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A NEW SYNTHESIS OF 2-IMIDAZOLONES 
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A b s t r a c t  - 2-Imidarolones were s y n t h e s i z e d  from e t h y l e n e  ureas u t i l i z i n g  

anod ic  o x i d a t i o n  as t h e  key s t e p .  

2-Imidaralones & are impor tan t  b u i l d i n g  b l o c k s  f o r  pharmaceutical chemicals.la-c 4 ,5 -Unsubs t i tu ted  

2-imidazolones a re  a l s o  new components f a r  the rmal  [ 4 + 2 1 ~ ' ~  and photo [2+213 c y c l o a d d i r i o n s .  The 

r e s u l t i n g  Diels-Alder  p r o d u c t s  and cyc lobu tane  d e r i v a t i v e s  can  be  hydrolyzed t o  t h e  &-1.2-diamines. 

4 ,5 -Unsubs t i tu ted  2-imidarolone was f i r s t  p repared  by Fenton and Wilks from t h e  condensa t ion  of 

dehydrax)maleic  a r i d  w i t h  u rea .4  It can a l s o  be  p repared  by p h o t o c h l o r i n a t i o n  of e t h y l e n e  urea  

fo l lowed  by t rea tment  w i t h  2n5 o r  by t h e  r e d u c t i o n  of hydan to in  w i t h  d i i sobu ty la luminum h y d r i d e .  3  

I n  t h i s  c o m u n i c a t i o n ,  w e  would l i k e  t o  r e p o r t  a new approach based on  e l e c t r o c h e m i c a l  o x i d a t i o n  
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The ;inodic o x i d a t i o n  of carhamates arid amidas i n  methanol  h a s  been i n v e s t i g a t e d  by Shono and shown 

to  g i v e  mainly a-methoxylated p r o d ~ c r s . ~  The r e a c t i o n  mechanism i s  b e l i e v e d  t o  i n v o l v e  the  e l e c t r o n  

t r a n s f e r  from t h e  carbamare o r  amide t o  t h e  anode as t h e  i n i t i a t i o n  p r o c e s s .  The anodic  o x i d a t i o n  

o f  urea compounds h a s  n o t  been r e p o r t e d  b e f o r e .  We have found t h a t  t h e  a n o d i c  o x i d a t i o n  of e t h y l e n e  

+ - 
ureas  i n  methanol  us ing  Er4N BF4 as a s u p p o r t i n g  e l e c t r o l y t e  y i e l d s  a-methoxylated i n t e r m e d i a t e s .  

Treatment  of t h e  c rude  mix ture  w i t h  a c e t i c  anhydr ide  a t  100DC g i v e s  t h e  cor responding  N,N9-diacetyl-  

imidazo lones  i n  40-50% o v e r a l l  y i e l d s  from e t h y l e n e  ureas. A t y p i c a l  r e a c t i o n  c a r r i e d  o u t  was as 

f o l l o w s :  

2 I n t o  a 250 ml undivided e l e c t r o l y s i s  c e l l  f i t t e d  w i t h  two p l a t i n u m  ( 2  x 2  cm ) e l e c t r o d e s  were 

p laced  8 .6  g  ( 0 . 1  mole) of e t h y l e n e  urea ,  0.32 g  (0.003 mole) of tetraethylammonium t e t r a f l u o r o -  

b o r a t e  as a s u p p o r t i n g  e l e c t r o l y t e  and 1 0 0  ml of MeOH as a s o l v e n t .  A c o n s t a n t  c u r r e n t  (0.5A) 



was passed through the cell which was externally coaled with After two Faradayslmol of 

8 electricity had passed, the methanol was removed under reduced pressure. The residue was treated 

with excess acetic anhydride, a catalytic amount of sodium acetate and heated at 110-120'~.   he 

propres of the reaction was monitored by GLC. The desired N,N'-diacetyl-2-imidaaolone was 

isolated by distillation or sublimation as long needles after removing the acetic anhydride. 

N,N'-diacetyl-2-imidazolone: mp 104-lO5'C [lit.' mp 105-106DC]; 'Hnmr (CDC13) 2.60 ( s ,  6H) 

6.98 ( s ,  2H); 40% overall yield from ethylene urea; N,N'-diace~~l-5-mefhyl-2-imidazolone: 

la 
mp 78-79°C flit. mp 78-80'Cl; 'Hmr (CDCI3) 2.30 (d, 3H), 2.57 ( s ,  3H), 2.60 ( s ,  3H), 

6.68 (d, 1H); 50% overall yield from 5-methyl ethylene urea. 
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