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Abstract-  Several c y c l i c  ether 2-benzenesulphones were shown t o  react  w i t h  - 
s i l y l  en01 ethers i n  the presence of AIC13 t o  g ive  the  corresponding 

a lky la ted products i n  good y i e l d .  Where subs t i t u t i on  occurred t o  g ive  

2,b-disubst i tuted products there was a marked preference fo r  the formation 

o f  t h e  trans- isomer. 

There are now a l a rge  number of repor ts  concerning the subs t i t u t i on  of c y c l i c  ethers by exchange 

o f  subst i tuents  a t  the  anomeric pos i t i on  w i t h  nuc leoph i l i c  reagents. Popular groups f o r  t h i s  
2 displacement inc lude ha l ides  , c a r b o x ~ l a t e s ~ ~ ' ~ , ~ ,  and ~ u l ~ h i d e s ~ ' ~ ~  whi le  the  t y p i c a l  carbon 

nucleophi les are a l l y 1  s i ~ a n e s ~ ~ - ~ ' ~ ~ - j ' ~ ,   alkane^^^‘^'^^'^, a l k e n e ~ ~ ~ , ~ ' ~ ' ~ ,  alkynes 2i, l ,5a 
arenes2h,i,m,4b,c,5a-c,7 cyanide2c,3~,q,r,8, and especially silyl enol ethers2b,c,m-r,3j-~,4b,c, 
7a,9 

We have been developing the use o f  2-benzenesulphonyl subst i tu ted c y c l i c  ethers as i n t e r e s t i n g  

e n t i t i e s  s ince these permit  both react ion  w i th  e l e ~ t t - o p h i l e s ' ~  fo l lowing i n i t i a l  deprotonation, o r  

react ion  w i th  nuc leoph i l i c  This b i f unc t i ona l  r e a c t i v i t y  g r e a t l y  enhances the 

u t i l i t y  o f  these compounds. Furthermore the 2-benzenesulphonyl de r i va t i ves  are r e a d i l y  prepared 

from dihydropyrans, o r  furans and also from the corresponding l a c t o l s  o r  l a c t o l  ethers by 

treatment w i t h  benrenesulphinic acid'oa'b. A l t e r n a t i v e l y  they may be obtained by ox idat ion  of the 

corresponding sulphide The sulphones are o f t en  s tab le  c r y s t a l l i n e  compounds and i n  some 

cases are now commercially avai lable.  
Here we repo r t  fu r ther  r e a c t i o n s  of these Wlphonea w i th  v a r i o u s  carbon nucleophi les and i n  

p a r t i c u l a r  w i t h  s i l y l  en01 ethers (Scheme). 

Scheme 

13 Typical  reac t ion  cond i t ions  are reminiscent o f  r e l a t e d  Mukaiyama react ions  . The c y c l i c  ether 

sulphones were added t o  a cooled 1-78'~) dichloromethane so lu t i on  o f  the  s i l y l  en01 ether I 2  

equiv.) conta in ing anh~drou; aluminium ch lo r i de  (2  equiv. I .  Slow warming t o  -35 '~  (over i h )  and 

subsequent react ion  fo r  1-5 hours a t  t h i s  temperature gave the corresponding add i t i on  products i n  

good y i e l d s  (Table l ) I 4 .  

r Dedicated t o  Professor S i r  Derek Barton F.R.S. on the occasion o f  h i s  70th Bir thday. 



Reaction of Sulphones with Silyl Enol Ethers 

t 3 Equiv. of silyl en01 ether and 1.05 equiv. of AIC1, were used. tt 10% Recovered staning material was also obtained 
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I n te res t i ng  general conclusions can be drawn from these resu l t s .  For example both 5 and 6 

membered r i n g  e thers  may be used as substrates and a range of other funct ional  groups are also 

to le ra ted.  I n  examples where there  i s  a stereochemical consequence i n  the react ion  we f i nd  t ha t  

2,6-=- or ien ta ted groupings are preferred. One apparent anomaly t o  t h i s  i s  ent ry  7 where a 

c is-product was obtained from the s i l y l  en01 ether o f  methyl acetoacetate. We be l ieve t h i s  i s  - 
most reasonably explained as i nvo l v i ng  i n i t i a l  =-product formation which undergoes rap id  

e q u i l i b r a t i o n  through r i n g  opening and subsequent recyc l i sa t i on  t o  the  more thermodynamically 

s tab le  d iequator ia l  c is-product.  I n  favour o f  t h i s  process i t  should be not iced tha t  i n  ent ry  8 

where the r i n g  opening i s  blocked by replacement of the  ac id i c  proton by an angular methyl group 

the on ly  product formed i s  the =-isomer. 

The ove ra l l  reac t ion  often a f fo rds  s t e r i c a l l y  demanding products and i n  some cases where 

diastereoisomeric products may be formed there  i s  a preference f o r  one isomer (en t r y  9). The 
15 proof o f  s t ruc tu re  i n  t h i s  l a s t  example f o l l ows  the x-ray s i ng le  c r ys ta l  s t ruc tu re  analysis . 

The i n i t i a l  geometry of the s t a r t i n g  sulphone, whether G- or  =-, has l i t t l e  e f fec t  i n  

determining the f i n a l  stereochemical outcome i n d i c a t i n g  t h e  p o s s i b i l i t y  o f  a cornnon oxonium ion  

intermediate dur ing t h e  react ion .  

I n  a b r i e f  study of other carbon nucleophi les which may p a r t i c i p a t e  i n  t h e  displacement of the  

benzenesulphonyl group, and hence lead t o  format ion of carbon bonds a t  the  2-pos i t ion  o f  c y c l i c  

ethers, we have examined a l t e r n a t i v e  reagents as ind ica ted i n  Table 2. The above procedure for 

s i l y l  enol ethers was used i n  the  react ion  of the  sulphone w i t h  a l l y l t r i m e t h y l s i l a n e  o r  

t r i m e t h y l s i l y l  cyanide whereas the cond i t ions  repor ted by Nicolaou were used fo r  the  react ion  w i th  
5d tr imethylaluminium . Also i n  these l a s t  examples the  major products are once again 2.6-trans- 

subst i tu ted i s m e r s .  The above react ions  c l e a r l y  demonstrate the  f u r t h e r  u t i l i t y  o f  2-benzene- 

sulphonyl ethers f o r  organic synthesis. 

Reactions of Sulphones with other Carbon Nucleophiles. 

Sulohone Reaeent ProductM &&I 

-SiMeS 
Ph osCd'h / Ph L),%,- ph 
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