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Since the discovery of Katsuki-Sharpless asymmetric epoxidation of allyl alcohols,
stereocontroled epoxide ring-opening reaction with nucleophilic is widely used in synthesis of
functionalized chiral compound. Nucleophilic substitution epoxide opening reaction generally
follows a classical direct displacement (Sx2) mechanism with attack of the nucleophile at the
least hindered carbon and inversion of configuration at the substituted carbon. In this
dissertation, author described development of acyclic stereocontrol with double inversion of

configuration with o,B-epoxy y,8-unsaturated esters.
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The author has developed the palladium-catalyzed stereospecific epoxide-opening reaction

of y,8-epoxy-a,B-unsaturated esters with an alkylboronic acid or simple boronic acid to give the

y,8-vicinal diols with retention of configuration in high yields. Syn-diols are exclusively
obtainable from trans-epoxy unsaturated esters, while anti-diols are stereospecifically produced
from cis-epoxy unsaturated esters by the present method. The double inversion of the
configuration mechanism with: an intermediate, where palladium approaches from a backside of
the trans-epoxide to give a m-allyl palladium intermediate bearing this stereochemistry,

followed by Sy2’ attack of alkylboronic acid to the n-allylic palladium moiety occurs to give

syn-boronate.
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The palladium-catalyzed alkoxy substitution reaction of an y,8-epoxy-a,B-unsaturated ester was
also achieved by using a boronate, which was prepared from the corresponding alcohol and
B(OPh); in one-pot. Various primary alcohols as well as isopropanol were applicable to the
present reaction, and the desired products were obtained in high yield with double inversion of
the configuration. Although no product having a OPh group was formed in this case, use of a '

pinacol borane derivative resulted in introduction of a OPh group to the allylic carbon atom.
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Although no product having a OPh group was formed in this case, use of a pinacol borane

derivative resulted in introduction of a OPh group to the allylic carbon atom.
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Since this method stereospecifically produced the chemodifferentiated diol, a novel method
for interconversion between trans- and cis-y,8-epoxy-a,B-unsaturated esters was developed.
Thus, the three steps interconversion protocol involving alkoxy substitution with double
inversion at y-position, mesylation of the resulting alcohol, and intramolecular Sy2 reaction
effected transformation of a trans-epoxide into the corresponding cis-isomer in good overall

yield.
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Development of Acyclic Stereocontrol with
Double Inversion of Configuration
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