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Azophenol -quinone  hydrazone t a u t o m e r i s m  was detected for  phenylazo der iva t ives  of 3- 
hydroxypyr id ines  and the i r  N-oxides .  The absorpt ion  m a x i m a  of the phenylazo der iva t ives  
of 3-hydroxypyr id ine  have a g r e a t e r  (than the i r  N-oxides)  tendency to be shifted to the 
longer -wavelength  region.  

3-Hydroxypyr id ine  is the he te rocycl ic  analog of phenol; this is responsib le  for  the i r  e x t r e m e l y  s i m i -  
l a r  phys icochemica l  p r o p e r t i e s .  In o rde r  to study the poss ibi l i ty  of phenol quinoid t a u t o m e r i s m  in sub-  
sti tuted 3-hydroxypyr id ines ,  we invest igated the IR and UV spec t r a  of phenylazo der iva t ives  of 3 -hydroxy-  
pyr id ines  and the i r  N-oxides  in var ious  solvents .  There  a re  no data on this p rob l em in the l i t e ra tu re .  

Up until recent ly ,  it was supposed that the poss ibi l i ty  of quinoidization was not inherent  in f l -pyr ido l s .  
However,  in [1] it was indicated that N-a lky l -3 -hydroxypyr id ines  may exis t  in the pyridone fo rm.  The d is -  
t inct  (from pheno l )peeu l i a r i tyo f  3-hydroxypyr id ine  - the poss ibi l i ty  of exis t ing in the a c i d - b a s e  and oxo-  
hydroxy equi l ib r ium f o r m s  - is a ssoc ia ted  with the profound effect  of the ni t rogen a tom on the pyridine ring. 

The appearance  of a quinoid s y s t e m  of bonds should be mani fes ted  even more  dist inctly in phenylazo 
der iva t ives  of 3-hydroxypyr id ines  and their  N-oxides ,  since this is assoc ia ted  with the gain in energy  (~ 
24 kca l /mo le )  due to quinoid conjugation in the case  of azophenols [2]. In fact, we detected a z o p h e n o l -  
quinone hydrazone t a u t o m e r i s m  for  these compounds.  

According to the data of a number  of authors  [3, 4], the azophenol f o r m  of a romat i c  azo dyes has an 
absorpt ion m a x i m u m  at 350-400 nm, while the quinone hydrazone f o r m  has a m a x i m u m  at above 440 nm. 
Hence it follows (see Table 1) that the absorp t ion  m a x i m a  of azo der iva t ives ,  except  for  IX, XV, and XIX, 
lie in the region c h a r a c t e r i s t i c  for  the quinone hydrazone f o r m  (455-600 nm). It is in te res t ing  that XXIV 
exis t s  p rac t i ca l ly  en t i re ly  in the quinone hydrazone fo rm.  

A study of the IR s pec t r a  of the synthesized compounds in the c rys ta l l ine  s tate  and of solutions of 
them in ca rbon  te t rach lor ide  and ch lo ro fo rm showed that the phenylazo der iva t ives  of 3-hydroxypyr id ines  
and the i r  N-oxides exis t  only in the azophenol f o r m  under  these conditions. The absence of absorpt ion 
bands c h a r a c t e r i s t i c  for  the C = O and NH groups and the p resence  of one band of a f ree  OH group at 3590- 
3610 cm -1 a t tes t  to this .  

The data p re sen ted  in Table 1 indicate that the regu la r i t i e s  pecu l ia r  to the phenol azo der iva t ives  are  
inherent  in the invest igated azo de r iva t ives .  The introduction of e l e c t r o n - a c c e p t o r  subst i tuents  into the 
phenyl r ing and the use of more  po la r  solvents  shift the absorpt ion  m a x i m a  of the inves t igated subs tances  
to the long-wave region.  The g r ea t e s t  shift  is observed  for  X, XX, and XXII, in which the phenylazo sub- 
sti tuent is in the or tho posi t ion re la t ive  to the OH group. In analogy with phenols [5- 7], this  sor t  of behavior  
of the o-phenylazo der iva t ives  of 3 -hydroxypyr id ines  and their  N-oxides can be explained by the p resence  
of a s t rong i n t r a m o l ecu l a r  hydrogen bond, which favors  (energe t ica l ly) the  fo rmat ion  of the carbonyl  fo rm.  

It was a lso  obse rved  that the absorpt ion  m a x i m a  of the phenylazo der iva t ives  of 3-hydroxypyridine  
have a g r e a t e r  (than for  thei r  N-oxides)  tendency to be shifted to the longer-wavelength  region.  
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T A B L E  1. Data  f r o m  the UV S p e c t r a  of P h e n y l a z o  D e r i v a t i v e s  of 3 -  
H y d r o x y p y r i d i n e  and T h e i r  N - O x i d e s *  

I = 
O 

I X XI- XXIV 

COIl1- )~max" n m  

pound R, Rz Rs alcohol I DMFt 
t 

I H H H 280 
I I H H --N=N--C6Hs 345, 455 

I II H H --N=N--C6H4--NOvp 375, 550 
IV CHa H H 280 
V CHs H --N=N--C6Hs 355, 490 

VI CH3 H --N=N--C6Hs--SO3H-p 360, 460 
VII CH3 H --N=N--C6H4--NO2-p 385, 575 

VIII H H CH3 285 
IX --N=N--C~H~ H CHz 300, 385 

X --N=N--C6H4-- H CH3 300, 405, 
600 

NO~-p 
XI H H H 275, 315 

XI I H H --N~N--C6Hs 345, 485 
Xlll H H --N=N--C6H4--NO2-p 360, 550 
XIV CH3 H H 275 

XV CH~ H --N=N--C~H5 365 
XVI CH~ H --N=N--C6H4--SOzH-p 360, 510 

XVII CH3 H --N=N--CsH4--NO2-p 345, 505 

XVIII H H CHa 315 
XlX --N=N--CsH5 H CHa 365 
XX --N=N--C~H4--NO,.p H CH3 415, 540 

XXI [ CH3 H CH~ 310 
XXI I CHa -N=N--C6H4--__NO2.p CH3 430, 595 

XXI I I C6H~-- H --N=N--C~H5 295,505 365, 

XXD p-NO2--C6H4-- H --N~N--C6H4--NO2-p 515 

*The method of preparation, the structure, and the physicochemical 
properties of the azo derivatives of 3-hydroxypyridines and their N- 
oxides are described in [8, 9]. 
1'Dimethylformamide. 

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

The IR s p e c t r a  of K B r  p e l l e t s  (10%) and CC14 and CHCI 3 so lu t i ons  (3- 10 -3 M) of the s u b s t a n c e s  w e r e  
r e c o r d e d  with  a UR-20  s p e c t r o m e t e r  in  K B r  c u v e t t e s  at  l a y e r  t h i c k n e s s e s  of 2 and 5 cm.  The a b s o r p t i o n  
s p e c t r a  of  s o l u t i o n s  of the  azo  d e r i v a t i v e s  in  a l coho l  and DMF w e r e  m e a s u r e d  at  20 ~ with  an  S F - 4  s p e c t r o -  
p h o t o m e t e r  (l = 1 cm,  e = i 0 - 4 - 1 0  -5 M). 
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