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ORGANIC P R E P A R A T I O N S  AND PROCEDURES I N T .  2 0 ( 3 ) ,  213-222 ( 1 9 8 8 )  

SYWTHES IS OF ACElUPHTHO~l,2-b]BEWZO[d]THIOPHEME f 

* 
Gandh i  K .  K a r ,  B a s a n t a  G. C h a t t e r j e e  and J a y a n t a  K .  Ray 

D e p a r t m e n t  o f  C h e m i s t r y  
I n d i a n  I n s t i t u t e  o f  T e c h n o l o g y ,  K h a r a g p u r  721  302,  I N D I A  

T h e  w i d e l y  s t u d i e d '  i s o s t e r i c  r e l a t i o n s h i p  b e t w e e n  

benzene  a n d  t h i o p h e n e  h a s  h e l p e d  m e d i c i n a l  c h e m i s t s  t o  d e v i s e  

n e w e r  t h i a d r u g s .  T h e  p r e s e n c e  o f  p o l y c y c l i c  t h i o p h e n e  

d e r i v a t i v e s  i n  p o l y a r o m a t i c  h y d r o c a r b o n s  i n  c o a l - d e r i v e d  

p r o d u c t s  a n d  s h a l e  o i l s 3  h a s  e l i c i t e d  i n t e r e s t  i n  t h i s  t y p e  

o f  h e t e r o c y c l e s .  A 1  t h o u g h  some d a t a  a b o u t  t h e  c a r c i n o g e n i c  

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

d e r i v a t i v e s  i s  a v a i l a b l e 4 ,  v e r y  l i t t l e  i s  k n o w n  a b o u t  t h e  

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

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

c o n d i t i o n .  T h i s  h a s  p r o m p t e d  many c h e m i s t s  t o  u n d e r t a k e  t h e  

s y n t h e s e s  o f  v a r i o u s  p o l y c y c l  i c  t h i o p h e n e  d e r i v a t i v e s 5 .  We 

n o w  d e s c r i b e  a n  i m p r o v e d  s y n t h e s i s  o f  t h e  k n o w n 6  

a c e n a p h t h o [ l , 2 - b ] t h i o p h e n e  ( 5 )  a n d  i t s  c o n v e r s i o n  t o  t h e  

h i t h e r t o  u n k n o w n  a c e n a p h t h o [ 1 , 2 - b ] b e n z o [ d l t h i o p h e n e  ( 1 3 )  - i n  

n i n e  s t e p s .  T h u s  a c e n a p h t h e n o n e  ( 1 )  - was c o n v e r t e d  _- v i a  a 

V i l s m e i r - H a a c k  r e a c t i o n  t o  t h e  c h l o r o  a l d e h y d e '  (2)  and  t h e n  

t o  2 - c a r b o x y  acenaphtho[1,2-blthiophene (Q) b y  t h e  

"1988 by Organic Preparations and Procedures Inc. 
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KAK,  CHATTERJEE AND KAY 

3 - 2 - 1 - 

H +  - 

c o n d e n s a t i o n *  o f  t h e  c h l o r o  a l d e h y d e  w i t h  m e t h y l  

t h i o g l y c o l  l a t e  i n  p r e s e n c e  o f  E t 3 N  f o l l o w e d  b y  s a p o n i f i c a t i o n  

i n  90% o v e r a l  1 y i e l d ;  t h i s  t w o - s t e p  r e a c t i o n  was p r e f e r a b l e  

t o  t h e  d i r e c t  c o n d e n s a t i o n  o f  t h i o g l y c o l l i c  a c i d  w i t h  c h l o r o  

a l d e h y d e  (2). - D e c a r b o x y l a t i o n  o f  - 4 i n  b o i l i n g  q u i n o l i n e  w i t h  

c o p p e r - c h r o m i  t e ,  a f f o r d e d  t h e  a c e n a p h t h o [ 1 , 2 - b l t h i o p h e n e  ( 5 )  
i n  e x c e l  l e n t  F r i e d e l - C r a f t s  a c y l a t i o n  o f  5 w i t h  

s u c c i n l c  a n h y d r i d e  f n  n i t r o b e n z e n e  a t  0 - 5 O  a f f o r d e d  t h e  
9 k e t o c a r b o x y l  i c  a c i d  - 6 f n  70% y i e l d .  Wol f f - K i s h n e r  r e d u c t i o n  
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SYNTHESIS OF ACENAPHTHO[l,2-b]BENZO[d]THIOPHENE 

o f  - 6 f o l l o w e d  b y  F r i e d e l - C r a f t s  c y c l i s a t i o n  -- v i a  t h e  a c i d  

c h l o r i d e  g a v e  - 9. A c e n a p h t h o [ 1 , 2 - b l b e n z o [ d ~ t h i o p h e n e  (13) was 

t h e n  o b t a i n e d  f r o m  k e t o n e  9 b y  r e d u c t i o n  t o  a l c o h o l  1 0  

f o l  l o w e d  b y  d e h y d r a t i o n  a n d  f i n a l  l y  a r o m a t i t a t i o n  t o  1 3  i n  

p r e s e n c e  o f  DDQ i n  90% y i e l d .  A l t e r n a t i v e l y ,  r e d u c t i o n  o f  9 

t o  t h e  t e t r a h y d r o  d e r i v a t i v e  - 1 2  w i t h  t r i e t h y l  s i  1 a n e  a n d  

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

d i c h l o r o d i c y a n o q u i n o n e ( D D Q )  g a v e  t h e  t i t l e  compound  i n  n e a r l y  

q u a n t i t a t i v e  y i e l d .  

- - 

- 
- 

E XPE R I  ME N T A  L S E  CT I ON 

I R  s p e c t r a  w e r e  r e c o r d e d  o n  a P e r k i n - E l m e r  m o d e l  2 3 7 8  
s p e c t r o m e t e r .  N M R  s p e c t r a  w e r e  r e c o r d e d  a t  90 MHz on  V a r i a n  
E M  3 9 0  s p e c t r o m e t e r  u s i n g  TMS a s  a n  i n t e r n a l  s t a n d a r d .  

2 - C a r b o m e t h o x y  A c e n a p h t h o [ 1 , 2 - b l t h i o p h e n e  - (31.- T o  a s t i r r e d  

s o l u t i o n  o f  t h e  c h l o r o  a l d e h y d e 7  - 2 (1 .1  g, 4.1 m m o l )  a n d  

m e t h y l  t h i o g l y c o l l a t e  (0.7 g, 6.6 m m o l )  i n  20 m l  p y r i d i n e  a t  

O o ,  w a s  a d d e d  d r o p w i s e  t r i e t h y l a m i n e  (0.8 g, 7.9 m m o l ) .  T h e  

r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  4 5  min.  a t  50-60' a n d  f o r  3 0  

m i n .  a t  r o o m  t e m p e r a u r e .  A n  a q u e o u s  s o l u t i o n  o f  K O H  (2 m l ,  

4 8 % )  w a s  a d d e d  t o  t h e  m i x t u r e  a n d  w a s  s t i r r e d  f o r  1 0  

a d d i t i o n a l  m i n u t e s .  T h e  r e a c t i o n  m i x t u r e  was p o u r e d  i n t o  i c e  

w a t e r  a n d  e x t r a c t e d  w i t h  c h l o r o f o r m .  T h e  o r g a n i c  l a y e r  w a s  

w a s h e d  s u c c e s s i v e l y  w i t h  d i l .  HC1 a n d  w a t e r ,  d r i e d  (NazSO4) 

a n d  t h e  s o l v e n t  w a s  r e m o v e d  t o  y i e l d  1 . 2 9  ( 9 1 % )  o f  2 a s  

y e l l o w  s o l i d ,  mp. 1 4 1 '  ( E t O H ) .  I R  ( C H C 1 3 )  : 1 7 0 0  cm" 
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KAI?, CHAT'I ' I~RJEE AND KAY 

( - C O z C H 3 ) ;  n m r  ( C D C l 3 )  : 6 4.0 ( 5 ,  3H, C 0 2 C H 3 ) ,  7 .6 -8 .0  ( m ,  6H,  

H 4 - 9 1 ,  8 .1  ( s ,  l H ,  H 3 ) ;  MS ( m / e )  : 2 6 6  (M'),  2 3 5  ( M - 3 1 ,  

OCH?), 2 0 7  ( M - 5 9 ,  C02CH3) ,  1 6 3  ( M - 1 0 3 ,  C02CH3,  C S ) .  

A n a l .  C a l c d  f o r  C16HlOO2S : C, 72.18; H, 3.76 

F o u n d  : C ,  72 .00 ;  H ,  3 .65  

2-Carboxyacenaphtho[1,2-b]thiophene  - (41.- T o  a s o l u t i o n  o f  - 3 

(0.9 g, 3.6 mmol 1 i n  5 0  m l  o f  e t h a n o l  was a d d e d  a s o l u t i o n  o f  

0.7 g ( 1 2 . 5  m m o l )  o f  K O H  i n  2 5  m l  o f  w a t e r .  T h e  m i x t u r e  w a s  

r e f l u x e d  f o r  5 h r s .  A f t e r  t h e  r e m o v a l  o f  a l c o h o l ,  t h e  r e s i d u e  

w a s  d i l u t e d  w i t h  w a t e r  ( 1 0 0  m l ) ,  a c i d i f i e d  ( 6 N  H C 1 ) .  T h e  

p r e c i p i t a t e d  a c i d  was c o l  1 e c t e d ,  w a s h e d  ( w a t e r )  a n d  d r i e d  t o  

y i e l d  0.9 g ( 1 0 0 % )  o f  - 4, mp. 2 8 2 '  ( b e n z e n e - m e t h a n o l ) .  I R  

( n u j o l )  : 1 6 7 5  c m - I  ( - C 0 2 H ) ;  n m r  ( D M s 0 - d ~ )  : 6 7 .6-8 .0  (m,  

6H, H 4 - 9 ) ,  8.1 ( s ,  l H ,  H 3 ) ;  M S  ( m / e )  : 2 5 2  (M'), 2 3 5  ( M - 1 7 ,  

OH),  2 0 7  ( M - 4 5 ,  C O z H ) ,  1 6 3  (M-89, C O z H ,  C S ) .  

A l t e r n a t e  -_ ___ -  R o u t e  t o  5.- A m i x t u r e  o f  - 2 (0 .6  g, 2.9 mmo l  1, 

m e r c a p t o a c e t i c  a c i d  (0.4 g, 4.5 m m o l )  a n d  s o d i u m  b i c a r b o n a t e  

(0 .7  g, 9 m m o l )  i n  e t h a n o l  ( 2 0  m l )  w a s  h e a t e d  u n d e r  r e f l u x  

f o r  1 4  h r s .  A f t e r  r e m o v a l  o f  t h e  s o l v e n t ,  t h e  r e s i d u e  w a s  

d i s s o l v e d  i n  c o l d  w a t e r  a n d  t h e  n e u t r a l  p o r t i o n  was s e p a r a t e d  

o u t  b y  e x t r a c t i o n  w i t h  e t h e r .  T h e  o r g a n i c  l a y e r  w a s  w a s h e d  

t h r e e  t i m e s  w i t h  w a t e r .  T h e  a q u e o u s  l a y e r  a n d  w a s h i n g s  o f  t h e  

o r g a n i c  l a y e r  w e r e  c o m b i n e d  a n d  a c i d i f i e d  w i t h  conc .  HC1. T h e  

s o l i d  w a s  d i s s o l v e d  i n  e t h e r ,  a n d  t h e  s o l u t i o n  w a s  w a s h e d  

w i t h  w a t e r ,  d r i e d  ( N a 2 S 0 4 )  a n d  e v a p o r a t e d .  T h e  r e s i d u e  w a s  

h e a t e d  w i t h  a q u e o u s  s o l u t i o n  o f  K O H  ( 3 0 % ,  5 r n l )  o n  a w a t e r  

b a t h  f o r  3 0  m i n  a n d  t h e  m i x t u r e  w a s  d i l u t e d  b y  1 5 - 2 0  m l  O f  
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SYNTHESIS OF ACENAPHTHO[l,2-b]BENZO[d~THIOPHENE 

w a t e r  a n d  a c i d i f i e d  ( c o n c .  H C l I .  T h e  p r e c i p i t a t e d  s o l i d  w a s  

c o l  l e c t e d  a n d  d r i e d  i n  a i r .  S e v e r a l  c r y s t a l  1 i z a t i o n s  f r o m  

b e n z e n e - m e t h a n o l  g a v e  - 4 a s  a y e l l o w  s o l i d  (0 .4  g, 5 3 % ) ,  mp. 

a n d  m i x e d  w i t h  p r e v i o u s  s a m p l e  mp. 281-282'. 

A c e n a p h t h o [ l , 2 - b l t h i o p h e n e  - (51.-  A 0.2 g ( 0 . 7 9  mmol  s a m p l e  

o f  - 4 w a s  h e a t e d  a t  r e f l u x  f o r  8 h r s .  w i t h  f r e s h l y  d i s t i l l e d  

q u i n o l i n e  ( 5  m l ) ,  a n d  c o p p e r  c h r o m i t e  ( 1 0 - 1 5  mgl .  A f t e r  

c o o l i n g ,  t h e  c a t a l y s t  w a s  r e m o v e d  b y  f i l t r a t i o n  a n d  t h e  

f i l t r a t e  w a s  p o u r e d  o n  i c e - c o l d  c o n c .  HC1 a n d  w a s  e x t r a c t e d  

w i t h  e t h e r .  R e m o v a l  o f  s o l v e n t  a f t e r  w a s h i n g  ( H 2 0 )  a n d  d r y i n g  

( N a 2 S 0 4 )  f u r n i s h e d  b r o w n i s h  y e 1  l o w  o i l ,  w h i c h  w a s  p a s s e d  

t h r o u g h  a s h o r t  c o l u m n  o f  s i l i c a  g e l ;  e l u t i o n  w i t h  p e t - e t h e r  

( 6 O o - 8 O 0 )  a f f o r d e d  0 .16  g ( 9 9 % )  o f  t h e  t i t l e  c o m p o u n d .  mp. 

7 3 - 7 4 '  ( p e t - e t h e r  6 O o - 8 O 0 ) ,  l i t . 6  mp. 67'. I R  ( C H C 1 3 )  : 1 6 0 8  

c m - l ;  n m r  ( C D C l 3 )  : 6 7.3-7.9 (m, 8H a r o m a t i c ) .  

A n a l .  - C a l c d .  f o r  C14HgS : C ,  8 0 . 7 7 ;  H, 3.85 

F o u n d  : C ,  8 0 . 6 2 ;  H, 3.69 

@ - ( 2 - A c e n a p h t h o [ l , 2 - b l t h e o n y l  ) p r o p i o n i c  a c i d  ( 6 1 . -  T o  a 

s t i r r e d  m i x t u r e  o f  a c e n a p h t h o [ 1 , 2 - b l t h i o p h e n e  - 5, (1.1 g, 5.3 

m m o l )  s u c c i n i c  a n h y d r i d e  (0.5 g, 5 mmo l ) ,  i n  d r y  n i t r o b e n z e n e  

( 1 5  m l )  a t  O o ,  w a s  a d d e d  a n h y d r o u s  A l C 1 3  (1 .6  g, 1 2  mmol  1 i n  

t h r e e  b a t c h e s .  S t i r r i n g  was c o n t i n u e d  a t  0-5'  f o r  1.5 h r .  a n d  

t h e n  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t .  T h e  m i x t u r e  was  t h e n  

d e c o m p o s e d  b y  a d d i t i o n  t o  i c e - w a t e r  a n d  n i  t r o b e n z e n e  was  

r e m o v e d  b y  s t e a m  d i s t i l l a t i o n .  T h e  y e l l o w  s o l i d  o b t a i n e d  was 

d i s s o l v e d  i n  h o t  c o n c .  K 2 C 0 3  a q u e o u s  a n d  w a s  d e c o l o r i z e d  b y  

2 1 7  
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K A K ,  C H A T T E R J E E  AND KAY 

a c t i v a t e d  c h a r c o a l .  F j l t r a t i o n  o f  t h e  m i x t u r e  f o l l o w e d  b y  

a c i d i f i c a t i o n  (6N H C 1 )  a f f o r d e d  - 6 a s  a y e l l o w  s o l i d  (1.1 g, 

7 1 % ) ,  mp. 2 2 2 - 2 2 3 ' .  I R  ( N u j o l ) : 1 6 5 8  ( C = O ) ,  1 7 0 0  ( C 0 2 H )  c m - l ;  

nmr  (DMSO-dg)  : 6 2 .85  ( t ,  2H, C&C02H), 3 . 4 5  ( t ,  2H, C H 2 C O ) ,  

7 . 7 0 - 8 . 1 5  (m,  6H, H 4 - 9 ) ,  8 . 3 0  (s, l H ,  H 3 ) .  

A n a l .  -- C a l c d .  f o r  C18H1203S : C ,  7 0 . 1 8 ;  H ,  3 . 9 0  

Found  : C ,  6 9 . 9 5 ;  H ,  3 . 8 2  

T h e  nmr  s p e c t r u m  o f  t h e  c o r r e s p o n d i n g  m e t h y l  e s t e r  o f  - 6 w a s  

a s  f o l  l o w s :  ( C D C l 3 )  : 6 3 . 0 5  ( t ,  2H, C H ~ C O Z C H ~ ) ,  3 . 5 5  ( t ,  2H, 

- C H 2 C O ) ,  4 . 0  ( s ,  3H, C 0 2 C H 3 ) ,  - 7 .8 -8 .2  (m ,  6H, H 4 - 9 1 ,  8 . 3  ( s ,  

l H ,  H3) ;  MS ( m / e )  : 3 0 8  (M'), 2 6 3  ( M - 4 5 ,  C O z H ) ,  2 3 5  ( M - 7 3 ,  

C H ~ C H Z C O ~ H ) ,  2 2 1 ,  2 0 7  (235-C0 ,  1 6 3  ( 2 0 7 4 s  ). 

\ f - ( 2 - A c e n a p h t h o [ l , 2 - b l t h i e n y l  I b u t y r i c  -- a c i d  (71.- A m i x t u r e  

o f  t h e  k e t o a c i d  - 6 (0.5 g, 1 . 6  m m o l  ) ,  h y d r a t i n e  h y d r a t e  9 0 %  ( 1  

m l  1, K O H  (0 .5  g, 8 . 9  m m o l  1 a n d  d i e t h y l e n e g l y c o l  ( 6 - 8  m l  1 was 

r e f l u x e d  f o r  4 h r s .  T h e n  p a r t  o f  h y d r a t i n e  h y d r a t e d  was 

r e m o v e d  by d i s t i  1 1  a t i o n  t i 1  1 t h e  t e m p e r a t u r e  r e a c h e d  180'- 

190'. T h e  r e s i d u e  was t h e n  r e f l u x e d  f o r  3 h r s ,  c o o l e d ,  

d i l u t e d  w i t h  w a t e r  ( 5 0 - 6 0  m l )  a n d  a c i d i f i e d  w i t h  c o n c .  H C 1 .  

T h e  s o l  i d  w h i c h  s e p a r a t e d  was c o l  1 e c t e d ,  w a s h e d  w e 1  1 w i t h  

w a t e r  and d r i e d ,  r e c r y s t a l  1 i z a t i o n  f r o m  c a r b o n  t e t r c h l o r i d e  

a f f o r d e d  - 7 a s  a y e l l o w i s h  b r o w n  s o l i d  (0 .43  g, 9 0 % ) .  mp. 1 3 5 -  

136O.  I R  ( N u j o l )  : 1 6 7 5  ( C 0 2 H ) ,  3 1 8 0  ( O H )  cm"; n m r  ( C D C l , )  

: 6 1 . 9 0 - 2 . 2 5  ( m ,  2H, K 2 C H 2 C 0 2 H ) ,  2 .47 ( t ,  2H, C H 2 A r - 1 ,  3 . 0 2  

( t ,  Z H ,  CH2CH2C02H) ,  7 . 2 - 7 . 9  ( m  7H, a r o m a t i c ) .  

A n a l .  -- C a l c d .  f o r  C18H1402S : C ,  7 3 . 4 7 ;  H ,  4 .76  

F o u n d  : C , 7 3 . 2 2 ;  H ,  4 . 5 2  
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T h e  nmr  s p e c t r u m  o f  t h e  c o r r e s p o n d i n g  m e t h y l  e s t e r  o f  7 

( C D C 1 3 )  : 6 1 .82  (m,  2H,CH2CH2C02CH3) ,  2.20 ( t ,  2H, C H z A r ) ,  

2.8 ( t , 2 H , E 2 C 0 2 C H 3 ) ,  3.5 (s, 3H, C O 2 E 3 ) .  7 .0 -7 .7  (m,  7H, 

a r o m a t i c ) ;  MS (m/e )  : 2 9 4  (M'), 2 2 1  (M-73, CH2CH2C02H). 

- 

A c e n a p h t h o C 1 , 2 - b l - l l - o x o - 8 , 9 , l O , l l - t e t r a h y d r o b e n z o ~ d l t h i o -  

p h e n e  (91.- A 0.3 g ( 1  m m o l )  s a m p l e  o f  t h e  a c i d  7 w a s  

r e f l u x e d  w i t h  P C l 5  (0.2 g, 1 m m o l )  i n  20  m l  o f  d r y  CC14 f o r  3 

h r s .  R e m o v a l  o f  s o l v e n t  i n  v a c u o  a f f o r d e d  t h e  a c i d  c h l o r i d e  8 

a s  a y e l l o w i s h  b r o w n  v i s c o u s  o i l .  T h e  c r u d e  a c i d  c h l o r i d e  was 

i m m e d i a t e l y  d i s s o l v e d  i n  2 4 - 3 0  m l  o f  d r y  C S 2  a n d  0.5 m l  o f  

a n h y d r o u s  S n C 1 4  w a s  a d d e d .  T h e  m i x t u r e  w a s  s t i r r e d  a t  r o o m  

t e m p e r a t u r e  f o r  30 min. f o l l o w e d  b y  r e f l u x  f o r  2.5 h r s .  A f t e r  

d e c o m p o s i n g  t h e  c o m p l e x  b y  i c e - w a t e r ,  t h e  o r g a n i c  m a t e r i a l  

w a s  e x t r c t e d  i n t o  50 m l  C H 2 C 1 2 ,  w a s h e d  w i t h  w a t e r ,  d r i e d  

( N a 2 S 0 4 ) .  R e m o v a l  o f  s o l  v e n t  g a v e  a b r o w n i s h  y e 1  l o w  s o l i d  

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

a n d  e l u t e d  w i t h  benzene .  R e m o v a l  o f  s o l v e n t  f u r n i s h e d  2 2 5  mg 

( 8 0 % )  o f  9 a s  y e l l o w  s o l i d ,  mp. 1 5 3 - 1 5 4 '  ( e t h e r ) .  I R  (CHC13)  

: 1 6 7 0  ( C = O )  c m - ' ;  n m r  ( C D C 1 3 )  : 6 2 . 0 5 - 2 . 3 0  (m,  2H, E 2 ) ,  

2 .60  ( t ,  2H, C O U 2 1 ,  3.05 ( t ,  2H, C H e A r ) ,  7 .45 -7 .90  (m,  5H, 

- 

-~ - 

H 2 - 6 1 ,  8 .67  ( d ,  1 H ,  H i ) ;  MS ( m / e )  : 2 7 6  ( M ' ) ,  2 2 0  ( M - 5 6 ,  

CH2CH2CO), 176. 

A n a l .  C a l c d .  f o r  C18H120S : C,78.26 ;H,  4 .35  

F o u n d  : C ,  78.12; H ,  4 .26  

A c e n a  p h t h o  1 ,2 - b 3-1 1 - hy d r o x y  -8 ,9 ,10 ,11  - t e t r a  hy d r o  b e n z o  d 1 t h  i - 
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o p h e n e  ( 1 0 1 . -  T o  a s o l u t i o n  o f  k e t o n e  9 ( 1 0 0  mg, 0 .36  m m o l )  

i n  5 m l  THF a n d  2 m l  m e t h a n o l ,  w a s  a d d e d  NaBH4 ( 1 2 0  m g )  

p o r t i o n - w i s e ,  a n d  t h e  m i x t u r e  w a s  s t i r r e d  a t  r t  f o r  1 2  h r s .  

T h e  s o l v e n t  was r e m o v e d  i n  v a c u o ,  a n d  t h e  r e s i d u e  was d i l u t e d  

w i t h  w a t e r  a n d  e x t r a c t e d  w i t h  d i c h l o r o m e t h a n e .  A f t e r  t h e  

u s u a l  w o r k - u p ,  1 0 0  m g  ( 9 9 % )  o f  t h e  a l c o h o l  1 0  was o b t a i n e d  a s  

y e 1  l o w  s o l  i d ,  mp. 1 4 1 '  ( e t h e r - p e t  e t h e r ) .  I R  ( C H C 1 3 )  : 3 5 7 0  

( - O H )  c m - ' ;  n m r  ( C D C 1 3 )  : 6 1 . 7 - 2 . 0  (m, 5H, s2 a n d  C H I ,  2 . 7 -  

2 . 9  (m, 2H, C H 2 A r ) ,  4 .9 -5 .2  ( b r ,  s ,  l H ,  OH),  7 . 4 - 8 . 0  (m,  6H, 

a r o m a t i c ) .  

A n a l .  C a l c d .  f o r  C18H140S : C ,  77 .70 ;  H ,  5.04 

F o u n d  : C ,  77 .62 ;  H ,  5 . 0 1  

- -- 

-~ 

- 

- - 

A c e n a p h t h o [ l p 2 - b 1 - 8 , 9 - d i  -~ h y d r o b e n z o [ d ] t h i o p h e n e  ( 1 1  1.- T h e  

a l c o h o l  - 1 0  ( 2 3 0  mg,  0 .83  m m o l )  i n  1 0 0  m l  d r y  b e n z e n e  w a s  

r e f l u x e d  w i t h  p - t o l u e n e s u l f o n i c  a c i d  ( 1 0  mg)  f o r  1 h r . ,  

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

( N a 2 S 0 4 )  a n d  s o l  v e n t  w a s  r e m o v e d  a t  r e d u c e d  p r e s s u r e . T h e  

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

h e x a n e )  a n d  y i e l d e d  1 7 5  mg ( 8 1 % )  o f  11, mp. 1 0 2 - 1 0 3 ° .  I R  

( C H C 1 3 )  : 6 1 . 2 - 3 . 0  ( b r ,  m, 

4H, 2 C H 2 ) ,  5 . 6 - 6 . 0  (m, l H ,  v i n y l i c  H l o ) ,  6 . 5 - 6 . 8  (m, l H ,  

v i n y l i c  Hll), 7 . 0 - 8 . 2  (m, 6H, a r o m a t i c ) .  

A n a l .  ___-  C a l c d .  f o r  C 1 8 H 1 2 S  : C P 8 3 . 0 8 ; H ,  4 . 6 2  

F o u n d  : C ,  8 2 . 9 5 ;  H ,  4 . 5 0  

- 
1 6 0 0  ( C = C )  cm- ' ;  n m r  (CDCl,)  : 

A - c e n a p h t h o [ 1 , 2 - b I -8 ,9 ,10 ,11  - t e t r a  h y  d r o b e n z o  [ d I t h i o p h e n e  (12). - 

A m i x t u r e  o f  100 mg (0.36 m m o l )  o f  k e t o n e  - 9, t r i f l u o r o a c e t i c  

a c i d  (5 m l ) ,  t r i e t h y l s i l a n e  ( 4  m l )  w a s  s t i r r e d  a t  r o o m  
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SYNTHESIS OF ACENAPHTHO[ 1,Z-b ]BENZO[dlTHIOPHENE 

t e m p e r a t u r e  f o r  3 h r s .  I t  w a s  t h e n  p o u r e d  i n  w a t e r  a n d  

e x t r a c t e d  w i t h  e t h e r ;  t h e  e t h e r e a l  l a y e r  w a s  w a s h e d  w i t h  

w a t e r ,  d r i e d  ( N a 2 S 0 4 )  a n d  t h e  s o l  v e n t  w a s  r e m o v e d . T h e  c r u d e  

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

u s i n g  h e x a n e  a s  e l u e n t  a f f o r d e d  8 0  mg ( 8 4 % )  o f  1 2  a s  a n  o f f -  

w h i t e  s o l i d ,  mp. 96-97O. 

A n a l .  -- C a l c d .  f o r  C18H14S : C ,  8 2 . 4 4 ;  H ,  5 .34  

F o u n d  : C ,  8 2 . 1 9 ;  H, 5 . 2 8  

- 

A c e n a p h t h o [ l , 2 - b ~ b e n t o [ d ~ t h i o p h e n e  (131.- A 50 mg (0.19 mmol ) 

s a m p l e  o f  11 was r e f 1  u x e d  u n d e r  N 2  w i t h  1 0 0  mg (0.44 mmol o f  

D D Q  i n  2 0  rnl d r y  b e n z e n e  o v e r n f g h t .  T h e  m i x t u r e  w a s  t h e n  

f i l t e r e d  t h r o u g h  a c o l u m n  o f  f l o r i s i l .  R e m o v a l  o f  s o l  v e n t  

a f f o r d e d  - 1 3  a s  a y e l l o w  s o l i d  was f u r t h e r  p u r i f i e d  by  c o l u m n  

c h r o m a t o g r a p h y  ( n e u t r a l  a l u m i n a ,  4 : l  p e t .  e t h e r - b e n z e n e )  t o  

y i e l d  4 5  mg ( 9 0 % )  o f  1 3  a s  a c o l o r l e s s  s o l i d ,  mp. 1 2 4 - 1 2 5 ' .  

n m r  ( C D C 1 3 )  : 6 7.1-8.0 (m, 1 0 H ,  a r o m a t i c ) ;  M S  ( m / e )  : 2 6 0  

( M + 2 ) ) ,  2 5 9  ( M t l ) ,  2 5 8  1 M + ) ,  129. 

A n a l .  -___ C a l c d .  f o r  CI8HlOS : C , 8 3 . 7 2 ; H , 3 . 8 8  

F o u n d  : C ,  8 3 . 4 9 ;  H, 3 . 6 9  

- 

- 

A c e n a p h t h o [ 1 , 2 - b ] b e n z o [ d ] t h i o p h e n e  m.- A 40 mg (0.15 mmol 

s a m p l e  o f  1 2  w a s  a r o m a t i z e d  w i t h  2 0 0  mg o f  D D Q  i n  2 5  m l  

b e n z e n e  a s  d e s c r i b e d  a b o v e  a n d  g a v e  t h e  d e s i r e d  p r o d u c t  1 3  

i n  q u a n t i t a t i v e  y l e l d ,  mp. a n d  m i x e d  mp. 125'. 

A c k n o w l e d g e m e n t . -  We t h a n k  D r .  J.R. G r e t e s ,  F r e i  b u r g ,  W e s t  

G e r m a n y  a n d  D r .  P. N. M o z a ,  F r e i s i n g ,  W e s t  G e r m a n y ,  f o r  some 

M S  a n d  N M R  s p e c t r a .  We a r e  t h a n k f u l  t o  C.S.I.R., New D e l h i ,  

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

- 

- 
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