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Ab_stract - A syn thes is  o f  a l l v l s i l a n e s  f rom lac tones and 

o ro tec ted  hydroxy e s t e r s  i s  reoor ted .  These a l l y l s l l a n e s  

were conver ted i n t o  novel  oxygen h e t e r o c y c l i c  compounds. 

Many s p l r o k e t a l s '  possess i n t e r e s t i n g  ionophore t i c  p r o p e r t i e s  and so a r e  of 

spec ia l  i n t e r e s t  t o  us,  because o f  our  i n t e r e s t  i n  t h e  r o l e  of lone D a i r  

i n t e r a c t i o n s  i n  t h e  chemis t ry  o f  sacchar ide- l  i k e  m o l e c ~ l e s . ~  However. 

c u r r e n t  s y n t h e t i c  s t r a t e g i e s  do n o t  address t h e  p r e ~ a r a t i o n  of h i g h l y  

oxygenated s p i r o k e t a l s  which have c h i r a l .  heteroatom-bear ing cen te rs  

f l a n k i n g  t h e  so i ro-carbon,  as i n  s t r u c t u r e  ( 1 ) .  Therefore, we have 

developed t h e  syntheses o f  c h i r a l  a l l y l s l l a n e s  of t h e  t ype  ( 2 )  f rom e s t e r s  

and lac tones ,  and t h e  syntheses o f  s p i r o k e t a l s  and novel  d ioxaso i ro -  

comoounds from these a l l y l s l l a n e s .  

Va lero lac tone ( 3 )  reacted w i t h  4 eau iva len ts  o f  i t r i m e t h y l s i l y 1 ) m e t h y l -  

magnesium c h l o r i d e  iTMSiMMgC1). i n  e t h e r  a t  room temperature f o r  18 hours.  

t o  g i v e  t h e  a l l y l s i l a n e  ( 4 )  i n  about 10% y i e l d .  Repeat ing t h e  r e a c t i o n  i n  

the  presence of 4 e q u i v a l e n t s  o f  t r i m e t h y l c h l o r o s i l a n e  (TMSiCl) a l s o  gave a  

10% y i e l d  of t h e  compound i 4 ) ,  and t h e  compound (5) i n  90% y i e l d .  

Va lero lac tone was conver ted i n t o  t h e  e s t e r  ( 6 ) ,  by a l l y l a t l n g  t h e  sodium 

ca rboxy la te  s a l t ,  f o l l o w e d  by t-butyldimethylsilylatlon of t h e  a l coho l .  

The e s t e r  ( 6 )  reac ted  w i t h  TMSiMMgCl i n  t h e  absence o f  T M S i C l  t o  g ive  a  55% 

y i e l d  o f  t h e  a l l y l s i l a n e  ( I ) .  Repeating the  r e a c t i o n ,  w i t h  added TMSiC1, 

gave t h e  compounds ( 7 )  and ( 8 ) .  5 : l  r a t i o  by nmr, i n  90% y i e l d .  
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Chromatography of t h i s  m i x t u r e  on s l i i c a  ge l  conver ted compound ( 8 )  i n t o  

cornpound 1 7 ) .  SO p r o v i d i n g  t h e  a l l y l s l l a n e  ( 7 )  i n  an o v e r a l l  y i e l d  of 85%. 
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Y 

111 
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G= 0 i t i l  

Me 

Mannonolactone ( 9 )  reac ted  w l t h  TMSlMMgCl and TMSlCl t o  g i v e  t h e  des i red  

a1 l v l s i  lane (1~01  i n  40% y i e l d .  and the  comoounds (1j) and ( 12)  i n  35% and 

10% y i e l d s  r e s o e c t i v e l y .  The nmr spectrum of t h e  crude r e a c t i o n  m i x t u r e  

had showed on1 y t r a c e s  o f  t h e  compound ( 1 1 ) .  and so compound (11) had been 

formed from t h e  compound 1 1 2 )  d u r i n g  column chromatography on s i l i c a  g e l .  

by the  e l i m i n a t i o n  o f  hexamethyls i loxane and h y d r a t l o n  of the  r e s u l t i n g  

en01 e t h e r .  T h l s  r e a c t l o n  was repeated, bu t  was quenched w i t h  a l l y 1  

bromide and l e f t  t o  s t i r  f o r  a  f u r t h e r  p e r i o d  o f  18 hours ( a  non-aqueous 

work-up). No C - a l l y l a t e d ,  o r  any new, m a t e r i a l s  were produced, showing 

t h a t  no eno la tes  had been formed i n  these r e a ~ t i o n s . ~  
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The r e a c t i o n  of 2,3.4.6-tetra-Q-benzylgluconoiactone a l s o  gave the  compound 

(13i, 85% y i e l d  a f t e r  column chromatography. Thus, the  format ion of a  

hemiketal  d u r i n g  t h e  r e a c t i o n  o f  a  l ac tone  can be a  l i m i t i n g  event and. 

except f o r  some s t e r i c a l l y  h indered lac tones  l i k e  9 . the  a c y c l i c  e s t e r  

a w r o a c h  i s  b e s t  f o r  the  p r e p a r a t i o n  o f  these a l l y l s i l a n e s  

We achieved a  g r e a t  improvement i n  the  e f f i c i e n c y  o f  these p repara t ions  o f  

a l l y l s i l a n e s  i f  thev were performed a t  - 7 8  OC i n  t e t r a h y d r o f u r a n  ( T H F )  f o r  

3 hours.  C e r i u m ( I I 1 )  s a l t s , 3  o r  a  v a r i e t y  o f  p o l y e t h e r  c h e l a t i n g  agents. 

f a i l e d  t o  improve t h e  process f u r t h e r .  TMSiCl was impor tant  i n  these 

reac t ions .  Thus, we conver ted t h e  ComDounds 161. 19) and (141 i n t o  the 

a l l y s i l a n e s  (71, ( 1 0 )  and ( 1 5 ) .  i n  about 90% y i e l d  each 

- 0 H n  

1 1 6 1  R  = R l  = H  
1 1 7 1  R  = H .  R 1  = N O 2  
1 1 8 1  R  = O C O C M e 3 ,  R I  = H  
1 1 3 1  R  = O C O M e ,  R1 = H 

I Z O I  R  = R I  = R p  = R g  = H  
1 2 1 1  R1 = N O 2 ,  R  = R .  - R g  = H 2 - 
1 2 2 1  R  = O C O C M e g .  R I  = R g  = R g  = H  
1 2 3 1  R p  = C O M e ,  R  = O H .  R l  = R g  = H 
1 2 4 1  R  = R 1  = H .  R p  = R 3  = C O M e  
1 2 5 1  R  = H. R 1  = N O 2 ,  R 2  = R Q  = COMe 
1 2 6 1  R  : 0 C O C M e 3 .  R 1  = H .  R 2  = R 3  = C O M e  
1 2 7 1  R  = O C O M e .  R 1  = H. R 2  = R g  = COMe 

R l  

The boron t r i f l u o r i d e ,  o r  t i t a n i u m  t e t r a c h l o r i d e ,  ca ta lyzed4 reac t ions  o f  

t h e  a l l y s i l a n e  ( 7 )  i n  a c e t o n i t r i l e  a t  room temperature,  w i t h  each o f  t h e  

aldehydes ( , P i ,  7 ,  118) and (19) gave t h e  d i o l s  (201, 121).  ( 2 2 )  and 

(231, each i n  about 90% y i e l d .  The nmr s p e c t r a  o f  these products  showed 

t h a t  t h e  new secondary hydroxy l  group had been generated w i t h o u t  d ias te reo -  

s e l e c t i o n  ( i n  a  1 : l  r a t i o ) .  Note t h a t  t h e  format ion o f  compound 

occur red w i t h  t h e  m i g r a t i o n  of t h e  a c e t y l  group from t h e  pheno l i c  t o  t h e  
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newly formed a l c o h o l ,  d u r i n g  t h e  r e a c t i o n .  These d i o l s  were e a s i l y  

conver ted  i n t o  t h e i r  pe race ta tes  (241. (25). (26) and (27). 

Compound (21) reac ted  w i t h  i o d i n e  a t  room tempera ture  i n  THF c o n t a i n i n g  

suspended sodium b i ca rbona te  t o  g i v e  t h e  compound (281 i n  100% y i e l d .  The 

nmr spectrum of compound 128) showed t h a t  t h e  new c h i r a l  c e n t e r  had been 

generated i n  a  3 : l  d i a s t e r e o i s o m e r i c  r a t i o .  Thus, t h i s  c y c l i z a t i o n  had 

been i n f l u e n c e d  by t h e  geometry a t  t h e  C2. We were unab le  t o  separa te  

these isomers and so have n o t  a s c e r t a i n e d  t h e i r  s te reochemica l  i d e n t i t i e s .  

Comoound 128) was conver ted  i n t o  t h e  1,7-dioxasoiro[4,4Jnonane (291 i n  

100% y i e l d  by i t s  r e a c t i o n  w i t h  s i  i v e r  n i t r a t e  i n  d imethvl formamide a t  room 

temperature.  

The ComDound (26) reac ted  w i t h  osmium t e t r o x i d e / s o d i u m  pe r ioda te '  i n  t- 

bu tano i  t o  g i v e  t h e  ketone (39) i n  90% y i e l d ,  which was conve r ted  by sodium 

carbonate i n  methanol a t  room tempera ture  i n t o  t h e  u n s a t u r a t e d  ketone (3J.l 

i n  85% y i e l d .  The ketone (31) was conver ted  by p - t o l u e n e s u l f o n i c  a c i d  i n  

THF i n t o  a  1 : l  m i x t u r e  o f  t h e  nove l  u n s t a b l e  s p i r o k e t a l  (321 and d iene  

(33). i n  80% y i e l d .  

The d i o l  (231 reac ted  w i t h  osmium t e t r o x i d e / s o d i u m  p e r i o d a t e  i n  t - b u t a n o l  

t o  g i v e  t h e  s ~ i r o k e t a l  134) i n  90% y i e l d .  The m i g r a t i o n  o f  t h e  a c e t y l  

group had thus  s e l e c t i v e l y  deblocked t h e  p h e n o l i c  hyd roxy l  group and 

Prepared t h i s  molecu le  f o r  s p i r o c y c l i z a t i o n .  

The c h i r a l  a l l y l s i l a n e s  110) and (1.5) reac ted  w i t h  4-n i t robenza ldehyde t o  
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produce t h e  compounds (351  and (361,  each i n  90% y i e l d .  The nmr s p e c t r a  o f  

these compounds showed t h a t  t h e  new secondary hyd roxy l  groups were formed 

w i t h  marked s t e r e o s e l e c t i v i t y .  9 : 1  f o r  t h e  comDound ( 3 5 )  and 7 : l  f o r  t h e  

compound ( 3 6 ) ,  t h u s  c o n t i r m i n g  t h a t  t h e  c h i r a l  c e n t e r s  a t  C 3  o f  t h e  

a l l y l s i l a n e s  d i d  i n f l u e n c e  t h e  p a t h s  o f  t h e  r e a c t i o n s .  

A l l  t h e  new GornDounds r e o o r t e d  above gave s a t i s f a c t o r y  spec t roscop ic  d a t a .  

c o n s i s t e n t  w i t h  t h e i r  assigned s t r u c t u r e s .  
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