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S u m m a r y  : Conjugate additions o f  several beteroanions (tbiolates, alkoxides, 
phenoxides) to ethynyl p - t o l y l  (*)-(R)-sulfoxide 1 proceed stereospecif ically 
to give only (Z) i somers  o f  2-alkyl thio-  or alkoxy-(R)-vinylsul foxides .  

In r e c e n t  yea r s ,  ch i ra l  ~ , ~ - a c e t y l e n i c  s u l f o x i d e s  e a s i l y  o b t a i n e d  by t h e  A n d e r s e n  p r o c e d u r e  

f r o m  1 - m e n t h y l  ( - ) - ( S ) - t ~ - t o l u e n e  s u l f i n a t e  have  been  u s e d  in s o m e  a s y m e t r i c  s y n t h e s e s  1 . 

We  r e c e n t l y  r e p o r t e d  t h a t  (+ ) - (R) -e thyny l  p - t o l y l s u l f o x i d e  1 is a g o o d  chi ra l  d i enoph i l e  in 

c y c l o a d d i t i o n  r e a c t i o n s  2 and  c o u l d  s e r v e  as  m a s k e d  chira l  k e t e n e  e q u i v a l e n t .  3 On  t h e  o t h e r  hand ,  

s t e r e o s e l e c t i v e  r e d u c t i o n  o f  chi ra l  a c e t y l e n i c  s u l f o x i d e s  w i th  LAH or  c a t a l y t i c  h y d r o g e n a t i o n  give 

1-a lkenyl -p_- to ly l  ( + ) - ( R ) - s u l f o x i d e s  (E) and  (Z) r e s p e c t i v e l y ,  4 u s e d  in t h e  s y n t h e s i s  o f  l i gnan  

l a c t o n e s .  5 

P u r s u i n g  o u r  s t u d y  of  t h e  c h e m i s t r y  o f  ~ , ~ - u n s a t u r e d  s u l f o x i d e s ,  we r e p o r t  he r e  o u r  

p r e l i m i n a r y  r e s u l t s  u t i l i z ing  ! a s  a Michae l  a c c e p t o r .  Severa l  t y p e s  o f  op t i c a l l y  pu re  ,S-he tero-  

s u b s t i t u e d  e t h y l e n i c  s u l f o x i d e s  can  be  e a s i l y  o b t a i n e d  in t h i s  way  ( S c h e m e  1). 

0 0 0 

l ROH/BuLi l l ,,, S , , , , ,___~ OR ( ,,S R S H / E t 3 N  
p toP"'./ _ _  -78°C p-toP"" ' . /  ~ CH2C12 r e f l ux  ) p - t o l " " 7  S ~ - . .  

3 1 2 

Some  i l l u s t r a t i v e  e x a m p l e s  a re  s h o w n  in T ab l e  1. 
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In t h e  c a s e  o f  h e t e r o a n i o n s  de r ived  f r o m  s u l f i d e s  2 a - c  t h e  ch i ra l  e t h y n y l  s u l f o x i d e  1 (5 m m o l )  

was  t r e a t e d  d i r ec t l y  w i t h  t h i o l s  (6 m m o l  o f  CH3CH2SH,  C 6 H s S H  o r  CH2=CH-CH2SH) in CH2CI 2 

a t  35°C and  t h r e e  d r o p s  o f  Et3N as  a b a s e .  For  2b  s i m i l a r  r e s u l t s  were  o b t a i n e d  w h e n  u s i n g  

n-BuLi  in THF a t  -780C to  g e n e r a t e  t h e  t h i o l a t e .  The  r e a c t i o n  w a s  q u e n c h e d  w i th  s a t u r a t e d  

aqueous NH4CI  a t  O°C. 
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Tab le  1. 

- X R  P r o d u c t  I s o l a t e d  y ie ld  a (70) [0fl D, deg  (c) b 

- S C H 2 C H  3 2a  65 -520  (1) 

- S C 6 H  5 2b  c 76 - 4 8 5  (1) 

- S C 6 H  5 2b  d 89 - 4 9 0  (1) 

- S C H 2 C H = C H  2 2c  51 - 4 0 7  (0,5) 

- O C H  3 3 a  e 77 - 4 2 1  (1) 

- O C H 2 C H = C H  2 3b  66 - 3 0 0  (2,5) 

- O C 6 H  5 3c  50 -194  (1) 

a 2 a - c  we re  pur i f i ed  by c o l u m n  c h r o m a t o g r a p h y  (s i l ica  gel) ,  3 a  by r e c r y s t a l l i z a t i o n ,  m p = 5 5 0 C  
(C5Hl2) and  3 b - c  by p r e p a r a t i v e  l ayer  c h r o m a t o g r a p h y ,  b M e a s u r e d  fo r  s o l u t i o n  in a c e t o n e  a t  
200C. c 2b is c r y s t a l l i s e d  : m p  = 62°C (e ther ) .  d In THF wi th  n - B u L l  a t  -78°C.  e The  op t i ca l  
pu r i t y  o f  t h i s  c o m p o u n d  h a s  been  d e t e r m i n e d  by I H - N M R  u s i n g  Eu(hfc)  3 as  chi ra l  s h i f t  r e a g e n t .  

T r e a t m e n t  o f  1 w i t h  a l k o x i d e s  (C H3OH or  C H 2 = C H - C H 2 O H  wi th  1 eq.  o f  n--BuLi) or  p h e n o -  

x ide s  a t  -78°C to  -20°C f o l l o w e d  by h y d r o l y s i s  o f  t h e  r e s u l t i n g  a d d u c t s  (NH4C1 sa t . ,  O°C) 

p r o c e d e d  well  to give a s ingle  a d d u c t  o f  

Na (1 eq.) 
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t h e  a l k o x y s u l f o x i d e .  6 

I t  is not iceable  tha t  t h e  double addition p r o -  

duc t ,  op t i ca l l y  ac t ive  7 - s u l f i n y l a c e t a l d e h y d e  

ace ta l  4 7 is read i ly  o b t a i n e d  by t r e a t m e n t  o f  

1 wi th  1 eq. o f  Na in M e O H  a t  25°C. 

All o f  t h e s e  r e a c t i o n s  a f f o r d e d  (Z) a l k e n y l s u l f o x i d e s  in h igh  yield.  The  (E) s t e r e o i s o m e r s  

c o u l d  n o t  be  d e t e c t e d  f r o m  t h e  a n a l y s i s  o f  NMR s p e c t r a .  The  (Z) g e o m e t r y  o f  t h e  d o u b l e  b o n d  

w a s  u n a m b i g u o u s l y  c o n f i r m e d  by t he  c o u p l i n g  c o n s t a n t  o f  t h e  o le f in ic  p r o t o n  (JA-B = 9 H z  fo r  

c o m p o u n d s  2 and  J A - B  = 6 Hz fo r  3). 

In s u m m a r y ,  all  o f  t h e s e  Michae l  a d d i t i o n s  p r o c e e d  s t e r e o s p e c i f i c a l l y  to  give (Z) a d d u c t s  

wh ich  is in s t r i k i n g  c o n t r a s t  w i t h  t h e  c is  add i t i on  o f  c u p r a t e s .  8 

Ful l  de ta i l ,  e x t e n s i o n  o f  t h e s e  r e s u l t s  to  o t h e r  h e t e r o a n i o n s  and  u t i l i s a t i o n  o f  t h e s e  very 

u s e f u l  ch i ra l  ~ - h e t e r o s u b s t i t u e d  s u l f o x i d e s  2, 3, 4 wil l  be  r e p o r t e d  in due  c o u r s e .  
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