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Abstract - Onganocoppen neagents undengo highly diastereoselective conjugate addition on
cinnamates bearing a chinad oxagodidine on imidagodidine ning.

Chiral acetals with a C2 axis of symmetry are very useful auxiliaries in asymmetric
synthesis. We have already published their diastereoselective cleavage by RCu,BF3
reagents1. We have, now, explored their influence on the diastereoselective conjugate
addition of cuprates to §,f-ethylenic esters bearing this chiral moiety with the following

model system :
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R = Me, Ph, —CHZOMe

In this case, the chiral acetal group may act by its chelating ability or by its steric
interaction. 1t turned out, however, that this reaction affords only low diastereomeric
excesses (15-20%) with MeZCuLi under a variety of conditions. {'» were, thus, led to study
the replacement of one or two oxygen atoms of the acetal ring by a nitrogen atom, which
would be a better ¢'donnor than oxygen or a more crowded steric center. Thus, the following
structures have been examined, prepared respectively from (-)Ephedrine (for 1), (+)
Pseudoephedrine (for 2), (R,R)(+) 1,2-bis N-methylamino-1,2~diphenyl ethane2 (for 3) and
(R,R)(-)1,2-bis N-methylamino cyclohexane3 (for 4).
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Conjugate addition of RZCuLi, in Et 0, takes place smoothly, around 0°C, and the crude
adduct is hydrolyzed directly to the aldehydes 5a 5d The enantiomeric excess was
determined by H and 3C NMR spectroscopy, after acetahsatmn with (5,5)1,4-dimethoxy-2,3
butanediol ,6":

OMe
Me S——O0Me
. + §
Lorg RpCuLi H30 CHO o}\m ””’/OMe
. S 5, '
> > — &~
or 3 or 4 Et,0 3 COOEt € APTS,C.H, % “\COOEt
A R
5 a-d
"_/’ a-d
a: R =Me
b : nBu
c : Ph
d : Et\&\

The absolute stereochemistry of the newly created stereogenic center was ascertained by
comparison with a known compound’g5 through the following sequencef’:

1/ Ru 04
Na 104
CHO COOH
CC1,/CHCN/HH0 CuZO P
coogt 2/ Ba(OH), ' cooH Quinoline Y\coou
H,0 Bu
2 A
Bi
! THF By
5b 8
~ ~

The results of this study are shown in the table. 1t is clear that structure ’t, derived
from (R,R)(-)1,2-bis N-methylamino cyclohexane 1is the most efficient one for both
asymmetric induction, and yields of conjugate addition. As compared to 4, compound ’:l,
obtained from (-)Ephedrine as auxiliary, affords steadily the opposite enantiomer of §
a-d. Therefore ’1\‘ was tested purposedly with all types of cuprate reagents in order to get
both enantiomers of 5 a-d and thus to achieve a more accurate NMR determination of d.e.
for compounds ’7v
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X , CHO
: f 1/ R,Culi/Et,0
I
N * ~“\COOEt
coogt 2/ H30

R
L2 3 A " L ad
Starting enoate MeZCuLi BuZCuLi PhZCuLi Et\éfyéCuLi
- 53 Sb 5c 5d
B ~ —~ o~ ~
O
wnmVli
] Q * Yield % 5 68 73 73
~ @\/\ e.e. % 55(R) 62(R) 98(s)* 82(s)
COOEt
07N M
1:5 ¢ Yield % 43 65
2 @\ e.e. % 93(5) 70(S)
COOEt
M{ Ph
N Ph
N Yield % 57
& NG : 78(R)
COOEt e.e. ° K
N Yield 85 90 84 80
A \m a a
~ e e.e. % 94(5) 95(S) 96(R) 90(R)
COOEt - - - -

a : This inversion of configuration is only due to the CIP selection rules and not to the
steric course of the reaction.

The most striking aspects of these various chiral auxiliaries is that with the same
absolute stereochemistry compounds 3 and 4 gave opposite enantiomers OfEE' Examination of
molecular models shows that the bicyclic nature of A creates a rigid molecule where the

steric hindrance is the predominant factor and can explain the absolute stereochemistry of

the obtained product
\N

N \ e COOEt
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On the other hand, in compound 3, the steric aspects are efficiently counterbalanced by
the chelating ability of one of the two N atoms of the ring thus leading to the reverse
stereochemistry of the adduct 5a. Such a chelation effect has already been demonstrated by
C. Ullenius et al9 in a very close system, having a built-in chiral center :

Me Me

nnr
tn

NMe, PhZCuLi NMe, d.e. : 65%
—_—
COOMe COOMe
Ph

As for oxazolidines 1 and 2, they both differ only by the stereochemistry at C5 (oxazo-
lidine numbering)1o. 1f we assume, here again, a chelation control of the reaction, by the

oxygen atom of the oxazolidine ring11, it is easy to understand the reversal of

stereochemistry for the corresponding adducts 5.

As compared to dioxolanes, imidazolidine rings, are quite interesting chiral auxiliaries.
The starting chiral diamines are very easily obtained2 and they are also very easily
recovered. A major advantage stems from the presence of a C2 axis of symmetry which saves
up a stereochemical control during the formation of the imidazolidine ring, as is the case
with oxazolidinesg. The use of imidazolidines as chiral auxiliaries is actively studied in
our laboratory and further results will be soon reported.
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