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Abstract

This thesis deals with the development and application of methods for
asymmetric olefinations, in particular Horner-Wadsworth-Emmons (HWE)
reactions, in the synthesis of certain natural products.

Relying on asymmetric HWE reactions to access key building blocks, two
natu-ral products, pyranicin and pyragonicin, were synthesized from common
late intermediates. The utility of the HWE reactions is highlighted through
a desymmetrization of a meso-dialdehyde as well as a stereoconvergent
reaction sequence employing the sequential use of a HWE parallel kinetic
resolution fol-lowed by a Pd-catalyzed allylic substitution to convergently
transform a race-mate to a single stereoisomer of the product. Methodological
extensions of these syntheses include a divergent synthesis of 2,3,6-substituted
tetrahydropyran derivatives and application of Zn-mediated asymmetric
alkynylations to install key stereocenters.

Synthetic studies directed towards a more complex target, mucocin,
employing a triply convergent strategy, have also been performed. Expedient
and reliable routes to three key fragments were developed, as well as
methodology to access to all nine stereocenters. The fragment coupling
to assemble the oligonuclear core still remains a challenge, however. Key
features of the synthesis include the formation of two fragments from a
common precursor derived from an asymmetric HWE desymmetrization,
Zn-mediatedated asymmetric alkynylations, a stereoselective oxa-Michael
cyclization dependent on a simultaneous protective group migration and a one-
pot procedure for the synthesis of a TBS protected iodohydrin from a terminal
epoxide.

An investigation of the possibilities for developing a transition metal
catalyzed asymmetric olefination using a chiral Re-complex is outlined. An
enantioen-riched BINAP-Re complex was synthesized and characterized by
X-ray. An efficient protocol for the olefination of functionalized aldehydes
employing this catalyst was developed, but gave racemic products in two
attempted kinetic resolutions of racemic substrates, most likely due to a
reaction pathway proceeding via a non-metal associated phosphonium ylide.
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