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ABSTRACT

The stereoselective synthesis of all carbon quaternary stereocenters is an important problem in
synthetic chemistry due to their common occurrence in bioactive compounds. The zoanthamine class of
marine natural products highlights the challenge in constructing such stereocenters. After a summary of the
isolation, structure determination, and biological activities of the zoanthamine natural products, published
approaches toward their chemical synthesis are reviewed.

Synthetic strategies toward the carbocyclic portion of zoanthenol focus on the synthesis of the
three challenging quaternary stereocenters located on the central C ring. An unusual acid-mediated Sy'
cyclization of a nucleophilic arene with an allylic alcohol forms the B ring and diastereoselectively
constructs the benzylic C(12) quaternary stereocenter. However, difficulties with late-stage installation of
the remaining C(9) quaternary stereocenter compelled the use of C ring synthons containing the vicinal
C(9) and C(22) stereocenters installed at an early stage in the synthesis. Desymmetrization of a meso-
anhydride containing vicinal quaternary stereocenters accomplishes this goal in an enantioselective fashion.
Several C ring synthons bearing the vicinal quaternary stereocenters are elaborated with A ring fragments,
and several methods for the formation of the C(11)-C(12) bond in these systems are explored. Ultimately,
a radical conjugate addition strategy provides the carbocyclic core of zoanthenol with the correct relative
configuration of all three quaternary stereocenters.

These efforts toward the synthesis of zoanthenol highlight the difficulty in generating
enantioenriched a-quaternary cycloalkanones derived from ketones with multiple acidic a-hydrogens. The
first direct catalytic enantioselective access to such products is achieved by the application of chiral
bidentate phosphinooxazoline (PHOX) ligands to Tsuji’s non-enantioselective allylation reactions. Cyclic
allyl enol carbonates, silyl enol ethers, and allyl B-ketoesters all provide uniformly excellent yields and
high enantioselectivity in the reaction. The limitations on the substrate scope of the reaction are discussed.
Preliminary studies into the mechanism of these allylation reactions with prochiral enolate fragments
suggest that they occur by a different mechanism than the outer-sphere nucleophilic attack commonly

proposed in the alkylation of prochiral allyl fragments.
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