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A b s t r a c t  - Reac t ion  o f  p y r i d i n e  !-oxide w i t h  o - d i s u b s t i t u t e d  2-brorno- 

a ldehydes l e d  t o  t h e  expected i - a l k o x y p y r i d i n i u m  s a l t s  which were 

conver ted  t o  2-( o-hydroxyacy1)py r id ines  on base t rea tmen t .  

N-A lkoxypy r id in ium s a l t s  a r e  v e r s a t i l e  compounds which undergo v a r i o u s  t ypes  o f  r e a c t i o n  upon - 

t rea tment  w i t h  n u c l e o p h i l e s  o r  bases.' I n  a d d i t i o n  t o  t h e  four  c l a s s i c a l  modes o f  decomposi t ion 

2 
desc r ibed  by K a t r i t z k y  (Modes A-D, Scheme 1) a f i f t h  mode o f  r e a c t i o n  i n v o l v i n g  n u c l e a r  p r o t o n  

a b s t r a c t i o n  f rom t h e  2 - p o s i t i o n  has been proposed by Abramavi tch (Mode E, Scheme 1 ) .  3 
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We have taken advantage of this ylid formation according to Mode E to realize novel reactions of 

salts bearing a functionalired alkaxyl chain. Our previous ~ t u d i e s ~ . ~  an such salts bearing an 

alkaxycarbonyl or  a carbonyl group have led to a new heterocyclic ring conversion proceeding by 

7 the PARC-ANRO mechanism and to a novel mode of decomposition described a5 "alkoxylogaus" of 

Mode A (Scheme 2 )  
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The present report is concerned with the synthesis and the base-induced transformation of the 

N-alkoxypyridinium salts 1 bearing a formyl group (Scheme 3 ) .  The study has been limited to - 

salts which a r e  disubstituted at the o-carbon on their alkoxyl chain to prevent any competitive 

decomposition according to Mode A 

c : R1 = R 2  = C6H5 

Scheme 3 

1 a - c  - 2 a-c - 

The salts - 1 have been prepared in good yields (90 %) by the general procedure that we have 

developed during our previous studies of functionalired N-alkoxypyridinium - i . e .  - by 
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t r e a t i n g  p y r i d i n e  N-oxide i n  a c e t o n i t r i l e  w i t h  t h e  a p p r o p r i a t e  2 - b r o m o a l d e h y d e ~ ' ~  i n  the 

presence of s i l v e r  n i t r a t e .  I n  o r d e r  t o  a v o i d  n u c l e o p h i l i c  a t t a c k  a t  t h e  ca rbony l  group as well 

as a p o s s i b l e  r i n g  open ing  accord ing  t o  Made D a s t e r i c a l i y  crowded base was chosen t o  generate 

t h e  y l i d .  

Reac t ion  o f  t h e  s a l t s  1 w i t h  2,2,6,6-tetramethylpiperidine (TMP) i n  a c e t o n i t r i l e  r e s u l t e d  i n  the 

fo rmat ion  of a p r e c i p i t a t e  of tetrarnethylpiperidinium n i t r a t e  which occur red  i n  a few minutes. 

F i l t r a t i o n  f o l l o w e d  by s o l v e n t  evapora t ion  and subsequent d i s t i l l a t i o n  f o r  5 (bp 69OC (0.45 

rnrnHg)) o r  r e c r y s t a l l i z a t i o n  f o r  (e thano l ,  mp 78'C) and & (ch lo ro fo rm,  mp 134'C) a f f o r d e d  the 

2-( o - h y d r o x y a c y 1 ) p y r i d i n e s  1 i n  85.94 and 92 % y i e l d s ,  r e s p e c t i v e l y .  The i r  s t r u c t u r e s  were 

1  
a s c e r t a i n e d  by t h e  i r  and H  nmr d a t a  which a r e  r e p o r t e d  i n  t h e  Tab le  and by ms study.  

I n f r a r e d  da ta ,  v(crn- ') .  

: Compound : OH (bonded) : C=O (con juga ted)  : C=Cand C=N ( r i n g )  : 

2a 3350 1695 1580 : 1565 - 

2b 3240 1695 1580 : 1565 - 

2c 3240 1695 1580 ; 1560 - 

'H Nmr da ta  : Chemical s h i f t s ,  a . ppm (TMS). 

: Compound : S o l v a n t :  H3 : H4 : H5 : H6 : CH3 :C6H5 : OH : 

'H Nmr da ta  : C o u p l i n g  constants1' (Hz) 

Table 



One can no t i ce  t h a t  the chemical s h i f t s  and coupl ing constants observed i n  'H  nmr spectra 

c l e a r l y  establ ished the s u b s t i t u t i o n  pa t te rn  of the r i n g  prov id ing a 2-subst i tuted pyr id ine .  
12  

Furthermore i r  study ind ica tes  the  presence o f  a conjugated carbonyl group together w i t h  a 

chelated hydroxyl group. 

These f ind ings a r e  corroborated by mass spectroscopy ana lys is  which shows a peak a t  m/z = 107 

( the  base peak f o r  2). This fragment resu l t s  from a Mac La f fe i t y - t ype  rearrangement, as shown 

i n  Scheme 4. which i s  cha rac te r i s t i c  o f  2-subst i tuted ar ines .  
13  

Scheme 4 

The fo l l ow ing  Scheme 5 can be proposed t o  account f o r  the formation of the o-hydroxyacyl- 

pyr id ines. 
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Scheme 5 

Thus the react ion  fo l lows the f i r s t  phase o f  the PARC-ANRO mechanism, but once the r i n g  c losure  

step has been rea l ized,  proton t rans fe r  between the react ive  intermediates and the 
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acid-base p a i r  TMPH'ITMP leads  t o  t h e  o - h y d r o x y a c y l p y r i d i n e s  & anhydra base f o r m a t i o n  : t h e  

ANRO s t e p  does n o t  occur .  I t  i s  n o t i c e a b l e  t h a t  t h e  i s o x a z o l a p y r i d i n i u m  i o n  - 3  does n o t  s u f f e r  

t h e  a l koxy logous  Mode A  f ragmenta t ion  which occur red ,  as desc r ibed  i n  Scheme 2,  i n  s i m i l a r  

i n t e r m e d i a t e s  possess ing  a t e r t i a r y  a l c o h o l i c  f u n c t i o n  and which became e x c l u s i v e  i n  t h e  

q u i n o l i n e  and i s o q u i n a l i n e  s e r i e s .  
6  

T h i s  f a c t  i s  i n  accordance w i t h  t h e  r e l a t i v e l y  h i g h  a c i d i t y  of a hydrogen atom of an a l k y l  

s u b s t i t u e n t  a t t a c h e d  t o  t h e  2 - p o s i t i o n  o f  E - a l k a x y p y r i d i n i u m  s a l t s .  Indeed we have shown t h a t  

anhydra base f o r m a t i o n  by a b s t r a c t i o n  o f  t h i s  p r o t o n  occurs  v e r y  r e a d i l y  d u r i n g  base 

decomposi t ion of a l k a n y p y r i d i n i u m  s a l t s  d e r i v e d  from 2 - p i c o l i n e  !-oxide. 
9  

I n  c o n c l u s i o n  t h e  s t u d i e d  r e a c t i o n  i l l u s t r a t e s  t h e  m u l t i f a r i o u s  r e a c t i v i t y  of l - a l k o x y p y r i d i n i u m  

s a l t s  and i s  a p r o m i s i n g  new access t o  2-(  o - h y d r o x y a c y l ) p y r i d i n e  d e r i v a t i v e s .  
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