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2-Vinylpyr idine adds to 2 ,5 -d imethy l -4 -p ipe r idone  in the 1 posi t ion in the p re sence  of acet ic  
acid and in the 5 posi t ion in the p r e s e n c e  of sodium meta l .  

The pyr idyle thyla t ion of d ive rse  al iphatic  and cyclic  ketones has been quite adequately studied [1]. 
However,  the l i t e ra tu re  contains no studies devoted to the invest igat ion of the pyridylethylat ion of he t e ro -  
cycl ic  ketones.  

We have c a r r i e d  out the reac t ion  of 2-vinylpyr id ine  with 2 ,5 -d ime thy l -4 -p ipe r idone  (I), which was 
used in the fo rm of a mix tu re  of two spat ia l  i s o m e r s .  Owing to the p r e sence  of s eve ra l  labile hydrogen 
a toms in piperidone I, 2-vinylpyr id ine  may  undergo reac t ion  in the 1, 5, and 3 posi t ions .  

React ion of piper idone I with 2-v inylpyr id ine  in the p r e s e n c e  of acet ic  acid gives 1-[f l -(2-pyridyl)  
e thyl] -2 ,5-  d imethy l -4 -p iper idone  (II) 
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When this reac t ion  is c a r r i e d  out in the p r e sence  of sodium meta l ,  2-v inylpyr id ine  r eac t s  at the 
methyl idyne grou p (the 5 position) r a t h e r  than at the methylene group (the 3 position), inasmuch as in the 
reac t ion  of a ,  p -unsa tu ra t ed  compounds with ketones the reac t ion  p roceeds  ini t ial ly at  the methyiidyne 
group, next at the methylene  group, and finally at the methyl  group [2, 3]. The imino group is not involved 
under  the indicated condit ions.  The s t r u c t u r e s  of the synthes ized  p iper idones  (II and III) a r e  conf i rmed by 
the p r e s e n c e  in the IR s p e c t r a  of piper idone III of absorpt ion bands of s t re tch ing  v ibra t ions  of an N -  H 
group at 3315-3330 cm -1, which are  absent  in the IR s p e c t r a  of piper idone II [4]. The signal  of the methyl  
group at tached to C-5 in the PMR s p e c t r u m  of piper idone IH is a singlet  with 6 1.22 ppm, which a t tes t s  to 
the absence  of s p i n -  spin coupling of the protons  of the methyl  group with the r ing  proton and, consequently,  
to location of the pyr idyle thyl  group at the C-5 a tom.  

This  dependence of the d i rec t ion  of pyr idyle thyla t ionof  2 .5 -d ime thy l -4 -p ipe r idone  (I) on the ca ta lys t  
used  can be e x p l a i n e d b y  the fact  that a carbanion,  the nucleophil ici ty of which is p robab ly  g r e a t e r  than the 
nucleophil ici ty of the imino group, is f o r m e d  in the p r e s e n c e  of sodium, as a consequence of which p y r i -  
dylethylafion p roceeds  at the methyl idyne group.  The carbanion  is not f o rmed  in the p r e sence  of acet ic  
acid, and the only nucleophii ic agent  is the imino group, which also adds to 2-v inylpyr id ine .  
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E X P E R I M E N T A L  M E T H O D  

The IR spec t r a  were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The PMR spec t r a  of methylene chloride 
solutions of the compounds were  r eco rded  with a P e r k i n - E l m e r  R-12 s p e c t r o m e t e r  with t e t ramethy l s i l ane  
as the s tandard .  

1 - [~ - (2 -Pyr idy l )e thy l ] -2 ,5 -d imethy l -4 -p ipe r idone  (II). A mix tu re  of 20 g (0.15 mole) of piperidone I, 
8 g (0:075 mole) of 2-vinylpyr idine,  and 1 ml  of glacial  acet ic  acid was heated at 105-110 ~ for  4 h. It  was 
then cooled, 10 ml  of wa te r  was added, and the mix ture  was t r ea t ed  with a sa tu ra ted  solution of potass iun 
hydroxide and ex t rac ted  with benzene.  The benzene ex t rac t s  were  dr ied  with po ta s s ium carbonate ,  the 
benzene was r em oved  by dist i l lat ion,  and the res idue  was vacuum-f rac t iona ted  to give 13 g (72~) of py r i -  
done II with bp 159-160 ~ (3 ram), n~ 1.5225, and d~ ~ 1.0599. Found: C 72.3; H 8.9; N 11.9~ ; MR D 66.90. 
Ct4H20N20. Calculated:  C 72.4; H 8.6; N 12.1% ; 1ViR D 68.14. 

2 ,5 -Dimethy l -5- [ f l - (2 -pyr idy l )e thy l ] -4 -p iper idone  (liD. A mix tu re  of 26 g (0.2 mole) of piper idone I, 
10.5 g (0.1 mole) of 2-vinylpyr idine ,  and 0.3 g of sodium meta l  was s t i r r e d  at 90-95 ~ for 6 h. It was then 
cooled, and 30 m l  of benzene and 15 ml  of wa te r  were  added success ive ly .  The benzene l aye r  was separa ted ,  
and the aqueous l ayer  was ex t rac ted  with benzene.  The benzene ex t rac t s  were  combined, the benzene 
was r emoved  by disti l lation, and the res idue  was vacuum-f rac t iona ted  to give 18 g (77%) of piperidone III 
with bp 145-146 ~ (1 mm),  n~ 1.5305, and d~ ~ 1.0696. Found: C 72.2; H 8.7; N 11.9%; MR D 67.12, C14H20N20. 
Calculated:  C 72.4; H 8.6; N 12.1~ ; MR D 67.80. 
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