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Depending on the type of se lec ted  react ion,  e lec t rophi l ic  subst i tut ion in the s e r i e s  of 2 - a r y l - 3 - h y -  
droxypyr id ines  is d i rec ted  e i ther  to the a ry l  o r  to the pyridine r ing of the molecule  of the s ta r t ing  com-  
pound. Thus,  sulfonation and ni trat ion reac t ions ,  where  the 2 - a r y l - 3 - h y d r o x y p y r i d i n e s  r eac t  in the cat ion-  
ic form,  a re  d i rec ted  to the a ry l  ring. At the s ame  t ime,  in aminomethyla t ion,  iod~nation, and azo-coupl ing  
reac t ions ,  which p roceed  e i ther  in alkaline or  weakly acid media ,  the hydroxypyridine  r ing undergoes  sub- 
stitution. 

A study of the sulfonation and ni trat ion of the 6 -hydroxy(methoxy) -2 -pheny l -3 -hydroxypyr id ines  [1] 
d isc losed  that inse r t ion  of the hydroxy or  methoxy group into the pyridinol  r ing does not affect  the o r i en ta -  
tion of e lec t rophi l ic  substitution. It was in te res t ing  to study the azo-coupl ing  of the 6-hydroxy(methoxy)-  
2 -pheny l -3 -hydroxypyr id ines  in o r d e r  to obtain compounds that contain the azo group in the pyridine ring. 

The azo-coupl ing  of the 2-phenyl - ,  2 - (p-a lkylphenyl ) - ,  2 - an i sy l -  [2], and 4 - m e t h y l - 5 - p h e n y l - 3 - h y -  
droxypyr id ines  [3] had been studied ea r l i e r .  In view of the low act ivi ty of the diazonium ion the subs t i tu-  
t ion of the phenyl r ing in the indicated compounds s eemed  improbable .  Actually,  it was es tab l i shed  that 
in all  ca ses  the azo group en te r s  only into the hydroxypyridine  ring. 

In view of the fact that  the pyridinediols  and the i r  e the r s  a re  m o r e  reac t ive  during e lec t rophi l ic  sub-  
st i tution than a re  the hydroxypyr id ines ,  it could be a s sumed  that also in the case  of the 6-hydrox~ (methoxy)- 
2 -pheny l -3 -hydroxypyr id ines  the azo-coupl ing would be d i rec ted  only to the 4 or  5 posi t ion of the pyr idine 
ring. As we were  able to es tabl ish ,  the azo-coupl ing  of the indicated compounds p roceeds  with exceeding 
ease  under  mild  conditions. As the azo-components  we used the phenyldiazonium, p-n i t rophenyld iazonium,  
p-bromophenyld iazonium,  and p-methoxyphenyldiazonium chlor ides  

OH OH 

� 9  , , _  a , -  .._s=~_~q-'-( 
/\//%. 

RO N C6H5 RO N C,)H~ 
R=H, CHs; RI=H, Br, N0~, 0CHs 

The posi t ion of the azo groups in the synthes ized  azo dyes was es tab l i shed 'by  IR spec t roscopy .  The 
use  of IR spec t roscopy  was based on the following: usual ly  a s t rong in t r amolecu l a r  hydrogen bond is fo rmed  
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TABLE 1. Azo Derivatives of 6-Methoxy- and 6-Hydroxy-2-phenyl-  
3-hydroxypyridines  

R ~ \ ~ / . 0 H  

RO/~N/\CoH5 

R 

CHa 

H 

H 

Bt 

"/--~ N--N ~/-- - -  

/ 2 - - %  N--N \ ~ / - -  -- 

B r - - . ~ - - % _ N = N  

N"~ / ~ - - %  N--N .,--\=/-- - 

c H 

I 

92 63--64 I 70,~94,82 
decompn. ) 

90 91--92 I g9,874,3t 
(decompn.) 

93 I 67-68 I 54,s9 3,08 
(decompn.) 

88 ! 94--95[60,34 3,46 
(decompn.) 

9i [ 58--59 [ 67,114,43 
(decompn.) 

Found, % Empiric al 
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Calculated, % 
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70,81 4.91] 13,77 . 

70,01 4,46t 14,43 
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when the azo group is found in the o-posi t ion (4-position) to the f l -hydroxy group, which shifts the band of 
the s t re tching vibrations of the OH group by 300-400 cm-1, while when the azo group is found in the p-posi -  
tion (5-position) to the fl-hydroxy group the band at vOH pract ical ly  retains the position of the maximum. 
F r o m  an examination of the solutions of the azo compounds of the 6-methoxy-  (D and 6-hydroxy-2-phenyl-  
3-hydroxypyridines  (II) in CCI 4 it can be seen that they are charac te r ized  by intense bands of the s tretching 
vibrations of the OH in the vicinity of 3560 cm-1, attached by a weak in t ramolecular  hydrogen r - b o n d  (Fig. 
la). This tes t i f ies  to the fact that the azo group is found in the 5 position. In the spec t rum of compound 
(II) (Fig. lb), besides the indicated band at VOH, are  observed the intense bands of the stretching v ibra-  
tions of the keto and NH groups in the 1690 and 3400 cm-1 regions, respectively.  The presence  of these 
bands is explained by the fact that compound (II) exists in the a -pyr idone  form. Consequently, the OH group 
in the 6 position is found in the keto form and for this reason does not form a hydrogen bond with the azo 
group. 

As a result ,  s imi la r  to the nitration of 6-hydroxy-2-(p-ni t rophenyl) -3-hydroxypyr id ine ,  the azo- 
coupling of 3 ,6-dihydroxy-2-phenylpyridine or  its methyl e ther  is also directed to the 5 position of the 
pyridine ring. Consequently, the main orienting agent during the electrophil ic  substitution of 3,6-dihydroxy- 
2-phenylpyridine is the a -hydroxy  group, which directs  the substitution in the o-position. 

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

The IR spect ra  were taken on a UR-20 spec t romete r  in CCI 4 solutions at a substance concentrat ion of 
2 �9 10 -4 mole / l i te r .  

Azo-Coupling Procedure .  To a solution of 0.001 mole of 3 ,6-dihydroxy-2-phenylpyridine or its methyl 
e ther  in 50 ml of 1% aqueous KOH solution, cooled to 5-10~ with constant s t i r r ing ,  was added in small  
port ions a solution of the diazo component, maintaining the pH of the medium within the limits 8-9 by the 
addition of KOH solution. The react ion mixture was then s t i r red  for 1 h, and the mother  liquor was neu- 
t ra l ized  by the passage of CO 2 gas. The obtained precipi tate  was separated,  washed with water,  and re -  
c rys ta l l ized  f rom an alcohol - w a t e r  mixture (1 : 1). The azo derivat ives of the 3,6-dihydroxy- and 3-hy-  
droxy-6-methoxy-2-phenylpyr id ines  were obtained. The yields and physicochemical  constants are  given 

in Table 1. 

The authors wish tothank N. M. Emanu~l for his constant in teres t  in the work. 

C O N C L U S I O N S  

1. A study was made of the azo-coupling of the 6-hydroxy(methoxy)-2-phenyl-3-hydroxypyridines .  

2. On the basis of the tR spect ra  it was shown that the azo-coupling is directed to the 5 position of 
the pyridine ring. 
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