as the eluent).  

Dimeth inomerocyan ine  0-X). This was obtained by heating a mix tu re  of the ethiodide of m e t h y l - s u b -  
st i tuted base  I,  3 -e thy l -5 - (ace tan i l inomethy lene) th iazo l id ine -2- th ion-4-one ,  anhydrous ethanol, and t r i -  
e thylamine on a bo i l ing -wa te r  bath for  30 rain. It  was purif ied by r ec rys t a l l i z a t i on  f rom anhydrous ethanol.  
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