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ORGANIC PREPARATIONS AND PROCEDURES I N T .  15(4), 261-295 (1983) 

OPPI BRIEFS 

THE SYNTHESIS OF SOME BENZO [bITHIOPHENE SUBSTITUTED ARYLACETIC A C I D  ESTERS 

S u b m i t t e d  by D .  W. H. MacDowell* and D. M. Ondeyka 
( 2 / 2 2 / 8 3 )  

Department  of Chemis t ry  
West V i r g i n i a  U n i v e r s i t y  
Morgantown, West V i r g i n i a  26506 

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

acid '  some d i s u b s t i t u t e d  a c e t i c  a c i d  e s t e r s  were s y n t h e s i z e d  i n  o r d e r  t o  

measure t h e  c h e m i c a l  s h i f t  v a l u e s  of t h e  meth ine  hydrogen a toms.  The 

s y n t h e s i s  o f  compounds 1-111 needed f o r  a n o t h e r  s t u d y ,  is d e s c r i b e d  h e r e .  

3 2-Benzo[b]thienyllithium2 w a s  r e a c t e d  w i t h  e t h y l  p h e n y l g l y o x y l a t e  

and e t h y l  4 - b i p h e n y l y l g l y o ~ y l a t e ~  r e s p e c t i v e l y  t o  a f f o r d  t h e  c o r r e s p o n d i n g  

h y d r o x y e s t e r s  I V  and  V,  a small  amount o f  l - ,2-benzo [b 1 t h i e n y 1 ) - 2  phenyl-  

e t h a n e d i o n e  w a s  a l s o  o b t a i n e d  a l o n g  w i t h  I V .  Reduct ion  o f  t h e  hydroxy- 

esters w i t h  SnC12-HC1 a f f o r d e d  t h e  compounds I and  I1 i n  t h e  y i e l d s  

r e p o r t e d .  

t o  p r e p a r e  111. 

5 

I n  a s i m i l a r  manner, 3-phenylbenzo[b]thionyllithium6 w a s  u s e d  

EXPERIMENTAL 

M e l t i n g  p o i n t s  are n o t  c o r r e c t e d .  Elementa l  a n a l y s e s  were per formed by 
G a l b r a i t h  L a b o r a t o r i e s ,  I n c . ,  K n o x v i l l e ,  Tennessee .  

'1983 by Organic Preparations and Procedures Inc. 
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E t h y l  2-Benzo [ b l t h i e n y l m a n d e l a t e  ( IV) .- A c o o l e d  (-40") e t h e r  s o l u t i o n  

L o f  2-benzo [b ] t h i e n y l l i t h i u m  

(-40") s o l u t i o n  o f  e t h y l  p h e n y l g l y ~ x y l a t e ~  (13.35 g, 0 .075  mol) i n  100 mL 

o f  e t h e r  and t h e  r e s u l t i n g  g r e e n  s o l u t i o n  w a s  a l l o w e d  t o  w a r m  t o  16" o v e r  

a p e r i o d  o f  2 h r s .  H y d r o l y s i s  ( s a t u r a t e d  NHhCl), f o l l o w e d  by e x t r a c t i o n  

w i t h  e t h e r  gave an o r a n g e  o i l  t h a t  p a r t i a l l y  s o l i d i f i e d  when c o o l e d  under  

hexane .  Washing t h e  s o l i d  w i t h  c o l d  hexane  y i e l d e d  9 .57  g. o f  a 

p a l e  y e l l o w  s o l i d ,  mp. 75-83". The s o l i d ,  i n  benzene ,  w a s  chromatographed 

o v e r  s i l i c a  g e l  and w a s  e l u t e d  w i t h  1:l benzene-hexane c o n t a i n i n g  1 .5% [v)  

g l a c i a l  a ce t i c  a c i d .  The y e l l o w  i m p u r i t y  w a s  e l u t e d  f i r s t  and  w a s  found 

t o  b e  1-(2-benzo[b]thienyl)-2-phenylethanedione ( 0 . 4 5  g ,  3.4% y i e l d ,  mp. 

140-142"). R e c r y s t a l l i z a t  i o n  from hexane  y i e l d e d  an  a n a l y t i c a l l y  p u r e  

sample as p a l e  y e l l o w  p l a t e l e t s ,  mp. 141-142'. 

Anal. f o r  C16H1002S: Calcd:  C ,  72.16; H ,  3.78; S,  12 .04 .  

Found: C, 72.18; H ,  3.65; S ,  11 .89 .  

(0 .05 mol) was added dropwise  t o  a c o o l e d  

I R  (KBr): 3080 (w),  1680 ( s ) ,  1660 cm-' (s) .  

NMR (CDC13): 6 7.4-8.2 (m). 

The hydroxy es ter  p r o d u c t  w a s  e l u t e d  from t h e  c o l u m  immedia te ly  

f o l l o w i n g  t h e  d i k e t o n e  as a w h i t e  c r y s t a l l i n e  s o l i d  (8.12 g ,  57%, mp. 

84-86'). R e c r y s t a l l i z a t i o n  from h e x a n e  a f f o r d e d  an a n a l y t i c a l l y  p u r e  

sample o f  e t h y l  2-benzo[b]thienylmandelate, mp. 85-86'. 

Anal. f o r  CleH1603S: Calcd:  C, 69.20;  H,  5 .16 ;  S ,  10.27 .  

Found: * C ,  69.40;  H ,  5 .33;  S ,  10.06.  

I R  (KBr): 3480 (OH), 1730 cm-l (C=O). 

NMR (CDC1,): 6 7.2-7.8 ( m ,  10 H), 4 .67  (s, 1 H ,  OH), 4.32 (4, 2 H ,  CH2), 

1 . 2 3  (t, 3 H, C H 3 ) .  
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E t h y l  2-Benzo[b]thienylphenylacetate ( I )  .- A s o l u t i o n  o f  hydroxy e s t e r  I V  

(0 .05  g ,  1 . 6  mmol) i n  30 mL of g l a c i a l  a c e t i c  a c i d , . 0 . 5  mL o f  water and 

0.9 g of  s t a n n o u s  c h l o r i d e  d i h y d r a t e  ( 4 . 0  mmol) was cooled  t o  10" and a 

stream o f  H C 1  gas  w a s  bubbled  i n t o  t h e  r e a c t i o n  f o r  30 min w h i l e  main- 

t a i n i n g  t h e  t e m p e r a t u r e  between 10-15". The r e a c t i o n  mixture  t u r n e d  

cloudy w h i t e  when poured o n t o  i c e .  E x t r a c t i o n  w i t h  e t h e r  y i e l d e d  0 . 5 1  fi  

of ye l low o i l  which s o l i d i f i e d  t o  a w h i t e  s o l i d  ( 0 . 4 7  g ,  mp. 60-65") when 

cooled.  R e c r y s t a l l i z a t i o n  from hexane a f f o r d e d  w h i t e  c r y s t a l l i n e  e t h y l  

2-benzo[b]thienylphenylacetate ( I )  (0 .32  g, 68%, mp. 65-67") .  

Anal. f o r  ClsHI6O2S: Calcd:  C, 72.95; 

Found: C ,  72.78; 

__ 

I R  (KBr): 1732 (C=O), 697 ,  744 cm-'. 

NMR (CDC13): 6 7.73-7.13 (m, 10 H ) ,  5 .  

2 H ,  CHZ), 1 . 2 3  ( t ,  3 H ,  '33). 

H ,  5 . 4 4 ;  S ,  10.80. 

H ,  5 . 5 8 ;  S,  10.69.  

9 ( s ,  1 H ,  m e t h i n e ) ,  4.20 ( q ,  

E t h y l  4-Biphenylyl(2-benzo[b]thienyl)acetate (IL)-.- A s o l u t i o n  o f  

L 2-benzo [ b ] - t h i e n y l l i t h i u m  

o f  e t h y l  4 - b i p h e n y l y l g l y ~ x y l a t e ~  (4 .83  g ,  0 .019 mol) i n  50 mL of  

anhydrous e t h e r  a t  a t e m p e r a t u r e  of -5" .  

A f t e r  1 h o u r  o f  s t i r r i n g  at  9 "  t h e  s o l u t i o n  w a s  h y d r o l y z e d  (NH,Cl) 

(0 .02 mol) w a s  added dropwise t o  a s o l u t i o n  

and  e x t r a c t e d  w i t h  e t h e r  t o  y i e l d  upon workup, 6 . 8 6  g o f  o r a n g e  o i l  

shown by I R  t o  b e  c rude  hydroxy ester V. The o i l  w a s  n o t  p u r i f i e d  b u t  

w a s  reduced  t o  t h e  c o r r e s p o n d i n g  es ter  TI as I V  above.  From 2.84 g of  

u n p u r i f i e d  hydroxy ester V t h e r e  w a s  o b t a i n e d  a t a n  o i l y  s o l i d  (1.88 g ,  

mp. 90-93") which w a s  p u r i f i e d  by chromatography o v e r  s i l i c a  g e l .  The 

r e s u l t i n g  pure  ester ( 1 . 3  g, 55%, mp. 114-115") w a s  r e c r y s t a l l i z e d  from 

cyclohexane t o  a f f o r d  w h i t e  f l u f f y  a n a l y t i c a l l y  p u r e  sample of  e t h y l  

(4-biphenylyl)-2-benzo [ b l t h i e n y l a c e t a t e  (11) , mp. 117-118". 
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- Anal. f o r  CZ4Hz0O2S: Calcd :  C ,  77.39;  H ,  5 . 4 1 ;  S ,  8.61. 

Found: C, 77.59; H,  5 .57 ;  S ,  8.45. 

I R  (KBr): 1737,  758, 750, 695 cm-'. 

NMR (CDC1,): 6 7.63-7.26 (M, 14  H), 5 .22 (s ,  1 H ,  m e t h i n e ) ,  4 . 2 3  

(9, 2 H ,  CHz), 1 - 2 7  ( t .  3 H ,  (=H3)- 

E t h y l  2-( 3-Phenylbenzo [b]thienyl)phenylacetate ( 1 1 1 ) .  - L i t h i a t i o n  o f  

3-phenylbenzo [b 1 th iophene '  ( 5 . 2 5  g ,  0 .025 mole) a t  -5O, f o l l o w e d  by 

r e a c t i o n  w i t h  e t l i y l  p h e n y l g l y o x y l a t e '  (4 .45  g ,  0.020 mole) gave ,  f o l l o w i n g  

t h e  p r o c e d u r e  f o r  I V  above,  t h e  h y d r o x y e s t e r  V I  ( 8 . 7  g) which w a s  n o t  

p u r i f i e d  b u t  w a s  reduced as above t o  g i v e  111. From 2 . 3  g o f  t h e  hydroxy 

es ter  t h e r e  was o b t a i n e d  1 . 9 0  g of  111, mp. 82-84". R e c r y s t a l l i z a t i o n  

from hexane gave 111 a s  w h i t e  p r i s m s ,  mp. 84-88'. 

~ Anal. f o r  CZ4H2002S: Calcd:  C, 77.39; H ,  5 .41 ;  S ,  8 .61.  

Found: C ,  77.29; H ,  5 .57 ;  S ,  8.68. 

I R  (KBr): 1730,  735, 690 c m - ' .  

NMR (CDCl,): 6 7.9-7.2 ( M ,  14  H ,  a rom.) ,  6 5 .32 (s ,  1 H ,  m e t h i n e ) ,  

6 4 . 1 8  (9, 2 H ,  CH2), 6 1 . 2  ( t ,  3 H ,  CH3). 
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