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Abstract - The dioxolane or dioxane ring of chiral acetals is diastereo 
selectively cleaved in two types of organometallic reactions. I /  Substi- 
tution in an SN2 or SN'manner by organocopper reagents associated with 
BF3. 2 /  0-elimination of an alkenyl organometallic reagent. These 
reactions provide, in the first case, chiral secondary alcohols (ee>95%) 
or 0,pdisubstituted carbonyl compounds (ee >90%) whereas in the second 
case chiral alkoxy-allenes (d.e. > 90%) are obtained. 

INTRODUCTION 

Cyclic chiral acetals with a C2 axis of symmetry have widely been used recently as chiral 
auxiliaries in asymmetric synthesis. They may act, by their directive effect, on the 
differentiation between the si and re face of a proximal prochiral function (ref. I ) ,  or 
alternatively they may particTpate in the reaction itself by diastereoselective cleavage of 
the chiral acetal ring (ref. 2). The work we report herein (ref. 3 )  belongs to this latter 
category and is subdivided into two parts corresponding to two different ways of ring 
cleavage : 
I/ Direct nucleophilic attack of the acetal ring by organometallic reagents such as RCu,BF 

or RLi, which ultimately produce chiral secondary alcohols or p -substituted aldehydes 02 
ketones. 

2 /  p,-Elimination of an adequate organometallic reagent (M=Cu, Li, Mg, Zn) which produces a 
chiral alkoxy-allene, a usefull and versatile chiron. 

SUBSTITUTION REACTIONS 

We have shown recently that organocopper and cuprate reagents (RCU and R CuLi) associated 
with a strong Lewis acid, such as BF3.Et20, are able to cleave the C-6 single bond of 
activated ethers. Thus poorly reactive epoxides react cleanly and very rapidly with 
R CuLi/BF3 reagent, even if R is a quite large group (ref. 4 , 5 )  : 2 

1 . l e q .  

In THF solvent, RCu,BF3 reagents react with triethyl orthoformate to afford the 
corresponding acetal. However, in Et 0 solvent, the reaction may proceed further and 
acetals are cleaved to ethers (ref. 4 )  ': 

RCU + HC-(OEtI3 BF3.Et 0 R-CH(OEtI2 
THF, -30°C,30min 

R', CH-OEt BF3. Et20 
/ 

R'CU + R-CH(OEtl2 
Et;,0,-60°C,30min 

This last reaction takes its full synthetic interest when one considers chiral cyclic 
acetals and the diastereoselectivity they might provide. 
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These c h i r a l  a c e t a l s  a r e  e a s i l y  p repared f rom an a ldehyde o r  i t s  d i a l k y l  a c e t a l  and a 
c h i r a l  d i o l  w i t h  a C 2 a x i s o f  symmetry : 

Thus, i n  t h e  ground s t a t e ,  t h e  two s i d e s  s i  and o f  t h e  aldehyde a re ,  now, d i f f e r e n t i a t e d  
hav ing  an e q u a t o r i a l  (& face )  o r  an a x i a l  ( r e  face )  Me group on t h e  a c e t a l  r i n g .  The 
d i a s t e r e o s e l e c t i v i t y  o f  t h e  r e a c t i o n  w i t h  RCu,BT (as  w e l l  as w i t h  R-SiMe /TiC14 acco rd ing  
t o  W . S .  Johnson ( r e f  2a) o r  R 3 A 1  acco rd ing  t o  t?. Yamamoto ( r e f .  2b) w i l ?  depend, now, on 
which C-0 bond, 2 o r  b, w i l l  be b roken and what t y p e  o f  s u b s t i t u t i o n  w i l l  occu r ,  a o r  
a n t i  one. 
T h e r e s u l t s  o f  t h e  r e a c t i o n  o f  v a r i o u s  R CuLi/BF3 w i t h  v a r i o u s  a c e t a l s  a r e  shown i n  t a b l e 1 .  2 

Table 1 R<:< R2'CuLi/BF3Et20 

Et20 

E n t r y  A c e t a l  C u p r a t e  Y i e l d  M a j o r  p r o d u c t  d.e.  / E n t r y  A c e t a l  C u p r a t e  Y i e l d  M a j o r  p r o d u c t  d .e .  

Ace ta l s  o f  a l i p h a t i c  aldehydes and l j , ~ - 2 , 3 - b u t a n e d i o l  ( e n t r i e s  5, 6, 7 )  a f f o r d  o n l y  one 
de tec tab le  d ias te reo isomer ,  whereas t h e  same a c e t a l  o f  benzaldehyde g i v e s  two 
d ias te reo isomers  w i t h  a 67% d i a s t e r e o i s o m e r i c  excess ( e n t r y  1 ) .  As r e p o r t e d  by W.S. Johnson 
( r e f .  6 )  and by H. Yarnamoto ( r e f .  7 ) ,  a much b e t t e r  s t e r e o c o n t r o l  i s  ach ieved w i t h  t h e  l e s s  
f l e x i b l e  dioxane system ( e n t r y  2 ) .  Even t h e  seven membered c y c l i c  a c e t a l  ( e n t r y  3 )  i s  v e r y  
d i a s t e r e o s e l e c t i v e .  The d ioxane a c e t a l  w i t h  1 ,3 -bu taned io l  ( e n t r y  4 )  i s  c leaved  o n l y  on t h e  
non s u b s t i t u t e d  s i d e  o f  t h e  molecu le  ( r e f .  8 )  ; however t h e  d.e. i s  lower  t h a n  t h e  one 
ob ta ined  w i t h  t h e  d i s u b s t i t u t e d  dioxane ( e n t r y  5). Never the less  t h e  s te reochemis t r y  o f  t h e  
ob ta ined  p roduc t  c l e a r l y  shows t h a t  an anti s u b s t i t u t i o n  takes  p lace .  

The abso lu te  c o n f i g u r a t i o n  o f  t h e  newly c r e a t e d  asymmetr ic c e n t e r  was de termined by an 
o x i d a t i o n - e l i m i n a t i o n  sequence( re f .  6 ) ,  which l eads  t o  known c h i r a l  a l c o h o l s  w i t h o u t  any 
loss o f  enant iomer ic  p u r i t y  : 

H Me 

Me 
H 

Hex 

Me aoH H 

Such a h i g h  d i a s t e r e o c o n t r o l  i s  b e t t e r  accounted by a concer ted  mechanism r a t h e r  than  by a 
c a t i o n i c  one ( r e f .  81, even though a s t r o n g  Lewis a c i d  i s  p resen t  i n  t h e  r e a c t i o n  medium. 

The anti n u c l e o p h i l i c  a t t a c k  of  t h e  cup ra te  reagen t  shou ld  be v e r y  f a s t  once t h e  
e l e c t r o p h i l i c  ass i s tance  o f  BF3 has weakened one o f  t h e  two C-0 bonds, 2 o r  b, o f  t h e  
a c e t a l  
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Our s te reochemica l  r e s u l t s  which a r e  t h e  same as those o f  W.S. Johnson ( r e f .  2a) and H. 
Yamamoto ( r e f .  2b),  suggest an a n t i  n u c l e o p h i l i c  a t t a c k  f rom t h e  s i  f ace  w i t h  concomi tan t  
c leavage o f  t h e  a C-0 bond, t h e o n e w h i c h  i s  on t h e  s i d e  o f  t h e  a x i a l  Me group on t h e  r i n g .  
The p r e f e r e n t i a l  c leavage o f  t h e  a C-0 bond may be a t t r i b u t e d  t o  t h e  2-4 d i a x i a l  
i n t e r a c t i o n  (H Me) which i s  r e l e a s e l  when t h e  bond i s  c leaved as shown i n  t h e  t r a n s i t i o n  
s t a t e  1. T h i s  i s  n o t  t h e  case when t h e  C-0 bond i s  broken, t h u s  d i s f a v o r i n g  t h e  
t r a n s i t i o n  s t a t e  1. ( r e f .  8). 

Nu 

The s i t e  o f  complexat ion  o f  t h e  Lewis a c i d  i s  a l s o  no tewor thy  ( r e f .  9 ) .  The complexat ion  
w i t h  t h e  oxygen n e x t  t o  t h e  a x i a l  Me group i s  p r e f e r e d  f o r  s t e r i c  as w e l l  as f o r  e l e c t r o n i c  
reasons : i n  t h i s  case t h e  a C-0 bond w i l l  be shor tened due t o  t h e  anomeric e f f e c t  w h i l e  i n  
t r a n s i t i o n  s t a t e  1. t h e  s h o r t e n i n g  o f  t h e  a C-0 bond inc reases  t h e  s t e r i c  2-4 (H- Me) 
d i a x i a l  i n t e r a c t i o n .  

T h i s  p r e f e r e n t i a l  complexat ion  o f  t h e  Lewis a c i d  on an oxygen n e x t  t o  an a x i a l  Me group can 
a l s o  be s u b s t a n t i a t e d  by t h e  f a c t  t h a t  t h e  a c e t a l  3 i s  much l e s s  r e a c t i v e  t h a n  t h e  d,l 
one 4 w i t h  RCu,BF3 ( r e f .  10 )  . 
The o v e r a l l  r e s u l t  o f  t h e  above process may be viewed as t h e  e n a n t i o s e l e c t i v e  a d d i t i o n  o f  
any k i n d  o f  o r g a n o l i t h i u m  reagent  wi th any k i n d  o f  a ldehyde : 

R-CHO R;)(oH 
H 

R L i  

a. oxidation 
b. elimination i 

Organocopper reagents  assoc ia ted  w i t h  BF3 a r e  known t o  undergo p r e f e r e n t i a l  anti S N '  
r e a c t i o n  w i t h  a l l y l i c  c h l o r i d e s  and o t h e r  l e a v i n g  groups ( r e f .  11). Thus, t h e  r e a c t i o n  
w i t h  a l l y l i c  a c e t a l s  shou ld  l e a d  t o  en01 e t h e r s  acco rd ing  t o  : 

RCu,BF3 + a 0 E t  O E t  R-PJEt 

Indeed t h i s  i s  t r u e  w i t h  " s o f t "  organocopper reagents  Ar-Cu,BF3 and Vinyl-Cu,BF3 whereas 
w i t h  BuCu,BF3 m i x t u r e  o f  S N Z '  and SN2 p roduc ts  a r e  ob ta ined  ( r e f .  12). 

The r e a c t i o n  of  PhCu,BF w i t h  v a r i o u s  c h i r a l  a c e t a l s  ( r e f .  3c )  o f  c ro tona ldehyde a r e  shown 
i n  t a b l e  11. The aceta?  ob ta ined  f rom R,E-2,3-butanediol  i s  among t h e  b e s t  ones and more 
i m p o r t a n t l y ,  i t  i s  t h e  l e s s  expensive o f  a l l  t h e  o t h e r  a u x i l i a r y  d i o l s  ( i t  i s  a l s o  
commercialy a v a i l a b l e ) .  

The ace ta tes  o f  t h e  ob ta ined  eno l  e t h e r s  a r e  e a s i l y  hyd ro l ysed  t o  t h e  cor respond ing  
a - d i s u b s t i t u t e d  aldehydes w i t h  recovery  o f  t h e  a u x i l i a r y  d i o l .  The o v e r a l l  p rocess  may be 
viewed as a con jugate  a d d i t i o n  o f  an A r L i  t o  a s u b s t i t u t e d  a ,B -e thy len i c  a ldehyde : 

R ' Cu , BF3 - R 
H 
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Table I1 

Yield Ligand d.e. e . e .  Stereo- 
Entry Acetal % enol aldehyde chemist. 

ether% 

10 ' q x  

12 Me "(J 

14 
Ph 

Me 
1 5  

Me 
16 

70 Me2S 

75 P8u3 

75 - 

71 PBU3 

70 Me2S 

50 Me2S 

76 Me2S 

67 Me2S 

70 Me2S 

76 

95 

69 

91 

77 

76 

58 

35 

29 

73 

a 

a 

a 

73 

75 

b 

34 

29 

Table 111 

.ntry Organocopper reagent Ligand Yield % d.e.% 

17 - 69 24 
Me m 2 C u L i  

Me2S 72 67 Me L 
A 

Me cu 
19 PBu3 70 85 

,Pent 

21 Me2S 71 60 
,Pent 

23  Me2S 70 73 

24 PBu3 68 85 

Hex 

t ,  

a : Enol ether not hydrolysed into the aldehyde 
b : The racemic d,l diol was used 

The stereochemical outcome of this reaction (ref. 13) is easily understood in the same 
manner as the direct substitution (SN2) of the previously seen acetals. In the present case 
it is an anti SN' substitution : 

Noteworthy is the fact that only the E enol ether is obtained indicating that the reaction 
occured in the transofd conformation. 

In the case of some functionalised acetals (entries 15, 1 6 )  the stereochemical outcome of 
the reaction is reversed. Although in these cases the e.e. of the final aldehyde is not 
very high it is interesting to note the dramatic effect of the chelation factor : 

PhCu 

M e u > y  

BF3 I I 

P h  

no che le t ion  c h e l d o n  UJ& CLL 

This effect interferes with the steric hindrance and this fact can account for the l o w  d.e. 
observed. Another factor which has to be taken into account is the ligand around the copper 
atom. The highest e.e.'s are obtained with PBu , one of the best ligands of organocopper 
reagents (ref. 14) (compare entries 8 and 9 ,  tab4e I1 and all entries in table 111). 

Alkenyl copper reagents behave like ArCu ones in that only SN' reaction is observed (ref. 
3d) and also excellent diastereo- and enantioselectivities are attained (see table 111). 
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L O A c  

A s h o r t  and e f f i c i e n t  s y n t h e s i s  o f  t h e  alcoh.01 5 ( r e f .  3d), 
t h e  key i n t e r m e d i a t e  f o r  t h e  syn thes i s  o f  t h e  C a l i f o r n i a  
r e d  s c a l e  pheromone ( r e f .  1 5 )  is desc r ibed  below : 

A 
M 2 C u L i  + =-(::: - 

O E t  L 
I /  Ac20, p.y., DMAP OH 

BF3, Et20 A O HO 1, 2 /  HCOOH, pentane 

Cu, PBu3 

3/ NaBH4 

overa l l  y i e l d  : 50% e . e .  : 85% from MTPA ester 

The r e a c t i o n  o f  alkyl copper reagents  i s  n o t  r e g i o s e l e c t i v e ,  a f f o r d i n g  a m i x t u r e  o f  b o t h  
SN and SN'  products.However t h e  d.e. o f  bo th  p roduc ts  i s  u s u a l l y v e r y  h i g h  ( r e f .  1 6 )  : 2 

57 : 43 

d.e. 77% d.e .  63% 

The r e a c t i o n  w i t h  k e t a l s  i s  always r e g i o s e l e c t i v e  a f f o r d i n g  o n l y  t h e  SN'  adduc t  whatever 
the  organocopper reagent  used ( r e f .  17). However, t h e  d i a s t e r e o s e l e c t i v i t y  i s ,  now, poor 
w i t h  t h e  k e t a l  o f  cyclohexenone and R,E-2,3-butanediol ( r e f .  3a) : 

e . e .  26% MetCuLi 

Th is  poor d i a s t e r e o s e l e c t i v i t y  may be due t o  t h e  f a c t  t h a t  k e t a l s  may adopt  two 
conformat ions 1 and 9 whereas a c e t a l s  adopt o n l y  conformat ion  a and n o t  !.Chelation e f f e c t s ,  
however, have a more dra lna t ic  i n f l u e n c e  i n  t h e  case o f  k e t a l s ,  s i n c e  o n l y  one conformer 
(9)  has an a p p r o p r i a t e  geometry t o  a l l o w  such a c h e l a t i o n  ( r e f .  18)  

Thus, by c h e l a t i o n ,  t h e  organocopper reagent  comes f rom t h e  s i d e  o f  t h e  a x i a l  ( o r  
pseudoax ia l )  s u b s t i t u e n t ,  whereas w i t h o u t  c h e l a t i o n  i t  comes f rom t h e  oppos i te  s i d e .  

The o v c r a l l  process i s ,  here  aga in ,  a fo rma l  con juga te  a d d i t i o n  o f  an o r g a n o l i t h i u m  reagent  
t o  an enone, w i t h  recovery  o f  t h e  c h i r a l  a u x i l i a r y  d i o l .  

I t  was repo r ted  'chat e t h y l e n i c  a c e t a l s  r e a c t  w i t h  a l k y l  l i t h i u m  reagents  i n  an S N '  manner, 
a f f o r d i n g  an eno l  e t h e r  ( r e f .  1 9 ) .  The r e a c t i o n  wi th c h i r a l  c y c l i c  a c e t a l s  f o l l o w s  t h e  same 
way ( r e f ,  2 0 ) .  Crotonaldehyde a c e t a l ,  w i t h  R,E-2,4-pentanediol  r e a c t s  a t  room tempera ture  
i n  a r e g i o s e l e c t i v e  manner b u t  n o t  i n  a d i a s t e r e o s e l e c t i v e  one. The s te reochemis t r y  o f  t h e  
ob ta ined eno l  e t h e r  i s  a lmost  e x c l u s i v e l y  E. By c o n t r a s t ,  a d ioxo lane,  t h e  a c e t a l  w i t h  
_ _  R,R-2,3-butanediol, g i v e s  ma in l y  t h e  2 eno l  e t h e r  ( Z : E  = 4 . 2 : l ) .  

e. e .75% 
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The s te reochemis t r y  o f  t h e  e n o l  e t h e r  i n d i c a t e s  t h a t  a c i s o i d  con fo rma t ion  i s  adopted i n  
t h e  t r a n s i t i o n  s t a t e ,  w h i l e  t h e  f i n a l  c o n f i g u r a t i o n  (2) shows t h a t  t h e  n u c l e o p h i l e  en te red  
f rom t h e  s i d e  o f  t h e  p s e u d o a x i a l  Me group on t h e  r i n g  : 

R ' - , L i  
R .  

H +& ul 

H 

ELIMINATION REACTIONS 

We have shown some years  ago t h a t  l i t h i u m  d io rganocupra te  reagents  add ac ross  t h e  t r i p l e  
bond o f  p r o p a r g y l i c  a c e t a l s  t o  a f f o r d  a s t a b l e  and r e a c t i v e  a l k e n y l  c u p r a t e  i n t e r m e d i a t e  
( r e f .  21).  However, i f  t h e  r e a c t i o n  tempera ture  i s  s u f f i c i e n t l y  h i g h  (-ZOO t o  O O C )  a 

@ - e l i m i n a t i o n  occu rs  l e a d i n g  t o  an a l k o x y  a l l e n e .  

l f ,  now, t h e  a c e t a l  i s  a c y c l i c  and c h i r a l  one t h i s  r e a c t i o n  may d e l i v e r  a c h i r a l  a l k o x y  
a l l e n e  ( r e f .  3b ) .  We have shown i n  t h e  f i r s t  p a r t  t h a t ,  i n  c y c l i c  c h i r a l  a c e t a l s ,  t h e  a C-0 
bond which i s  nearby t h e  a x i a l  s u b s t i t u e n t ,  i s  t h e  most p rone t o  be broken, t h u s  r e l e a s i n g  
t h e  H-Me 2,4 d i a x i a l  s t e r i c  i n t e r a c t i o n .  Pa th  2' shou ld  be t h e r e f o r e  f a v o r e d  : 

R 

I n  t h i s  scheme an a n t i  e l i m i n a t i o n  i s  p o s t u l a t e d .  However, t h i s  f a c t  needs t o  be a c e r t a i n e d  
s i n c e  even w i th  t h e h i g h e s t  d i a s t e r e o s e l e c t i o n ,  t h e  above e l i m i n a t i o n  process  would be o f  
no va lue  i f  i t  i s  n o t  o f  pu re  SJJ o r  a n t i  t ype .  To g e t  more i n s i g h t  i n t o  t h i s  & - e l i m i n a t i o n  
process  a v e r y  c l o s e  r e a c t i o n  was examined, vi.5 the c a r b o c u p r a t i o n  o f  p r o p a r g y l i c  e t h e r s  
( r e f .  22).  These compounds a l s o  undergo a d d i t i o n  o f  organocopper reagents  t o  a f f o r d  an  
a l k e n y l  copper i n t e r m e d i a t e ,  which a l s o  c o l l a p s e s  i n t o  an  a l l e n e .  The r e a c t i o n  proceeds i n  
t h e  same manner w i t h  a Gr igna rd  reagent  and a c a t a l y t i c  amount o f  copper h a l i d e  ( re f .17 , .  
23)  : 

chem y i e l d  95% 
opt. y i e l d  96% 

BU 
H 

BuMgBr chem y i e l d  100% 
5% CuBr, 2 PBu3+ Bu M f opt. y i e l d  90% 
Et20,  O°C 

BU 

Both  r e a c t i o n s  g i v e  t h e  same c h i r a l  a l l e n e  o f  2 c o n f i g u r a t i o n  when s t a r t i n g  w i t h  a 
p r o p a r g y l i c  e t h e r  o f  J c o n f i g u r a t i o n .  T h i s  r e s u l t  i n d i c a t e s  t h a t  t h e  8 - e l i m i n a t i o n  process  
i s  o f  anti t y p e  and i t  occu rs  wi th a v e r y  h i g h  s e l e c t i v i t y .  

Assuming t h a t  w i t h  p r o p a r g y l i c  c h i r a l  a c e t a l s  t h e  e l i m i n a t i o n  f o l l o w s  t h e  .same way, we 
reac ted  them w i t h  Me CuLi.  However, t o  ou r  s u r p r i s e ,  t h e  i n t e r m e d i a t e  l i t h i u m  a l k e n y l  
cup ra te  b e a r i n g  a c y c t i c  a c e t a l  d i d  n o t  e l i m i n a t e  even a t  r e f l u x  tempera ture  (+35OC). The 
e l i m i n a t i o n  p roduc t ,  t h e  a l k o x y  a l l e n e ,  was o n l y  o b t a i n e d  upon a d d i t i o n  o f  a Lewis  a c i d ,  
BF3. E t20  

Me2CuLi + - - (4 Et20 BF E t  0 r*<o> d.e. 20% 
+Ie 

On t h e  o t h e r  hand, t h e  c a t a l y t i c  p rocess  (RMgX + 5% CuX) d i d  p r o v i d e  t h e  expec ted  a l k o x y  
a l l e n e s ,  i n  q u a n t i t a t i v e  y i e l d  b u t  a l s o  w i t h  a low d ias te reomer i c  excess (same major  isomer 
as above).  l n  f a c t  t l i e  d.e. i s  h i g h l y  dependent on t h e  s i z e  o f  t h e  r i n g  o f  t h e  a c e t a l ,  and 
a l s o  on t h e  t ype  of  s u b s t i t u e n t s  on i t  (see t a b l e  1 V ) .  D ioxo lanes  a r e  c l e a r l y  s u p e r i o r  t o  
dioxane i n  t h i s  r e a c t i o n  (compare e n t r y  25 w i t h  a l l  o t h e r s ) .  The n a t u r e  o f  t h e  d i o l  used as 
c h i r a l  a u x i l i a r y  i s  a l s o  i m p o r t a n t  and c y c l o h e p t a n e d i o l  ( e n t r y  29) o r  c y c l o o c t a n e d i o l  
( e n t r y  30) seem t o  be among t h e  b e s t  examined t h u s  f a r  ( r e f .  24) .  
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Table 1V 

MeMgBr + 5% CuX ) - (3 
30 rnin R 

E n t r v  A c e t a l  CUX d.e.  % 

28 

56 

Ph 

CuBr 59 
27 =+lXph CuBr, 2P(OEtI3 78 

28 CuBr 30 

74 

30 66 
CuBr, 2 P(OEt )3  85 

Table V 

i n t r y  A c e t a l  M S o l v e n t  d .e .  % 

31 

32 

33 

34 

35 

36 

37 

38 

39  

MC +x 
BU 1 

L i  

L i  

MyBr 

ZnBr 

L i  

L i  

L i  

L i  

MgBr 

Et20 80 

THF 0 

EtZO 92 

1 4  

60 

I, 96 

40 

I0 50 

The degree o f  t h i s  d i a s t e r e o s e l e c t i v i t y  seeins t o  depend a l s o  upon t h e  n a t u r e  o f  t h e  o rgan ic  
group o f  t h e  o r g a n o m e t a l l i c  reagent .  

R=Me d . e .  56% 

RMgX +=<1>1 ____) 5% CuBr ,-,JX' nBu 70% 
E t Z O  

R tBu 100% 

Ph 45% 
100% 

Another f a c t o r  which has t o  be taken  i n t f 5 a c c o u n t  i s  t h e  known tendency o f  c h i r a l  a l l e n e s  
t o  be racemised by organocopper reagents  . lndeed i n  t h e  r e a c t i o n  shown i n  e n t r y  2 6 ,  t h e  
d.e. dropped t o  12% a f t e r  l e t t i n g  t h e  r e a c t i o n  s tand  o v e r n i g h t  a t  room tempera ture .  We 
found t h a t  t h i s  racemisa t i on  i s  p a r t l y  suppressed when t h e  copper reagent  i s  complexed w i t h  

The d i a s t e r e o s e l e c t i v e  6 - e l i m i n a t i o n  can a l s o  be examined i n  t h e  t o t a l  absence o f  copper 
me ta l  f rom an a l k e n y l  i o d i d e  prepared acco rd ing  t o  

r d o n n o r  l i q a n d s  such as P(OEt I3  (see en t r , i es  27 and 3 0 ) .  

Metal-halogen exchange with t B u L i  a t t o r d s  an a l k e n y l  l i t h i u m  reagent ,  which a l s o  h - e l i m i -  
na tes  t o  g i v e  an a l k o x y  a l l e n e ,  o f  t h e  same s te reochemis t r y  as  t h e  one ob ta ined  th rough  t h e  
copper c a t a l y s e d  process .  

The r e s u l t s  shown i n  t a b l e  V i n d i c a t e  t h a t  t h e  b e s t  d.e.  a r e  ob ta ined  w i t h  l i t h i u m  o r  t h e  
Gr igna rd  reagents  i n  E t  0. D ipheny le thaned io l  i s  t h e  b e s t  cho ice  i n  t h i s  approach. I n  THF 
s o l v e n t ,  t h e r e  i s  no  d i a s t e r e o s e l e c t i v i t y  a t  a l l .  The m o n o s u b s t i t u t e d  d i o x o l a n e  ( e n t r i e s  
38, 39 )  is rernarquably s e l e c t i v e  ; o n l y  t h e  u n s u b s t i t u t e d  C-0 bond i s  c leaved .  l n  t h i s  case 
a s t r o n g  i n f l u e n c e  o f  t h e  n a t u r e  o f  t h e  i i i e ta l  i s  observed, Mq b e i n g  q u i t e  more 
d i a s t e r e o s e l e c t i v e  t h a n  L i .  

The a b s o l u t e  c o n f i g u r a t i o n  o f  t hese  c h i r a l  a l l t oxy -a l l enes  was de te rm ined  t h r o u g h  t h e  known 

2 

a d d i t i o n  r e a c t i o n  o f  l i t h i u m  d i a l k y l  c u p r a t e s  t o  them ( r e f .  2 6 ) .  
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T h i s  syn a d d i t i o n  t o  a c h i r a l  a l l e n e  g e n e r a t e s  an asymmetr ic  s p 3  c a r b o n ,  which i n  t h e  
p r e s e n t  c a s e  is of 5 c o n f i g u r a t i o n .  T h i s  r e s u l t  i m p l i e s  t h a t  t h e  a l k o x y a l l e n e  is of  R- 
c o n f i g u r a t i o n ,  and s i n c e  t h e  c h i r a l  a u x i l i a r y  d i o l  is of E,! c o n f i g u r a t i o n ,  th is  f a c t  
i m p l i e s  t h a t ,  i ndeed ,  t h e  eli ir i ir iation p r o c e s s  occured  w i t h  s e l e c t i v e  c l e a v a g e  of t h e  C-0 
bond n e x t  t o  t h e  a x i a l  ( o r  p s e u d o a x i a l )  Me group o f  t h e  d ioxane  ( o r  d i o x o l a n e )  r i n g  ( p a t h  
"a" i n  t h e  above mentioned scheme).  
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