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R e a c t i o n s  o f  S t a b l e  Y l i d i c  1 - T h i a n a p h t h a l e n e  w i t h  E l e c t r o p h i l e s .  1  

A  New R i n g  E x p a n s i o n  R e a c t i o n  

R e a c t i o n s  o f  2 - c y a n o - 1 - m e t h y l - 4 - p h e n y l - 1 - t h i a -  

n a p h t h a l e n e  ( 1 )  w i t h  e l e c t r o p h i l e s ,  s u c h  as  t e t r a -  

c y a n o e t h y l e n e ,  m a l e i c  a n h y d r i d e ,  a n d  4 - p h e n y l - l -  

t h i a n a p h t h y l i u m  p e r c h l o r a t e  g a v e  t h e  d i m e r i c  compound 

( 1 1 )  o f  1 ,  b u t  n o t  a n y  c y c l o a d d i t i o n  p r o d u c t s .  

However ,  t h e  t r e a t m e n t  o f  1  a n d  d i m e t h y l  a c e t y l e n e -  

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

( 1 I I ) h a v i n g  s u l p h u r - c o n t a i n i n g  n i n e - m e m b e r e d  r i n g .  

R e c e n t l y ,  much a t t e n t i o n  has  b e e n  f o c u s s e d  o n  t h i a b e n z e n e s  

i n  o r g a n i c  c h e m i s t r y .  Some s t a b l e  y l i d i c  1  , 2 - d i s u b s t i t u t -  

e d  2 - t h i a n a p h t h a l e n e s ,  2 b 1 3 b  a n d  9 , l O - d i s u b s t i t u t e d  1 0 - t h i a -  

a n t h r a c e n e s  2 c y 2 d  h a v e  b e e n  r e p o r t e d .  However ,  r e p o r t  o n  t h e  

t i t l e  r i n g  s y s t e m  h a s  n o t  b e e n  done .  

I n  t h i s  c o m m u n i c a t i o n ,  we w i s h  t o  d e s c r i b e  t h e  r e a c t i o n s  o f  

1  a  t y p i c a l  1 - t h i a n a p h t h a l e n e  d e r i v a t i v e  ( I )  w i t h  e l e c t r o p h i l e s ,  

s u c h  as t e t r a c y a n o e t h y l e n e  (TCNE), m a l e i c  a n h y d r i d e ,  4 - p h e n y l -  

1 - t h i a n a p h t h y l i u m  p e r c h l o r a t e ,  a n d  d i m e t h y l  a c e t y l e n e d i c a r b o x y l a t e  

(DMAD). And a l s o ,  e s p e c i a l l y ,  d i s c u s s i o n  w i l l  b e  made o n  a  new 

r i n g  e x p a n s i o n  r e a c t i o n  u s i n g  I w i t h  DMAD. 



S t i r r i n g  I w i t h  TCNE i n  b e n z e n e  a t  r o o m  t e m p e r a t u r e  u n d e r  

n i t r o g e n  s t r e a m  f o r  1 2  h r  g a v e  d i m e r i c  compound ( 1 1 )  o f  I i n  

9 .3  % y i e l d ,  t h e  r e c o v e r e d  TCNE a n d  b l a c k  r e s i n s  o f  u n d e t e r m i n e d  

s t r u c t u r e .  The p h y s i c a l  d a t a  o f  I 1  a r e  as  f o l l o w s  : m.p. 2 7 9 -  

281"  (C34H26N2S2) as  o r a n g e  n e e d l e s  ( b e n z e n e - p e t . e t h e r )  : mass 

(m/e )  : 526 (M') : i r  ( K B r )  v max cm- I  ; 2225 (CN) ; nmr (C6D6) ; 

6 1  . g o  (3H, s ,  S-CH3) ,  6 . 8 5 - 7 . 5 0  ( l O H ,  m, o l e f i n i c  a n d  a r o m a t i c  

H ) .  S i m i l a r l y ,  I 1  was a l s o  o b t a i n e d  b y  t h e  t r e a t m e n t  o f  I w i t h  

m a l e i c  a n h y d r i d e  i n  b e n z e n e  f o r  30  h r  i n  1 0  % y i e l d  a n d  w i t h  4 -  

p h e n y l - 1 - t h i a n a p h t h y l i u m  p e r c h l o r a t e  i n  CH2C12 f o r  6  h r  i n  30  % 

y i e l d  b e s i d e s  t h e  r e c o v e r e d  4 - p h e n y l - 1 - t h i a n a p h t h y l i u m  p e r c h l o r a t e  

i n  77 .3  X ,  b u t  a n y  i s o l a b l e  c y c l o a d d i t i o n  p r o d u c t s  w e r e  n o t  o b -  

t a i n e d .  

C h a r t  1 
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From t h e  a b o v e  d a t a ,  t h e  a u t h o r s  p r o p o s e  t h e  mechan ism f o r  

t h e  r e a c t i o n  o f  I w i t h  t h e s e  e l e c t r o p h i l e s  as  shown i n  C h a r t  1 .  

On t h e  o t h e r  hand ,  t h e  t r e a t m e n t  o f  I w i t h  2  e q  OMAO i n  a  

manner  s i m i l a r  t o  t h e  c a s e  o f  TCNE, y i e l d e d  a n  i n t e r e s t i n g  r i n g  

e x p a n s i o n  p r o d u c t  ( 1 1 1 )  : m.p. 1 4 2 - 1 4 9 "  (C23H1904NS) as  c o l o r l e s s  

p r i s m s  ( e t h e r )  : mass ( m l e )  405 (M') : i r  ( K B r )  v max cm-' ; 

2220 (CN),  1 7 4 0  a n d  1 7 1 0  (CO) : nmr ( C 0 C l 3 )  6 2 . 9 8  ( l H ,  d,d, J a b  

= 1 5  Hz, J a c =  9  Hz,  H a ) ,  3 . 6 8  (3H, s ,  C02CH3),  3 .71 ( l H ,  b r o a d  

d ,  J a b  = 1 5  Hz,  J b c  = 0  Hz, H b ) ,  3 .72 (3H, s ,  C02CH3), 4 . 2 0  ( l H ,  

b r o a d  d ,  J a c  = 9 Hz, J b c  = 0  Hz, H c ) ,  6 .90 ( l H ,  s ,  o l e f i n i c  H ) ,  
* 

a n d  7 . 2 0 - 8 . 0 0  (9H, m, a r o m a t i c  H ) .  S u b s e q u e n t l y ,  I 1 1  was s u c -  

c e s s i v e l y  o x i d i z e d  w i t h  m - c h l o r o p e r b e n z o i c  a c i d  i n  CH2C12 o v e r  

n i g h t  a t  0' t o  g i v e  s u l f o n e  d e r i v a t i v e  ( I V )  i n  77.8  % y i e l d  : 

m.p. 1 9 2 - 1 9 3 "  (C23H1906NS) as  c o l o r l e s s  p r i s m s  ( e t h e r )  : i r  

( K B r )  v max cm-' ; 2225 (CN) ,  1 7 4 0  ( C O ) ,  1 3 1 8  and  1 0 5 8  (SOp) : 

nmr (CDC13) 6 3.45 ( l H ,  d,d, J a b  = 1 7  Hz,  J a c  = 1 0  H Z ,  H a ) ,  3 .78  

(6H, s ,  C02CH3),  4 . 2 8  ( l H ,  b r o a d  d ,  J a b  = 1 7  Hz, J b c  = 0  Hz, H b ) ,  

4 . 5 0  ( l H ,  b r o a d  d ,  J a c  = 1 0  HZ, JbC= 0  HZ, HC) ,  6 .83 ( l H ,  S ,  

o l e f i n i c  H ) ,  7 . 3 0 - 8 . 3 0  (9H, m, a r o m a t i c  H ) .  However ,  i t  i s  

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

trans i s o m e r s  o f  111. Q u i t e  r e c e n t l y ,  V e d e j s  e t  a1 .4  r e p o r t e d  

o n  s y n t h e s i s  o f  e i g h t - m e m b e r e d  r i n g  compound h a v i n g  a  d o u b l e  

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

f i v e - m e m b e r e d  r i n g .  Thus ,  I11 c a n  b e  a s s i g n e d  t o  t h e  c i s  f o r m  

b y  t h e  s t e r e o c h e m i c a l  r e q u i r e ~ n e n t  o n  t h e  t r a n s i t i o n  s t a t e .  

T h e  f o r m a t i o n  o f  I 1 1  i s  p resumed t o  p r o c e e d  t h r o u g h  t h e  

f i v e - c e n t e r e d  t r a n s i t i o n  s t a t e  as shown i n  C h a r t  2 .  
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I11 : cis fornl 111 : t rans  form I V  

C h a r t  2 

F i n a l l y ,  c o n c e r n i n g  wi th  t h e  i n t e r m e d i a t e  A i n  Char t  1  : 
0 

When E' ( N C ~ : : ,  -<: and i s  r a t h e r  s t a b l e ,  t h e  

C N  

r e a c t i o n  might  proceed t o  g i v e  t h e  d i m e r i c  p r o d u c t .  When E -  

) i s  more b a s i c  t h a n  t h e  above d e s c r i b e d  s p e c i e s ,  

t h e  i n t r a m o l e c u l a r  d e p r o t o n a t i o n  might  o c c u r  t o  g i v e  t h e  a u t h o r s '  

i n t e r m e d i a t e  y l i d e  i n  Char t  2 .  
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F u r t h e r  r e l a t e d  s t u d i e s  d i r e c t e d  t o w a r d  t h e  a p p l i c a t i o n s  

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