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CONTR IBUT IONS TO THE FORMATION MECHANISM OF 2 , 4 - D I A R Y L FURANS 

AND E L E C T R O S Y N T H E S I S OF 2 - A R Y L - 4 - M E T H Y L - F U R A N S . 

F . B a r b a a n d J . L . de l a F u e n t e . 
D e p t o . Química O r g â n i c a . U n i v e r s i d a d de A i c a l á de H e n a r e s . 
M a d r i d . E s p a n a 

The c a t h o d i c r e d u c t i o n o f p h e n a c y l b r o m i d e s i n D M F - L i C l Q 

l e a d s t o 2 , 4 - d i a r y l f u r a n s i n a v e r y g o o d y i e l d : : ' 

Rr-C0-CH
2
-Br 

The e l e c t r o g e n e r a t e d e n o l a t e a n i o n r e a c t s , w i t h t h e 

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

t y p e r e a c t i o n . See s cheme 1. 
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The p o s t u l a t e d i n t e r m e d i a t e 3 , 4 - e p o x y - l , 3 - d i p h e n y l - b u t a n -

1 -one was n e v e r i s o l a t e d o r d e t e c t e d . I n t h i s p a p e r we r u n t h e 

e l e c t r o l y s i s w i t h d i b e n z o y l c h l o r o e t h a n e a s s u b s t r a t e , i n t h e 

same c o n d i t i o n s as b e f o r e . A w h i t e s o l i d a n d c r y s t a l l i n e 

p r o d u c t was i s o l a t e d ( m . p = 1 3 8 - 1 4 0 2 c ) a n d was i d e n t i f i e d a s 3 -

b e n z o y l - 4 , 5 - e p o x y - l , 4 , 7 - t r i p h e i i y l - 1 , 7 - h e p t a n o d i o n e i n a 95% 

Portugaliae Electrochimica Acta, 9 (1991) 145-148 



- 146 -

y i e l d . IR V . , v ( n u ] o i m u l l ) 3 3 3 1 , 1 6 8 2 . . ' 1 6 6 7 .. 1642. . 1 5 9 7 , 1 5 8 0 , 

1 2 5 0 , 1 2 3 7 , 7 1 3 , 696 c m " . 

H-NMR (CDC1 J 5= 8 , 0 - 6 , 9 (m ,20 H a r o m a t i c ) a n d 5 = 5 , 6 - 2 , 3 

(m .6H a l i p h a t i c ) 

Mass s p e c t r u m m/z 475 (M* +1) ( 0 . 1 ) , 474 ( M ) ( 0 . 1 ) , 4 5 6 ( 2 . 9 ) , 

3 5 1 ( 1 . 9 ) , 1 3 3 ( 3 . 7 ) , 1 0 6 ( 7 . 1 ) , 1 0 5 ( 1 0 0 ) , 7 7 ( 3 8 ) , 5 1 ( 7 . 1 ) . 

I t s q u a n t i t a t i v e 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 2 , 4 -

d i a r y l f u r a n was p e r f o r m e d b y r e f l u x i n e t h a n o l - H C l d u r i n g 

5 h . The s t r u c t u r e o f 2 , 4 - d i p h e n y l - 3 , 5 - d i p h e n a c y l f u r a n was 

e s t a b l i s h e d b y mp= 1 6 1 - 1 6 3 2 C . IR . . V „ „ ( n u j o l m u l l ) ' 1 6 9 8 , 1 5 9 7 , 

1 5 3 0 , 1 4 9 3 , 1 4 4 9 , 1 3 2 7 , 1 2 1 3 , 1 1 8 1 , 1 0 0 3 , 9 9 5 , 7 7 7 , 7 5 6 , 7 4 8 , 

6 9 3 , 681 c m " . 

H-NMR ( C D C 1 , ; 5 = 4 . 3 ( S , 4 H - C H - ) ; 5 = 7 . 0 - 8 . 0 (m ,2OH a r o m a t i c ) 

M a s s s p e c t r u m m/z 457 (M - +1) ( 3 . 8 ) , 4 5 6 ( M ) ( 1 1 . 5 ) , 3 5 1 ( 7 . 1 ) , 

3 2 3 ( 3 . 0 ! , 1 0 6 ( 7 . 3 ) , 1 0 5 ( 1 0 0 ) , 7 7 ( 4 1 , 6 ) , 5 1 ( 5 . 7 ) . 

See s - h e m e 2 . 

Scheme 2 . 
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We h a v e p r e v i o u s l y r e p o r t e d t h e i n f l u e n c e o f t h e 

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

h a l i d e s ' r . So , t h e c a t h o d i c r e d u c t i o n o f p h e n a c y l b r o m i d e a t 

v e r y l o w c o n c e n t r a t i o n i n DMF g i v e s ( E ) - 4 - b r o m o - l , 3 - d i p h e n y l -

2 , 3 - e p o x y - l - b u t a n o n e (43%) a n d a c e t o p h e n o n e , w i t h no f u r a n s 

b e i n g d e t e c t e d . S e e s c h e m e 3 . 
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Scheme 3 . 
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The l o g i c a l r o u t e p r o p o s e d i s r a t i o n a l i z e d i n s c h e m e 4 . 

Scheme 4 . 
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I n t h e p r e s e n t p a p e r we show t h e c a t h o d i c r e d u c t i o n o f a r o y l 

c h l o r i d e s w i t h e l e c t r o n - w i t h d r a w i n g s u b s t i t u e n s ( t h e n i t r o g r o u p ) 

i n o r t h o - a n d p a r a - p o s i t i o n s . B o t h c o m p o u n d s b e h a v e d i f f e r e n t l y 
M-51 

a s e x p e c t e d b y o t h e r a r o y l c h l o r i d e s a l r e a d y s t u d i e d b y u s . 

C y c l i c v o l t a m m e t r y o f 4 - n i t r o b e n z o y 1 c h l o r i d e s h o w s a s i n g l e 

i r r e v e r s i b l e r e d u c t i o n p e a k a t - 0 . 6 0 V v s S C E a n d f o r t h e 2 -

n i t r o b e n z o y l c h l o r i d e a n i r r e v e r s i b l e p e a k a t - 1 . 2 V v s S C E ( t h e 

d e 1 o c a l i z a t i o n w o u l d be p r e v e n t e d ) . 

P r e p a r a t i v e e l e c t r o l y s i s i n a n a p r o t i c m e d i u m ( d r y a c e t o n e -

L i C l O ^ ) , a t c o n t r o l l e d c a t h o d i c p o t e n t i a l , w e r e c a r r i e d o u t i n 

b o t h c a s e s . 

When t h e r e a c t i o n i s r u n w i t h t h e 4 - n i t r o b e n z o y 1 c h l o r i d e 

i n p r e s e n c e o f o x y g e n , l a r g e a m o u n t o f l i t h i u m 4 - n i t r o b e n z o a t e 

was f o r m e d . 4 - N i t r o b e n z o y 1 p e r o x i d e was d e t e c t e d b y T L C a n d t h e 

e l e c t r i c i t y c o n s u m p t i o n was 2 F mo l : . 
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