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Niketamide (I)  and i t s  isomeric analogs (I1 and 111) 

w e r e  i r r a d i a t e d  i n  methanol t o  a f f o r d  a v a r i e t y  of  

photoalkyla ted  products  ( I V - X I )  , which r e f l e c t e d  a 

p a t t e r n  of  o r i e n t a t i o n  of  t h e  photoaddit ion.  

Although it has been repor ted  t h a t  pyri6ine1) and a l i m i t &  

number of  i t s  analogs ') 1 3 )  undergo photoaddi t ion of CH2011 and A 

r a d i c a l s  t o  t h e  pyr id ine  nucleus,  no sys temat ic  study on t h e  o r i en-  

t a t i o n  of t h e  a d d i t i o n  has  been done. We now wish t o  r e p o r t  

t h e  photochemistry of  niketamide I and i ts  isomeric analogs (11 

and 111) i n  methanol, which demonstrated a p a t t e r n  of o r i e n t a t i o n  

of r a d i c a l  a d d i t i o n  t o  t h e  pyr id ine  nucleus. 

Niketamide, N.N-diethylnicotinamide (I) , a s  a 0 .02  M methano- 

l i c  s o l u t i o n ,  was i r r a d i a t e d  wi th  a low pressure  mercury lamp a t  

room temperature over a period of 37 h r .  Upon chromatographic 
* * 

separa t ion ,  a 6-methylol-introduced product ( I V )  ( 2 0  % )  was 



obta ined.  I r r a d i a t i o n  of  t h e  hydrochlor ide  of (I)  d i d  n o t  g i v e  

any i s o l a b l e  product.  

On t h e  o t h e r  hand, i r r a d i a t i o n  of  N,N-diethylpicolinamide 

(11) afforded many small peaks on g.1.c. and f a i l e d  t o  g i v e  any 

products,  whereas t h e  hydrochlor ide  of (11), a f t e r  66 hr  i r r a d i a t -  

ion ,  af forded two photoalkyla ted  products ,  a  4-methyl d e r i v a t i v e  

(V) (9.8 % )  and a 4-methyl-6-hydroxymethyl d e r i v a t i v e  [VI) (15.4 $ 1 ,  

which was a l s o  obta ined by i r r a d i a t i o n  of t h e  former (17) i n  47 % 

y i e l d .  This suggested t h e  r e a c t i o n  sequence of  t h e i r  formation.  

From t h e  i r r a d i a t i o n  of  N,N-diethylisonicotinamide (111) over 

a per iod of  21 h r ,  t h r e e  photoproducts were i s o l a t e d  a l though i n  

very  small  amounts : 2-hydroxymethyl ( V I I ) ,  2-hydroxymethyl-5- 

methyl ( V I I I )  , and 3- (2-hydroxyethyl) ( I X )  d e r i v a t i v e s .  Fur ther-  

more, when 3-methyl-N,N-diethylisonicotinamide ( X ) ,  which was n o t  

found i n  t h e  r e a c t i o n  mixture upon i r r a d i a t i o n  of  ( I I I ) ,  was 

i r r a d i a t e d ,  two products  ( V I I I  and I X )  were i s o l a t e d .  On t h e  o t h e r  

hand, when t h e  hydrochloride of  (111) was employed, t h e  photopro- 

d u c t s  a f t e r  17 h r  i r r a d i a t i o n  w e r e  2-hydroxymethyl ( V I I )  (18.2 %) 

and 2,6-bishydroxymethyl ( X I )  (11.3 % )  d e r i v a t i v e s .  The s t r u c t u r e s  

of these  photoalkylated products  were e s t a b l i s h e d  malnly by s p e c t r a l  

evidence. The 3- (2-hydroxyethyl) d e r i v a t i v e  ( I X )  was r e a d i l y  

converted by hydrolys is  i n t o  t h e  corresponding l a c t o n e  ( X I I ) .  

From these  r e s u l t s ,  t h e  course  of t h e  formation of  t h e s e  

photoproducts i s  deduced a s  follows.  Bas ica l ly ,  t h e s e  photo- 

a l k y l a t i o n s  can be explained by t h e  a d d i t i o n  of  r a d i c a l s ,  formed 

according t o  t h e  equat ion 1, t o  t h e  pyr id ine  nucleus.  
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The % -hydroxymethyldihydropyridine intermediate (A) , though no t  - 
i so l a t ed  i n  these  experiments, would undergo e i t h e r  dehydrogenation 

t o  t h e  pyr idylcarbinol  (B) o r  dehydration t o  t h e  methylpyridine 

It i s  a l s o  deduced t h a t  a methylol group introduced a t  t h e  

4-posit ion of t h e  pyr idine nucleus i s  a p t  t o  undergo dehydration 

giving t h e  exo-methylene intermediate  ( C )  which would spontaneously 

isomerize t o  g ive  t he  4-methylpyridine de r i va t i ve  (D) a s  t h e  f i n a l  

product, a s  i n  (V and VII). On t h e  o the r  hand, a methylol group 

introduced a t  t h e  2-posit ion would be unaffected; t he r e fo r e ,  dehyd- 

rogenation shows a g r ea t e r  tendency t o  g ive  t h e  pyr idylcarbinol  

de r i va t i ve  (B), a s  i n  1 1 1 1  V I I I  and XI). 

The formation of  t he  3-(2-hydroxyethyl) d e r i v a t i v e  (IX) would 

be explained by t he  add i t i on  of a methylol r a d i c a l  t o  t h e  exo- 

methylene intermediate (XI ) , 4 )  a tantomeric form of (X) , followed 

by dehydrogenation. 
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