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A NOVEL SYNTHESIS OF 6+ET.FOXY AND I-METHOXY FLAVONOLS 
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A b s t r a c t  - Condensat ion of 4-methoxy- ( 1 )  o r  5-methoxy- (2) 
s a l i c y l a l d e h y d e  w i t h  W - n i t r o s t y r e n e  (3-6) i n  t h e  p r e s e n c e  o f  

t r i e t h y l a m i n e  y i e l d s  7-methoxy o r  6-methoxy-3-nitro-2Eflavene 

(7-13). which on t r e a t m e n t  w i t h  a l k a l i n e  hydrogen p e r o x i d e  

y i e l d s  t h e  c o r r e s p o n d i n g  f l a v o n o l  (2-sa) . 

I n  view of t h e  r e p o r t e d  a n t i v i r a l ,  a n t i t u m o r  and a n t i b i o t i c  a c t i v i t i e s  of t h e  

f l a v o n o l s l .  6-methoxy- and 7-methoxyflavonols can b e  expec ted  t o  have i n t e r e s t -  , 
I 

i i n g  b i o l o g i c a l  p r o p e r t i e s .  However, t h e  s y n t h e s i s  o f  6-methoxyflavonols i s  

h i t h e r t o  unknown. Herein  we wish t o  r e p o r t  a  f a c i l e  p r e p a r a t i o n  of 6-methoxy- 1 f l a v o n o l s  s t a r t i n g  w i t h  0-hydroxybenzaldehyde (&I and u - n i t r o s t y r e n e  I,). 
The method i s  a l s o  extended f o r  t h e  s y n t h e s i s  of 7 - m e t h o ~ ~ f l a v o n o l s ~ - ~ .  



I n  a  t y p i c a l  s y n t h e s i s  of 3 - n i t r o - 2 ~ - f l a v e n e s ~ * ~ .  equ imola r  amounts o f  o- 

hydroxybenzaldehyde (1 o r  2) and w - n i t r o s t y r e n e  (3-6) were t a k e n  i n  a  round 

bottom f l a s k  and warmed on a  w a t e r  b a t h  t o  m e l t ,  t o  which a c a t a l y t i c  amount of 

t r i e t h y l a n i n e  was added and t h e  r e a c t i o n  m i x t u r e  was l e f t  a t  room t e m p e r a t u r e  

f o r  1 8  h .  The g l a s s y  s u b s t a n c e  s o  o b t a i n e d  was d i s s o l v e d  i n  d ich lo romethane  

and f i l t e r e d .  The r e s i d u a l  s o l i d  was washed s e v e r a l  t i m e s  till t h e  washings  

became c o l o u r l e s s .  Evaporat ion of t h e  s o l v e n t  and c r y s t a l l i z a t i o n  from methanol  

gave t h e  pure  p roduc t  ( T a b l e  1). 

Tab le  1 P h y s i c a l  and s p e c t r a l  p r o p e r t i e s  o f  n i t r o f l a v e n e s  

compounda Y i e l d  M P ~  m s  nmr ( CDC13/TMS) 
NO. % O c  m2 s ( P P ~ )  

11 8 2  137-138 297 2 .3 (3H,s ) ,  3.78C3H.s). 6.52(1H,s),  

6.72-6.77(3H,m), 7.06-7.32t4H.m). 

8.02(1H.s). 

12 8 4  139-140 313 3 .78(3H,s) ,  3 .8(3H,s) ,  6 .5(1H,s) ,  

6.72-6,97(5H,m), 7.22-7.28(2H.m), 

8.02(1H,s).  

1 3  7 8  132-133 317 3 . 8 ( 3 ~ , s ) ,  6 .54(1H,s) ,  6.7-7(3&,m), 

7.31(4H.s),  8.05(1H,s).  

a  - S a t i s f a c t o r y  e l e m e n t a l  a n a l y s e s  were o b t a i n e d .  

b  - The m e l t i n g  p o i n t s  g i v e n  a r e  u n c o r r e c t e d .  
7-methox n i t r o f l a v e n e s  (7-9) showed two t y p i c a l  i r  bands a t  1325 and 
1560 Cm-1 (iK12) whereas  6 -me thoxyn i t ro f l avenes  (10-13) showed bands a t  
1300 and 151G Cm-1 ( W2) .  
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3-Ni t ro f l avene  was conver ted  t o  t h e  corresponding f l a v o n o l  by adding sodium 

hydroxide  ( 1  ml,  2ii) and hydrogen pe rox ide  ( 2  n l ,  15%) t o  a  w e l l  s t i r r e d  

suspension of n i t r o f l a v e n e  11 .5  m o l e )  i n  ce thano l  ( 1 0  ml) .  S t i r r i n g  was 

con t inued  f o r  f u r t h e r  35  min. The f l a v o n o l  formed was f i l t e r e d  and 

r e c r y s t a l l i z e d  from methanol (Tab le  2 ) .  

Table 2  

Yie ld  hipC idolecular  ms uv (ciic13) 
No. % oC formula o r  NI 

lit tdp 5  rd m a ~ ~ ~ ( 1 o g . f  ) 
-- 

7a 8 8  178-179 179-180 268 255(4.34) ,  323(4.29),  

34ti(4.28) 

8a 9 1  208-209 C17H1404 282 256(4.25),  322(4.26) ,  

345(4.32) 

9a 89  196-197 196-197 298 259(4.49),  320(4.40) 

352(4.55) 

10a 86 187-188 C16H1204 260 257(4.17) ,  33C(4.23), 

35tish(4.13) 

a  - S a t i s f a c t o r y  mic roana lyses  were ob ta ined .  
1 b - A l l  p r o d u c t s  d i s p l a y e d  a p p r o p r i a t e  H nmr i n  aggrement w i t h  t h e i r  

s t r u c t u r e s .  

c - The m e l t i n g  p o i n t s  g i v e n  a r e  uncor rec ted .  
The i r  s p e c t r a  ( N u j o l )  showed t y p i c a l  absorp t ion  of 3-h d roxyf lavones  
a t  U = 1620-1640 Cm-1 ( G O )  and lJ= 3260-3300 Cm-1 (oHJ. 
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