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A NOVEL PHOTOCHEMICAL hIETWD FOR THE SYNTHESIS OF FLAVONOLS 
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Bombay400 076. I n d i a  

A b s t r a c t  - P h o t o l y s i s  of the  n i t rochromenes  fo l lowed by 

a c i d i c  h y d r o l y s i s  of t h e  photoproducts  y i e l d s  t h e  

co r respond ing  f l a v o n o l s  i n  h i g h  y i e l d s .  

F lavono l s  a r e  impor tan t  b iomolecu les  possess ing a n t i v i r a l ,  a n t i t u m o r  and a n t i -  

1 b i o t i c  p r o p e r t i e s  . However, t h e r e  a r e  o n l y  a few methods reported2-5 f o r  

t h e i r  s y n t h e s i s .  Here in  we wish t o  r e p o r t  a method f o r  t h e  p r e p a r a t i o n  of 

f l a v o n o l s  i n  h igh  y i e l d s .  The method is  based on a nove l  photochemical  r e a c t i o n  

of t h e  n i t rochromenes .  Nitrochromenes 1-7 can be prepared6" by condensing t h e  

a p p r o p r i a t e  0-hydroxybenzaldehydes w i t h  a p p r o p r i a t e l y  s u b s t i t u t e d  n i t r o s t y r e n e s .  
8 P h o t o l y s i s  fo l lowed by t h e  a c i d i c  h y d r o l y s i s  of t h e s e  n i t rochromenes  gave t h e  

f l a v o n o l s  &g (Scheme 1 ) .  It i s  b e l i e v e d  t h a t  t h e  p h o t o l y s i s  p roduc t  i s  an 

oxime (15) which i s  hydrolysed t o  t h e  d ike tone  1s) and then  t au tomer ized  t o  

t h e  f l a v o n o l  (Tab le  2) .  
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P h o t o l y s i s  of n i t rochromenes  i n  a c i d i c  methanol (5% HC1-MeOH) fo l lowed  by keeping 

the r e a c t i o n  mix tu re  o v e r n i g h t  a t  room tempera tu re  a l s o  r e s u l t e d  i n  t h e  fo rma t ion  

of f l a v o n o l s .  However, t h e  y i e l d s  were s l i g h t l y  lower  i n  t h i s  c a s e  a s  compared 

t o  t h e  p h o t o l y s i s  i n  non-acidic medium. 

The s t r u c t u r e  15a  o r  15b f o r  t h e  pho toproduc t  oxime was a r r i v e d  a t  on t h e  b a s i s  

of t h e i r  nmr and mass s p e c t r a l  d a t a  ( T a b l e  1 ) .  F u r t h e r  s t u d i e s  r e g a r d i n g  t h e  

mechanis t ic  d e t a i l s  o f  t h i s  p h o t o r e a c t i o n  and f o r  t h e  unambiguous ass ignment  of 

s t r u c t u r e  of t h e  pho toproduc t s  a r e  i n  p rogress .  

Though t h e  s p e c t r a l  d a t a  a r e  i n  accordance  wi th  t h e  s t r u c t u r e s  15a and 15b  f o r  

the  oxime, s t r u c t u r e  15b seems more p robab le ,  because  a romat i c  n i t r o  compound 

p h o t o t a u t o m e r i ~ e s ~ ' ~ ~  t o  0-NO(1b-7b), t h e  subsequent   arto on" type  r e a c t i o n  and 

k e t a l i z a t i o n  would g i v e  oxime 15b1*. However, t h e  p o s s i b i l i t y  of oxime 15a  can- 

not  b e  o led o u t  s i n c e  i t s  fo rmat ion  i s  p o s s i b l e  from t h e  oxazete(1a-7a)-  

(Scheme 2). 
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Compound R1 R2 MR ( CXl3/TMSint) 8s 
No. of the producta m/e ,r+ 

3.0(3H,s,OMe). 3.1(3H,s,OMe), 

3.3(3H,s,OMe), 3.6(3H,S,OMe), 

5.45 ( lH, s,C2-H) , 5.55(1H, s ,C2-H) , 
7-7.9(18H.m,phenyl), 8.9(2H,s(br), OH) 299 

2.35(3H,s,Me). 2.4(3H.s,Me), 

3.0(3H,s,OMe), 3.1(3H,s,OMe), 

3.25(3H,s,CWle), 3.6(3H,s.O~e), 

5.4(1H,s,C2-H), 5.5(1H,s,Cp ) , 
6.95-7.7 (16H,m,phenyl). 

8.7(2H,s,(br). OH) 

3.08(3H,s,oMe), 3.1(3H,s,aMe), 

3.25(3H,s,OMe),3.56(3H,s,OMe), 

5.46(1H,s,C2-H) ,5.57(1H,s,C2-H) , 
7-7.7(16H,m,pheny1),8.3(2H,s(br), OH) 333 

3.06(3H,s,o~e>, 3.1(3H,s,Ohle), 

3.26(3H,s,C&le) ,3.65(3H,s,OMe), 

3.84(3H,s,4'-0~e), 3.87(3H,s.4'-0~e), 

5.45(1H,s,C2-H), 5.56(1H,s,c2-~), 

6.9-7.64(16H, m,phenyl), 

8.16(1H,s, OH), 8.28(1H.s, OH) 329 

- - 
3.1(3H,s,me). 3.21(3H,s,O~e), 

3.42(3~,~,0~e), 3.52 (3H,s,o~e), 

3.56(3H,s.m,e), 3.65(3H,s,OMe), 

3.88(3H,s,O~e), 3.9(3H,s,OMe), 

5.34(1~,s,C~-H), 5.54(1H,s,C2-H) 359 

6.8-8(14H.m,phenyl), 8.6(2H,s(br), OH) 



Compound R1 NhtR ( CDC13/TMSint) m s  
No. of t h e  producta  

S 
m/e 
M+ 

7 H Oirle 3.08(3H,s,Ohie), 3.14(3H,s,Ot.ie) 

3 . 3 ( 3 H , s , o ~ e ) ,  3.64(3H,s,oMe), 

3 . 9 ( 3 ~ , s , C ~ - O M e ) ,  3.92(3H,s,C84Me), 

5 . 5 2 ( 1 ~ , s , ~ ~ - ~ ) ,  5.6(1H,s,C2-H), 

6.8-7.9(16H,rn,phenyl), 8.4(W,s(br) ,OH)329 

a The p roduc t  was a mixture  of two i s o m e r i c  compounds which could  n o t  b e  
s e p a r a t e d  by column chromatography. 

rhe oxime of compound No.5 was n o t  i s o l a t e d .  

TABLE 2 

Compound 
NO. R1 % y i p d a p b  MP Molecular  m s  u m a x  

0,- fonnu la  m / e  ( n u j o l )  

8 H H 78  169-171 169-170 238 1635,3200(br)  

9 Me H 75  194-195 192-193 252 1630,3295(br)  

10 C1 H 7 3  198-199 198-199 272 1630.3290 

11 0CH3 H 84  229-230 230-231 268 1635.320il(br) 

1 2  Me OMe 7 3  187-188 187-188 282 1630.3240(br) 

1 3  OMe OMe 76 213-214 C17H1405 298 1635,32X)(br)  

14 H OMe 69 197-198 197-198 268 1640,3300 

a - Y i e l d s  a r e  c a l c u l a t e d  based on t h e  conver s ion  from chromene t o  f l a v o n o l .  

b - Hydrolys is  of oxirne gave t h e  f l a v o n o l  i n  98-99s y i e l d .  

EXPERIMENTAL 

1. General  Drocedure f o r  ~ h o t o l v s i s  

In a t y p i c a l  p h o t o l y s i s  exper iment  a d i l u t e  s o l u t i o n  (0.005 M) of n i t rochromene 

i n  methanol was i r r a d i a t e d  through a pyrex  w i t h  1 2 5  W P h i l l i p s  mercury lamp 

till most of t h e  s t a r t i n g  m a t e r i a l  d i s a p p e a r e d  ( t l c ) .  Removal of methanol from 

the r e a c t i o n  mixture  y i e l d e d  an  o i l  from which c o l o r l e s s  compound was i s o l a t e d  
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e i t h e r  by u s i n g  column chromatography ( s i l i c a  g e l ,  10-15% e t h y l  aceta te-hexane)  

o r  by c r y s t a l l i z a t i o n  from e t h y l  acetate-hexane.  

2. Genera l  ~ r o c e d u r e  f o r  p h o t o l y s i s  i n  a c i d i c  methanol 

O.C05 M 5% HC1-methanol s o l u t i o n  of 3-nitrochromene was i r r a d i a t e a  w i t h  a  

125  W P h i l l i p s  mercury lamp u n t i l  most of t h e  s t a r t i n g  m a t e r i a l  d i s a p p e a r e d  

( t l c ) .  Then t h e  r e a c t i o n  mixture  was concen t ra t ed  t o  1/5 of t h e  o r i g i n a l  

volume under  reduced p r e s s u r e  and kep t  a t  room tempera tu re  ove rn igh t .  The 

f l a v o n o l  which c r y s t a l l i z e d  o u t  from t h e  r eac t ion  mix tu re  was f i l t e r e d .  

F u r t h e r  c r y s t a l l i z a t i o n  was achieved from methanol and t h e  p roduc t  c h a r a c t e r i s e d  

by physico-chemical  d a t a .  

3. Genera l  p rocedure  f o r  h y d r o l y s i s  of t h e  oxime ( 1 5 1  

8% Aqueous HC1 ( 1 0  ml) was added t o  a  s o l u t i o n  of oxime (0 .5  mmol) d i s s o l v e d  i n  

a  mix tu re  of chloroform-methanol (1:lO).  Then t h e  r e a c t i o n  mix tu re  was warmed 

on a  s team b a t h  t o  e v a p o r a t e  chloroform.  The c l e a r  s o l u t i o n  o b t a i n e d  was kep t  

o v e r n i g h t  ( 1 6  h r )  a t  room temperature .  The f l a v o n o l  which c r y s t a l l i z e d  o u t  

from t h e  r e a c t i o n  mix tu re  was f i l t e r e d .  Fur the r  c r y s t a l l i z a t i o n  from methanol 

y i e l d e d  pure  p r o d u c t  which was c h a r a c t e r i z e d  by it$ mp, mixed mp, uv,  

super imposable  ir, nmr and mass s p e c t r a l  da ta .  
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