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The ra te  of hydrogenat ion of the vinyl group of a - ,  fi-, and ~/- vinylpyridines  d e c r e a s e s  as 
i ts  dis tance f r o m  the ni t rogen a tom i n c r e a s e s  in the p r e sence  of the pa l lad ium chlorodi-  
methylsulfoxide complex.  In b inary  mix tu res  of these  vinylpyridines,  the T- i s o m e r  is r e -  
duced be fo re  the other  two i s o m e r s .  

It has been es tab l i shed  that the adsorbabi l i tyof(~- ,  fl-, and T-vinylpyr idines  on Raney nickel i nc reases  
in the same  o rde r  in which the ra te  of hydrogenat ion of the i r  vinyl groups  d e c r e a s e s  [1, 2]. It seemed of 
in te res t  to a s c e r t a i n  the dependence of the reac t iv i ty  of the vinyl group on the posi t ion in the pyridine ring 
under  conditions of homogeneous hydrogenat ion.  The pa l lad ium chlorodimethylsulfoxide complex was used 
as the ca ta lys t ,  inasmuch as it has been es tab l i shed  that this ca ta lys t  is highly act ive and stable in hydro-  
genation reac t ions  of olefins [3]. 

Under  the se lec ted  conditions,  only the vinly groups  of vinylpyridines and s ty rene  are  hydrogenated; 
the i r  a roma t i c  r ings are  not involved. The reac t ion  p roceeds  at a high ra te  and is zero  o rde r  with r e spec t  
to the compound undergoing hydrogenat ion (Fig. 1). The acce le ra t ion  of the reac t ion  that is observed  in 
the f i r s t  1-2 rain is a ssoc ia ted  with an inc rease  in the concentra t ion  of the hydride fo rmed during contact  
of the s ta r t ing  complex with hydrogen. This is conf i rmed by the fact that the subsequent  weighed amounts 
of vinylpyridine (or s tyrene)  that  a re  added to the reac t ion  mix ture  a re  hydrogenated f r o m  the very s t a r t  
at a constant  ra te  without acce le ra t ion .  The dec r ea se  in the ra te  of hydrogenat ion of the vinylpyridines  
does not exceed 570 when the ca t a lys t  is used again. A compar i son  of these resu l t s  with the resu l t s  obtained 
in [3] shows that even in ' the p r e s e n c e  of a homogeneous ca ta lys t ,  the C =C bond act ivated by conjugation 
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Fig. 1. Kinetic cu rves  of the 
hydrogenat ion of c~- (1),/3- (2), 
and 3~-vinylpyridines (3) and 
s ty rene  (IV). 

the C =C bond of an olefin. The hydrogenat ion of the vinyl pyridine is 
inhibited to only a sl ight degree  by the reac t ion  product ,  i.e., the n i t ro -  
gen a tom of e thylpyridine p re sen t s  a lmos t  no in te r fe rence  to coordina-  
t ion of the vinyl group of the vinylpyridine molecule  in the catalyzing 
complex .  It a lso follows f r o m  Fig. 1 that the rate  of hydrogenation of 
the C = C bond of ~-, /3-, and 3/-vinylpyridines depends on the posi t ion 
of the vinyl group in the pyridine ring and d e c r e a s e s  in the o rde r  a-  
vinylpyridine > f l-vinylpyridine,  T-vinylpyridine.  > s tyrene .  The vinyl-  
pyr id ine  molecule  is apparent ly  coordinated not only with the vinyl 
group but also with the ni t rogen atom. All of the vinylpyridines  a re  
reduced at a higher  ra te  than s tyrene ,  and are  sa tura ted  cons iderably  
ahead of s ty rene  in b inary  mix tu res  with it. Under  the conditions of 
both homogeneous ca ta lys i s  and heterogeneous  ca ta lys i s  [1, 2], the 
individual T-vinylpyridine is reduced more  slowly than its a - i s o m e r ,  
but i ts  hydrogenat ion occurs  in advance in a b inary  mix ture ,  y-Vinyl-  
pyr idine is apparent ly  more  s t rongly  coordinated in the pa l lad ium corn- 
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plex during activation.  In analogy with [2], it can be a s sumed  that  the vinyl group in the s -pos i t ion  c r ea t e s  
s te r ic  hindrance to coordination of ~-vinylpyr idine  by the ni t rogen atom, and the compet i t ive  effect  of the 
l a t t e r  is the re fo re  weakened.  A vinyl group in the T-posi t ion p r e s e n t s  l e s s  hindrance to coordinat ion of 
the ~,-vinylpyridine molecule  by the ni t rogen atom, as a consequence of which, the poss ib i l i ty  of coord ina-  
t ion of hydrogen or  of the vinylpyridine molecule  at the vinyl group d e c r e a s e s ,  and the reac t ion  is re ta rded .  

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

The compounds were  hydrogenated in a glass ,  long-necked hydrogenat ion f lask  se t  in motion with a 
mechanical  m ixe r  (400-600 rpm) at 20 ~ and hydrogen at a tmospher ic  p r e s s u r e .  A 0.8-g sample  of the com-  
pound to be hydrogenated and 0.025 g of the pa l lad ium complex in 20 ml of dimethyl  sulfoxide were  used in 
the exper iment ;  hydrogen, the consumption of which was measu red  with a bure t te ,  was fed into the reac t ion  
vesse l .  The composi t ion of the ca ta lyzate  was de termined by g a s - l i q u i d  ch romatography  with a 2 m by 4-  
m m  column at 120 ~ The s ta t ionary  liquid phase was polyethylene glycol-4000 (15%) on Chromoso rb  W 
with 1~ NaOH. The de tec to r  was a c a t h a r o m e t e r .  
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