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A number  of d imethyl idynenul lomethyl idynedimerocyanines  that a r e  de r iva t ives  of 1 -me thy l -2 -  
th ioke to-3-e thy l imidazo l id in-4-one ,  2 - th ioke to -3 -n-bu ty loxazo l id in -4 -one ,  and 1 -pheny l -3 -  
m e t h y l p y r a z o l - 5 - o n e  were  synthes ized.  The color  of the dyes depends on the acidity of the 
t e rmina l  ke tomethylene  res idue .  The m o s t  effect ive s ens i t i z e r s  a r e  d imerocyan ines  that a r e  
de r iva t ives  of 4 ,5-diphenyl thiazole  with t e rmina l  r e s idues  of 2 - th ioke to -3-a lky l th iazo l id in -4-ones .  

We have p rev ious ly  desc r ibed  the p r o p e r t i e s  of d imethyl idynenul lomethyl idynedimerocyanines  that a r e  
de r iva t ives  of 2 - th ioke to -3 -a lky l th iazo l id in -4 -one  with va r ious  ni t rogen-containing he teroeycl ic  res idues  [2, 3]. 
It s e emed  of in te res t  to Study the ef fec t  of the nature  of the t e rmina l  ketomethylene res idues ,  pa r t i cu la r ly  the i r  
acidi t ies  [4], on the co lo r  and sensi t iz ing abili ty of d imerocyan ines .  The l i t e ra tu re  data on d imerocyanines  of 
this so r t  a r e  l imited p r i m a r i l y  to patent  data [5-10], on the bas i s  of which it is not poss ib le  to draw any conclu-  
sions regarding  the re la t ionship  between the p r o p e r t i e s  of these  dyes and the i r  s t ruc tu res .  

In the p r e s e n t  r e s e a r c h  we obtained dimethyl idynenul lomethyl idynedimerocyanines  (I) that a re  der iva t ives  
of 1 -me thy l -2 - th ioke to -3 -e thy l imidazo l id in -4 -one ,  2 - th ioke to-3-n-bu ty loxazo l id in -4-one ,  and 1-phenyl -3-  
me thy l -5 -py razo lone .  The synthes is  of d imerocyan ines  I was accompl i shed  by a known method [3] s ta r t ing  f r o m  
the cor responding  d imethy l idynemerocyan ines  (II). 
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It is evident f r o m  the data in Table 1 that in the case  of der iva t ives  of the slightly bas ic  3 ,3-dimethyl in-  
dolenine that the co lo r  deepens somewhat  as the acidity of the t e rmina l  ketomethylene res idue  (Z 2) i nc r ea se s .  
Deepening followed by an i nc rea se  in the colora t ion occurs  in the case  of dyes with m o r e  bas ic  benzothiazole,  
4 ,5-diphenyl thiazole ,  and pyr id ine  res idues  as the acidi ty of the t e rmina l  ketomethylene ring inc reases .  The 
effect  of the acidity of the t e rmina l  ke tomethylene  res idue  on the color  becomes  m o r e  unders tandable  if the 
hypsochromic  shif ts  (AX max,  Table 1) for  the invest igated d imerocyan ines  I a r e  examined.  The absorpt ion 
m a x i m a  of alcohol solut ions of fou r - r i ng  dyes III with 2- th ioke to-3-e thy loxazol id in-4-one ,~  2 - th ioke to -3 -e thy l -  
th iazol idin-4-one,  and 1 - p h e n y l - 3 - m e t h y l - 5 - p y r a z o l o n e  res idues  n e c e s s a r y  fo r  the calculat ion of the hypso-  
chromic  shif ts  a r e  found at 633, 650 [3], and 616 nm, whereas  the absorpt ion  max ima  of alcohol solutions of 
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* See [1] fo r  communica t ion  IV. 
"~ Rep lacement  of the C2H 5 group by n-Call s does not affect  the posi t ion of the absorpt ion maximum.  
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TABLE 1. Abso rp t ion  Maxima and H y p s o c h r o m i c  Shifts (Ah max  ) 
of Alcohol  Solutions of D i m e r o c y a n i n e s  I* 

1-Methyl-2- 
2-Thioketo- Ithioketo-3- 2-Thioketo- 3-ethyl-4- 1-Phenyl-3- 
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~ . .  I~176 on" 5~ida zolido n. 5-ylidene opyrazol-4- 
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* The adso rp t ion  m a x i m a  in benzene  a r e  indicated in p a r e n t h e s e s .  
t Z 2 = 2 -  T h i o k e t o - 3 - e t h y l - 4 - 0 x a z o l i d o n -  5 -y l idene .  

TABLE 2. D i m e r o c y a n i n e s  I 
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1- Methyl- 2- thioketo- 222 
3- ethyl-4-imidazoli- 
don-ff-vlidene 

2-Thiok4to- 3 - n-but~tl- 221--22~ 
4-oxazolidon-5- vlid. 

1 -Phenyl-3 - methy'l-5- 192 
ox0pyrazol-4-ylidene 

1-Methyl- 2-thioketo. 270 
8-ethyl-4-imidazoli- 
don-5- ylidene 

2-Thioketo-3- n- butyl- 246--24~ 
4-0xazolidon-5- 
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1-phenyl-3- methyl-5- 158 
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2-Thiok~to-3- n-butyl- I 240 
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1-Phenyl-3- methyl-5- I 247 
oxopyrazol-4- ylide ne] 
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* The dye was  pur i f i ed  by ref luxing with ethanol .  
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s y m m e t r i c a l  indo- ,  th ia - ,  4 ,5 -d ipheny l th i azo lo - ,  and p y r i d o c a r b o e y a n i n e s  a r e  found at  548 [3], 558 [3], and 
563 [3], r e spec t ive ly .  

As expected,  the h y p s o c h r o m i c  shif ts  d e c r e a s e  as  the bas i c i t i e s  o r  ac id i t ies  of the t e r m i n a l  h e t e r o r e s i -  
dues i nc r ea se .  Py r id ine  de r iva t i ve s  in which the h y p s o c h r o m i c  shif t  i n c r e a s e s  as  the acidi ty  of the t e rmina l  
ke tome thy lene  g roup  i n c r e a s e s  cons t i tu te  an except ion  to this.  In this connect ion,  it was  of i n t e r e s t  to s tudy 
the behav io r  of 2 - subs t i t u t ed  pyr id ine  de r iva t i ve s  in Solvents  with d i f fe ren t  po l a r i t i e s .  It migh t  have been  ex-  
pec ted  that  the s t r u c t u r e  of  the 2 - subs t i t u t ed  py r id ine  de r iva t i ve s  with a t e r m i n a l  p y r a z o l o n e  r e s idue  would be 
c l o s e r  to d ipo la r  and that  in this ea se  negat ive  s o l v a t o c h r o m i s m  should be displayed.  As seen  f r o m  Table 1, 
this  is ac tua l ly  the ca se .  In the c a s e  of the d i m e r o c y a n i n e  with a weakly  ac id ic  2 - t h i o k e t o - 3 - n - b u t y l o x a z o l i d i n -  
4 -one  r ing  the c o l o r  in a lcohol  is 7 nm d e e p e r  than in benzene;  this cons t i tu tes  ev idence  that  i ts m o l e c u l a r  
s t r u c t u r e  is c l o s e r  to covalent .  The e l e c t r o n  dens i ty  d i s t r ibu t ion  in the c h r o m o p h o r e  b e c o m e s  m o r e  un i fo rm 
as  the ac id i ty  of  the t e r m i n a l  ke tomethy lene  r e s idue  i n c r e a s e s  fu r the r .  However ,  in the c a s e  of the m o s t  
ac id ic  1 - p h e n y l - 3 - m e t h y l - 5 - p y r a z o l o n e  the un i fo rmi ty  of the e l e c t r o n - d e n s i t y  d is t r ibu t ion  again is d i s rup ted ,  
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and the s t ruc tu re  of the dye approaches  the dipolar  ion form,  in connection with which it displays nega-  
t ive s o l v a t e c h r o m i s m .  

Of the examined dyes,  the mos t  effect ive s ens i t i ze r s  a r e  d imerocyan ines  that a re  4 ,5-diphenyl thiazole  
de r iva t ives  with t e rmina l  2 - th ioke to -3-e thy l th iazo l id in -4-one  [11] and 2 - th ioke to -3-n-bu ty loxazo l id in -4-one  
re s idues .  Rep lacemen t  of the t e rmina l  2 - th ioke to-3-e thy l th iazo l id in -4-one  ring by the 1 -me thy l -2 - t h io k e to -3 -  
e thy l imid iazo l id in-4-one  ring leads to a sha rp  dec r ea se  in the sensi t iz ing effect,  and 1 - p h e n y l - 3 - m e t h y l - 5 -  
pyrazo tone  de r iva t ives  do not have sensi t iz ing abili ty at  all; this is evidently assoc ia ted  with the high tendency 
of these dyes to f o r m  photographical ly  sl ightly act ive  H aggrega tes  on the s i l ve r  halide sur face .  

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

Qua te rna ry  Salts of Dimethy l idynemerocyanines  (2-Methyl thiothiazol in-4-one Der ivat ives) :  These c o m -  
pounds were  obtained by the method in [3]. 

Dimerocyan ines  (I, Table 2). A 1 mmole  sample  of the above- indica ted  qua te rna ry  sa l t s  was  heated with 
I mmole  of the cor responding  ke tomethylene  compound in 3 ml  of pyr idine in the p r e sence  of t r i e thy lamine  
(0-16 ml) at 130-140~ (in the bath) fo r  10.15 min,  a f t e r  which the mixture  was diluted with 3 ml  of ethanol and 
cooled. The p rec ip i t a ted  dyes were  c rys t a l l i zed  f r o m  ethanol. The pur i ty  of the products  was moni tored  by 
ch romatography  on a luminum oxide. 

37 Ethyl-  4 -hyd roxy -2 -  (1 -pheny l -3 -me thy l -5 -oxopyrazo l -4 -y l i dene ) -  5- [3: ethy_l.-2- (1-phenyl-3-  methy l -5 -  
oxopyrazo l -4 -y l idene) -4 - th iazo l idon-5-y l idenemethy lene] th iazo l ine  (III, Z 2 = 1 - P h e n y l - 3 - m e t h y l - 5 - o x o p y r a z o l -  
4-yl idene) .  A mix ture  of 0.44 g (1 mmole)  of the t r ie thylamine  sa l t  of 2 - th ioke to -3 -e thy l -5 - (2 - th ioke to -3 -  
e thy l -4 -hydroxy th iazo l in -5 -y lmethy lene ) -4 - th iazo l idone  (IV) and 0.64 ml  (6 mmole) of dimethyl  sulfate  was 
heated at  135-140 ~ for  15 min,  a f t e r  which the resul t ing quaterr .ary  sa l t  was  washed  with 15 ml  of dry e the r  
and mixed with 0 .36g  (2 mmole)  of 1 - p h e n y l - 3 - m e t h y l - 5 - p y r a z o l o n e  and 3 ml  of pyridine,  and the mix tu re  was 
heated at 130-135~ for  60 min. It was then allowed to stand at room t empera tu re .  After  16 h, the pyr id ine  
was  r e m o v e d  by vacuum dist i l lat ion,  the res idue  was ref!uxed with 17 ml  of ethanol, and the mix tu re  was 
allowed to stand overnight  in a r e f r i g e r a t o r .  The p rec ip i t a te  was r emoved  by f i l t ra t ion and washed with e the r  
to give 0.48 g (81%) of a product  with mp 228-230~ Found: N 13.6; S 10.5%. C31H28N6OIS 2. Calculated: 
N 13.7; S 10.5%. 

Triethylamine_Salt  of 3-  E thy l -4 -hyd roxy-2 -  (2 - th ioke to -3-e thy l -4 -oxazo l idon-5-y l idene) -5 -  [3-e thyl -2-  
(2-thioket•-3-ethy•-4••xaz••id•n-5-y•idene)-4-thiazo•id•n-5-y•idenemethy•ene]thiazo•ine (HI, Z 2 = 2 -Th ioke to -  
3 -e~y l -4 - -oxazo l idon-5 -y l idene ) ,  A 0.28-g (2 mmole)  sample  of 2- thioketo-3-ethyloxazol idin-4--one,  4 ml of 
pyr id ine ,  and 0.32 mi  ( ~ 2 mmole)  of t r i e thy lamine  w e r e  added to 1 m m o l e  of the q u a t e r n a r y  sa l t  IV obtained 
as  indicated above,  and the m i x t u r e  was heated at  130~ fo r  60 rain. Af te r  16 h, the mix tu re  was  diluted with 
90 ml  Of benzene,  and the resul t ing p rec ip i t a t e  was r emoved  by  f i l t ra t ion  and washed with alcohol and e the r  
to give 0.18 g (27.5%) of a p roduc t  with mp 208-210 ~ ( f rom ethanol, 1 :140)  in the f o r m  of f ine d a r k - g r e e n  c r y s -  
ta ls .  Found: N 10.6; S 19.5%. C2TH3~NsO6S 4. Calculated: N 10.7; S 19.5%. 
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