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As the result of a study of the condensation of anrylonitrile and 1,2= 
dihydropyrrolizines in the presence of A1Ch, 5- cyanoethyl- 3.,2- dihy- 
dropyrrolizines have been synthesized. Some of the properties of the 
compounds obtained have been studied and their IR spectra have been 
recorded. 

T r e i b s  and  M i c h l  [2] h a v e  s h o w n  t h a t  t he  e y a n o -  
e t h y l a t i o n  r e a c t i o n  t a k e s  p l a c e  r e a d i l y  and  w i th  good 
y i e l d s  in  the  c a s e  of p y r r o l e  and  i t s  a lky l  d e r i v a t i v e s .  

As  o u r  e x p e r i m e n t s  h a v e  shown ,  1 , 2 - d i h y d r o p y r -  

r o l i z i n e s  (I) a l s o  r e a c t  r e a d i l y  w i th  a c r y l o n i t r i l e  (II). 
The  r e a c t i o n  t a k e s  p l a c e  a t  r o o m  temperature b e t w e e n  
e q u i v a l e n t  a m o u n t s  of I and  II in  t he  p r e s e n c e  of a n -  
h y d r o u s  A1C13 in a n h y d r o u s  d i c h l o r o e t h a n e .  By  t h i s  
m e t h o d  we h a v e  s y n t h e s i z e d  t he  p r e v i o u s l y  u n k n o w n  
5 - c y a n o e t h y l - l , 2 - d i h y d r o p y r r o l i z i n e  (III) and  a l s o  i t s  
3 - m e t h y l ,  2 - e t h y l ,  a n d  2 - m e t h y l  d e r i v a t i v e s  ( I V - V I )  

' ~  III R=H; 
R IV R = 3-GH3; 

[ V R= 2-C2H5; 
CH2CH~CN VI  R = 2-CH 3 

In-vI 

T h e  c o m p o u n d s  o b t a i n e d  a r e  c o l o r l e s s  o i ly  l i q u i d s  
r e a d i l y  s o l u b l e  in  o r g a n i c  s o l v e n t s  and  i n s o l u b l e  in  
w a t e r .  T h e i r  p r o p e r t i e s  and  a n a l y s e s  a r e  g i v e n  in  the  

t a b l e .  
In the  IR s p e c t r a  of c o m p o u n d s  I I I - V I  t h e r e  a r e  

a b s o r p t i o n  b a n d s  c h a r a c t e r i s t i c  f o r  the  1 , 2 - d i h y d r o -  

p y r r o l i z i n e  r i n g  in  t he  1 2 7 0 - 1 3 0 0  c m  -1 r e g i o n  ( v C ~ N )  
and  the  1500 c m  -1 r e g i o n  ( V C = C ) .  In a d d i t i o n ,  the  
s p e c t r a  e x h i b i t e d  a b s o r p t i o n  b a n d s  a t  2250 c m  -1 c o r -  
r e s p o n d i n g  to the  s t r e t c h i n g  v i b r a t i o n s  of the  C ~ N  

g r o u p  ( s e e  f i g u r e ) .  

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

1,2= Dthydropytroliziae and its 2-ethyl and 3= methyl derivatives 
(I) were obtained as described previously [3]. The previously-unre- 
ported 2-methyl-l,2=dihydropyrrolizine was obtained by the dehydra- 
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IR s p e c t r u m  of 5 - c y a n o e t h y l - 3 - m e t h y l - 1 , 2 -  

d i h y d r o p y r r o l i z i n e .  

tion of t-amino-3- furyl-2-methylpropane over Ah03 at 420-440* C 
2O with a yield of 41~ bp 69.5 ~ C (12 ram); d~ ~ 0.9680; n D 1.5123. 

Found, %: C 79.08; 78.87; H 9.27; 9.50; N 11.39; tl.43. MR D 37.75. 
Calculated for CsHnN, %: C 79.29; H 9.15; N 11.65. MR D 37.58. 

5-Cyanoethyl-l,2-dihydropytrolizines (III-VI, table). A three- 
necked 0.5-liter flask fitted with a mechanical stirrer and reflux con- 
denser with calcium chloride tube was charged with 0.1 mole each of 
the appropriate I and acrylonitrile and with 100 ml of absolute di- 
chloroethane. With vigorous stirring and water cooling, O.1 mole of 
anhydrous A1Cla was slowly added and then the mixture was stirred at 
room temperature for 30 rain and at 50-60 ~ C for 16 rain, cooled to 
room temperature, and poured into 250-300 ml of water; the dichlo- 
roethane layer was separated off, and the aqueous layer was extracted 
with benzer.e (2 x 50 ml). The benzene extracts were combined with 
the dichloroethane solution and dried with NazCOa for 2 hr, after which 

* F o r  p a r t  VI, s e e  [1]. 
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5 - C y a n o e t h y l - 1 , 2 - d i h y d r o p y r r o l i z i n e s  ( I H - V I )  

Bp/C (pres- 
sura, mm) 

128--129 (2) 

149--150 (4) 

129--130 (I) 

150 (4) 

d4-~0 

1.07151 

1.0470[ 

1.0223] 

1.03671 

a D2~ 

1.5354 

1.528C 

1.5196 

1.525s 

~ !  [ Found, % 
Empirical . i ~ formula / 

j c  H N 

46.6 46,8 CIoHI,N2 74,791 7,2811721 
74.56:7,62 117.25 
75.50 ~ 51.2 l 51.4 CIjHI4N2 8.18 H5.83 
75.30 i 8.26 [15.70 

55.9 56.0 CI2HjsN2 76.3118.51 ]14.7(3 

75.93 8.57 16,18 
51,4 51.4 CnHI4N2 76"7018'78114"91 

75.73 8.37 16,25 

Calculated,  % 

clHj  
75.02 7,54 17.44 

75 83 i 8 09 16.07 

76,57 8.56 14.86 

75.831 8.09 16.07 

62.9 

57.0 

48.0 

61,I 
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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. 
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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 

I - - IV 

k - H .  H. CH 3, C2H5; t~=H.  CH 3, H, H 

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- 
sure, mm) 

1124---125 (3) 

I 110--1tl (1) 

III 120--121 (2) 

IV 132--133 (2) 

V 196--197 (3) 

Vl 178--179 (3), 

VII 194--195 (3) 

VIII 194--195 (2) i 

j MR~  i ) 
Found, % I Calculated, % I m 

. o ~ooo ~ ~ ~p~,ca~ -- -~  

C , H N i C H N 

1.0218 i 1.53851 50,32,] 50.411 C,0H~6N2 [73.41 I0.19 16,85 73.13] 9.8I 117.05 80 
i 173.36 i 10.29116.89 i I J I 

1.0030 1,5308 54.97 55-03'ICuHIsN2 74.10 10.19 15.3874.16!10.12 15,71/81 

55.13' J74.16 10.34115.61!74.16 ! 10.12 15,71 !83 
I 

0.9946 1.5273 55.03 CuH]sN2 L74,20 i 9.73 15.46i i i 

, 174-15 10.33 15.80[ I i 
09847 1.5225 59.611 59,64 CmH2oN~ !75.16!10.62114.30 74.95 10,48 14.56 85 

i ~ 74 92!10 73!14 48 [ 11o88315410 5959] 50831c,2H, N o:0938  87;13405987f 8.791'13.58!50 
1.0569 1.5330 64.67 64.451C]sH2oN20 69.38 8,38113.52' I ! ! 70.59:9 15'12.63 70~88! 9.15 12.72 58 

, !70.62 9.32 12.75] [ [ ] 
1.0572 1.5305 64.62/64.45 CIsH2oN20 ]70.611 9.53 12 53 70 881 9.15' !2 72159 

f f L !71.26 9,65112.81 i [ I 
) I 

1.5267 68.89 69.07 1.0450 C~H22N20 171.751 9.70'11,86 71 75:9 46'I1.95 53 
I i ,72.04' 9.60 12.061 [ i I 


