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EPOXIDATION OF CHALCONES 

V. F .  B e l y a e v  a n d  N. M.  Y a t s e v i c h  

K h i m i y a  G e t e r o t s i k l i c h e s k i k h  S o e d i n e n i i ,  Vo l .  4, No .  4, pp .  
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Previously undescribed aromatic c~-keto oxides have been obtained by 
the epoxidation of chaleones with alkaline hydrogen peroxide in meth- 
anolie solution. 

One  of t he  m e t h o d s  f o r  o b t a i n i n g  c~-ke to  o x i d e s  i s  

t h a t  b a s e d  [1] on the  o x i d a t i o n  of  a , f l - u n s a t u r a t e d  
k e t o n e s  w i t h  h y d r o g e n  p e r o x i d e  in  a n  a l k a l i n e  m e d i u m .  

A l a r g e  n u m b e r  of oz-ke to  o x i d e s  of  t he  a l i p h a t i c  and  
a l i p h a t i e - a r o m a t i c  s e r i e s  h a s  b e e n  o b t a i n e d  in  t h i s  

way .  c~-Keto o x i d e s  of t he  a r o m a t i c  s e r i e s  a r e  f ew in  

n u m b e r  and  h a v e  b e e n  s t u d i e d  l i t t l e  [2], bu t  t h e y  p r e -  
s e n t  c o n s i d e r a b l e  i n t e r e s t  s i n c e  t h e y  c a n  be  u s e d  
w i d e l y  in  o r g a n i c  s y n t h e s i s .  

T h e  p r e s e n t  p a p e r  g i v e s  i n f o r m a t i o n  on the  e p o x i -  
d a t i o n  of the  c h a l c o n e s  [3] I w i t h  a l k a l i n e  h y d r o g e n  
p e r o x i d e  a s  a r e s u l t  of w h i c h  s i x  p r e v i o u s l y  u n k n o w n  

a r o m a t i c  c~-ke to  o x i d e s  II ( s e e  t a b l e )  w a s  o b t a i n e d .  
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T h e  o x i d a t i o n  of the  c h a l c o n e s  w a s  c a r r i e d  out  w i t h  c o n -  
c e n t r a t e d  s o l u t i o n s  of h y d r o g e n  p e r o x i d e ,  s i n c e  d i l u t e  
s o l u t i o n s  of the  p e r o x i d e  do  no t  o x i d i z e  t he  d o u b l e  b o n d .  

F o r  e a c h  e h a l c o n e  t h e r e  a r e  o p t i m u m  t e m p e r a t u r e s  of 
o x i d a t i o n ,  d e p e n d i n g  on the  s u b s t i t u e n t s  ( s e e  t ab l e ) ,  

a n d  w h e n  t h e s e  a r e  e x c e e d e d  o x i d a t i v e  c l e a v a g e  of t he  

c h a l c o n e s  t a k e s  p l a c e  w i t h  t he  f o r m a t i o n  of the  c o r r e -  
s p o n d i n g  a r o m a t i c  a c i d s .  

T o  p r o v e  t he  s t r u e t u e  of the  oz-ke to  o x i d e s  o b t a i n e d ,  

t he  IR s p e c t r a  of a e h a l e o n e  and  of c h a l c o n e  o x i d e s  
w e r e  r e c o r d e d  ( s e e  f i g u r e ) .  

In  the  IR s p e c t r a  of the  c h a l c o n e  ( c u r v e  1) and  the  
c h a l c o n e  o x i d e s  ( c u r v e s  2 and  3) t h e r e  i s  a c l e a r  s h i f t  
in  the  a b s o r p t i o n  b a n d  of the  c a r b o n y l  g r o u p  w i t h  a 
m a x i m u m  in t h e  1670 c m  -1 r e g i o n  ( c h a l c o n e )  t o w a r d  
the  h i g h - f r e q u e n c y  p a r t  of the  s p e c t r u m  w i t h  a m a x i -  
m u m  in t he  1700 c m  -1 r e g i o n  ( c h a l c o n e  ox ide) ,  w h i c h  
i s  s a t i s f a c t o r i l y  e x p l a i n e d  by  the  d e s t r u c t i o n  of the  
c o n j u g a t i o n  of the  c a r b o n y l  g r o u p  a n d  the  e t h y l e n i e  

bond  on e p o x i d a t i o n  [4] .  T h e  IR s p e c t r a  of the  a - k e t o  
o x i d e s  h a v e  a b s o r p t i o n  b a n d s  w i t h  m a x i m a  in  the  
800 c m  -1 r e g i o n  w h i c h  a r e  a b s e n t  in  the  c h a l c o n e s .  

T h e s e  a b s o r p t i o n  b a n d s  m a y  b e  a s s i g n e d  to the  epoxy  
g r o u p  [4, 5] of an  o~-keto  ox ide .  

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

The epoxidation reaction was carried out with the chaleones that 
we obtained previously by ketovinylation [6, 7]. 

582-584, 1968 

1-(p- Sromobenzoyl)- 2-(2-methoxy - 5-methylphenyl)ethylene 
oxide. A three-necked flask fitted with a stirrer, dropping funnel, and 
thermometer was charged with 3 g (0.009 mole) of p-bromophenyl 2- 
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IR s p e c t r a :  1) o - c h l o r o p h e n y l  p - m e t h o x y -  

s t y r y l  k e t o n e ;  2) 1 - ( o - e h l o r o b e n z o y l ) - 2 -  

( p - m e t h o x y p h e n y l ) e t h y l e n e  ox ide ;  3) 1 -  
( p - b r o m o b e n z e y l ) - 2 - ( 2 - m e t h o x y - 5 - m e -  

t h y l p h e n y l ) e t h y l n e  ox ide .  

methoxy-6-methylstyryl ketone and 50 ml of methanol. With vigorous 
stirring and heating to 48 ~ C, 6 g (0.018 mole) of 28.5~ hydrogen pot- 
oxide and 3 ml of 4 N aqueous caustic soda were added dropwise over 
15 min. The temperature rapidly rose to 59 ~ C and the reaction mix- 
ture become lighter in color; the mixture was cooled to the initial 
temperature of oxidation, and stirring was continued for 40 rain. White 
crystals of the a-keto oxide deposited which gave a red coloration with 
sulfuric acid and did not decotorize bromine water. 

The 9,4-dinitrophenylhydrazone was obtained in the usual way; 
bright red crystals with mp 248 ~ C (from nitrobenzene). Found, 070: 
N II.06, 11.20. Calculated for C2sH,sBrN4Os, %: N 10.62. 

The other a-keto oxides were synthesized analogously from the 
corresponding chalcones. Their physical constants, yields, and analyti- 
cal data are given in the table. 

The IRspectra of the chalcone and the a-keto oxides were re- 
corded on a UR- 10 spoctrophotometer in the region of transmission of 
an NaCI prism (700-1800 c m " )  at a layer thickness of 0.5 mm of a 
solution having a concentration of 0.1 M (in CC14). 
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