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T h e  p r e v i o u s l y  u n r e p o r t e d  N, N ' - d i f u r m y l - a ,  5 " - b i p i p e r i d y l  has  b e e n  

s y n t h e s i z e d  by t h e  r e a c t i o n  o f  c~, 3 ' - b i p i p e r i d y l  w i th  c a r b o n  m o n o x i d e  

trader  pressure .  

The p r e s e n t  work  is  a cont inuat ion of i nves t iga t ions  
of the ea rbony la t ion  of n i t r o g e n - c o n t a i n i n g  h e t e r o e y c l i c  

Inf luence  of the Amount  of 
Ca t a ly s t  on the Yield of  N, 
N ' - D i f o r m y l - o l ,  f i ' - b i p i p e r -  
idyl (I) ( P r e s s u r e  of CO 
130 at-m, T e m p e r a t u r e  100 ~ 
C, T i m e  of Heat ing  2 h r ,  

Mola r  Rat io  of a ,  fi~-Bipi - 
pe r idy l  to Solvent  = 1 : 12) 

Molar ratio o f  c*,[~" - . . 
Expt.  bipiperidyl to cata- !Yield o f l ,  

No. lyst f % 

I t :0_2 
2* 1 : 0,4 
3 i :0..4 ! 
4 I :~.6 I 
5 1 : I  l: i 

* Time of heating 80 wan. 

Traces 
74 
98 

Traces 
0 

compounds [1-3J.  In a study of the inf luence  of the 
s t e r i e  f ac to r  on the i n t e r a c t i o n  of h e t e r o c y c l i c  amines  
with ca rbon  monoxide ,  i t  was  e s t a b l i s h e d  tha t  with 

r e s p e c t  to e a s e  of ea rbony la t ion  the  h e t e r o e y c l i c s  

s tudied can be  a r r a n g e d  in the s equence :  p ipe r i d ine  > 
> f i -p ipeeo l ine  > anabas ine  > a -p ipeco l ine .  In o the r  
w o r d s ,  the  m o r e  r e m o t e  the  subs t i tuen t s  a r e  f r o m  
the n i t rogen  a tom,  and the  l e s s  they s c r e e n  i t s  f r e e  
e l e c t r o n  pa i r ,  the  m o r e  eas i ly  does  the r e a c t i o n  of 
ca rbon  monoxide  with the c o r r e s p o n d i n g  amine  t ake  
pIace.  We have  hydrogena ted  anabas ine  to  a ,  f l ' - b i p i p e -  
r idy l .  Its s t r u c t u r e  p e r m i t t e d  the a s sumpt ion  of a 
d i f fe ren t  eapaeit-y of the two amino  groups  f o r  the 
ca ta ly t i c  addit ion of ca rbon  monoxide .  

a ,  f l ' -B ip ipe r idy I  was ca rbony l a t ed  with c a r b o n  

monoxide  under  p r e s s u r e  in me thano l i c  so lu t ion  in 
the p r e s e n c e  of sod ium methox ide .  The  r e a c t i o n  took 
p l ace  smooth ly ;  at  100 ~ C, 130 arm of CO, and with  
hea t ing  fo r  2 hou r s  in the  au toc lave ,  we  obta ined the 
p r e v i o u s l y  u n r e p o r t e d  N, N ' - d i f o r m y l - a ,  f i ' - b ipy r idy l  
(I) at a y i e ld  of 98%. The f o r m a t i o n  of m o n o f o r m y l  
d e r i v a t i v e s  of a ,  f l ' - b ip ipe r idy l  did not take  p lace ,  
s ince  the condi t ions  that  we  used  did not  f a v o r  the 

e x p r e s s i o n  of a d i f f e r e n c e  in the r e a c t i v i t y  of the 
two amino  g roups .  Shor ten ing  the t i m e  of hea t ing  
( e x p e r i m e n t  2 in the  table) o r  r educ ing  the p r e s s u r e  

to 100 arm led  to a d e c r e a s e  in the y i e ld  of compound 

I and, co r r e spond ing ly ,  to the i n c o m p l e t e  c o n v e r s i o n  
of t he  in i t i a l  compound.  A f u r t h e r  l o w e r i n g  of the 
p r e s s u r e  led  to the c e s s a t i o n  of the p r o c e s s .  

The  in f luence  of the amount  of c a t a ly s t  and the 
t i m e  of the r e a c t i o n  on the  ea rbony la t ion  of a,/~ t -  
b ip ipe r idy l  can be  judged  f r o m  the data  g iven  in the 
tabIe .  T h u s ,  in the  p r e s e n c e  of the s a m e  amounts  
of CH3ONa, with a r e a c t i o n  t i m e  of 80 m i n  ( e x p e r i -  
m e n t  2), the y i e l d  of N, N w - d i f o r m y l -  a ,  fi ' - b ip ipe r idy l  
was  74%, and with two h o u r s '  hea t ing  ( expe r imen t  3) 

i t  was  98%. At  a m o l a r  r a t i o  of a ,  f i ' - b ip ipe r idy I  to  
sod ium methox ide  of 1 : 0.2, only t r a c e s  of c a r b o n y -  
lo t ion  p roduc t  w e r e  f o r m e d ,  and the s t a r t i n g  m a t e r i a l  
was  r e c o v e r e d  a l m o s t  unchanged  ( e x p e r i m e n t  1). An 
i n c r e a s e  in the  amount  of c a t a ly s t  Ied to the c o m p l e t e  
r e s i n i f i c a t i o n  of the r e a c t i o n  m i x t u r e  ( expe r imen t s  
4 and 5). 

EXPER IMENTAL 

Starting materials, a, B'sBipiperidyl was obtained by hydrogenating 
anabasine on Raney nickel by the method of Sadykov and Otrosbchenko 
[4]. Mp 68~ ~ C (in a sealed capillary). The carbon monoxide was 
obtained by the reaction of sulfuric and formic acids; the purity of 
the CO was 99.8~. 

N, N'-Difotmyl-a, •'-bipiperidyl. A rotating autoclave with a 
capacity of 0.25 l was charged with 8.4 g (0.05 mole) of a, 8"- 
bipiperidyt and 30 ml of absolute methanol containing 1.08 g (0.02 
runic) of sodium me~hoxide, and carbon monoxide was forced in 
m a pressure of 130 atm. The autoclave was heated and kept at 
a temperature of 100" C for 2 hr. The catalyzate was filtered from 
the sodium carbonates that had deposited, and the elimina~on of 
the methanol gave 11.1 g (98%) of N, N'-diformyI-a, B'-bipiperidyl, 
mp 135" C (from benzene). Found, q~: C 64.17; H 9.28; N 12.55; 
Mol. wt. 226. Calculatcd for C~Hz0NzOz, %: C 64.25; H 8.90; 
N 12.60; Mol. wt. 224.3. 
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