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CARBON-13 NUCLEAR MAGNETIC RESONANCE SPECTRA OF 2-ARYLIDENE- 

3(2H)-BENZOFURANONES 

A u r o r a  B e l l i n o . M a r i a  L u i s a  Mar ino ,  and P i e t r o  V e n t u r e l l a *  

I s t i t u t o  d i  Chimica O r g a n i c a  d e l l ' U n i v e r s i t h .  Via A r c h i r a f i . 2 P  

90123-Palerrno.  I t a l y  

A b s t r a c t -  1 3 c - N ~ ~  s p e c t r a  of  a v a r i e t y  of  2 - a r y l i d e n e - 9 ( 2 H ) -  

b e n z o f u r a n o n e s  a r e  r e p o r t e d .  Are examined t h e  c h e m i c a l  s h i f t s  

a n d  i s  d i s c u s s e d  t h e  way i n  w h i c h  t h e  s u b s t i t u e n t  e f f e c t s  c a n  

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

1 I n  a p r e v i o u s  p a p e r  we r e p o r t e d  some s p e c t r o s c o p i c  d a t a  of  1 3 c - ~ M ~  i n  o r d e r  t o  

compare t h e  f l a v o n o l i c  compounds a n d  t h e  2 - a r y l i d e n - 3 ( 2 H ) - b e n z o f u r a n o n e s  ( a u =  

r o n e s ) .  

The o b j e c t  o f  t h e  p r e s e n t  p a p e r  i s  t o  e x t e n d  the  s t u d y  t o  t h e  1 3 ~ - ~ ~ ~  s p e c t r a  

of a u r o n e s .  h y d r o x y l a t e d  3r m e t h o x y l a t e d ,  which a r e  i n t e r e s t i n g  b e c a u s e  t h e y  c a n  

b e  more f r e q u e n t l y  f o u n d  i n  n a t u r e .  For  t h i s  purpose  we h a v e  p r e p a r e d  two s e r i e s  

of compounds ( compounds 1 t o  6 a n d  2 t o  11). With in  e a c h  s e r i e s ,  t h e  v a r i o u s  

compounds d i f f e r  i n  t h e  s u b s t i t u e n t s  ( -Cl.-OH,-0CH3,-0CH20CH3) a t t a c h e d  t o  

r i n g  B. 

By o x i d a t i o n  f rom c h a l c o n e s  ( 2 a n d  u) w e  have a l s o  o b t a i n e d  two new t b i e n y l i =  

d e n e - s u b s t i t u t e d  compounds ( 12 a n d  g) ( Table  I ) .  From t a b l e  I1 it a p p e a r s  

t h a t  t h e  i n t r o d u c t i o n  o f  s u b s t i t u e n t  i n t o  the  r i n g  1 ( compounds 1.2.2.4) 

c a u s e s  u p f i e 1 3  s h i f t s  on = C H  i n c r e a s i n g  f rom para t o  & t o  ortho c h l o r o  s u b =  

s t i t u e n t ;  i t  a l s o  a p p e a r s  t h a t  t h e  e f f e c t  of t h i s  s u b s t i t u e n t  c a u s e s  a similar 

e f f e c t  a n  C-2 b u t  d o w n f i e l d .  

We h a v e  n o t e d  t h a t  when a methoxy-group  i s  i n t r o d u c e d  a t  C-7 o f  t h e  r i n 5  A 
( compounds 6 a n d  2) t h e  s i g n a l s  of c a r b o n  atoms of  t h e  r i n g  C a r e  h a r d l y  a f f e c =  

t e d .  On t h i s  b a s i s ,  i t  i s  n o t  u n r e a s o n a b l e  t o  compare compounds 2.5 a n d  2; i t  

can  b e  o b s e r v e d  t h a t  whenever  o r t b o - s u b s t i t u t i o n  i s  i n v o l v e d  we h a v e  s i m i l a r  e f =  

f e c t s  on t h e  c h e m i c a l  s h i f t s  of t h e  e x o c y c l i c  o l e f i n i c  c a r b o n  atom ( =CH) (corn= 

p a r e  a l s o  compounds 2 a n d  5 ) .  L i k e w i s e ,  i n s p e c t i o n  of t h e  s p e c t r a l  d a t a  o f  corn= 



pounds 6.4.10 a n d  11 shows t h a t  b e c a u s e  of t h e  e f f e o t s  o f  t h e  s u b s t i t u e n t  t h e  

chemical  s h i f t  o f  =CH' i s  moved u p f i e l d  a n d  t h a t  of i s  l o v e d  d o w n f i e l d ,  -OH 

being more e f f e c t i v e  t h a n  -0CH OCH 2 3. 

Even g r e a t e r  u p f i e l d  s h i f t s  a r e  o b t a i n e d  by i n t r o d u c i n g  a  t h i e n y l - r i n g  a t  = C 8  

( compounds 12 a n d  3). 
It is  known f rom l i t e r a t u ~ e ~ ' ~  t h a t  t h e  i n t r o d u c t i o n  of a  methoxy s u b s t i t u e n t  a t  

C-6 of t h e  r i n g  A h a s  a  r e m a r k a b l e  e f f e c t  on t h e  c h e m i c a l  s h i f t  o f  ( s i g n a l s  - 
move from 184.5 t o  182.6 ppm ) .  Because  o f  t h e  i n t r o d u c t i o n  of  a  -OCH3 g r o u p  a t  

we n o t i c e  a  f u r t h e r  change i n  t h e  c h e m i c a l  s h i f t  of t h e  c a r b o n y l  c a r b o n  i n  

t h e  r a n g e  181.25 t o  179.91. 

1 The c h e m i c a l  s h i f t s  o f  H-NMR a r e  l i s t e d  i n  t a b l e  111. 

EXPERIMENTAL 

4  The c h a l c o n e s  and a u r o n e s  r e p o r t e d  h e r e  were p r e p a r e d  by known methods . 
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  f o r  newly s y n t h e s i s e d  compounds were o b t a i n e d .  

The m e l t i n g  p o i n t s  were d e t e r m i n e d  w i t h  e & c h i  a p p a r a t u s  and a r e  u n c o r r e c t e d .  
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TABLE I 

Substituents Melting paint("C) References 

- -  

* Thempsare identical to those reported in literature. 

** No value available in literature. 



TABLE 1 1 . l ~ ~  CHEMICAL SHIFTS 

Compounds 
2 3 4 5 6 7 7a 3a =CH 
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TABLE 11. Continued 

1' 2' 3' L'  5' 6' 0CH2 0CH3 

*singlet; " doublet. The carbon signals of methoxy-groups are quartet. 

In CDC13, ppm from TMS. Spectra were determined on a Varian FT-BOA spectrometer 

( 20 MHz). All the assignments were confirmed by off-resonance experiments. 



TABLE III. In-NMR DATA 

Compounds =CH H-5 H-7 A r - H  A r - O R  

' s i n g l e t :  **doublet, J=2 .0 :  5 i n  CDCl ( J v a l u e s  i n  Hz). 3 
S p e c t r a  were  d e t e r m i n e d  on a V a r i a n  EM-360 s p e c t r o m e t e r  ( 6 0  MHz). 
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