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Thesis Summary

Manzamine alkaloids exhibit a variety of biological activities such as antimalarial, antituberculosis and
antivirus activities, and are considered as promising lead compounds for drug discovery. However, limited supply
from natural sources prevents further medicinal research. Development of practical synthetic routes becomes a
solution to provide sufficient amount of various manzamine alkaloids. Structurally, manzamine alkaloids share
two structural features including a central polycyclic framework and two macrocyclic amines containing
Z-olefins. In this thesis, the total synthesis of keramaphidin B and ingenamine by Diels-Alder reaction using
dynamic crystallization and double macrocyclic alkylation, and development of a synthetic approach to two

macrocyclic amines in manadomanzamine alkaloids is described.

Introduction provides an overview of manzamne alkaloids including isolation, structural determination,
biological activities and biosynthetic hypothesis. Previous synthetic reports on keramaphidin alkaloids and
manadomanzamine alkaloids, examples of dynamic crystallization, and approaches to the synthesis of the two

macrocyclic amines are discussed.

In Chapter 1, the total synthesis of keramaphidin B and ingenamine is described. First, the regioselective
Diels-Alder reaction is developed to construct the tricyclic framework. The key to success is dynamic
crystallization, which utilizes reversible conditions with LiCl and poor solubility of the desired crystalline
product. While the classical kinetic and thermodynamic conditions result in low regioselectivity, the Diles-Alder
reaction using dynamic crystallization affords the tricyclic compound as a single isomer. The second key reaction
is double macrocyclic alkylation, providing two macrocycles embedded in keramaphidin alkaloids in a single
step. Thus, concise total synthesis of keramaphidin B and ingenamine is achieved within 13 steps from

commercially available compounds.

In Chapter 2, the efficient construction of the two macrocyclic amines in manadomanzamine aklaloids is
described. The Wittig reaction with unstable ylides and subsequent macrolactamization forms the ten-membered
macrocycle containing the Z-olefin. The resulting lactam undergoes the Ir-catalyzed reductive Strecker reaction,
providing the G-ring of manadomanzamine alkaloids. In addition, according to the developed procedure, the
eleven-membered H-ring is constructed. Thus, the promising approach to two macrocyclic amines in

manadomanzamine alkaloids is developed for the first time.






