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In this thesis, the development of synthetic method of glycopolymers using m-allyl nickel catalyzed living
coordination polymerization and the synthesis of lipomannan derivatives for the purpose of the functional
control of immunological control are described.

In chapter 1, introduction of this thesis is described.

In chapter 2, the development of synthetic method of end-functionalized glycopolymers using m-allyl nickel
catalyzed living coordination polymerization is described. In order to definitize the utility of this method,
glucose, galactose, mannose, sialic acid-containing end-functionalized glycopolymers were synthesized. The
labeling of these glycopolymers with fluorescent dye was also described.

In chapter 3, the synthesis of a(2,8) disialic acid-containing fluorescent-labelled glycopolymer and its
application to the functional control of known a(2,8) disialic acid receptor Siglec-7 were described. In order
to increase the affinity with Siglec-7, a(2,8) disialic acid-containing fluorescent-labelled glycopolymers were
synthesized by m-allyl nickel catalyzed living coordination polymerization. These glycopolymers showed
strong dissociating ability against the complex of Siglec-7 binding domain and the solid-supported GD3.

In chapter 4, the development of synthetic method of monoacylated phosphatidylinositol dimannosides
derivatives and the synthesis of its analogues were described. In order to elucidate the structure-activity
relationship, these analogues were synthesized by one-pot glycosylation or alkylation as a key step. TNF-a
production of lipomannan analogues were assessed with TLR2 by TNF-a ELISA assay. However, these
analogues did not show strong activity.

In chapter 5, the development of synthetic method of a(1,6) oligomannan derivatives using chemoselective
iterative glycosylation and the synthesis of lipomannan derivatives carrying variety in sugar chain length.
In order to elucidate the effect of a(1,6) oligomannan chain length, monoacylated phosphatidylinositol tri-,
tetra-, hexamannosides were synthesized. TNF-a production of these analogues were assessed with TLR2
by TNF-a ELISA assay. Monoacylated phosphatidylinositol tetra-, hexamannosides showed
concentration-dependent TNF-a production.

In chapter 6, the conclusion of this thesis is described.
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