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In order tO. s~udy the effects of OMe and OH groups at various po- 

sitiona in the benzene ring on the optical properties of dyes, 13 

styrene-type dyes are prepared by condensing a number of l-aryl- 

quinaldinium salts with anisaldehyde, salicylaldehyde, /~-resorcyl- 
aldehyde, and 2, 4~dimethoxybenzaldehyde in anhydrous pyridine 
or ethanol plus piperidine. The absorption spectra of the dyes ob- 
tained are determined in the visible region, and the spectroscopic 
data analyzed. 

Developing our work on syn thes iz ing  and inves -  
t iga t ing  s ty rene  dyes which are  1 - a ry lqu tna ld in ium 
der iva t ives  [1,2], we have p repa red  a n u m b e r  of 
hydroxy and methoxy s ty r enes  by condensing 1 - u -  
napthylquina ld in ium pe rch lo ra te ,  1- ~ - n a p t h y l - 6 -  
methoxyquina ld in ium iodide, and 1 -p -methoxypheny l -  
5 ,6 -benzoquina ld in ium pe reh lo ra t e  with anisa ldehyde,  
sa l icy ly la ldehyde,  f l - resorey la ldehyde ,  and 2,4-  
dimethoxybenzaldehyde:  

which are  der iva t ives  of 5 ,6 -benzoquina ld in ium sa l t s ,  
is 27-30 n ~  and 32-40  mp in the cases  of those 
subs t i tu ted  in the p and o posi t ions r e spec t ive ly  
[2]. In the case of me thoxys ty renes ,  the ba thochromic  
shift  of the absorp t ion  m a x i m a  for d isubs t i tu ted  ones 
compared  with monosubs t i tu ted  ones is 24 -25  mp with 
de r iva t ives  of 1 - a - na ph t hy l qu i na l d i n i um sa l t s  and 
20 -25  mtt [2] for de r iva t ives  of 5 ,6-benzoquina ld i -  
n ium sa l t s .  Compar i son  of hydroxy-wi th  methoxy-  
s t y r enes  shows a hypsochromie  23-27  nap shift  of 
the absorp t ion  m a x i m u m  for d isubs t i tu ted  s t y r enes ,  
and an 18 mp one for monosubs t i tu ted  s t y r e nes .  

This  absorp t ion  m a x i m u m  shift  is in l ine with 
the e l ec t ron ic  s t r u c t u r e  of the dyes compared .  Thus 
a second subs t i tuen t  in t roduces  an addit ional  pa i r  
of f ree  e l ec t rons  of the oxygen atom into conjuga-  
t ion with the 7r e l ec t rons  of the m a i n  conjugated chain 

X-- ~ X-- 

,xR"  
CH~ + O--CII 

C I I = C H ~  'R" 

R'=H, CHs, OCHs; R'=o-OH, p'OCHs, o-OH, p-OH, o-OCH3, p-OCHs; XfCIO4, I 

The absorp t ion  s p e c t r a  of the s t y r e n e s  were  de-  
t e r m i n e d  in e thanol  u s ing  a S F - 2  spec t ropho tomete r .  
Table  1 shows the spec t ro scop ic  c h a r a c t e r i s t i c s  
of these  s t y r e n e s .  

The data of Table  1 show that in t roduc t ion  of a 
second subs t i tu t en t  into the benzene  r i n g  of the dye 
molecu les  leads to a ba thoch romic  shif t  of the 
abso rp t ion  m a x i m u m  re l a t ive  to the co r r e spond i ng  
monosubs t i tu t ed  dyes.  With p -hydroxy  subs t i tu t ion  
the shift  is 34 mp, with o -hydroxy  subs t i t u t i on  it 
is 43 -47  mp,  with s t y r e n e s  which a r e  de r i va t i ve s  
of 1 - ~ - n a p h t h y l q u i n l d i n i u m  sa l t s .  With s t y r e n e s  

*For P a r t  LXII see  [2]. 

of the dye molecu le ,  which also causes  a shift  of 
absorp t ion  m a x i m u m  in the longe r  wavelength  
region.  The value of the shif t  depends on the degree  
of mob i l i t y  of this  e l e c t r o n  pa i r ,  and this  is h igher  
at the oxygen atom of the hydroxyl  group. The m o r e  
m a r k e d  e l e c t r o n - d o n a t i n g  p rope r t i e s  of the hydroxy 
group a lso  expla in  the deepening  of the color  of this  
group of s t y r e n e s  as compared  with the c o r r e s p o n d -  
ing m e t h o x y s t y r e n e s .  In the case  of monosubs t i tu t ed  
dyes in t roduc t ion  of an e l e c t r o n - d o n a t i n g  subs t i t uen t  
at the ortho pos i t ion  ins tead  of at the pa ra  one r e -  
su l t s  in "con t rac t ion  n of the conjugated chain,  de-  
c r e a s e s  the cons tan t  shift  of e l ec t rons  in the l a t t e r ,  
and is accompan ied  by i n c r e a s e d  co lora t ion .  Thus 
on p a s s i n g  f rom p - h y d r o x y -  to o - h y d r o x y s t y r e n e s ,  
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Name of he terocycl ic  ring 

Table  1 

S p e c t r o s c o p i c  P r o p e r t i e s  of the Dyes 

Quinaldine 
Quinaldine 
Quinaldine 
5, 6- Benzoquinaldine 

R' 

It 
CH3 

OCHa 
OCtla C104 

m 

o-OCH3 
p-OCH3 

465 
463 
465 
456 

~rn  a = ,  m N  

o-OH 
p-OH p-OCH~ 

492 440 
489 
488 441 
480. 

o-OH 

442 
445 
448 

p-OHl 

458 
455 

Dye name 

~ 1- a -Naphthylquinol ine-  2)- 2, 4 -  
imemoxystyrene perchlorate  

(1- a -  Naphthylquinoline-  2)- 2, 
4-dihydroxystyrene perchlorate  

(1- a -  N aphthylquinol ine-  2 ) - p -  
methoxystyrene perchlorate  

(1- a - N a p h t h y l - 6 - m e t h o x y q m n o -  
l ine-2) -2 ,  4- d imemoxystyrene  
perchlorate  

f l -  a -Naphthy. l -6-  methoxyqumo- 
ine :2 ) -2 ,  4-aihydroxystyrene 

percmora te  

(1 - a -  N aphthyl - 6 - methoxyq u mo - 
l ine-  2)-o-  hydroxystyrene per-  
chlorate  

(1 - a -  Naphthy_l- 6 - methoxyqumo-  
.line22)-2 , 4-dimethoxystyrene 
iOa lae 

(o- a- Naphthyl- 6 - methoxyqumo- 
line~2)-2, 4-dihydroxystyrene 
iodide 

t l -  a - N a p h t h y l - 6 -  methoxyqumo- 
ine-  2) -p-  methoxystyrene iodide 

t l - a -  N aphthy1 - 6 - methoxyq m no- 
ine-  2)- o-hydroxystyrene iodide 

t l -  p-  Methoxy.- 5, 6- benzoquino- 
ine-  2)- 2, 4- ~limemoxystyrene 

perehlora te  

(1 - p-  Methoxy_- 5, 6- benzoquino- 
l ine72)-2,  4-dihydroxystyrene 
percntorate  

t l - p -  Methoxy.- 5, 6- benzoquino- 
ine-  2Po-hydroxys tyrene  per-  

chlorate  

Table  2 

Dyes Synthes ized  

[ ,. . . . . .  , m p  ] 
Mp, ~ (decomp), 

241 

238 

227--228 

235 

200 

239 

260 

195 

235--236 

245--246 

248--249 

240--241 

255 --256 

441 

445 

456 

480 

448 

Formula 

C29H24C1N06 

C27H2oCINO6 

C2sHnCINO5 

C3oH26C1NO6 

C28HnCINO6 

C28HnC1NOs 

C3oH26IN03 

C~sH22INO3 

C29H~4INO2 

C28HnIN02 

CaoH26CINOv 

C2~HnCINO7 

C28HnClNO6 

N,% 

Yield, % 
Salculated 

2.70 87 

2.86 54.3 

2.87 72 

2,63 76.7 

2.78 48 

2.86 79 

2.43 59. l 

2.56 50 

2.57 73.6 

2.63 53 

2.57 91 

2.69 89 

2.77 49.2 
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the absorp t ion  m a x i m u m  of the l a t t e r  i s  found to un-  
dergo  a h y p s o c h r o m i c  shift  of 13 m ~ .  In e thanol ic  
alkali  the absorp t ion  m a x i m u m  of al l  the hydroxy-  
s t y r e n e s  i s  shifted towards  the long wave  reg ion .  

EXPERIMENTAL 

The 1-arylquinaldinium quaternary salts were prepared as described 
in [3-5]. The styrene dyes were prepared by condensing equimoleeular 
amounts of 1-a-naphthylquinaldinium perehlorate, 1-a-naphthyl-6- 
methylquinaldinium perchlorate, 1-c~-naphthyl-6-methoxyquinaldinium 
iodide, and 1-p-methoxyphenyl-5, 6-benzoquinaldinium perchlorate 
with anisaldehyde, salicylaldehyde, B-resoreylaldehyde, and 2,4- 
dimethoxybenzaldehyde in dry pyridine or ethanol plus piperidine, by 
gentle refluxing for 40-90 rain. At the end of the reaction 1-2 drops 
of HC1 were added to the hydroxystyrenes. The dyes were washed with 
ether and hot water, and recrystallized from EtOH. Data regarding 
the styrenes are given in Table 2. 
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