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The aim of this doctoral thesis is to develop novel functional bio-based catechol-containing polymers derived from
caffeic acid, the component of coffee beans, via living radical polymerization with suitable protecting groups.

In chapter 1, the background and objectives of this research was described.

In chapter 2, two kind of ester-protected vinyl catechol (VC) monomers (butyryl-protected; B,VC, acetyl-protected;
Ac,VC) were synthesized from caffeic acid. The RAFT polymerization of these monomers proceeded well to afford well-
defined polymers. The copolymerization with various vinyl monomers was also conducted and a series of catechol-
containing polymers with various thermal properties were obtained. The deprotection reaction under mild condition using
primary amine was proceeded quantitatively and selectively.

In chapter 3, another VC monomer, tert-butoxycarbonyl (Boc) protected VC (Boc,VC) was synthesized. The RAFT
polymerization of Boc,VC was proceeded smoothly to obtain well-controlled polymers with narrow molecular weight
distributions (M,,/M, ~ 1.1). The resulting polymers were deprotected quantitatively using or heat to afford P(VC) without
complicated purification. These polymers were evaluated as a primer for aluminum—urethane adhesion and found to be
highly effective through the metal-catechol interaction and bond-forming between catechol and adhesive.

In chapter 4, the synthesis of catechol-containing star polymers was examined. The P(Boc,VC)s with RAFT terminal
were synthesized as the arm polymers, followed by the block copolymerization of divinyl compounds as the cross-linker.
The star polymers can be obtained in high yields (>90%) by changing various polymerization conditions.

In chapter 5, various phenol-containing polymers were synthesized and their adhesive properties were compared.
Various cinnamic acid derivatives were used as raw materials to obtain the polymers with one OH group (poly vinyl phenol,
vinyl guaiacol, and vinyl syringol) and three OH groups (poly vinyl gallol). The resulting polymers were compared as the
metal adhesion primers.

Finally, chapter 6 summarized this doctoral thesis.
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