
CHEMISTRY OF HETEROCYCLIC COMPOUNDS 703 

the solvent was distilled off under reduced pressure and the residuewas 
distilled in vacuum. 

The IR spectra were recorded by I. u  Evtushenko on a UR-10 
double-beam spectrophotometer in the 670-2400 cm-1 region with 
NaC1 and LiF prisms in the form of the pure liquids. 

REFERENCES 

i. I. M. Skvortsov, I. V. Antipova, and A. A. 
Ponomarev, DAN (in press). 

2. A. Tre ibs  and K. H. Miehl, Ann., 589, 163, 
1954. 

3. A. A. Ponomarev  and I. M. Skvortsov, ZhOKh, 
32, 97, 1962. 

18 December  1967 Chernyshevski i  Saratov 
State Univers i ty  

INVESTIGATIONS IN THE FIELD OF 1-AZA BICYCLIC COMPOUNDS 

VIII. The Catalytic Reduction of 5- ( f i -Cyanoethyl ) - l ,  2 -d ihydropyr ro l i z ines*  
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1,2-Dihydropyrrolizin-5-ylpropylamines have been obtained by the 
reduction of 5-(B-cyanoethyl)-i ,2-dihydropyrrolizines on Raney nickel. 
Some properties of the amines obtained and of their acetyl derivatives 
have been studied and their IR spectra have been recorded. 

One of the wel l - s tud ied  methods of obtaining p r i -  
mal 'y  amines  is the reduct ion  of n i t r i l e s  on Raney 
n ickel  cata lys ts  [2-4].  

We have pe r fo rmed  the reduct ion of 5-(f i -cyano-  
e t hy l ) - l , 2 -d ihyd ropy r ro l i z i ne s  on Raney nickel  in 
methanol  sa tu ra ted  with ammonia  at 80-90  ~ C with a 

*For  pa r t  vii,  see [1]. 

hydrogen p r e s s u r e  of 100-120 arm. The yields of 
amines  amounted to 80-85%. 

R' CH2CH2CN r '  CH2CH2CN2NH 2 
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In this way we have obtained: 1 ,2 -d ihydropyr ro l i z in -  
5 -y lpropylamine  (I), ( 3 - m e t h y l - l , 2 - d i h y d r o p y r r o -  
lizin-5-yl)propylamine (II), ( 2 - m e t h y l - l , 2 - d i h y d r o -  
p y r r o l i z i n - 5 - y l ) p r o p y l a m i n e  (III), and (2 -e thy l - I ,  
2 -d ihydropyrro  l i z in -  5-yl)propylam ine (IV). 

The acetyl  der iva t ives  of compounds I - IV  were 
obtained: N- (1 ,2 -d ihydropyr ro l i z in -  5 -y lpropyl )ace t -  

1 ,2 -Dihydropyr ro l i z in -5 -y lp ropy lamines  and Their  Acetyl Der ivat ives  

Bp, ~ C (pres- 
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1124---125 (3) 
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VII 194--195 (3) 

VIII 194--195 (2) i 
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a m i d e  (V), N - ( 3 - m e t h y l - l , 2 - d i h y d r o p y r r o l i z i n - 5 - y l -  
p r o p y l ) a c e t a m i d e  (VI), N - ( 2 - m e t h y l - l , 2 - d i h y d r o p y r r o -  
l i z i n - 5 - y l p r o p y l ) a c e t a m i d e  (VII), and N - ( 2 - e t h y l - 1 ,  
2 - d i h y d r o p y r r o l i z i n - 5 - y l p r o p y l ) a c e t a m i d e  (VIII). In-  
f o r m a t i o n  on c o m p o u n d s  I - V I I I ,  ob ta ined  f o r  the f i r s t  

t i m e ,  i s  g iven  in the  t ab l e .  
The  IR s p e c t r a  of the a m i n e s  I - I V  show a b s o r p t i o n  

bands  a s s o c i a t e d  with  the s t r e t c h i n g  v i b r a t i o n s  of a 
p r i m a r y  NH2 at  3265 cm - I  (u ~qHYm) and 3365 era-1 (u~sH2). 

The  IR s p e c t r a  of c o m p o u n d s  V - V I I I  a r e  c h a r a c t e r -  
i z e d  by  a s t r o n g  a b s o r p t i o n  band a t  1655 c m - l ( C = O ) .  
Compounds  I - V I I I  have  s t r o n g  a b s o r p t i o n  bands  in the 
1 2 7 0 - 1 3 0 0  c m  -1 r e g i o n  p r o b a b l y  r e l a t i n g  to the C - - N  
s t r e t c h i n g  v i b r a t i o n s  of the  1 , 2 - d i h y d r o p y r r o l i z i n e  

r i ng .  

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

1,Z-Dihydropyrrolizin-5-ylpropylamine (I). A mixture of 21 g 
(0231 mole) of 5-(2-cyanoethyI)-l,2-dihydropyrrolizine, 49 ml of 
methanol saturated with ammonia, and 6 g of Raney nickel was charged 
into a 250-ml rotating autoclave. The reaction was carried out at 80- 
90 ~ C with a hydrogen pressure in the autoclave of 100-120 atm. The 
calculated amount of hydrogen was absorbed in 1 hr. Then the catalyst 
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was filtered off, the methanol was driven off on the water bath under 
reduced pressure, and the residue was distilled in vacuum. Compounds 
II-IV were obtained similarly; they consisted of colorless liquids turn- 
ing yellow on standing. Compounds V-VIII were obtained by a pub- 
lished method [5]. 

The IR spectra were taken on a UR-10 double-beam spectrophotom- 
eter in the 700-4000 cm-1 region. The substances were recorded in the 
form of the pure liquids as a capillary-thin layer between plates of 
NAG1. 
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It has been found that the enamine obtained from N,N'-dimethyl- 
phenylhydrazine and cyclohexanone under the conditions of the Fischer 
reaction rearranges into N-methyl-l,2,3,4-tetrahydrocarbazole with 
the liberation of methylamine. 

Previously, in a study of the preparation of tryp- 
tamines from arylhydrazines and y-halogenocarbonyl 
compounds [2, 3] and of the rearrangement of arylhy- 
drazones into indoles under the action of alkylating 
agents [4] we put forward a hypothesis concerning the 
probable mechanisms of the process: 
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* F o r  p a r t  IV, s e e  [1]. 
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In o r d e r  to c o n f i r m  th is  h y p o t h e s i s ,  we have  c a r -  
r i e d  out  the  s y n t h e s i s  of the e n a m i n e  IV f r o m  N , N ' -  
d i m e t h y l p h e n y l h y d r a z i n e  and c y c l o h e x a n o n e :  

o Q o C s H s - - N - - N H  = O = t o l u e n ~  U l  ~ - - N - - N - -  
T s O H  

C H  3 ~C ] iH3 
IV 

The  p r o t o n a t i o n  of IV m u s t  f o r m  a q u a t e r n a r y  s a l t  
of  the  type of I~ o r  Ib wi th  s u b s e q u e n t  r e a r r a n g e m e n t  
into N - m e t h y l - l , 2 , 3 , 4 - t e t r a h y d r o c a r b a z o l e  (IlI). In 


