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Abstract

This dissertation describes the development of sequential Overman/Claisen rearrangement and
the synthesis of Stemona alkaloids utilizing the sequential sigmatropic rearrangements as the key
reactions.

Chapterl in Introduction describes the cascade reactions including sigmatropic rearrangement,
and application to total syntheses. The Chapter 2 illustrates the structures, biological activities
and previous total syntheses of stemoamide, neostenine, and stenine.

Chapter 1 of Results and Discussion describes the development of Overman/Claisen
rearrangement of allylic 1,2-diols derived from tartaric acids or ribose. Cyclic orthoamide was
smoothly formed upon treatment of allylic 1,2-diol with CCI3CN, DBU and ZnCl, at 0 °C. A
solution of a cyclic orthoamide in tert-butylbenzene in the presence of BHT was heated to
180 °C in a sealed tube to give rearranged product. The resulting allylic alcohol was then
subjected to the Johnson—Claisen rearrangement in one pot. The equilibrium between cyclic
orthoamide and allylic imidate enabled us to differentiate the 1,2-diol without protecting group
manipulation of the homoallylic alcohol, and perform two contiguous rearrangements in one-pot
sequence.

In Chapter 2, the total synthesis of (—)-stemoamide utilizing the one-pot sequential
Overman/Claisen rearrangement as the key transformation was described.

In Chapter 3, the total synthesis of (+)-neostenine was described. The Johnson—Claisen
rearrangement of a Z-allylic alcohol, prepared from D-ribose, gave a corresponding ethyl ester,
installing two continuous stereocenters. The one-pot Overman/Claisen rearrangement of the
cyclic orthoamide proceeded in complete diastereoselectivity, thus giving a rearranged product
which has four continuous stereocenters seen in neostenine. The AB-rings were synthesized by
intramolecular cyclizations. After installing trisubstituted enoate, the alcohol was oxidized to
afford an aldehyde. The Sml,-mediated cyclization of resulting aldehyde in THF/HMPA
smoothly underwent to give desired product as a major isomer. The cyclization reaction
successfully constructed three carbon stereocenters as well as the CD-rings in one pot. The first
enantioselective total synthesis of (+)-neostenine was finally accomplished through

chemoselective reduction of the lactam carbonyl in the presence of the lactone.




