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% CRE B Thermally Latent Reaction of Hemiacetal Ester and Epoxides Using Novel Zinc
Complexes and Its Application to Thermally Latent Curing System

This thesis deals with the thermally latent behavior of hemiacetal esters with epoxides catalyzed by
novel zinc complexes, which serve as novel thermally latent catalysts for the cross-linking system of
multi~functional hemiacetal esters and epoxides with high activity and long-term storability.

Chapter 1 describes general introductions containing functional polymer based on hemiacetal ester.

Chapter 2 describes the thermally dissociation behavior of the copolymers carrying hemiacetal ester
with the some vinyl monomers moieties. These copolymers release vinyl ether thermally to transform
into poly(methacrylic acid) derivatives, which can thermal-latently add to glycidyl phenyl ether (GPE)
to afford the corresponding polymers.

Chapter 3 describes thermally latent reaction of hemiacetal esters with epoxides catalyzed by
schiff-base—zinc halide complexes. In section 1, thermal-latently catalysis of Schiff-base—zinc halide
complexes (ZnX,/1) in the reaction of GPE and 1-propoxyethyl-2-ethylhexanoate (POEHA). ZnX,/1
catalyzes this reaction only at moderately elevated temperatures, while the mixture of GPE, POEHA,
and ZnX,/1 can be stored for several months under ambient conditions. In section 2, thermal-latently
behaviors of schiff-base—zinc chloride complexes bearing para-substituent {(ZnCly/1g) are described.
Catalytic activities of ZnCly/1g, depending on the basicities of the a-diimine ligands controlable by the
substituents on the aromatic rings, were evaluated by reaction rate constants (£), the activation energies
(E,), and the frequency factors (4). In section 3, thermal cross-linking reaction employing
multifunctional derivatives affords the corresponding cross-linked polymer in high yield.

Chapter 4 describes thermal-latently behavior of salen zinc complexes (Zn/2g) in the polyaddition of
a diepoxide with di- and trifunctional hemiacetal esters. The catalytic activity of the Zn/2r depended on
the electronic character of salen-ligand.

Chapter 5 describes a polymeric catalyst (Zn/3xucoo) carrying salen-zinc complex structure in the
main chain. Poly(Zn/3nucoo) can be also recycle by simple filtration from the reaction mixtures.

Chapter 6 summarizes the works presented in this thesis and describes the future scopes related to

this research.
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