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A  NOVEL SYNTHESIS OF BENZO-1,4-DITHIENE 
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Q u i m i c a  O r g i n i c a ,  C i u d a d  U n i v e r s i t a r i a ,  28040  M a d r i d ,  S p a i n  

A b s t r a c t -  A  n o v e l  s y n t h e s i s  o f  b e n z o - 1 . 4 - d i t h i e n e  f r o m  l - o x a n o r -  

b o r n e n - 2 - o n e  i s  d e s c r i b e d .  

1 Benzo-1,4-dithiene d e r i v a t i v e s  d i sp lay  a  promising fungic ide a c t i v i t y  . To our knowledge, t he re  i s  

on l y  one method i n  the  l i t e r a t u r e  f o r  the  prepara t ion  of the  parent compound t h i s  t h ree  s t e p  

rou te  u t i l i z e s  aromat ic precursors and proceeds i n  approximately 60% o v e r a l l  y i e l d .  I n  t h i s  r e p o r t  

3  we descr ibe  an a l t e r n a t i v e  procedure s t a r t i n g  from the read l y  a v a i l a b l e  1-oxanorbornen-2-one by  

r e a c t i o n  w i t h  e t h a n e d i t h i o l  i n  a c e t i c  ac id  i n  the presence o f  BF3.0Et2 (Scheme 1 ) .  
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Scheme 1 

A  t e n t a t i v e  r a t i o n a l i t a t i o n  of t h i s  r e s u l t  i s  shown i n  Scheme 2.  Coordinat ion o f  the br idge oxygen 

w i t h  the  Lewis a c i d  renders t h e  bridgehead carbon p a r t i c u l a r y  suscept ib le  t o  n u c l e o p h i l i c  a t t ack .  

Scheme 2 
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This  p o s i t i o n  i s  a l s o  ac t i va ted  by  the  v i c i n a l  carbonyl  group. Subsequent i n t ramo lecu la r  hemi- 

t h i o k e t a l  fo rmat ion  and ammat i za t i on  a f f o r d  the  observed product.  I t  should be mentioned t h a t  the 

reac t i on  w i t h  ethylene g l y c o l ,  under the  same cond i t i ons ,  does n o t  y i e l d  the  corresponding benzo- 

-1,4-dioxane; instead, the  s t a r t i n g  ketone i s  recovered together  w i t h  1,2-diacethoxyethane. The sco- 

pe of t h i s  method i s  c u r r e n t l y  be ing researched i n  our  l a b o r a t o r i e s .  

EXPERIMENTAL 

3 1-Oxanorbornen-2-one was prepared by a l i t e r a t u r e  procedure . 
1.4denzodi th iene 

To a s o l u t i o n  o f  1.00 g (9.10 m o l )  o f  oxanorbornen-2-one and 5.14 g (54.6 m o l ,  4.28 ml )  o f  ethane- 

d i t h i o l  i n  25 ml o f  a c e t i c  a c i d  was added a c a t a l y t i c  amount o f  BF3.0Et2 and the r e a c t i o n  m ix tu re  

was s t i r r e d  a t  mom temperature overn ight .  The so lvent  was then removed in and the residue 

was taken up i n t o  dichloromethane (3x25 m l ) .  The combinated organ ic  e x t r a c t s  were washed w i t h  10% 

sodium hydroxide s o l u t i o n  (2x25 ml )  and water (2x25 m l )  and then d r i e d  over anhydrous magnesium s u l -  

f a t e .  

Removal o f  t h e  d ry ing  agent and concent ra t ion  in a f fo rded  1.89 g o f  pale ye l l ow  o i l  wich was 

p u r i f i e d  by  c o l m n  chromatography on s i l i c a  ge l  (benzene) t o  g i ve  0.89 g (69% y i e l d )  of pure 1,4- 

benzodi th iene as a co lo r l ess  viscous o i l .  

1 Ir v ern" (KBr) 2920, 1455, 1420, 1290, 1250, 745, 680; H-nmr (80 MHz, COC13) $ ppm 3.17 (s ,  4H; 

- S-(CH2)2-S-); 6.80-7.30 (m, 4H; aromat ic) ;  "c-nmr (80 MHz, CDC13) 6 ppn 28.95 (S-C-C-S ) ;  124.94 

(C1 and C8); 128.57 (C6 and C9); 131.10 (C5 and C10); Mass spectrum, m/e ( r e l a t i v e  i n t e n s i t y ) :  

168(94), 153(100), 140(43), 96(26);  Anal. Calcd f o r  C8H8S2: C.57.14; H.4.76; SJ8.09; Found: C.57.21 

S,38.11. 
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