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G BE B Synthesis and Properties of Novel Optically Active Polymers Based on Amino Acids

Amino acids are components of peptides, the indispensable compounds for the life process.
Amino acids and some oligopeptides are now widely used for drugs, foods, and chiral sources
in organic synthesis. Amino acid-based polymers are also expected not only as biocompatible
materials but also as sources of chemically functional materials. This thesis deals with
synthesis and properties of novel optically active polymers based on t amino acids.

Chapter 1 describes the history and previous works on naturally occurring and synthetic
amino acid-based polymers.

Chapter 2 describes the polymerization and reaction of amino acids with di-ters-
butyltricarbonate (DBTC). In Section 1, synthesis and self-polyaddition of the optically active
L- and D-tyrosine-based monomers bearing both isocyanate and hydroxyl groups are
described. In Section 2, a facile synthesis of ¢t-amino acid-N-carboxyanhydrides (NCAs) and
direct polymerization of amino acid with DBTC are described. In Section 3, a facile method
for synthesis and isolation of chiral isocyanato-phenols, obtained from the reaction of L-
tyrosine and L-DOPA derivatives with DBTC is described.

Chapter 3 describes the cationic ring-opening polymerization of optically active cyclic
thiourethanes derived from serines. In Section 1 and 2, the controlled cationic ring-opening
polymerization of a cyclic thiouretrhane (S,) derived from L-serine and the living cationic
polymerization of §; using a novel water-stable initiator under air are described. In Section 3,
Synthesis and radical polymerization of macromonomers prepared by living cationic ring-
opening polymerization of S; with a novel initiator carrying styryl group are described. In
Section 4 and 5, the cationic ring-opening polymerization of optically active N-substituted
cyclic thiourethanes and investigation on high-order structures of the obtained polymers are
described. In Section 6, chiroptical inversion induced by sandwiching units in chiral
polythiourethane is described.

Chapter 4 describes selective cyclopolymerization of bisacrylamide derived from o-pinene
through larger chiral ring formation.

Chapter 5 summarizes the works presented in this thesis and describes the future scopes

related to the works in this thesis.
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