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In studying the or ienta t ion  ru les  for  the e lec t rophi l ic  substi tution of 2 - a r y l - 3 - h y d r o x y p y r i d i n e s  we 
found that the e lec t rophi l ic  react ions ,  in wh ich /%pyr ido l s  undergo a t tack  in the c a t i o n f o r m  (nitration, 
sulfonation), a r e  d i rec ted  to the a ry l  r ing [1]. In contrast ,  subst i tut ion react ions,  p roceeding  e i ther  in 
alkaline or  s l ight ly acid medium, l ike aminomethyla t ion  o r  iodination, a r e  d i rec ted  to the hydroxypyridine 
r ing of the 2 - a r y l - 3 - h y d r o x y p y r i d i n e  molecule  [2]. In view of this,  it s e e m e d  of in te res t  to us to study the 
or ienta t ion  of the azo-coupl ing  of 2 - a r y l - 3 - h y d r o x y p y r i d i n e s ,  which has been studied inadequately.  Ac-  
cording to the data given in [3], the main  azo-coupl ing  product  of 3-hydroxypyr id ine  is  the 6 - i s o m e r .  An 
analogous or ienta t ion  was a lso  obs e rved  for  2 -me thy l -3 -hydroxypyr id ine  [4]. In not a single case  could 
the 4 - i s o m e r  be isolated.  

In the p r e s e n t  p a p e r  we studied the azo-coupl ing  of the 2-phenyl- ,  2 - (4 ' -a lky lphenyl ) - ,  2 - (4 ' -me th o x y -  
phenyl)- ,  and 2 - (4 ' - ch lo ropheny l ) -3 -hydroxypyr id ines .  As the diazo components  we se iec ted  the phenyl-  
diazonium, p-hydroxyphenyldiazonium,  p-methoxyphenyldiazonium,  p-suKophenyldiazonium,  p - n i t r o -  
phenyldiazonium and p -b romopheny ld i azon ium chlor ides .  

It p roved  that in all  cases ,  with the exception of the azo-coupl ing with p-hydroxyphenyld iazonium 
chloride,  the yie ld  of the azo p roduc t s  was 90-95%. The obtained azo compounds were  orange  crys ta l l ine  
subs tances ,  r ead i ly  soluble in many  organic  solvents  (acetone, chloroform,  alcohol), and p rac t i ca l l y  in- 
soluble in wa te r  

OH OH 

N N 
Rz=H, CH~, C~Hs, CH (CHs)~, OCH3, CI; IR~=H, S03H, NO~, CH30, Br 

It is interesting to mention that the azo-coupling of 2-aryl-3-hydroxsRoyridines, in contrast to amino- 
methylation, went with equal ease in both alkaline and weakly acid media. The yield of the azo products 
was practically the same in both cases. This testifies to the greater activity of the diazonium ion when 
compared with the immoniumcarbonium cation. However, the phenyldiazonium ion is a weak electrophile 
and practically does not substitute the benzene molecule, alkylbenzenes and anisole. For this reason, sub- 
stitution in either the 4 or 6 position of the hydroxypyridine ring of 2-aryl-3-hydroxypyridines could be 
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Fig. 1. I n f r a r ed  s p e c t r u m  of 6 -benzene-  
azo -2 -pheny l -3 -hyd roxypyr id ine  in CC14, 
concentra t ion = 3 . 1 0  -4 m o l e / l i t e r .  

e~pected. Actually [3], in the azo-coupl ing  of 3 -hydroxy-4 -  
me thy l -5 -pheny lpyr id ine  the f i -pyr idol  r ing undergoes  sub- 
stitution, with the fo rmat ion  of app rox ima te ly  equal amounts  
of the 2- and 6 - i s o m e r s .  Since in the 2 - a r y l - 3 - h y d r o x y -  
pyr id ines  the phenyl  r ing is  deact iva ted  to an even g r e a t e r  
degree  toward e lec t rophi l ic  substitution, then it can un- 
equivocal ly be said that the azo-coupl ing  takes  p lace  in the 
f i -pyr idol  ring. 

The IR spec t r a  of the obtained azo compounds were  
c h a r a c t e r i z e d  by the p r e sence  of bands in the 3558 cm -1 
region f rom the f ree  hydroxyl group.  This tes t i f ied to the 
en t rance  of the azo group in the 6 posi t ion of the pyridine 
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r ing,  s ince 4-subs t i tu t ion  would be c h a r a c t e r i z e d  by the fo rmat ion  of an i n t r amolecu l a r  hydrogen bond be-  
tween the azo group and the hydroxy group (Fig. 1). As a resul t ,  the 6-azo compounds a r e  f o rmed  in the 
azo-  coupling of 2 - a r y i -  3-hydroxypyr id ines .  

EXPERIMENTAL METHOD 

The IR spectra were taken on a UR-20 spectrometer. The samples of the studied compounds rep- 
resented solutions in CC14, with the concentration of the studied compound being 3.10 -4 mole/liter. 

Azo-Coupling Procedure. To a stirred solution of 0.0029 mole of 2-phenyl-3-hydroxypyridine in 50 
ml of a 1% aqueous KOH solution, cooled to 5-10 ~ were gradually added a solution of the diazo component 
(0.0029 mole) and KOH solution in such a way that the pH of the medium remained in the range 8-9. The 
reaction mass was kept for 1 h, and the mother liquor was neutralized by the passage of CO 2 gas. The 
obtained precipitate was separated, washed with water, dried, and recrystallized from alcohol. The azo 
derivatives of 2-phenyl-3-hydroxypyridines were obtained (the yield and physicochemical constants are 
given in Table I). 

The authors wish to thank N. M. Emanuel for his constant interest in the work. 

C O N C L U S I O N S  

1. The azo-coupl ing  of 2 - a r y l - 3 - h y d r o x y p y r i d i n e s  was studied. 

2. The azo-eoupl ing  is d i rec ted  to the fi~pyridol ring, with the fo rmat ion  of the 6-azo compounds. 
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2. 

3. 
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