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SYNTHETIC COMMUNICATIONS, 23(7), 102 1-1023 (1993) 

AN EFFICIENT CONVERSION OF 2'-HYDROXYCHALCONES TO FLAVONES 

Naresh Hans and S.K. Grover* 

Department o f  Chemistry, Un ive rs i t y  o f  De lh i ,  Delhi-110007 
I n d i a  

Abstract :  2'-Hydroxychalcones have been found t o  undergo smooth 
conversion t o  f lavones when heated wi th  sodium per iodate  
i n  dimethyl  sulphoxide. 

F l a v o n e s ,  an i m p o r t a n t  and  a b u n d a n t  g r o u p  o f  

f l a v o n o i d s ,  have b e e n  s y n t h e s i s e d ,  among v a r i o u s  

m e t h o d s  , b y  t h e  o x i d a t i v e  c y c l i s a t i o n  o f  2 ' - h y d r o x y -  

c h a l c o n e s .  Some o f  t h e  i m p o r t a n t  r e a g e n t s  w h i c h  have  

1 

b e e n  used  f o r  t h i s  p u r p o s e  a r e  s e l e n i u m  d i o x i d e  i n  

p e n t a n - 1 - 0 1  , Pd-C/vacuum , i o d i n e  i n  d i m e t h y l  

s u l p h o x i d e  , s e l e n i u m  d i o x i d e  i n  d i m e t h y l  s u l p h o x i d e  , 
DDQ i n  d i o x a n 6  and n i c k e l  p e r o x i d e  i n  d i o x a n  . 

2 3 

4 5 

7 

The above  me thods  a r e  o f  l i m i t e d  a p p l i c a t i o n  a s  i n  

some o f  t h e s e  p r o c e d u r e s  , t h e  y i e l d s  a r e  n o t  s a t i s f a c -  

t o r y  w h i l e  some p r o c e d u r e s  6 , 7  g i v e  a m i x t u r e  o f  

p r o d u c t s  c o n t a i n i n g  f l a v o n e ,  f l a v o n o n e  a n d  a u r o n e .  The 

r e c e n t  r e p o r t s  o n  t h e  u s e  o f  i o d i n e  i n  OMSO o r  s e l e n i u m  

d i o x i d e  i n  DMSO s u f f e r  f r o m  t h e  l i m i t a t i o n  t h a t  

2 ' - h y d r o x y c h a l c o n e s  p o s s e s s i n g  a p h l o r o g l u c i n o l  

o x y g e n a t i o n  p a t t e r n  i n  r i n g  A do n o t  g i v e  t h e  d e s i r e d  

p r o d u c t  b u t  a comp lex  m i x t u r e .  

2 

+To whom c o r r e s p o n d e n c e  s h o u l d  be  a d d r e s s e d .  

1021 
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1022 HANS AND GROVER 

I n  o u r  s e a r c h  f o r  a r e a g e n t  w h i c h  w o u l d  h a v e  w i d e r  

a n d  g e n e r a l  a p p l i c a b i l i t y  i t  h a s  b e e n  f o u n d  t h a t  

2 ' - h y d r o x y c h a l c o n e s  ( l a - h )  when h e a t e d  a t  1 0 0 - 1 2 0 °  f o r  

2 4 - 4 8  h r s  w i t h  s o d i u m  p e r i o d a t e  i n  d i m e t h y l  s u l p h o x i d e  

u n d e r g o  s m o o t h  c o n v e r s i o n  t o  t h e  c o r r e s p o n d i n g  f l a v o n e s  

( T a b l e ) .  The s t r u c t u r e s  o f  t h e  p r o d u c t s  were c o n f i r m e d  

by t h e i r  ' H - N M R  s p e c t r a  a n d  c o m p a r i s o n  w i t h  a u t h e n t i c  

s a m p l e s  ( c o - I R  1 .  

DMSO-NaI04 
100-120" 

24-48 hrs. 

T a b l e :  Flavones 

R4 Rxn m.p. L i t  Yie ld  
time ( O C )  ( O C )  ( 7 6 )  R1 R2 R3 S.No. 

(hrs) 

I I a  H OCHj H ti 24 1 1 0 ~  110°9 60 

I I b  H OCHj OCH3 H 48 145' 146-4709 50 

IIC H H H H 24 99O 9909 60 

I I d  H H H OCH3 24 157' 15809 55 

I I e  H OCHj H OCH3 48 141' 141°9 55 

I I f  H OCH3 OCH3 OCH3 48 156' 15609 25 

119 OCH3 OCH3 H H 48 150' 151°5 50 

I I h  OCH3 OCH3 H OCH3 48 190' 190'~ 50 

Experimental 

2 ' - H y d r o x y c h a l c o n e s  ( I a - h )  were p r e p a r e d  by  m o d i -  

f i e d  m e t h o d *  i n v o l v i n g  r e a c t i o n  o f  a p p r o p r i a t e  

a c e t o p h e n o n e  w i t h  b e n z a l d e h y d e  i n  aqueous  e t h a n o l i c  

a l k a l i  medium i n  t h e  p r e s e n c e  o f  b e n z y l  t r i e t h y l  
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CONVERSION OF 2'-HYDROXYCHALCONES TO FLAVONES 1023 

ammonium c h l o r i d e .  T h e i r  m.ps w e r e  i n  a g r e e m e n t  w i t h  

t h o s e  r e c o r d e d  i n  l i t e r a t u r e .  

F l a v o n e s  (General p r o c e d u r e )  

2 ' - H y d r o x y c h a l c o n e  ( 0 . 9 2  m m o l e )  i n  d r y  d i m e t h y l  

s u l p h o x i d e  ( 4 . 0  m l )  was h e a t e d  a t  1 0 0 - 1 2 0 °  w i t h  s o d i u m  

p e r i o d a t e  ( 4 . 6 7  mmole) i n  a n  o i l  b a t h  t i l l  t h e  s t a r t i n g  

m a t e r i a l  h a d  c o m p l e t e l y  u n d e r g o n e  c o n v e r s i o n  (TLC; 

2 4 - 4 8  h r s ) .  The r e a c t i o n  m i x t u r e  was c o o l e d  and  t o  i t  

was added  s o d i u m  t h i o s u l p h a t e  s o l u t i o n  (1076, 2 0  ml). 
The s o l i d  s o  o b t a i n e d  was f i l t e r e d  and d r i e d  i n  v a c u o  

o v e r  p h o s p h o r o u s  p e n t o x i d e .  The d r y  s o l i d  o n  r e c r y -  

s t a l l i s a t i o n  f r o m  e t h y l  a c e t a t e  - l i g h t  p e t r o l e u m  

a f f o r d e d  f l a v o n e  ( 1 1 ) .  
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