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Abstract

This dissertation describes the development of the novel sequential sigmatropic
rearrangement and the synthesis of (—)-kainic acid, a marine natural product with potent
anthelmintic properties and neurotransmitting activities in the mammalian central nervous
system, utilizing sequential Claisen/Overman rearrangement as the key reaction.

The Chapter 1 in Introduction describes the mechanism and general properties of the
Claisen rearrangement, and cascade reactions involving [3,3]-sigmatropic rearrangements. The
Chapter 2 illustrates the structures, biological activity and previous synthetic studies of kainoids.

The Chapter 1 of Results and Discussion describes the development of two types of novel
sequential sigmatropic rearrangements of enatiopure allylic vicinal diols. When a variety of
diols, derived from L-tartaric acid or D-ribose, were heated to 180 °C with an excess amount of
MeC(OMe),NMe,, the cascade-type Claisen rearrangement successfully took place to provide a
double rearranged products as a sole isomer. On the other hand, treatment of the diols with 2.0
equivalents of MeC(OMe),NMe, at room temperature or 60 °C led to the formation of
orthoamides, which were heated in the same vessel at 160 °C in the presence of MS4A to afford
singly rearranged products. The resulting allylic alcohols were transformed to
trichloroimidates, which underwent Overman rearrangement at 140 °C in the presence of K,CO;
to give trichloroacetamides, stereoselectively.

In the Chapter 2, the total synthesis of (—)-kainic acid was described. A mesylate,
prepared from D-arabinose, was transformed into an a,p-enoate through SN2’ reaction.
Sequential Claisen/Overman rearrangement of an allylic vicinal diol, synthesized from the
a,pB-enoate, proceeded with complete diastereoselectivity, affording trichloroacetamide. The
chemoselective oxidative cleavage was achieved through a hydroxy-directed dihydroxylation
with OsO4 followed by action of Pb(OAc)s to give an aldehyde. The total synthesis was

accomplished through construction of pyrrolidine structure, followed by global deprotection.




