
A N E W  G R O U P  O F  M E R O C Y A N I N E S  C O N T A I N I N G  S E L E N A Z O L I D I N E  

A N D  T E T t ~ A H Y D R O S E L E N A Z I N E  R I N G S  

V .  E .  K o n o n e n k o ,  B .  E .  Z h i t a r ' ,  
a n d  S. N. B a r a n o v  

UDC 668.8 : 547.739.3'831'869.6 : 543.422.6 

New meroeyanine  dyes containing selenazolidine and te t rahydrose lenaz ine  r ings have been 
obtained. As compared  with the analogous dyes of the isorhodanine s e r i e s  the long-wave 
m a x i m a  of the i r  IR s p e c t r a  have ba thochromic  shifts .  

It  is known [1, 2] that  3-a lkylrhodanines  readi ly  condense with 3-a lkylbenzothiazol ium iodides f o r m -  
ing meroca rbocyan ines .  It has recent ly  been shown that with alkyl halide de r iva t ives  of quinaldine and of 
lepidine isorhodanines  give quinomerocyanines  [3]�9 We have synthesized a new s e r i e s  of merocyan ines  
containing selenazolidine and te t rahydrose lenaz ine  r ings.  In compar i son  with the analogous merocyan ines  
der ived f r o m  isorhodanine,  the long-wave m a x i m a  of thei r  se lenium analogs have ba thochromic  shifts.  The 

�9 / 
dyes obtained can  poss ib ly  find use as s ens i t i ze r s  of s i lve r  b romide  emuls ions  and in the cme-pho tographm 
industry:  
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E X P E R I M E N T A L  

5-Ani l inomethylene-4- th ioxose lenazol id ine-2- th ione  (I): Separate solutions of 0.90 g (0�9 mole) of 
4- th ioxose lenazol id in-2-one  [4] in 8 ml  of f resh ly  disti l led dioxane and of 0.98 g (0.005 mole) of diphenyl- 
fo rmamid ine  in 7 ml of dioxane were  made.  The solutions were  mixed in a t e s t  tube which was then sealed.  
On the following day, the reac t ion  mixture  was f i l tered and the res idue on the f i l t e r  was washed with a 
smal l  amount of dioxane. The addition of pe t ro leum e the r  to the f i l t ra te  prec ip i ta ted  (It. Yield 1.95 g 
(68.~0), mp 222~ (from benzene).  Found: N9.9%. C10HsN2OSSe. Calculated:  N9.9%. 

4 - T h i o x o t e t r a h y d r o - l , 3 - s e l e n a z i n - 2 - o n e  (ID. To a solution of 3.56 g (0.02 mole) of t e t r a h y d r o - l . 3 -  
se lenaz ine-2 ,4-d ione  [5] in 50 ml of m-xy lene  was added 5 g (0.022 mole) of P2S5, and the mixture  was 
boiled for  2 h 30 rain. Then it was f i l tered,  the m-xy lene  was dist i l led off in vacuum, and hexane was added. 
The prec ip i ta te  that  deposited was c rys ta l l i zed  f r o m  benzene.  Yield 1.6 g (82.5%), mp 157~ (decomp.). 
Readi ly soluble in acetone, dichloroethane,  and d imethy l fo rmamide  and, on heating, in ethanol, benzene,  
and dioxane. The b r i e f  boiling of (iI) with sodium bicarbonate  led to par t ia l  hydrolys is  with the fo rmat ion  
of the initial t e t r a h y d r o - l , 3 - s e l e n a z i n e - 2 , 4 - d i o n e .  Found: N 7.5; Se 40.6%. C4H5NOSSe. Calculated:  N 
7.3; Se 40.7%. 
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TABLE I. Merocyanine Dyes (VI-IX) 

Com- 
pound 

Via 
VIb 
VII 

VIII 
IXa 
IXb 

S e  

Se 
Se 
Se 
Se 

o o 

0 
o 

s 

mp, ~ 
(deeomp.) 

210 
259--260 

252 
227--228 

213 
218 

Empirical 
formula 

CIsHI~N2OSSe 
ClsH mN'2OS= 
CI~HmN2OSSe 
CI~H14N=OSSe 
C16H14N2OSSe 
C16Hl~N2S~Se 

found 

8,2 
9,5 
8;2 
7,7 
7,7 
7,6 

N,% 

calc. 

8,2 
9,3 
8,2 
7,8 
7,8 
7,4 

Xmax, Yield, 
- - n m  !% 

598 72 
593 79 
611 i 74 
604 i 61 
652 I 68 
656  53 

i 

5-Ani l inomethylene-4- th ioxote t rahydroselenazin-2-one  (III). This was obtained in a s imi la r  manner  
to (t) f rom (II) and diphenylformamidine.  Yield 1.85 g (62.3~), mp 208~ (from benzene). Found: N 9.27o. 
CllH10N2OSSe. Calculated: N 9.4%. 

Te t rahydro- l ,3 - se lenaz ine-2 ,4 -d i th ione  (fV). To a solution of 3.56 g (0.02 mole) of t e t r a h y d r o - l , 3 -  
selenazine-2,4-dione in 50 ml of dehydrated f reshly distilled dioxane was added 5 g (0.022 mole) of P2S~ 
and the mixture was boiled for 2 h. Then it was fil tered, the dioxane was distilled off in vacuum, andwater  
was added. The precipitate that deposited was crys ta l l ized f rom benzene. Yield 1.75 g (83.4%), mp 153~ 
(decomp.). Readily soluble in acetone, dichloroethane, and dimethylformamide and, on heating, in ethanol, 
benzene, and dioxane. The br ief  heating of (IV) with sodium bicarbonate led to part ial  hydrolysis  with the 
format ion of the intial t e t r ahydro - l ,3 - se l enaz ine -2 ,4 -d ione .  Found: N 6.9; Se 37.5%. C4HsNS2Se. Calcu- 
lated: N 6.7; Se 37.6 ~ .  

5-Anil inomethyleneselenazin-2,4-di thione (V). This was obtained in a manner  s imi la r  to I f rom IV 
and diphenylformamidine.  Yield 2.1 g (65%), mp 212 ~ (from benzene).  Found: N 9.1%o CllH10N2S2Se. Cal-  
culated: N 9.0%. 

Merocyanine Dyes (VI-IX). A mixture of 0.01 mole of a quaternary  quinaldinium or  lepidinium salt, 
0.01 mole of (I), (HI), or  (V), 10 ml of butanol, and 0.2 ml of t r ie thylamine was heated at the boil for  25- 
40 rain. The c rys ta l s  that deposited were fi l tered off and washed with ethanol and were then crys ta l l ized 
f rom ethanol. 
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