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ORGANIC PREPARATIONS AND PROCEDURES INT. 10(4), 163-166 (1978) 

A CONVENIENT METHOD FOR THE 

PREPARATION OF 6-CARBOXYMETHYLFLAVONE 

D .  R .  S h r i d h a r n ,  C .  R .  Sarma, R .  R .  Kr i shna ,  

R.  S .  P ra sad  and Y .  P .  Sachdeva 

Research & Development Department 
I n d i a n  h u g s  & Pharmaceu t i ca l s  Limi ted  

Hyderabad - 5 0 0  037,  I n d i a  

The c h o l e r e t i c  and an t i - in f l ammato ry  a c t i v i t i e s  o f  6-car- 

boxymethylf lavone (111) have beeE r e c e n t l y  c la imed i n  s e v e r a l  

p a t e n t s . '  I t  was o r i g i n a l l y  p r e p a r e d 2  i n  an o v e r a l l  y i e l d  of 

11% from 2-hydroxy-5-methylacetophenone by a s i x - s t e p  s y n t h e s i s .  

I n  connec t ion  wi th  s y n t h e t i c  work on an t i - in f l ammato ry  a g e n t s ,  

a l a r g e r  q u a n t i t y  of t h i s  v a l u a b l e  i n t e r m e d i a t e  was r e q u i r e d .  
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We now r e p o r t  a c o n v e n i e n t  t h r e e - s t e p  s y n t h e s i s  o f  t h e  t i t l e  

compound (111) i n  b e t t e r  y i e l d s  f rom m e t h y l  p -hydroxypheny l  

a c e t a t e  a n d  m e t h y l  p h e n y l p r o p i o l a t e ,  a m o d i f i c a t i o n  o f  Ru-he- 

m a n n ' s 3  me thod .  

( 1 1 )  a r e  r e p o r t e d  f o r  t h e  f i r s t  t i m e .  

The i n t e r m e d i a t e s  d i e s t e r  ( I )  a n d  t h e  d i a c i d  

EXPE,RIMENTAL 

M e l t i n g  p o i n t s  a r e  u n c o r r e c t e d .  I n f r a r e d  s p e c t r a  were 

measu red  w i t h  a Pe rk in -E lmer  237 G r a t i n g  S p e c t r o m e t e r .  The 

NMR s p e c t r a  were r e c o r d e d - o n  a V a r i a n  A-90 i n s t r u m e n t  w i t h  TMS 

as i n t e r n a l  r e f e r e n c e  a n d  c h e m i c a l  s h i f t s  a r e  e x p r e s s e d  i n  6 

v a l u e s .  E l e m e n t a l  a n a l y s e s  were c a r r i e d  o u t  u s i n g  H o s l i  Micro-  

Combust ion a p p a r a t u s  MK 1 0 1 .  

M e t h y l - ~ - ( ~ - m e t h o x y c a r b o n y l m e t h y l p h e n y l o x y ) - ~ - p h e n y l a c r y l a t e  

- ( I ) . -  A m i x t u r e  o f  m e t h y l  p - h y d r o x y p h e n y l a c e t a t e  ( 1 6 . 6  g ,  0 . 1  

m o l e ) ,  m e t h y l  p h e n y l p r o p i o l a t e  ( 1 6  g ,  0 . 1  m o l e )  a n d  T r i t o n  B 

( 5  m l )  was h e a t e d  a t  150-160O i n  a n  o i l  b a t h  f o r  2 h r s .  The 

c o o l e d  r e a c t i o n  m i x t u r e  was p o u r e d  i n t o  c o l d  water (500 ml) 

and e x t r a c t e d  w i t h  e t h e r  (4 x 7 5  m l ) .  The e t h e r e a l  e x t r a c t  

was washed w i t h  3% c o l d  a q u e o u s  sod ium h y d r o x i d e  f o l l o w e d  by 

d i l .  H C 1  and  f i n a l l y  w i t h  water.  The e t h e r e a l  l a y e r  was d r i e d  

o v e r  a n h y d r o u s  sod ium s u l p h a t e .  Removal o f  e t h e r  l e f t  a v i s -  

cous p a l e  y e l l o w  o i l ,  wh ich  was d i s t i l l e d  i n  vacuo  g i v i n g  2 8  g 

( 8 6 % )  of  p u r e  I ,  bp .  225-230° ( 0 . 1  mm). IR ( f i l m ) :  1625 (C=C) 

and 1 7 2 5  cm-l ( e s t e r  C = O ) ;  NMR ( C C 1 4 ) :  

5 .15  & 6 . 0  ( l H ,  2 s ) ,  6 . 6 - 7 . 6 5  (9H, m ) .  

Anal. Calcd. f o r  C19H1805: 

6 3.15-3.55 (8H, m ) ,  

C, 6 9 . 9 3 ;  H, 5 . 5 2  

Found: C, 7 0 . 0 0 ;  H ,  5 . 2 8  
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8-(4-Carboxymethylphenyloxy)-~-phenylacrylic a c i d  ( I I ) . -  A mix- 

t u r e  of I ( 1 0  g) i n  methanol  (150 ml) and 1 0 %  aqueous sodium 

hydroxide  s o l u t i o n  (150 m l )  was h e a t e d  t o  r e f l u x  for 1 h r .  i n  

a water b a t h  and l e f t  o v e r n i g h t  a t  room t e m p e r a t u r e .  The re- 

a c t i o n  mixture  was washed w i t h  e t h e r  t o  remove t h e  u n r e a c t e d  

d i e s t e r .  The aqueous l a y e r  was a c i d i f i e d  w i t h  d i l .  H C 1  a t  0-5' 

and tho rough ly  e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  l a y e r  was 

e x t r a c t e d  w i t h  5% sodium b i c a r b o n a t e  s o l u t i o n  and t h e  b i c a r b o -  

n a t e  l a y e r  was n e u t r a l i z e d  w i t h  d i l .  H C 1 .  The r e s u l t i n g  pro-  

d u c t  was r e - e x t r a c t e d  w i t h  e t h e r  (4 x 75 ml), washed w i t h  wa- 

t e r  and d r i e d  o v e r  anhydrous sodium s u l p h a t e .  Removal of e t h -  

e r  gave a p a l e  ye l low s o l i d  which was r e c r y s t a l l i z e d  from e t h -  

y l  a c e t a t e  t o  g i v e  8 . 0  g ( 8 8 % )  o f  p u r e  11, mp. 170-175'. I R  

( n u j o l ) :  

Anal. Calcd.  f o r  C H 0 : C ,  68 .39 ;  H,  4 .698 .  

1 6 2 5  ( C = C )  and 1 6 9 0  em-' ( - C O O H ) .  

1 7  14 5 
Found: C ,  68 .28 ;  H ,  5 . 1 6 .  

6-Carboxymethylf lavone (III) .-  The d i a c i d  I1 ( 6  g ,  0 . 0 2  mole)  

was t a k e n  i n  po lyphosphor i c  a c i d  (150 g )  and h e a t e d  w i t h  s t i r -  

r i n g  a t  90' f o r  4 h r s .  The r e a c t i o n  m i x t u r e  was poured i n t o  

c o l d  w a t e r  ( 1 . 2 5  l i t . )  and  e x t r a c t e d  tho rough ly  w i t h  e t h e r  

( 4  x 250  m l ) .  The e t h e r e a l  e x t r a c t  was washed w i t h  water and 

d r i e d  o v e r  anhydrous sodium s u l p h a t e .  Removal o f  e t h e r  gave 

a p a l e  brown s o l i d  which was r e c r y s t a l l i z e d  from a c e t i c  a c i d  

t o  g i v e  2 . 5  g ( 4 5 % )  o f  p u r e  111, mp. 223-225' ,  i d e n t i c a l  (mmp 
2 

and I R )  w i t h  a u t h e n t i c  sample p r e p a r e d  by l i t e r a t u r e  method. 

I R  ( n u j o l ) :  1 6 5 0  (pyrone  C = O )  and 1 6 9 0  ( - C O O H ) ;  NMR 

(TFA): 

6 I - H ) ,  7 . 9  ( l H ,  s ,  3 - H ) ,  8 .1-8.45 ( 5 H ,  m,  3 ' , 4 ' , 5 ' ,  7 and 8 - H ) ,  

6 4 . 2 5  (2H, s ,  C H 2 ) ,  7 . 7  (2H, d ,  J = 9 Hz, 2 ' - H  and 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
3
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



SHRIDHAR, SARMA, KRISHNA, PRASAD AND SACHDEVA 

8.55 ( 1 H y  S, 5 - H I .  

Anal. Calcd .  f o r  C17H1204: C,  7 2 . 8 3 ;  H ,  4 . 2 8 ,  

Found: C ,  7 2 . 6 8 ;  H ,  4.517'. 
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