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O R G A N I C  PREPARATIONS AND PROCEDURES INT. 3 ( 4 ) ,  205-207 (1971) 

THE REACTION OF 1,2-BIS(Z-PIPERIDYL)ETHYLENE WITH PHOSGENE 

Frank D. Popp, A.  C a t a l a  Casey, and Denn i s  K .  Chesney 

Department of Chemistry,  C l a r k s o n  C o l l e g e  of Technology 

Potsdam, New York 13676 

It has been r e p o r t e d '  that  Z , Z ' - b i p i p e r i d i n e  r e a c t s  w i t h  phosgene 

t o  g i v e  I. I n  a n  a t t e m p t  t o  ex tend  t h i s  s y n t h e s i s  t o  d i a z e p i n e s ,  1 ,2 -  

bis(2-piperidy1)ethylene (11) was r e a c t e d  w i t h  phosgene u n d e r a  v a r i e t y  

of c o n d i t i o n s  t o  give the carbamoyl  c h l o r i d e  111 a s  the o n l y  p roduc t  

i s o l a t e d .  R e a c t i o n  of 111 w i t h  p i p e r i d i n e  gave  the d i u r e a  I V .  
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POPP, C A S E Y  A N D  C H E S N E Y  

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  were t aken  i n  c a p i l l a r i e s  and a r e  c o r r e c t e d .  

Analyses  by Spang M i c r o a n a l y t i c a l  Labora to ry ,  Ann Arbor,  Mich. 

l,Z-Bis(Z-piperidyl)ethylene (11). - A mix tu re  of 25.0 g (0.13/  

mole) o f  1,2-bis(2-pyridy1)ethylene' and 1.1 g o f  p l a t inum ox ide  i n  87 

m l  o f  g l a c i a l  a c e t i c  a c i d  and 62 m l  o f  concen t r a t ed  h y d r o c h l o r i c  a c i d  

was hydrogenated (40 p.s . i . )  i n  a P a r r  a p p a r a t u s .  The r e a c t i o n  mix tu re  

w a s  f i l t e r e d  and made s t r o n g l y  b a s i c  w i t h  sodium hydroxide s o l u t i o n .  

The sol id  which formed was f i l t e r e d  t o  g i v e  24.2 g (90%) of  11, m.p. 

107-108° (from low b o i l i n g  petroleum e t h e r ) .  
-1 

IR(KBr): 3215, 1150 cm. 

Anal. Calcd.  f o r  C H N * C ,  73.40; H, 12.30; N ,  14.26. Found: 

. 
12 24 2'  - 

C ,  73.43; H, 12.23; N, 14.21. 

Reac t ion  of I1 w i t h  Phosgene. - A co ld  s o l u t i o n  of 1.1 g (0.011 mole) 

of phosgene i n  25 m l  o f  t o l u e n e  was added d r o p i s e  over  10 min. t o  an 

ice coo led  s o l u t i o n  of  1.12 g (0.0057 mole) of  I1 and 2.15 g o f  t r i e t h y l -  

amine i n  25 m l  o f  t o luene .  The mix tu re  was then  r e f l u x e d  f o r  2 h r ,  

washed w i t h  w a t e r ,  d r i e d  ove r  magnesium s u l f a t e ,  and concen t r a t ed  

-- i n  vacuo t o  g i v e  a brown o i l .  

1.17 g (64%)  of  111, m.p. 116-117O (from low b o i l i n g  pe t ro l eum e t h e r ) .  

Treatment  w i t h  a l c o h o l i c  s i l v e r  n i t r a t e  gave an i m e d i a t e  w h i t e  p r e c i p i t a t e .  

I R ( K B r ) :  1730 cm. . 

T r i t u r a t i o n  w i t h  petroleum e t h e r  gave 

-1 

Anal. Calcd. f o r  C14H22C12N202: C ,  52.34; H, 6.91; N ,  8.72. Found: 

C, 52.63; H, 6.81; N ,  8.88. 
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THE REACTION OF 1,2-BIS(2-PIPERIDYL)ETHYLENE WITH PHOSGENE 

111 was the  only product i so l a t ed  from a s imi l a r  r e a c t i o n  involving 

equimolar q u a n t i t i e s  of phosgene and 11. Ethyl  carbonate  d id  not r e a c t  

w i th  I1 under t h e  above condi t ions .  

Reaction of 111 with  P iper id ine .  - A so lu t ion  of 1.04 g (12.2 m l e )  

of  p iper id ine  i n  10 m l  of toluene' was added dropwise over 5 min. t o  

0.55 g (1.7 nrmole) of 111 i n  25 m l  of toluene. The mixture was re f luxed  

fo r  1.5 hr and allowed t o  stand a t  room temperature fo r  21 hr .  F i l -  

t r a t i o n  gave 0.38 g of  p ipe r id ine  hydrochloride. 

w i th  water ,  d r i ed  over magnesium s u l f a t e  and concentrated i n  vacuo t o  

g ive  a brown o i l  which c r y s t a l l i z e d  on s tanding.  Rec rys t a l l i za t ion  

The f i l t r a t e  was washed 

from low b o i l i n g  petroleum e the r  

104.5O. IR(KBr): 1635 cm.  . -1 

- Anal. Calcd. f o r  C24H42N402 

C ,  68.99; H, 9.98; N,  13.33. 

gave 0.40 g (60%) of I V ,  m.p. 102.5- 

C, 68.86; H, 10.11; N, 13.38. Found: 
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