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It was shown by an analysis  of the IR and electronic absorpt ion spect ra  that 3 -hydroxy-4-  
azophenylquinoline derivat ives  exist p r imar i ly  in the azo form in organic solvents, where-  
as 4-hydroxy-3-phenylazoisoquinol ine  derivat ives  exist p r imar i ly  in the quinone-hydrazone �9 
form.  The introduction of e l ec t ron-accep to r  groups into the para  position of the phenyl 
r ing of 3-hydroxy-4-azophenylquinol ine  shifts the tau tomer ic  equilibrium to favor  the 
format ion  of the quinonehydrazone form.  It is shown that the band at 550 nm in electronic 
spec t rum of this compound is re la ted to the n -* 7r* t rans i t ion  of the unshared pairs  of 
e lec t rons  of the nitrogen atoms of the azo groups.  

The recent ly  synthesized [1] 3-hydroxy-4-phenylazoquinol ine  (I), 4-hydroxy-3-phenylazoquinol ine (II) 
and their  der ivat ives  have not been studied. It should be expected that these compounds may exist  in azo 
(Ia and IIa) and quinonehydrazone (Ib and Ilb) fo rms .  It seems of interest  to obtain data on the s t ruc tures  
of I and II by means of electronic and IR spec t roscopy  and to compare  the resul ts  with the data for  ade-  
quately studied o-hydroxyazonaphthalenes  [2]. 
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Because of the 7r-isoelectronic cha rac t e r  of I and II with respec t  to the corresponding o-phenylazo-  
naphthols, the electronic spec t ra  of the la t ter  and the compounds under investigation in this paper  should be 
s imi la r  to one another .  In fact, it is seen f rom Table 1 that the maxima of the long-wave absorption bands 
of deri~atives of I, just  as in the case  of its OCH3-fastened form,  a re  observed at 425-432 rim. It is known 
[3, 4] that a band at 42 0 nm is also observed  in the absorpt ion spect ra  of 1-phenylazo-2-naphthol  and its 
O-methyl  form,  which a re  analogs of I, in hexane and ch loroform solutions. T h e p r e s e n c e  of the azo form 
(21%) in a ch loroform solution of 1-phenylazo-2-naphthol  was conf i rmed by PMR spec t roscopy [5]. 
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TABLE 1. Elect ronic  Spectra of Derivat ives  of I and II 
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CHCI~ 
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lcohol 
CHCla 
CHCla 
tlcohol 
CC14 
H~O 
Alcohol 
50% alcohol I 

550 (&40) 
545(3,13) 
545(3,19) 
520 (3,70) 
550(3,03) 
550{2,~5) 
550 (3,01) 
355(3,39) 
550 Should e~ 
570Shoulder I 
575 Shoulder ~ 
550Shoulder 
550 Shoutder 
550(3,16) 
480(4,33) 
478(4,35) 
4~(4;24) 
485 (4,51) 
480(4,37) 
485(4,30} 
485(4,23) 
490 (4,33) 
490 (4,22) : 

420(3,~I) 
r 
425(3,S0) 
422(3,89) 
422(3,69) 
435(3,77) 
432(4,08} 
425(4,02) 
427(4,02) 
r 
433(4,07) 
495(4,0t) 
420(4,04) 
428(4,03) 
285(4,0O) 

290(4,03) 
280(3,98) 
295(3,98) 
277(2,87) 
280(3,79) 
2&0(3,79) 

.32,5(3,93) 
328(~,02) 
,315(3,90) 

330(3,6I) 
3r 
342(3,97) 
338(3,79) 
335(3,78) 
320(4,qi) 
320(4,05) 
355(4,04) 

257(3,96.) 

26o(a,9o) 
265(3,81) 
265(3,81) 

A weak  band  is  o b s e r v e d  a t  540 nm in the  s p e c t r u m  of I. I n a s m u c h  a s  th i s  band is of low i n t e n s i t y  
and  v a n i s h e s  in the  s p e c t r a  of a c i d  s o l u t i o n s ,  i t  shou ld  be  a s c r i b e d  to  the  n - -  ~r* t r a n s i t i o n  of the  u n s h a r e d  
p a i r s  of  e l e c t r o n s  of the  n i t r o g e n  a t o m s  of the  azo  g r o u p .  A b s o r p t i o n  bands  a r e  not  o b s e r v e d  a t  480 nm in 
the  s p e c t r u m  of  I, a l t hough  w e a k  b a n d s  a r e  p o s s i b l y  o v e r l a p p e d .  

Thus ,  a c c o r d i n g  to  the  a b s o r p t i o n  s p e c t r a ,  I e x i s t s  p r i m a r i l y  in t he  azo  f o r m .  At  the  s a m e  t i m e ,  1 -  
p h e n y l a z o - 2 - n a p h t h o l  e x i s t s  p r i m a r i l y  in the  q u i n o n e h y d r a z o n e  f o r m  u n d e r  the  s a m e  c o n d i t i o n s .  

T h e  i n t r o d u c t i o n  of s u b s t i t u e n t s  such  a s  CHa, B r ,  OCH3, and  SOaH into the  p a r a  p o s i t i o n  of the  pheny l  
r i n g  of I does  not  l e a d  to s u b s t a n t i a l  c h a n g e s  in the  i n t e n s i t y  of the  band of the  azo  f o r m .  Th i s  a t t e s t s  to 
the  r e l a t i v e  s t a b i l i t y  of  the  azo  f o r m  of I. H o w e v e r ,  the  i n t r o d u c t i o n  of a n i t r o  g roup ,  wh ich  has  s t r o n g -  
e l e c t r o n - a c e e p t o r  p r o p e r t i e s ,  into t h i s  p o s i t i o n  l e a d s  to t he  a p p e a r a n c e  of  a v e r y  i n t e n s e  band  in the  s p e c -  
t r u m  a t  490 nm, wh ich  c h a r a c t e r i z e s  a sh i f t  in the  e q u i l i b r i u m  to f a v o r  the  q u i n o n e h y d r a z o n e  f o r m .  

T h e  a b s o r p t i o n  s p e c t r a  of II  and  i t s  d e r i v a t i v e s  in v a r i o u s  s o l v e n t s  c o n t a i n  a band a t  480-490  nm 
(Tab le  1), wh ich ,  in a n a l o g y  wi th  t he  a b s o r p t i o n  band  in the  s a m e  r e g i o n  in the  s p e c t r a  of 2 - p h e n y l a z o - 1 -  
naphtho l ,  c h a r a c t e r i z e s  the  q u i n o n e h y d r a z o n e  f o r m .  

S u b s t a n t i a l  c h a n g e s  a r e  not  o b s e r v e d  in the  s p e c t r a  of  CC14, CHCls,  and e tha no l  s o l u t i o n s  of  I and II; 
t h i s  c o n s t i t u t e s  e v i d e n c e  f o r  the  w e a k  e f f ec t  of t h e s e  s o l v e n t s  on the  t a u t o m e r i c  e q u i l i b r i u m .  

IR S p e c t r a  

It f o l l ows  f r o m  the  IR s p e c t r a  in the  c r y s t a l l i n e  s t a t e  and in d i lu t e  CHCI 3 s o l u t i o n s  tha t  the  v a l e n c e  
v i b r a t i o n s  of  t he  NH and OH bonds  a p p e a r  a s  d i f fuse  l o w - i n t e n s i t y  bands  at  2500-3500  cxn -1 wi th  the  a p p r o x -  
i m a t e  p o s i t i o n  of  the  m a x i m a  a t  ~ 3000 c m  - l .  Conse que n t l y ,  l i ke  the  c o r r e s p o n d i n g  a z o n a p h t h o l s  [6], the  
i n v e s t i g a t e d  c o m p o u n d s  f o r m  s t r o n g  i n t r a m o l e c u l a r  h y d r o g e n  bonds .  Th i s  is  in a g r e e m e n t  wi th  the  PMR 
da ta ,  a c c o r d i n g  to wh ich  the  c h e m i c a l  sh i f t  of the  h y d r o x y l  p r o t o n  in t he  s p e c t r a  of CDCI 3 s o l u t i o n s  of  I! 
and  2 - h y d r o x y - 1  p h e n y l a z o n a p h t h a l e n e  is  16.0 and 16.1 ppm,  r e s p e c t i v e l y .  A t  the  s a m e  t i m e ,  6 = 3.59 ppm 
in the  s p e c t r u m  of 4 - h y d r o x y - l - a z o p h e n y l n a p h t h a l e n e ,  which  does  not f o r m  i n t r a m o l e c u l a r  h y d r o g e n  

b o n d s  [7]. 

The  q u i n o n e h y d r a z o n e  f o r m  of a z o n a p h t h o l s  is  c h a r a c t e r i z e d  by an a b s o r p t i o n  band of VC= O s t r e t c h -  
ing v i b r a t i o n s  a t  1650-1675 c m  -1 and a s e t  of i n t e n s e  bands  a t  1200-1300 c m  -1, wh ich  a r e  r e l a t e d  to r i ng  
v i b r a t i o n s .  A band of m e d i u m  i n t e n s i t y  a t  1650-1655 c m  - l ,  w h i c h  can  be a s s i g n e d  to VC_-- O v i b r a t i o n s ,  and 
a n u m b e r  of bands  a t  1200-1300  c m  -1 a r e  o b s e r v e d  in the  s p e c t r a  of d e r i v a t i v e s  of II (R = H). 

A w e a k  a b s o r p t i o n  band  is  o b s e r v e d  a t  1520-1650  c m  -1 in the  IR s p e c t r a  of I (R = H), and the  band a t  
1385-1396  c m  - i ,  a c c o r d i n g  to the  l i t e r a t u r e  d a t a  [9], c an  be a s s i g n e d  to the  s t r e t c h i n g  v i b r a t i o n s  of the  
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N = N  bond. This  is con f i rmed  by the d i s appea rance  of this band when a ni t ro  group is introduced into the 
para  posi t ion of the phenyl ring of I. 

Thus the IR s p e c t r a l  data a r e  in a g r e e m e n t  with the conclusions regard ing  the s t ruc tu r e s  of I and II 
drawn f r o m  the e lec t ronic  spec t r a .  

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

The e lec t ron ic  s p e c t r a  we re  r eco rded  with an SF-4A spec t ropho tomete r .  The lit spec t r a  of KBr  
pel le ts ,  minera l -o i l  suspens ions ,  and ch lo ro fo rm solutions of the compounds were  r e c o r d e d  with a UR-20 
s p e c t r o m e t e r .  The PMR spec t r a  of CDC13 solutions were  r e c o r d e d  with a BS-487B s p e c t r o m e t e r  (80 MHz) 
with hexamethyldis i loxane as  the internal  s tandard .  
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