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Introduction

CBS Oxazaborolidines la—c are well-established cata
lysts, which mediate the enantio- and diastereosel ective
reduction of highly functionalized ketones.? Recently,
the substrate scope has been extended to include oxime
ethers® and ketimines.* Accordingly, these reagents have
been extensively applied in natural product synthesis,
for instance in the recently published total syntheses of
(»-laulimalide,® brevetoxin-B,® (+)-tanikolide,” and
bistramide A.8 Additionally, oxazaborolidines 1 were
used in the kinetic resolution® and the dynamic kinetic
resol ution of atropoisomeric lactones.**1°
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More recently, the protonated oxazaborolidinium salts 2a
and 2b were used as chiral Lewisacids'* in catalytic enan-
tioselective Diels-Alder reactions,*? the cyanosilylation

Abstracts

of aldehydes,'* Michael additions,** and a vinylogous
Mukaiyama aldol reaction.™

Compound laistypically generated in situ by reaction of
(9- or (R)-2,2-diphenylhydroxymethylpyrrolidine with
BH,-THF,2 while oxazaborolidines 1b,c may be prepared
using the corresponding boronic acids.’*% In a similar
fashion, reaction of the same chiral pyrrolidine substrate
with o-tolylboroxine furnishes o-tolyl-CBS-oxazaboroli-
dine,'® which, when protonated with triflic acid or trif-
limide, affords the oxazaborolidinium salts 2a and 2b,
respectively.*?*d The facile preparation and modification
of the oxazaborolidines, along with their high reactivity
and selectivity, render members of this class of molecules
as important candidates for future applications in asym-
metric catalysis.
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(A) One representative example of the value of the CBS reagents
of type 1in natural product synthesiswas recently demonstrated in
the total synthesis of (—)-laulimalide A by Uenishi, in which a
highly functionalized and complex 1,2-enone was diastereosel ec-
tively reduced to the corresponding alylic alcohal in highyield. A
single isomer was obtained.®
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(B) Demir et al. described the stereospecific reduction of benzyl
oxime ethers to the corresponding free amines. In the presence of
oxazaborolidine (9)-1a the E-isomer was reduced to the S-enantio-
mer, whereas reduction of the Z-isomer with the same reagent
leads to the R-isomer with high enantioselectivity. Ozonolysis of
the furan ring of each isomer allowed enantiosel ective access to
the corresponding amino acidsin high yields.®

(C) The tota syntheses of the odorants georgyone, arborone, and
structural congeners were reported by Corey and co-workers. The
key steps in each synthesis involved an intermolecular Diels-Al-
der reaction catalyzed by the oxazaborolidinium salt (S)-2b. For
instance, the intermediate in the synthesis of (—)-georgyone, which
is shown here, was prepared with 96% ee and a diastereomeric ra-
tio of 6:1.122
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(D) A catalytic, enantioselective Michael addition using 20 mol%
of catalyst (R)-2b was recently accomplished by Corey, in which,
for instance, the reaction of a silyl ketene acetal with cyclo-
hexenone furnished the 1,4-addition product in 91% yield with
90% ee
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(E) Very recently, Boeckman et a. reported the first application of
chiral oxazaborolidinium salts in an asymmetric vinylogous
Mukaiyama aldol reaction. The assembly of a butenolide was ac-
complished with good diastereoselectivity by the addition of tri-
methylsiloxyfuran to an aldehyde in the presence of catalyst (R)-
2a. Additional methyl substituents on the diphenyl moiety of the
oxazaborolidinium salt improved the diastereoselectivity to 95:5
(threo/erythro), with a diastereomeric ratio (threo) of >95:5.1°
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