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1 , 3 - A r y l - 2 , 2 - d i b r o m o a z i r i d i n e s  have  been synthes i zed  and their  hydrolyt ic  c l eavage  in an 
aqueous medium has been  p e r f o r m e d .  

The reac t ion  of azometh ines  with d ich lorocarbene  is  wel l  known [1. 2], but the react ion  of d ibromo-  
carbene  with Schiff 's  b a s e s  has not been studied. We have establ ished that the main  direct ion of the reac -  
t ion of aromat i c  Schiff's  b a s e s  (I) with b r o m o f o r m  in the p r e s e n c e  of p o t a s s i u m  tert -butoxide  i s  the f o r m a -  
t ion of 1 , 3 - d i a r y l - 2 , 2 - d i b r o m o a z i r i d i n e s  (II): 

C H Bra, t'C~,HgOK RC6H4--~/)N--C~ H4 R' H20 
I~ Cr H4 C H=NC6H~,R" Br~, Br RCoHICHBrCON HC6H4 R' 

Apparently,  the d ibromocarbene  f o r m e d  by the react ion  of the b r o m o f o r m  with the p o t a s s i u m  ter t -  
butoxide, as  an e lec trophi l i c  reagent ,  adds to  the azometh ine  bond of compound (I) with the format ion  of the 
substituted az ir id ines  ffl) (Table 1). Schiff 's  b a s e s  with a high bas ic i ty  reac t  cons iderably  m o r e  rapidly 
with d ibromocarbene  than a z o m e t h i n e s  with a l ower  bas ic i ty .  Thus, whi le  the react ion  of p -methoxybenz -  
y l ideneani l ine  (pK a 11.16) with d ibromocarbene  takes  p lace  in f r o m  2 h 30 rain to 3 h, the react ion  of benz-  
y l i d e n e - m - n i t r o a n i l i n e  (pK a 7.88) with d ibromocarbene  is comple te  only after 8 h. B e n z y l i d e n e - p - n i t r o -  
ani l ine (pK a 7.47) and p -n i t robenzy l idene -p -n i t roan i l ine  (pK a 6.08) are  c o m p l e t e l y  inert.  Halogen-subst i -  
tuted Schiff's bases ,  such  as p -ch iorobenzy l idenean i l ine  (pK a 9.10) and benzy l idene -p -bromoanf l ine  (pK a 
9.00) [3], the bas ic i ty  of  which i s  fa ir ly  high, a l so  f o r m  the az ir id ines  (II) very  readi ly .  

The s tructure  of compounds (1I) were  conf i rmed  by their  c o n v e r s i o n  into a - a r y l - a - b r o m o a c e t a n i l i d e s  
(III) (Table 2). 

TABLE 1. 

H 
H 
p.-F 
p-F 
p-F 
o-F 
o-F 
p-Br 
p-Cl 
p-I 
p-I 
p-I 
pC1 
H 
p-OCHa 

1 ,3 -Diary l -  2,2-  d ibromoaz ir id ines  (II) 

p-Cl 
o-CI 
H 
p-Ci 
p-CHa 
m-Br 
p-[ 
m -C 1 
o-Ct 
o-Br 
o-Ci 
m-Br 
H 
m-NO~ 
H 

rap, *c 

89--91 
111--112 
75--77 
88--90 
74--75 

90 
109--110 
98--100 

102--104 
120--!P2 
110--111 
12i--123 
96--98 

117--119 
97--98 

Empirical 
formula 

CL,HIoBrzCIN 
Ct4HIoBrzCIN 
C~4HIoBr2FN 
CI4HgBr~C1FN 
CIsHtzBr2FN 
C14HgBraFN 
Cl4HgBr2FIN 
C14HgBr=CIN 
C ~4HgBrzCIzN 
CI4H~Br~IN 
C14HgBr2CIIN 
CI4HgBraIN 
CI4Hl~Br2CIN 
C~4H:0BreN20,_, 
CisHIaBr2NO 

N, % 
found ca lcu-  

3,7; 3,8 
3,6; 3,7 
3,7; 3,7 
3,5; 3,6 
3,7; 3,8 
2,9; 3,0 
2,9; 3,0 
2,8; 2,9 
3,4; 3,4 
2,4; 2,5 
2,8; 2,9 
2.3; 2,4 
3,5; 3,6 
6.8; 6,9 
3,5; 3,6 

lated % 

3,6 55 
3,6 74 
3;8 63 
3,4 66 
3,6 73 
3,1 56 
2~8 54 
3,0 63 
3,3 69 
2,5 52 
2,7 71 
2,5 60 
3,6 75 
7,0 67 
3,6 61 

D. N. Pryanishnikov  P e r m  Agricul tural  Institute.  Trans lated  f rom Khimiya Geterots ik l i chesk ikh  
Soedinenii ,  No. 1, pp. 84-85,  January, 1974. Original  art ic le  submitted July 12, 1972. 

�9 19 75 Plenum Publishing Corporation, 22 7 West 1 7th Street, New York, N. Y. 10011. No part of  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission of  th.e publisher. A copy o f  this article is available from the publisher for $15.00. 

73 



TABLE 2. a ,  Aryl-a-bromoaeetanilides (III) 

H 
p-F 
p-F 
p-F 
o-F 
H 

, p-Br 
p-I 
p-I 
p-I 

R' 

p-Cl 
H 
p-Cl 
p-CH8 
p-I 
m-NO~ 
m-Cl " 
o-Cl 
o-Br 
,n-Br 

Mp, ~ 

154--156 
137--139 
145--147 
162--163 
130--131 
154--156 
151--153 
t41--142 
152--154 
170--172 

Empirical 
formula 

c,4HHBrC1NO 
�9 Ct~H,tBrF~O 
C,4H,oBrC1ENO 
CtsH,sBrFNO 
CI4HIoBrFINO 
C14HnBrN,Oz 
Ct4HIoBr2CINO 
CI4HaoBrCIINO 
CI~H~eBrflNO 
C14H,oBr21NO 

N,% 
calcu- 

found lated 

4,4; 4,5 4,3 
4,6; 4,6 4,5 
4,1; 4,2 4,1 
4,2; 4,3 4,3 
3,2; 3,3 3,2 
8,3; 8,4 8,4 
3,4; 3~5 3,5 
3,2; 3,3 3,1 
2,9; 3,0 2,8 
2,8; 2;9 2,8 

Yield, 
~ 0  

79 
67 
71 
73 
66 
80 
78 
82 
76 

The  PMR s p e c t r a  of (II) have  s igna ls  at 3 .5 -3 .6  ppm (proton of  a t h r e e - m e m b e r e d  ring),  and s ignals  
at  7 .1-7 .2  ppm (protons of  benzene  r ings) ,  which  is  in good a g r e e m e n t  with i n fo rma t ion  fo r  subs t i tu ted  
az i r i d ine s  [4]. The IR s p e c t r a  of  the amides  (III) have the bands of C = O  s t r e t c h i n g  v ib ra t ions  (1650-1648 
c m  -1) and the band  of  NH s t r e t ch ing  v ib ra t ions  (3260 c m  -1) [5, 6]. 

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

The PMR s p e c t r a  w e r e  t aken  on a YaMR-5535  (40 MHz) s p e c t r o m e t e r  in CC14 with HMDS as  in te rna l  
s t anda rd .  The IR s p e c t r a  w e r e  taken in pa ra f f i n  oil. 

1 , 3 - D i a r y l - 2 , 2 - d i b r o m o a z i r i d i n e s  (II) (Table 1). With s t i r r i n g  and cool ing  in an a t m o s p h e r e  of n i t r o -  
gen, 0.4 mole  of b r o m o f o r m  wa s  added d ropwise  o v e r  1 h 30 rain to  a m i x t u r e  of  0.01 mole  of an azome th ine  
{I), 0.04 mole  of p o t a s s i u m  t e r t -bu tox ide ,  and 40 ml  of hexane .  The m i x t u r e  was  s t i r r e d  at 16-18~ fo r  
ano the r  4-7 h. The hexane  l a y e r  was  f i l t e r ed  off and the  so lvent  was  p a r t i a l l y  d is t i l led  off. The p r ec ip i t a t e  
tha t  depos i ted  was  f i l t e r ed  off and was  c r y s t a l l i z e d  f r o m  hexane.  The d i b r o m o a z i r i d i n e s  f o r m  c o l o r l e s s  
c r y s t a l l i n e  subs t ances  r e a d i l y  soluble  in ethanol,  e ther ,  and dioxane.  They  a r e  uns tab le  at r o o m  t e m p e r a -  
t u r e :  thus,  2 . 2 - d i b r o m o - 3 -  ( p - m e t h o x y p h e n y l ) - l - p h e n y l a z i r i d i n e  r e s in i f i e s  a f t e r  20-30  rain, while 2 ,2 -d i -  
b r o m o - 1 - ( m - n i t r o p h e n y l ) - 3 - p h e n y l a z i r i d i n e  is s tab le  f o r  t h r e e  days .  The  d i b r o m o a z i r i d i n e s  can be s t o r e d  
fo r  s e v e r a l  weeks  in v a c u u m  at 0~ 

a - A r y l - a - b r o m o a c e t a n i l i d e s  (III) (Table 2). An az i r id ine  (II) (0.005 mole)  was boi led  in 20 ml  of 
w a t e r  unti l  the  oil  f o r m e d  had been  c o n v e r t e d  into a c r y s t a l l i n e  m a s s .  The r e a c t i o n  p r o d u c t  was  c r y s t a l -  
l i zed  f r o m  ethanol.  

1, 

2. 
3. 
4. 
5. 
6. 
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