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Abstract

This dissertation describes the development of amide-selective nucleophilic addition and
the total synthesis of gephyrotoxin by chemoselective reductive allylation as the key reaction.

The Introduction described the general procedure for the nucleophilic addition to amides
and illustrated the structure, biological activities and previous synthetic studies of gephyrotoxin.

Chapter 1 of Results and Discussion described the development of amide-selective
nucleophilic addition utilizing N-methoxyamides. DIBAL reduction of N-methoxyamide at —78
°C, followed by adding Sc(OTf); generated oxyiminium ion. This intermediate spontaneously
underwent nucleophilic addition with allyltributylstannane to give a desired product in good yield.
This reaction could be applied to aliphatic amides, aromatic amides, and macrolactams. The
author then developed chemoselective nucleophilic addition with Schwartz reagent (Cp,ZrHCI).
Exposure of N-methoxyamide bearing an ester group to the Schwartz reagent gave an
oxyiminium ion, which was treated with catalytic amounts of Sc(OTf); and allyltributylstannane
to give the desired product. The developed conditions exhibited high chemoselectivity and were
compatible with a variety of functional groups.

In Chapter 2, the total synthesis of gephyrotoxin was described. The first key reaction was
a direct coupling of N-methoxyamide, prepared from 4-pentenoic acid, with an aldehyde to give
a pyridone with complete cis selectivity. After constructing the Z enoate from this pyridone, the
radical cyclization gave a bicyclic lactam. The next challenge was chemoselective reductive
allylation of this bicyclic lactam. The reaction proceeded in complete chemoselective fashion in
the presence of more electrophilic ester than the N-methoxylactam, affording
decahydroquinoline. The pyrrolidine ring was constructed by the cleavage of the methoxy group
of an enoate, synthesized from decahydroquinoline, and aza-Michael addition in one-pot. The

total synthesis of gephyrotoxin was accomplished through construction of the enyne side chain.




