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Thesis Summary

Natural products are abundant and powerful resources for discovering novel bioactive compounds,
and natural products from marine cyanobacteria collected are especially attractive. As a result of a
series of investigations to discover bioactive compounds from marine cyanobacteria, | have isolated five
unigque compounds.

Chapter 1 mentions the history, development, and usefulness of novel natural product discovery.

Chapter 2 describes iheyamide A, B, and C, novel linear peptides from a marine Dapis sp.
cyanobacterium. The planar structures of all compounds were determined using spectroscopic analysis.
Each absolute stereochemistry was determined by comparing the retention time of each amino acid
obtained from acid hydrolysate to those of authentic standards in the chiral column of the samples.
Iheyamide A showed selective antitrypanosomal activity. In addition, | clarified that a C-terminal
pyrrolinone unit is essential for the activity by evaluating the activities of analogs and synthetic
intermediates of iheyamide A.

Chapter 3 describes kinenzoline, a novel linear depsipeptide from a marine Salileptolyngbya sp.
cyanobacterium. The structures were determined like iheyamides. Kinenzoline showed highly selective
antitrypanosomal activity.

Chapter 4 describes iezoside, a novel peptide-polyketide hybrid glycoside from the marine
cyanobacterium Leptochromothrix valpauliae. The absolute stereochemistry was determined by
combining degradation and derivatizing reactions, computational chemistry, and total synthesis.
lezoside showed a highly potent antiproliferative activity against HelLa cells. In addition, | clarified that
iezoside induced endoplasmic reticulum stress followed by cell-cycle delay and apoptosis via inhibition
of a Ca?*-ATPase activity.

Chapter 5 summarizes these studies. Through this research, | discovered five novel bioactive
compounds from marine cyanobacteria and clarified their structures and biological activities. In
particular, for iezoside, | determined its absolute stereostructure, achieved its total synthesis, and

elucidated its mode of action on cancer cells.






