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This thesis deals with synthesis of novel polymers based on reactivity of trifunctional five-
membered cyclic dithiocarbonate. _ '

Chapter 1 describes background of five-membered cyclic dithiocarbonate, and its
application to novel polymer synthesis from trifunctional five-membered cyclic
dithiocarbonate.

Chapter 2 describes synthesis of trifunctional five-membered cyclic carbonate and
dithiocarbonate derivatives and their application to crosslinked polymer synthesis with
diamines. The trifunctional cyclic carbonate or dithiocarbonate were synthesized from
trifunctional epoxide and carbon dioxide or carbon disulfide in the presence of lithium bromide
in good yields. Crosslinking reactions of the trifunctional cyclic carbonate or dithiocarbonate
with p-xylylenediamine or hexamethylenediamine afforded corresponding crosslinked
poly(hydroxyurethane)s or poly(mercapto-thiourethane)s quantitatively.

Chapter 3 describes three-armed polymer synthesis by anionic polymerization of propylene
sulfide using trifunctional initiator derived from trifunctional five-membered cyclic
dithiocarbonate. The new trifunctional initiators prepared trifunctional five-membered cyclic
dithiocarbonate and amines efficiently initiated the polymerization of propylene sulfide to
afford the corresponding three-armed polymers with desired molecular weights. This method
will effectively provide diverse multi-armed poly(thioether)s with desired functionality on the

core structure.
Chapter 4 describes synthesis of novel radical addition-fragmentation chain transfer (RAFT)

agents and their application to three-armed polymer synthesis. The trifunctional RAFT agent
was prepared from tris(mercapto-thiourethane), which is obtained from the aminolysis of tri-
functional five-membered cyclic dithiocarbonates. Radical polymerization using trifunctional
RAFT agent afforded the three-armed polystyrene having narrow polydispersity. A three-
armed polymeric RAFT agent was also synthesized by the anionic polymerization of propylene
sulfide initiated by the tris(mercapto-thiourethane) in the presence of DBU followed by
reaction with carbon disulfide and benzyl bromide. The three-armed polymeric RAFT agent




gave three-armed poly(propylene sulfide-b-styrene) in quantitative yield.

Chapter 5 describes the cationic polymerization behavior of trifunctional five-membered
cyclic dithiocarbonate. The cationic polymerization of trifunctional cyclic dithiocarbonate with
TfOMe afforded the corresponding crosslinked poly(dithiocarbonate). On the contrary, in the
cationic polymerization of trifunctional cyclic dithiocarbonate with TfOH, crosslinked

polymer, branched polymer, and isomer were obtained.
Chapter 6 summarizes the works presented in this thesis and the future scopes related to the

works in this thesis.
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