
E T H Y L E N E I M I N E  C H E M I S T R Y  

IX.* P R E P A R A T I O N  AND P R O P E R T I E S  OF 2 -ARYL-SUBSTITUTED 

1,3-DIAZABIC YC LO [3.1.0]HEXANES 

S .  A .  G i l l e r ,  M .  Y u .  L i d a k ,  
A .  V .  E r e m e e v ,  a n d  V .  A .  K h o l o d n i k o v  

UDC 54 7.71 7' 853.5:543.422.4 

2 - A r y l - l , 3 - d i a z a b i c y c l o [ 3 . 1 . 0 ] h e x a n e s  w e r e  obtained by the r eac t ion  of 2 - ( a m i n o m e t h y l ) -  
e thy lene imine  with a r o m a t i c  a ldehydes .  

In developing our  r e s e a r c h  involving the inves t igat ion of the r eac t ion  of 2 - ( aminomethy l )e thy lene imine  
(I) with the s imp le s t  al iphatic a ldehydes  and ketones ,  we inves t iga ted  the r eac t i on  of I with a n u m b e r  of 
a r o m a t i c  a ldehydes  {II). The m a j o r  p roduc t s  of this r eac t i on  a re  2 - a r y l - s u b s t i t u t e d  1 ,3 -d i azab i cyc lo  [3 .1.0]- 
hexanes  (III-X) (Table 1). 

+ O~C-C~H4R 
CH2NH 2 H / C6H4 R 

I I I  I I I  

III R=tt; IV R=p-N02; V R=p-C[; Vl R=m-CI, VII R=p-Br; VIII R=p-CHa; 

IX R=p-CH30; X R=p-(CH3)2N 

The syn thes i s  of I I I -X was  c a r r i e d  out via  two me thods .  The f i r s t  of them c o n s i s t s  in ref luxing equ i -  
m o l a r  amounts  of I with the appropr i a t e  a ldehyde in e thanol ,  while the second  involves the use  of  a z e o -  
t rop ic  r e m o v a l  of the wate r  dur ing  ref luxing of a benzene  solut ion of I and If. The end of the r eac t ion  was  
m o n i t o r e d  by gas - l i qu id  c h r o m a t o g r a p h y  f r o m  the d i s a p p e a r a n c e  of the s t a r t i ng  imine .  

The c h a r a c t e r i s t i c  f r equenc i e s  of the p r inc ipa l  g roups  in the JR s p e c t r a  of I I I -X are  p r e s e n t e d  in 
Table  2. The s t r e t ch ing  v ib ra t ions  of the N - H  bond a re  c h a r a c t e r i z e d  by intense absorp t ion  at 3230-3312 
c m  -i  . The s t r e t ch ing  v ibra t ions  of the e thy lene imine  r ing  have absorp t ion  at 3010-3070 e m  - i .  The ab -  
sorp t ion  at 1212-1229 and 825-842 e m  -i  can be a s c r i b e d  to the de fo rma t ion  v ib ra t ions  of the e thy lene imine  
r ing .  The a s s i g n m e n t s  of the o ther  f r equenc ie s ,  which c o r r e s p o n d  to the absorp t ion  of o ther  g roups  in 
I l l -X,  a re  given in Table  2. 

*See [I] fo r  communica t i on  VIII .  

TABLE 1. 2 -Ary1-1 ,3 -d iazab icyc lo [3 .1 .0 ]hexanes  (III-X) 

,rrp,*C, or Empirical - c  Found, % Calc., % 
Comp. R bp (ram) formula c H 

III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

H 
p-NO2 
p-CI 
m-Cl 
p-Br 
p-CHs 
p-CH30 
p- (CH3)2,N 

79--80 CIoHI2N2 75,4 
118--120 C]oH,LN302 58,5 
65--66 [CIoHuCIN2 61,6 
71--72 [CloHuCl'Nz 61,6 
70--71 ]CIoHnBrN~ 50,1 
63--65 [CnHI4N2 75,7 
160 (2) ICnHI4N20 69,8 
58--60 [CI2HIrNs 70,9 

~alo. 
H N ~gen 

7,2 17,4 
5,3 20,5 I 
5,3 14,3 J 18,3 
5,7 14,4 J 18,0 
4,7 11,7 ]33,6 
8,3 16,1 I 
7,5 14,3 j 
8,6 20,7 I 

75,0 7,5 
58,5 J 5,4 
61,7 J 5,7 
61,71 5,7 
50,2 ] 4,6 
75,9 J 8,0 
59,5 7,4 
70,9 8,4 

~ a l o -  
N ~ e n  

17,5 
20,5 
14,4 18,2 
14,4 18,2 
I 1,7 33,4 
16,1 
14,7 
20,7 
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TABLE 2. C h a r a c t e r i s t i c  F r e q u e n c i e s  in the IR Spec t ra  o f I I I - X  (cm-1) 

I I I  

3312 

3070 
3010 
2876 

1459 

1212 

I185 
1092 

835 

IV 

3247 
3072 
2998 

,2879 
1612 
1466 

1228 

1158 
1091 

842 

3290 
3070 
3000 
2879 
1596 
1465 

12t5 

II45 
1091 

840 

VI V I I  

3269 3275 

3070 3070 
3000 3000 

2885 2885 
I590 1604 
1455 1468 

1229 1218 

1180 1180 
1090 1096 

844 842 

V l l i  

3230 
3060 
3003 
2878 
16t0 
1452 

1229 

1180 
1090 

825 

IX X 

3275 3235 
3070 3O65 
3005 3000 
5880 2869 
i612 16t8 
[462 1452 

1220 1226 

[180 1170 
095 1090 

838 840 

Assignment 

YN i I  

/CH2 
vcH N I 

\CH~ 
VCI[ 

~N  l[ ~ 

/CH2 
6.~N \CIH 2 
v imide ring 
C.HL ~end.ulum, 
lrmae rmg 

/CH~ 
6a~N. [ 

NCt{~ 

P r e l i m i n a r y  da ta  ob ta ined  by  m e a n s  of PMR s p e c t r o s c o p y  a re  ev idence  for the e x i s t e n c e  of endo-  and 

e x o - i s o m e r i s m  for  I I I -X.  

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

The IR s p e c t r a  o fNujo l  s u s p e a s i o n s  were  r e c o r d e d  with a UR-20  s p e c t r o m e t e r .  

2 - A r y l - l , 3 - d i a z a b i c y e l o [ 3 . 1 . 0 ] h e x a n e s  (III-X). A) A to ta l  of 0.1 mole  of a so lu t ion  of the a pp r op r i a t e  
a r o m a t i c  aldehyde in 50 m l  of abso lu te  a lcohol  was added wi th  s t i r r i n g  to a so lu t ion  of 7.2 g (0.1 mole)  of 
2 - ( a m i n o m e t h y l ) e t h y l e n e i m i n e  in 20 ml  of absolu te  a lcohol ,  and the m i x t u r e  was re f luxed  for 2-3 h. It was 
then cooled ,  dehydra ted  with c a l c i u m  hydr ide ,  and f i l t e r e d .  The alcohol  was r e m o v e d  by d i s t i l l a t i on ,  and 
the r e a c t i o n  p roduc t s  w e r e  v a c u u m - d i s t i l l e d  at 1-2 m m  and r e c r y s t a l l i z e d  f rom hexane  or  e t h e r .  

B) A to ta l  of 0.1 mo le  of a so lu t ion  of the a ldehyde in 50 m l  of benzene  was added to 7.2 g (0.1 mole)  
of 2 - ( a m i n o m e t h y l ) e t h y l e n e i m i n e  in 50 m l  of abso lu te  benzene ,  and the m i x t u r e  was re f luxed  un t i l  0.1 mole  
of wa t e r  had d i s t i l l e d .  The so lven t  was r e m o v e d  by evapora t ion ,  and the r e a c t i o n  p roduc t s  w e r e  i so l a t ed  as 

in me thod  A.  

I. 
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