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O R G A N I C  PREPARATIONS AND PROCEDURES I N T .  3 ( 5 ) ,  261-267 (1971) 

1-ETHYL-4-CARBOMETHOXYPYRIDINYL 
( P y r i d i n y l ,  1 -e thyl -4-carbomethoxy)  

E. M. Kosower and H a r o l d  P. Wai t s  
Department  o f  Chemis t ry  

S t a t e  U n i v e r s i t y  o f  New York, S t o n y  Brook, N. Y. 11790 

1-Ethyl-4-carbomethoxypyridinyl h a s  been p r e v i o u s l y  p r e -  

p a r e d  by t h e  r e d u c t i o n  o f  t h e  p y r i d i n i u m  i o d i d e  e i t h e r  e l e c -  

t r o c h e m i c a l l y ’  or c h e m i c a l l y 2  w i t h  z i n c  and a c e t o n i t r i l e  or 

w i t h  magnesium i n  t h e  m e l t .  The p r e s e n t  p r o c e d u r e  i s  much 

more c o n v e n i e n t ,  l e n d s  i t s e l f  t o  m o d e r a t e  s c a l e  o p e r a t i o n s  

and p r o v i d e s  a p u r e r  p r o d u c t .  

P u r e  s t a b l e  r a d i c a l s  a r e  u s e f u l  i n  s t u d i e s  o f  t h e  p h y s i -  

c a l  and c h e m i c a l  p r o p e r t i e s  o f  r a d i c a l s . 3  D i s t i l l a t i o n  is 

p r o b a b l y  t h e  most c o n v e n i e n t  p u r i f i c a t i o n  p r o c e d u r e  f o r  ma- 

t e r i a l s  w i t h  t h e  l e v e l  o f  r e a c t i v i t y  t o w a r d s  oxygen p o s s e s s e d  

by p y r i d i n y l  r a d i c a l s .  

~ H ~ C H  3 C H ~ C H  3 

EXPERIMENTAL 

1-Ethyl-4-carbomethoxypyridinium i o d i d e 4  (5.86 g. ,2.03 

mmoles) i s  p l a c e d  i n  t h e  50 ml. b u l b  A o f  t h e  r e a c t i o n  appa- 

r a t u s  i l l u s t r a t e d  i n  F i g .  1 a l o n g  w i t h  s e v e r a l  l a r g e  p i e c e s  

of  3% sodium amalgam5 (17.2 g. ,2.25 mg. a t .  sodium)  and a 

t e f l o n - c o a t e d  m a g n e t i c  b a r .  Af te r  e n s u r i n g  t h a t  t h e  e n t r y  
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CONSTR ICTlON VH 

50 ml  _i 
1 STIRRING BAR 

Fig. 1 
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1-ETHYL-4-CARBOMETHOXYPYRIDINYL 

t u b e  B is comple t e ly  c l e a n ,  it is s e a l e d  of? .  The a p p a r a t u s  

is connected  t o  t h e  vacuum l i n e  and evacuated .  6 

A i t e r  30 minutes  pumping t o  e n s u r e  d r y n e s s ,  degassed  

a c e t o n i t r i l e  ( 2 5  cc.) '  is d i n t i l i e d  i n  w i t h  t h e  a i d  of l i q u i d  

n i t r o g e n .  The s o l v e n t  is mel ted  w i t h  a bath '  and t h e  mix tu re  

s t i r r e d  a t  or below 0' ?or 30 minutes .  

b l u e  suspens ion  is i i l t e r e d ,  t h e  r e a c t i o n  v e s s e l  r i n s e d  w i t h  

a c e t o n i t r i l e  d i s t i l l e d  irom t h e  i i l t r a t e  and t h e  r i n s e  s o l -  

v e n t  i i l t e r e d  i n t o  t h e  ampoule c o n t a i n i n g  t h e  i i l t r a t e .  The  

ampoule ( C )  and b u l b  ( A )  a r e  frozen by p lung ing  i n t o  l i q u i d  

n i t r o g e n  and t h e  ampoule (c) s e a l e d  .of? a t  t h e  c o n s t r i c t i o n .  

The r e s u l t i n g  deep 

The ampoule ( C )  is s e a l e d  th rough  a b r e a k s c a l  connec t ion  

t o  a vacuum l i n e  d i s t i l l a t i o n  a p p a r a t u s  (F ig .  2 1 ,  t h e  f i l t r a t e  

i n t r o d u c e d ,  t h e  a p p a r a t u s  s e a l e d  o?? a t  t h e  c o n s t r i c t i o n  and 

t h e  s o l v e n t  c a r e i u l l y  evapora t ed  w i t h  s t i r r i n g  t o  a r e c e i v e r  

on t h e  l i n e .  The c o l d  f i n g e r  oi t h e  condenser  is f i l l e d  w i t h  

l i q u i d  n i t r o g e n  and t h e  emerald-green p y r i d i n y l  r a d i c a l  is 

d i s t i l l e d  ( h o t - a i r  "gun") o n t o  t h e  c o l d  f i n g e r ,  condens ing  as 

a sapph i re -b lue  s o l i d .  Fre8h degassed  a c e t o n i t r i l e  is dis- 

t i l l e d  o n t o  t h e  condenser ,  t h e  l i q u i d  n i t r o g e n  removed and 

t h e  p y r i d i n y l  r a d i c a l  s o l u t i o n  a l lowed t o  f low i n t o  t h e  co l -  

l e c t i o n  ampoule (D), which 5 s  t h e n  s e a l e d  o?f. The d i s t i l -  

l a t i o n  p rocedure  is r e p e a t e d  in a n o t h e r  a p p a r a t u s  (F ig .  2) t o  

remove small amounts o? h i g h - b o i l i n g  m a t e r i a l  and s o l i d .  

The s o l u t i o n  o f  p y r i d i n y l  r a d i c a l  in a c e t o n i t r i l e  is di- 

v ided  among 4 - 8 ampoules b e a r i n g  b r e a k s e a l s  w i t h  t h e  appa- 

r a t u s  shown i n  Fig. 3. A i t e r  i r e e z i n g  t h e  s o l u t i o n s  s imul-  

t a n e o u s l y  wi th  l i q u i d  n i t roge l ; ,  t h e  ampoules are s e a l e d  o ? ? ,  

t h e  s o l u t i o n  melted'  and t h e  ampoules s t o r e d  in tht f r e e z e r .  
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A VACUUM 

/ R E . 4 L  
SOLUTION 

Fig. 2 
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1-ETHYL-4-CARBOMETHOXYPYRIDINYL 

CON STRICT I0 N 

CONSTRICTION 

DEWAR F L A S  K 

Fig. 3 
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E.  M .  KOSOWER AND H .  P .  WAITS 

The c o n c e n t r a t i o n  i s  m e a s u r e d  s p e c t r o p h ~ t o m e t r i c a l l y . ~  

y i e l d  o f  t h e  r a d i c a l  v a r i e s  f r o m  1 0  - 30%.  

The 

10 

The 1 - m e t h y l  a n d  1 - i s o p r o p y l  r a d i c a l s  c a n  b e  p r e p a r e d  b y  

t h e  same p r o c e d u r e .  However ,  t h e  m e t h y l  d e r i v a t i v e  i s  l e s s  

s t a b l e  t h a n  t h e  1 - e t h y l -  a n d  1 - i s o p r o p y l  r a d i c a l s .  The  1- 

i s o p r o p y l  r a d i c a l  f o r m s  l o n g  v i o l e t  c r y s t a l s  on t h e  w a l l s  

d u r i n g  t h e  d i s t i l l a t i o n .  
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1-ETHYL-4-CARBOMETHOXYPYRIDINYL 

a forepump and t r a p s  i s  o p e r a t e d  a t  a p r e s s u r e  or 1 x 

mm. Long pumping t i m e s  e n s u r e  removal  o f  adso rbed  oxygen. 

7. A c e t o n i t r i l e  ( S p e c t r o q u a l i t y )  from Matheson Coleman and 

B e l l  or J. T. Baker ,  is s a t i s f a c t o r y  f o r  t h i s  p r e p a r a t i o n .  

8. The r e l a t i v e l y  h igh  (-4OOC.) m e l t i n g  p o i n t  o f  a c e t o n i t r i l e  

can  l e a d  t o  d i f f i c u l t y  (even  c r a c k i n g  of  a p p a r a t u s )  i f  

c a r e  is no t  e x e r c i s e d  i n  t h e  m e l t i n g  o p e r a t i o n .  A b e a k e r  

o f  a c e t o n e  a t  room t e m p e r a t u r e  is i d e a l  f o r  t h i s  s t e p .  

9. Data a r e :  X m a x  ( c m a X  1 6325(83 ) ,  3940(4925) ,  3100(11,000).  

The v i s i b l e  maximum does no t  obey Beer ' s  Law above 

w0.03  M due t o  r e v e r s i b l e  d i m e r i z a t i o n .  

10.  A c e t o n i t r i l e  s o l u t i o n s  of  1-ethyl-4-carbomethoxypyridinyl 

(-0.01 - .02 M )  have been s t o r e d  f o r  many months wi th  

l i t t l e  a p p a r e n t  decomposi t ion.  
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