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The Mannich reaction is used to obtain 2-(13-diethylaminoethyl)-5- 
vinylpyridine from 2-methyi-5-vinylpyridine. Decomposition of a 
quaternary salt of 2-(8-diethylaminoethyl)-5-vinylpyridine gives 2, 5- 
divinylpyridine. 

If a c c e s s i b l e ,  v a r i o u s  a p p l i c a t i o n s  cou ld  be  found 
f o r  2, 5 - d i v i n y l p y r i d i n e ,  but  i t s  p r e p a r a t i o n  by c a t a -  
l y r i c  d e h y d r o g e n a t i o n  is  d e s c r i b e d  in only one p a t e n t  
[1], and  the  p r o c e s s  i s  d i f f i c u l t  to c a r r y  out .  

The  p r e s e n t  p a p e r  d e s c r i b e s  the  s y n t h e s i s  of 2, 5 -  
d i v i n y l p y r i d i n e  u s i n g  the  M a n n i e h  r e a c t i o n ,  and s t a r t -  
ing  f r o m  2 - m e t h y l - 5 - v i n y l p y r i d i n e ,  wh ich  is  m a d e  on 

an i n d u s t r i a l  s c a l e .  T h e  2 -  and  4 - m e t h y l  d e r i v a t i v e s  
of  p y r i d i n e  a r e  known to u n d e r g o  the Mann ich  r e a c t i o n  
[ 2 - 4 ] .  H o w e v e r ,  it has  b e e n  found tha t  2 - m e t h y l - 5 -  
e t h y l p y r i d i n e  and i t s  N - o x i d e  do not  r e a c t  when  h e a t e d  

w i t h  f o r m a l d e h y d e  and d i e t h y l a m i n e  f o r  a l ong  t i m e  

a t  100" C, at  v a r i o u s  pH. 
2 - M e t h y l - 5 - v i n y l p y r i d i n e  r e a c t s  m o r e  e a s i l y .  T h i s  

i s  due  to s t a b i l i z a t i o n  of  the  i n t e r m e d i a t e  c a r b a n i o n  
[5, 6] due  to c o n j u g a t i o n  wi th  the  v i n y l  g r o u p .  F o r  the  

s a m e  r e a s o n  q u i n a l d i n e  and l e p i d i n e  u n d e r g o  the  M a n -  
n i c h  r e a c t i o n  c o n s i d e r a b l y  m o r e  e a s i l y  than the  c o r -  
r e s p o n d i n g  p y r i d i n e  d e r i v a t i v e s  [7]. 

T h e  s y n t h e s i s  of  2, 5 - d i v i n y l p y r i d i n e  w a s  c a r r i e d  

out  a s  fo l lows :  

~j.u-CH~ ~'-N.~-CH2C H2N(%Hs)z 

(CH~)2SO 4 H2C ~ H C ~ " ~ I  
~ ) ~ - c ,  cHo~c2~.~c.~tso,c, p N~OH 

H2C=CH-~" ~ 

T h e  q u a t e r n a r y  s a l t  of  2 - ( f l - d i e t h y l a m i n o e t h y l ) - 5 -  
v i n y l p y r i d i n e  was  m o r e  s t a b l e  than  the  a n a l o g o u s  
s a l t  of  2 - ( f l - d i e t h y l a m i n o e t h y l ) q u i n o l i n e  [7]. It w a s  no t  
d e c o m p o s e d  by t r i e t h y l a m i n e ,  but  t r e a t m e n t  w i th  s o -  

d i u m  h y d r o x i d e  g a v e  2, 5 - d i v i n y l p y r i d i n e .  

(0.6 mole), 65.1 g (0.6 mole) Er2N" HC1, and 50 ml PrOH were heated 
together for 6 hr at 80 ~ C. Then the reaction products were diluted 
with water and the unreacted MVP extracted with ether, 108.6 g being 
recovered. Steam distillation gave complete removal of MVP. 

The aqueous layer was made alkaline, and extracted with ether, 
the ether extract dried over K2COs, the ether taken off, and the res- 
idue vacuum distilled in a current of CH 4. The following cuts were 
obtained: 5.6 g MVP bp 52~ ~ C (1 ram), 25.4 g 2-(tS-diethylamino- 
ethyl)-5-vinylpyridine, bp 116~ * C (1 ram), n~ 1.521, and 3.4 g 
bp 157"-165" C (1 mm). 

2-(8-Diethylaminoethyl)-5-vinylpyridine. Colorless oil, readily 
polymerizing on heating with a blowing agent. Found: C 76.4; H 9.8; 
N 13.8%, calculated for ClzHz0Nz: C 76.4; H 9.9; N 13.7%. 

2, 5-Dtvtnylpyridtne. 6.6 g (0.0524 mole) MezSO 4 was added drop- 
wise to 10.7 g (0.0524 mole) 2-(13-diethylaminoethyl)-5-vinylpyridine 
dissolved in 15 ml PrOH, and the mixture was stirred and cooled to 
keep the temperature under 40* C. The alcohol solution was diluted 
with water (70 ml), 3 g NaOH in 10 ml water added, and the whole 
steam distilled. The 2, 5-divinylpyridine was extracted from the dis- 
tillate with ether, the extracts dried over K2COz, and vacuum distilled 
in a current of inert gas. Yield of 2, 5-divinylpyridine 4.7 g (68%), bp 
68"-700 C (1 ram); n}~ 1.5900; d 2~ 0.9831. Found: C 82.5; H 7.2; N 
10.5%; MR D 44.95, calculated for CgHgN: C 82.4; H 6.9; N 10.7%; 
MR D 43.46. 
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EXPERIMENTAL 

2-(8-Diethylaminoethyl)-5-vinylpyridine. A mixture of 142.8 g 
(1.2 mole) 2-methyl-5-vinylpyridine (MVP), 48 g 380]0 formaldehyde 
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