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$3CEE B Synthesis of Star- and Graft-Polymers Using Thiol Compounds Derived from
Five-Membered Cyclic Dithiocarbonates and Amines, and Characterization
of the Polymers

Chapter 1.

Chapter 2.

Chapter 3.

General Introduction

Synthesis of Refractive Star-Shaped Polysulfide by Anionic Polymerization of
Phenoxy Propylene Sulfide Using an Initiating System Consisting of Trifunctional
Thiol Derived from Five-Membered Cyclic Dithiocarbonate and Amine
ABSTRACT: Star-shaped poly(phenoxy propylene sulfide) (poly(PPS)) were
synthesized by anionic polymerization using a trifuncitional initiator (I;) derived
from a trifunctional five-membered cyclic dithiocarbonate and benzyl amine.
Conditions for the anionic polymerization of PPS were optimized to obtain
polymers with desired Mys and narrow M, /M;s. The best catalyst and solvent were
DBU and DMF, respectively. The star-shaped structure of the resulting star
poly(PPS) were supported by SEC analysis. The refractive indexes (np) of the star
poly(PPS) were relatively high (> 1.64).

Formation of Negative Photo-Resist Patterns by Photo-Cross-Linking Reaction of
Star-Shaped Polysulfides Bearing Polymerizable Groups at Chain-ends
ABSTRACT: Various star poly(phenoxy propylene sulfide) (PPS) with curable
end groups was synthesized by the functionalization of the propagating ends of
star poly(PPS) wusing various electrophilies. The functionalization with
chloromethyl styrene proceeded quantitatively, and afforded polymers with M,
almost agreed with theoretical value and narrow M,/M,. The photo-curing
conditions were optimized, and the addition of 10 wt% of poly(ethylene glycol)
diacrylate was effective to attain sufficient cross-linking. The photo-curing
reaction of the end-functionalized poly(PPS) films cast on silicon wafers was

conducted by UV irradiation. Developing this polymer yielded negative
photo-resist patterns..




Chapter 4. Synthesis of Amphiphilic Graft Copolymer by Reaction of Poly(methacrylate)s

Bearing Cyclic Dithiocarbonate Moieties with Amine-functionalized Polymers and
Application of the Resulting Polymers _
ABSTRACT: Amphiphilic graft copolymers consisting of polymethacrylate stems
and polyether graft chains were synthesized by the reaction of mono-amino
terminated polyether and precursor copolymers prepared by the copolymerization
of n-BuMA and a methacrylate bearing five-membered dithicarbonate moieties.
The graft-onto reaction proceeded successfully, and graft copolymers were
obtained in high vields. The wettabilities of the graft copolymer film were
increased as the polyether content. ’

Chapter 5. Summary




