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STUDIES IN THE FIELD OF SYNTHETIC DYES 

LXXII. Reaction of Quaternary Salts of Quinaldine and Lepidine with 
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A number of dimethinequfnomerocyanines containing the indandtone 
nucleus has been synthesized. The influence of the substituents in 
the quinoline nucleus and on the hetero nitrogen atom on the absorp- 
tion maximum, the deviation, and the solvatochromic properties 
of the dyes has been studied. 

As an act ive compound,  indandione  is used  for  
many r eac t i ons  [1], inc luding the p r e p a r a t i o n  of 
m e r o c y a n i n e  dyes [2-7] �9 The p r e s e n t  work was devoted 
t o  the syn thes i s  and to a study of the p r o p e r t i e s  of 
d ime th inequ inomerocyan ines  conta in ing  an indandione 
nuc leus .  1 , 3 - Indand ione  r e a c t s  with or thoace t ic  e s t e r  
in the absence  of a so lvent  to f o r m  2 - ( l ' - e t h o x y e t h y -  
l t d e n e ) - l ,  3 - indandione ,  an i n t e r m e d i a t e  for  the s y n -  
thes i s  of m e r o c y a n i n e s  subs t i tu ted  in the chain [8]. 
Under the same condi t ions ,  o r thoformic  e s t e r  f o r m s  
only a monometh ineoxonol  [9,10].  Some oxonols have 
been  used success fu l ly  to obtain m e r o c y a n i n e s  [11]. 
We have c a r r i e d  out the r eac t i on  of q u a t e r n a r y  sa l t s  
of quina ld ine  a~d lepid ine  with m e t h y l e n e b i s - 1 , 3 -  
indandione in ethanol in the p r e s e n c e  of an excess  
of t r i e t hy l amine .  For  compar i son ,  a n u m b e r  of s y n -  
theses  were  c a r r i e d  out with 2 - a n i l i n o m e t h y l e n e - 1 ,  
3 - indandione  [12], which was  condensed  with the 
qua t e rna ry  sa l t s  in ethanol but in the p r e s e n c e  of an 
equ imolecu la r  amount  of a bas te  agent .  The t ime  
r equ i r ed  for  the p e r f o r m a n c e  of the r eac t ion  was 
shor tened  by a fac tor  of 10-12 and the y ie ld  of product  
ro se  somewhat .  The p r o p e r t i e s  and the r e s u l t s  of 
e l e m e n t a r y  ana lys t s  of the dyes obtained are  given 

in Table  1. 
As can be seen  f rom Table  2, pos i t ive  subs t i tuen t s  

in the 2 -qu ino ly l idene  and p a r t i c u l a r l y  in the 4 - q u i n -  
o lyl idene nuc leus  have a weak inf luence  on the ab-  
sorpt ion  m a x i m u m ,  caus ing  a smal l  ba thochromie  
shift.  The r e p l a c e m e n t  of the ethyl r ad ica l  a t tached 
to n i t rogen  in the qu inol ine  nuc leus  {IX, X) by phenyl 
(I, II) leads  to a ba thochromie  shift .  A n i t ro  group 
in the quinol ine  nuc leus  (XI) also gives a ba thoehromic  
effect as compared  with the unsubs t i tu t ed  dye X. 

The devia t ion of the qu inomeroeyan ine s  de r ived  
f rom indandione is  sma l l  and i n c r e a s e s  with an i n -  
c r e a s e  in the bas i c i ty  of the quinol ine  nuc leus .  Its 
va lue  is  h igher  the s t r o n g e r  the e l e c t r o n - d o n a t i n g  
p r o p e r t i e s  of the subs t i tuen t s  in the quinol ine  nuc leus  

and in the phenyl  r ad ica l  a t tached to the n i t rogen .  
The low va lue  of the devia t ion ind ica tes  the c l o s e n e s s  
of the indandione dyes to a s ta te  i n t e r m e d i a t e  between 

* F o r  pa r t  LXXI, see [20]. 

the ionic and covalent  f o r m s .  F o r  those  dyes in which 
the bas ic i ty  of the quinol ine  nuc leus  is  r a i s e d  by the 
p r e s e n c e  of subs t i tuen t s  the b ipo la r  fo rm probably  
p r e d o m i n a t e s  somewhat .  

Table  3 c h a r a c t e r i z e s  the so lva tochromic  p r o -  
pe r t i e s  of the indandione  dyes .  The change in the 
absorp t ion  m a x i m u m  takes  p lace  m o r e  sharply  in 
po la r  so lvents ,  sma l l  changes be ing  obse rved  in 
so lvents  of low po la r i ty .  The m a j o r i t y  of the m e r e -  
eyanines  exhibit  i n t e r m e d i a t e  s o l v a t o c h r o m i s m  with 
the deepest  co lo ra t ion  in ch lo roform or in benzene .  
By compar ing  the i n c r e a s e  in the devia t ion of the 
dyes V-VII  (Table 2) with the i r  so lva tochromie  p r o -  
pe r t i e s  (Table 3), it  can be seen  that with an i n c r e a s e  
in the devia t ion f r o m  0 to 6 n m  the re  is a t r a n s i t i o n  
f r o m  the dye with i n t e r m e d i a t e  s o l v a t o c h r o m i s m  V 
to the dye VII exhibi t ing nega t ive  s o l v a t o c h r o m i s m .  
It can be sa id  that the b ipo la r  fo rm of the dye VII 
p r e d o m i n a t e s  in  all  the solvents  se lec ted .  

EXPERIMENTAL 

General method of preparing the dyes (Table 1). A mixture of 
0,001 mole of the quaternary salt, 0.001 mole of methenylbisindan- 
dione, 0.002 mole of triethylamine, and 2-4 ml of ethanol was 
heated in the water hath fox t hr 30 min to 2 hr. The reaction 
product that precipitated on cooling was washed with ethanol and 
ether. 

The following quaternary salts were used for the syntheses: 
1-phenylquinaldinium perchlorate [13], 1-p-tolyl-g-methylqainald- 
inium perchlorate [14], 1-phenyl-5, 6-benzoquinaldinium iodide 
[15], 1-p-methoxyphenyl-6-methoxyquinaldinium perchlorate [16], 
1-phenyllepidinium perchlorate [17], 1-p-tolyt-6-rnethyllepidinium 
perchlorate [18], 1-p-methoxyphenyl-~-methoxylepidinium iodide 
[19], and 1-8-naphtyl-5,6-benzoquinaldinium iodide [14]. 
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T a b l e  3 

S o l v a t o e h r o m i s m  of t h e  I n d a n i o n e  D y e s  
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* In dioxane. 
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