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INVESTIGATIONS IN THE FIE LD OF SYNTHETIC DYES 

LXVI. The Synthes is  of Qu inomerocyan ine  Dyes Conta in ing  a Methoxy or  Hydroxy 
Group in the Quinol ine  Nucleus* 

S. V. Lepikhova and G. T. P i lyugin  
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Quinomerocyanines forming derivatives of rhodanine, oxazolone, and 
pyrazolone have been synthesized. The presence of a methoxy or a 
hydroxy group in the quinoline nucleus and in the p-position of a phe- 
nyl radical attached to the nitrogen leads to a bathochromic displace- 
ment of the absorption maximum as compared with the unsubstituted 
dye. 

In o rde r  to s tudy the inf luence of hydroxy and m e t h -  
oxy groups on the opt ical  p r o p e r t i e s  of the d i m e t h i n e -  
q u i n o m e r o c y a n i n e s ,  we have syn thes ized  the app r op r i -  
ate dyes by condens ing  6 - m e t h o x y - l - p - m e t h o x y p h e -  
ny lqu ina ld in ium pe rch lo ra t e  [1], 6 - h y d r o x y - l - p - h y -  
d roxyphenyl lep id in ium iodide [2], 6 - m e t h o x y - l - p -  
methoxyphenyl lep id in ium iodide [2], and 1 - p - m e t h o x y -  
pheny lqu ina ld in ium pe rch lo r a t e  [3] with 5 - a c e t a n i l i -  
domethy lene rhodan ine ,  5 - a c e t a n i l i d o m e t h y l e n e - 3 -  
e thy l rhodan ine ,  5-  e thoxymethy lene-  3 -pheny l rhodan ine ,  
4 - e t h o x Y m e t h y l e n e - 3 - m e t h y l -  1 - p h e n y l - 5 - p y r a z o l o n e ,  
and 4 - e t h o x y m e t h y l e n e - 2 - p h e n y l - 5 - o x a z a l o n e  [4-8] .  
F o r  c o m p a r i s o n ,  a n u m b e r  of dyes were  a lso  obtained 
f rom 1-pheny l l ep id in ium pe rch lo r a t e  [9] and 6 - m e t h y l -  
1 -p - to ly l l ep id in ium pe rch lo ra t e  [3] (see table).  

The absorp t ion  curve  of 3 - e t h y l - 5 - ( l ' - e t h y l d i h y d r o -  
q u i n o l - 2 ' - y l i d e n e e t h y l i d e n e ) - 4 - o x o - 2 - t h i a z o l i d i n e t h i -  
one [5] in ethanol  has two m a x i m a ,  the longe r -wave  
one be ing  the m o r e  in t ense  (see f igure) .  The r e p l a c e -  
m e n t  of the ethyl  r ad i ca l  on the n i t rogen  atom by a 
phenyl  r a d i c a l  weakens  the bas ic i ty  of the quinol ine  
nuc l eus  and the sho r t -wave  m a x i m u m  becomes  
s t ronge r .  The in t roduc t ion  of a methoxy group into 
the p -pos i t ion  of the phenyl r ad ica l  on the n i t rogen  
atom somewhat  weakens  i ts  e l e c t r o n - a c c e p t i n g  p rop-  
e r t i e s ,  which causes  a s m a l l  ba thochromic  d i sp lace -  
m e n t  of the absorp t ion  m a x i m u m  of the dye (I, II, III). 
The in t roduc t ion  of a methoxy group into pos i t ion  6 
of the quinol ine  nuc leus  and into the p -pos i t ion  of the 
phenyl  r ad i ca l  on the n i t rogen  atom (VI,VII,  VIII) in -  
c r e a s e s  the ba s i c i t y  of the quinol ine  nuc leus  to such 
an extent  that this is shown not  only in a ba thochromic  
d i s p l a c e m e n t  but in the fact that  the long-wave m a x i -  
m u m  becomes  the ma in  one (see f igure) .  F o r  the dyes 
XI-XIII  and XVI-XVIII,  the in t roduc t ion  of a hydroxy 
or  a methoxy group into the quinol ine  nuc l eus  and into 
the p -pos i t ion  of the phenyl  r ad ica l  at tached to the 
n i t rogen  atom causes  a cons ide rab le  ba thochromic  

*For  par t  LXV, see [12]. 

d i sp l acemen t  as compared  with the unsubs t i tu ted  dye. 
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Absorp t ion  spe c t r a  of e thanol ic  so lu t ions  
of the m e r o c y a n i n e  dyes:  1) 3 - e t h y l - 5 -  
( 1' - e thyldihydr  oquinol-2 '  - y l i d e n e e t h y l i -  
d ine ) -4 -oxo th i azo l i d ine -2 - th ione ;  2) 3- 
e thyl-4  - oxo - 5 - ( 1 ~ -pheny ld ihydr  oquinol-  
2' - y l i d e n e e t h y l i d e n e ) - t h i a z o l i d i n e - 2 - t h i -  
one; 3) 3 - e t h y l - 5 - ( 6 ' - m e t h o x y - l ' - p - m e -  
thoxyphenyldihydr  oquinol-  2' - y l i de ne e thy -  

l i dene ) -4 -oxo -2 - th i azo l i d ine th ione .  

In the case  of the oxazolone and pyrazo lone  dyes ,  
the in t roduc t ion  of a subs t i tuen t  into the quinol ine  
nuc leus  is not  accompanied  by a change in the n a t u r e  
of the cu rve ,  which is f a i r ly  s y m m e t r i c a l  in e thanol  
for  these dyes .  The p r e s e n c e  of a hydroxy or a 
methoxy group in the quinol ine  nuc leus  and in the phe-  
nyl  r a d i c a l  a t tached to the n i t r ogen  he te roa tom causes  
a ba thochromic  shift of the absorp t ion  band in all  
cases  (dyes IV,V,  IX, X,XIV,XV,  XIX). 

EXPERIMENTAL 

Quinomerocyanine dyes (see table). Equimolecular amounts of 
the quaternary salt, the intermediate from the rhodanine, oxazolone, 
or pyrazolone compound, and triethylamine (or piperidine) were 
boiled in anhydrous ethanol or pyridine (1-2 minutes for the reaction 
with ethoxymethylenephenyloxazolone, 10-30 minutes for the reaction 
with acetanilidomethyleneethylrhodanine, and ethoxymethylenephe- 
nylrhodanine, and 1-1 1/2 hr for the reaction with acetanilidometh- 
ytenerhodanine). The crystals that deposited were washed with ethanol 
and ether. 

In some cases, a trimethinecyanine dye was formed, and this 
precipitated together with the merocyanine. The trimethinecyanine 
dye was removed by boiling the precipitate with ethanol. 
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