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The ni t ra t ion of 2- and 5 -benzy l -3 -hydroxpyr id ines  and t h e i r  N-oxides  takes  place in the pa ra  
posi t ion of the phenyl r ing.  The introduction of  an N-oxide group into the /3-pyridol  r ing does 
not affect  the or ienta t ion  of substi tution.  

The or ienta t ion  p r inc ip les  in the ni t ra t ion of i s o m e r i c  phenyl -  and benzylpyr id ines  and t he i r  de r i v a -  
t ives  [1-4] are  e x t r e m e l y  complex.  Thus~ a mix tu re  of o -  (5%), m -  (35%), and p -  (42%) ni t ro i s o m e r s  is 
fo rmed  in the ni t ra t ion of 2-phenylpyr idine [2, 3], while 3-phenylpyr idine  [2] is n i t ra ted  exclus ive ly  in the 
pa ra  posi t ion.  However ,  accord ing  to the genera l  p r inc ip les  of e lec t rophi l ic  subst i tut ion of mononuc lea r  
a r o m a t i c  s y s t e m s ,  the predominant  fo rmat ion  of m - n i t r o  de r iva t ives  should have been expected in both 
ca se s .  The expe r imen ta l  data a t tes ted  that  weakening of the e lec t ronega t ive  effect  of the ring ni t rogen is 
accompanied  by predominant  fo rmat ion  of the p a r a  i somer ,  while s t rengthening of th is  effect  leads to m e t a  
or ienta t ion [2]. For  example ,  p -n i t ro  de r iva t ives  a re  exc lus ive ly  fo rmed  on pass ing  f rom 2-phenyl-  to 2- 
benzy l -  [1, 2] o r  2-phenyl-3-hydroxypyridine [5]. 

In the light of the r e su l t s  set  for th  above, it s e emed  of in te res t  to invest igate  the n i t ra t ion of 2- and 
5 -benzy l -3 -hydroxypyr id ines  and t h e i r  N-oxides  (Ia-d). Ni t ra t ion of Ia and Ib under  conditions s i m i l a r  
to those desc r ibed  in [5] o c c u r r e d  in the p a r a  posi t ion of the phenyl ring. 

In the case  of 2-(4 ' -n i t robenzyl) -3-hydroxypyridine  (IIa), the c h a r a c t e r  of  the PMR spec t rum of the 
pro tons  of the phenyl r ing - two groups of s y m m e t r i c a l  mul t ip le t s  cen te red  at 6.8 and 7.5 ppm (A2B 2 type) - 
a t t e s t s  to the p a r a  posi t ion of the ni t ro group. The pro tons  of the C4, C5, and C~ a toms of the hydroxypyr i -  
dine r ing give s ignals  at 7.03 and 6.5 ppm. The ra t io  of the in tegra l  in tensi t ies  of the s ignals  is in a g r e e -  
ment  with the p roposed  s t ruc tu re  - Ha. 

The c h a r a c t e r  of the spec t rum of 2- (4 V-ni t robenzyl ) -3-hydroxy- l -pyr id ine  1-oxide (IIb) is s i m i l a r  
(signals of the protons  of the hydroxypyr id ine  ring at 7.17 and 6.95 ppm with an intensi ty ra t io  of 1 : 2, and 
two groups of s y m m e t r i c a l  s ignals  of  phenyl r ing protons  at 6.97 and 7.78 ppm).  

I | l  

a R=  8-hydroxy-2-pyr idyl ,  b R= 3-hydroxy-N-oxido-2-pyr idyl ,  c R = 3-hydroxy- 
5-py~idyl, d R= 3-hydroxy-N-oxido-5-pyridyl 

Only the nitrates of Ia, b were obtained from the reaction of la, b with a mixture of concentrated nitric 
acid and glac ia l  ace t ic  acid.  

The ni t ra t ion of pyr id ines  Ic,  d is of spec ia l  in te res t ,  inasmuch as here  it is poss ib le  to compare  the 
r eac t iv i t i e s  of the phenyl r ing in the /3-posit ion (with a m in ima l  e l e c t r o n - a c c e p t o r  effect  of the he te roa tom)  
with the act ivi ty  of the 2-posi t ion of the f i -pyr idol  ring, occupied by a benzyl  group in the case  of Ia, b. 
Analys is  of  the PMR s p e c t r a  of the synthes ized  nitro compounds (Tic, d) indicates  that  n i t ra t ion in this  case  
a lso  is d i rec ted  to the p a r a  posi t ion of the phenyl  r ing.  Thus,  two groups of s y m m e t r i c a l  mul t ip le ts  cen- 
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TABLE 1. Nitro Compounds II 

CO1TI - 
pound 

IIa 
IIb 
IIe 
lid 

rap, ~ Empirical 
formula 

223--224 
250--252 (dec.) 
235--236 
163--164 

C,:HIoN203 
CI2HIoN204 
CI2H1oN203 
C12H~oN204 

Found, % 

C H 

62,8 4,4 
58,7 4,1 
62,8 4,5 
58,6 4,1 

Calc., % 

C H 

62,6 4,4 
58,6 4,1 
62,6 4,4 
58,6 4,1 

yield, % 

85 
85 
90 
80 

t e r eda t  6.5 and 7.2 ppm (as in the PMR spect rum of IIa) are  present  in the spectrum of 5 - (4 ' -n i t robenzy l ) -3 -  
hydroxypyridine (IIc). The signals of the protons attached to the Cs, C2, and C 4 atoms of the hydroxypyridine 
ring and of the CH 2 groups are found at 7.18, 6.91, 6.33, and 3.10 ppm. 

Thus, the resul ts  obtained in this investigation attest  to higher  react ivi ty of the para  position of the 
phenyl r ing as compared  with the 2-, 6-,  and 4-posi t ions of the ~-pyr ido l  ring. The introduction of an 
N-oxide group is not ref lected in the orientat ion of substitution. The predominance of para  substitution 
over  ortho substitution in the nitrat ion of 2- and 4-benzylpyr idines  has been explained [4] by pronounced 
deactivation of the phenyl ring of the protonated pyr idyl  group due to the effect of the field of positive charge,  
which weakens with distance and, by virtue of this, affects the para  position to a l e s se r  degree than the 
ortho and meta posit ions.  Our resul ts  can apparently also be explained by this rationale.  

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

The PMR spec t ra  of solutions in 1 N NaOD (Ha-c) and dimethyl sulfoxide (DMSO) (IId) were recorded  
with a Varian HA-t00 spec t rome te r  at 29 ~ (on the 5 scale relat ive to te t ramethyts i lane) .  The puri ty of the 
products  was monitored by th in - l aye r  chromatography (TLC) on A1203 in me thano l -benzene  (1 : 9). 

Compounds IIa-d.  A 0.01-mole sample of concentrated HNO 3 was added to 0.01 mole of I in 5 ml of 
concentrated H2SO 4 at 0 ~ and the mixture was allowed to stand for 24 h at room tempera tu re .  It was then 
poured into 10 ml  of ice water,  and the aqueous mixture was fi l tered.  The solid product was recrys ta l l i zed  
from ethanol. Data on II are  presented in Table 1. 
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