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This thesis is entitled “Synthetic Study of Biofunctional Molecules (PGLs and Lignans) Using Cyclic boron Compounds”
and consists of five chapters.

In chapter 1, backgrounds and objectives of the research are described.

In chapter 2, development of direct a-selective glycosylation and its application for synthesis of partially O-methylated
oligosaccharides, which are related to sugar moieties in phenolic glycolipids (PGLs), are described. Treatment of glycosyl
trichloroacetoimidates with iodine and tetrabutylammonium trifluoromethanesulfonate resulted in their activation under low
temperature and provided the a-glycoside with excellent selectivity. It was noteworthy that both of high electron density of
glycosyl imidates and enough nucleophilicity of glycosyl acceptors was necessary to high a-selectivity in glycosylation. The
method was successfully applied for synthesis of the sugar parts of PGL-1 and PGL-tb1 in a straight forward manner.

In chapter 3, chemical synthesis of PGL model compounds and chemical probes by sequential Suzuki-Miyaura coupling
using synthetic glycosides in chapter 2, a cyclic borane, and aryl bromide and evaluation of their immunosuppressive
activities are described. Suzuki-Miyaura coupling of the glycosides with the cyclic borane provided an acyclic borinic acid as
an intermediate. The borinic acid shows low reactivity toward transmetallation to palladium species compared with the cyclic
borane and underwent the coupling at harsher conditions to provide targets in this study with one-pot process (11 examples,
50-92% yields). Finally, biological evaluation provided knowledge about structure-activity relationship of PGLs and found
relative strong immunosuppressive PGL analogues.

In chapter 4, unified synthesis of lignans using cyclic borates as key intermediates was described. Sequential
hydroboration of 2,3-disubstituted-1,3-butadiene derivatives with monoalkylboranes afforded five-membered cyclic boranes
diastereoselectively and the resulting organoboron compounds was applied for construction of carbon skeletons of lignans.
The results of screening of dines and monoalkylboranes revealed that the stereoselectivity depended on a mode of second
hydroboration and could be controlled by steric hinderance of substrates. Furthermore, it was found that a cyclic borate,
which was prepare from the cyclic borane and an organometallic reagent, was superior to the cyclic borane in term of their
reactivities and chemoselectivities. Finally, several carbon skeletons of lignans were transformed into natural products.

In chapter 5, conclusion of this thesis is described.
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