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Abstract - t-ButyldirnettlyisiloXY group of ethyl 4-~butyldimethyl- 

siloxy-2-frichloromcthyl-l,3-di~~xan-4-ncetatcs, easily prepared from 2 

trict~loromcthyl-l,3-dionnn-4-ones, was stereosclcctively reduced with 

triethylsilane by u s i n g  titaniurc tetrachloride as a promot:cr to afford 

ethyl ~ - 2 - t r i c h l o r o ~ n e t h y l - 1 , 3 - d i o ~ a n 4 a c e t a t e s .  

In the previous pnpar, wc have reportcd that, in thc presence of a cntn1yt.i~ 

amount or l'rSbC16, 2-trichloromethyl-1.3-dioxan-4-ones wcre stereosclcctively 

attacked by t-but:yldimcthylsiloxy-l-cthox~~ett1cne to give silylated cyclic 

hemikctals, ethyl 4-t-butyldimethylsiloxy-2-trichloromethyL-l.3-rlioxan-4-i~~:cl:ates 

(I and 2 )  .I1 We already rcported that siloxy groups or  silylated cyclic 

hemiketals which were derivcd from laclxncs with silyl kctene ucel:;il, or 7 - ,  8 -  

and ~-trimethyl~il~xy cnrbonyl compounds wcre reduced with Et3Sill in the presence 

of a catalytic amount of TrSbSIG or catalyst system of SbClj. Me3SiC1 and Sn12.2) 

However, these catalysts were not effective in the cases of thc siloxy group or 1 

and Z probably due t o  thc strong elcctroncgntive Crichloromethyl group nt 2 -  

position. Thus, several Lcwis a c i d s  were screened for the reduction of the siloxy 

group of ethyl 4n-t-butyldimethylsiloxy-6a-meLhyl-2a-t:richloro~r~ethyl-4~- 

acetate (la1 (Table 11. Titanium tetrachloride was superior to the other Lcwis 

acids in terms of yicld and selectivity. 
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1 I .  E f f c c t  o f  Lewis  Ac ids  

E n t r y  L.cwis a c i d ( c q u i v . )  Y i e l d  / %(2,4 -c i s / l : r i1 r l s ) " )  

a) 'I'hc s c l c c t i v i t y  was d e t e r m i n e d  by 4011 Mllz '13 nmr 

N e x t ,  s e v e r a l  4 - t - l ~ u t y l d i m e t h y l s i l 0 ~ y ~ 2 ~ L r i ~ t 1 1 0 r 0 m c t h y l l c s  (1 

and 2) wcrc  r c d u c c d  w i t h  Et3SiH by u s c  o f  TiC14 as a promotc r  t o  a f f o r d  &-2- 

t r i ~ h l o r ~ m ~ I : h y l - 1  . 3 - t i i o ~ n n - 4 - ~ ~ ~ t ; ~ t c s  (3) ( T a b l e  2 )  . 

1 - - 2 3 - 

Scheme 2 

T a l , l r  2 .  Kcduc t ion  of  S i l o x y  G r o u p  

I h t r y  1 o r  2 RI Y i e l d  / $ ( 2 . 4 - c i s / t r n n s ) " )  

a! The s e l e c C i v i C y  was d e t c r m i n c d  by 400 MHz ' H  nmr. 
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2.4-&-isomers ( 3 )  were s t e r ~ ~ ~ ~ l ~ ~ t i v e l y  p r e p a r e d  L r r e s p e c t i v e  01. t h c  

s t e r e o ~ t l e m i s t r y  of t h e  s i l o x y  g r o u p .  The  r c s u l t s  s u g g e s t  t h a t  t h c  r e a c t i o n  

p r o c e c d s  v i a  t h c  oxon ium i n t e r m e d i a t e ,  t h a t  i s ,  Et3Si l l  a t t a c k c d  1:hc onon ium 

i n t c r m e d i n t c  ( 4 i ,  m a j o r  conformer.  from a - s i d c  d u e  1:o 1 :o r s iona l  s t r a i n  and  t h e  

oxonium intermediate ( 5 ) .  m i n o r  conformer  f rom a - s i d c ,  as  w c i l  due  t o  1 . :%-d iax in l  

i n t e r a c t i o n .  (Scheme 3 ) .  
C C ' J  
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Scheme 3 

When 1b was rcduced  u s i n g  5 c q u i v a l e r l t s  O f  Et3SiH,  c t h y l  f i e - p h e n y l - 2 s  

t r i ~ h l o r 0 m ~ t h y l - l , 3 - d i o x n n - 4 o - a ~ ~ t a t e  ( 9 b )  w a s  o b t a i n e d  i n  71% y i e l d  a l o n g  wiLh 

e t h y l  3 -hydroxy-5-phe i ly lv i l l e ra t c  ( 8 )  i n  2 3 %  y i e l d .  T h e r e f o r e ,  rrc supposed  t h a t  i n  

t h e  cascs o f  l b  a n d  2b, alternative pathway became s i g n i f i c a n t  bccause ptlerlyl 

g r o u p  a t  G - p o s i t i o n  and  hydrogens a t  5 - p o s i t i o n  c o n t r i b r i t c d  Lo p r o d u c e  e t h y l  3~ 

0x0-5-pherlyl -4-pcntrr~onte  ( 6 )  (S<:heme 4 ) .  

Scheme 4  



 he s t c r e o c h e m i s t r y  of 3 was dcter lni r led by t h e  NOE a n a l y s i s  ( 4 0 0  iliiz '11 nwr 

s p e c t r u m )  fo r  t lrc r i n g  mechine p r o t o n s .  

H t y p i c a l  proccdurr is described f o r  preparation of e t h y l  5 . 5 - d i s l e l : t i y l - R o p h e n y l -  

2c - t r i c h l o r o m e t h y l - 1 .  3 d i o x n n - 4 0  - a c c t n t r  ( 3 d )  : Undcr a r g o n  a tnlospt lere ,  a 

s o l u t i o n  o r  4 n  -1:-butyldirncthyisiloxy-5.5-din1ethyl-Ru-phenyl-2a-trichluror~~etl~yl- 

I , 3 -d iuxan-4B-acc l . ; i t e  !Id) ( 2 . 6 3  g .  5 . 0  mmol ) and  Et3Si i l  ( 8 7 1  rrK. 7 . 5  mmol in  

Ci12CL2 ( : {I1  m l )  was addcd d r o p w i s e  Lo a 1 . 0  mola r  s o i n t i o n  or TiCL4 i n  CIt2CI2 ( 1 5  

m l ,  15  mmoi) at: - 2 3  ~ C ,  and  t h c n  t h c  rcnction m i x t u r e  was s t i r r e d  f o r  30 i s in .  

Then ,  t h r  r e a c L i o n  was qoenchrd  w i t h  aqueous  saturated NaIIC03. l'hc o r a a n i c  

m a t e r i a l s  wcrc washed w i t h  h r i n c ,  d r i c d  ovcr  Sa2SOq a n d  evapora1:ed in  vacuo.  The 

r e s i d u e  was pof . i f  i e d  by f l a s h  column chroma1:oaraphy on s i l  ica gel !10 :1  hexurie- 

c t h y l  a c e t a t e  as  an e l u e n t )  t o  g i v e  3d ( 1 . 9 2  g .  9 7 % ) .  

1:or rtle p u r p o s c  of p r e p a r a t i o n  of SJI-1,:s-diols, t h e  remove of t r i c l i l o r o e t t l y l i d e i l e  

n c e t s l  o r  3 p r e p a r e d  by t h c  p r e s e n t  p r o c e d u r e  i s  now u n d c r  i n v c s r i a a t i o n .  
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