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fl-Keto N-Substituted Benzimidazoles 

W e  wish  to  r e p o r t  on  t he  syn thes i s  of new b e n z i m i d a -  
zoles, i nvo lv ing  the  a d d i t i o n  of benz imidazo le  to  e, fl- 
e t h y l e n i c  ke tones .  As a source  of a l k y l a t i n g  agent ,  we 
used  M a n n i c h  bases  which ,  u n d e r  r e l a t ive ly  mi ld  condi-  
t ions ,  suf fer  a m i n e  e l i m i n a t i o n  to  fo rm a c o n j u g a t e d  un-  
s a t u r a t e d  s y s t e m :  t he  l a t t e r  condenses  w i t h  t he  benz imi -  
dazole.  T h e  r eac t i on  p roceeds  acco rd ing  to  t he  Mann ich -  
I~obinson mod i f i c a t i on  of t h e  Michae l  condensa t ion .  
Benz imidazo le  (0.04 mole)  r eac t ed  w i t h  t h e  a p p r o p r i a t e  
d i m e t h y l  or  d i e t h y l a m i n o  M a n n i c h  base  (0.05 mole) in  
e t h a n o l  (50 ml) u n d e r  ref lux.  T h e  r eac t ion  was followed 
b y  o b s e r v a t i o n  of t he  e l i m i n a t i o n  of t h e  vo la t i l e  amine .  

1-( 2-methylcyclohexanone)-benzimidazole (I). W i t h  2-di- 
m e t h y l a m i n o m e t h y l c y c l o h e x a n o n e  ~ the  r eac t ion  t ime  was 

l ine res idue  was  rec rys ta l l i zed  f rom ace tone -pe t ro l  e t h e r  
to give a p roduc t ,  m.p.  129-131°C,  yie ld  60%.  F o u n d :  

N 11.19; Cx6H14ON , r equ i r e s  N 11.20. U V  ~t m°H m/ ,  
(log e): 249 (4.25). I R  (KBr)  1670 cm -~ (C=O),  3030, 
770, 750, 690 c m  -~ (aromat ic) .  Oxime, m.p.  138-142 °. 
F o u n d :  N 15.69; CasHIsON3 requ i res  N 15.84. (B) I n  
o r d e r  to  t e s t  t h e  d i r ec t  Michael  c o n d e n s a t i o n ,  b e n z i m i d a -  
zole (0.06 g, 0.05 mole)  a n d  p h e n y l - v i n y l - k e t o n e  4 (0.66 g, 
0.05 mole)  were  m a d e  to  r e a c t  1 h in  to luene  (2 ml)  u n d e r  
re f lux  a n d  w i t h  Triton B as a ca ta lys t .  Af t e r  cooling,  t h e  
c rys t a l l i ne  p r e c i p i t a t e  was  col lected a n d  rec rys ta l l i zed  
f rom a c e t o n e - p e t r o l  e t h e r  to  give a p roduc t ,  m.p .  126 to  
128 ° , y ie ld  51%.  I d e n t i t y  w i t h  c o m p o u n d  o b t a i n e d  f rom 
t h e  M a n n i c h  base  was con f i rmed  b y  mixed  m e l t i n g  p o i n t  
a n d  m i x e d  m e l t i n g  p o i n t  of t he  oximes,  UV-  and. I R -  
spec t r a  5. 
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40 h. Af te r  c o n c e n t r a t i o n  of t he  so lvent ,  t he  v iscous  
res idue  was  c h r o m a t o g r a p h e d  on  silicic acid (Merck). 
E l u t i o n s  f rom benzene -c h l o r o f o r m  3 :1  a n d  1:1  gave  a 
p r o d u c t  w h i c h  c rys ta l l ized  f rom benzene -pe t ro l  e ther ,  
m.p .  83-87 ° , yield 18%.  F o u n d :  C 73.55, H 7.11, N 
12.53; C14H~ON~ requi res  C 73.65, H 7.06, N 12.27. 
U V  ~EtaOH m/ ,  (log e): 255 (4.016). I R  (KBr)  1705 c m  -1 
(C=O) ,  3050, 740 c m  -1 (a romat ic ) .  Oxime, m.p.  190-192 °. 
F o u n d  : N 17.21 ; C~4H~TON, requ i res  N 17.28. 

l-(5p-anisyl d-penten 3-one)-benzimidazole ( I t ) .  W i t h  
1 - d i e t h y l a m i n o  5p-an i sy l  4 - p e n t e n  3-one 2 t h e  r eac t ion  
t i m e  was  17 h. Af t e r  c o n c e n t r a t i o n  of t h e  s o l ven t  the  
v iscous  res idue  was  c h r o m a t o g r a p h e d  on  a l u m i n i u m  oxide  
(Merck, neu t ra l ) ,  a n d  e lu t ions  f rom e t h e r - b e n z e n e  1:1  
gave  a p r o d u c t  wh ich  c rys ta l l ized  f rom benzene ,  m.p .  
131-134 °, yield 9%.  F o u n d :  N 8.86; C19HlsO2N , r equ i res  
N 9.14. U V  ;fit0H m/~ (log e): 236 (4.09), 325 (4.26). 
I R  (KBr)  1680 c m  -x (C=O) ,  1640, 960 c m  -a (C=C),  
3030, 765, 740 c m  -1 (a romat ic ) .  Phenylhydrazone, m.p.  
125-127 °. F o u n d :  N 14.34; C2~H,,ON 4 requ i res  N 14.13. 

1-( 3-phenylpropane 3-one)-benzimidazole ( I l I). (A) 
W i t h  f l - d i m e t h y l a m i n o p r o p i o p h e n o n e  3 t he  r eac t i on  t i m e  
was  72 h. Af te r  c o n c e n t r a t i o n  of t he  so lven t ,  t h e  c rys ta l -  

Rdsumd. L ' a d d i t i o n  nuc l6ophi le  du  benz imidazo le  aux  
c6 tones  x, f l -6thylSniques a 6t6 r6alis6e p a r  la r6ac t ion  de 
Michae l  modif i6e  selon M a n n i c h - R o b i n s o n ,  u t i l i s a n t  les 
bases  de M a n n i c h  c o m m e  source  de c6 tones  6 thylSniques .  
L a  r6ac t i on  a pe rmis  d ' o b t e n i r  des  d6riv6s N-subs t i t u6s  
c o m p o r t a n t  une  fonc t ion  c6 tone  en  pos i t ion  ft. 
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