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Research Abstract

The synthesis, the reaction mechanisms and the solution properties of the phenolic resins were studied and the following results were obtained.

1. The synthetic method of calixarene, the cyclic phenolic oligomer, in high yield and in high selectivity were established. By the esterification and the
etherification and by the bonding into acrylic resin and epoxy resin, calixarene became widely applicable. The host-guest interaction of calixarene for organic
molecules and the structure of their clathrate complexes were discussed.

2. The formation reaction of the phenolic resin in early stage is so complex that some elemental reactions had to be considered. Since it is impossible to
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obtain the rate of each elemental reaction by usual organic technique, our computer simulation method was successfully applied.

3. The phenolic resins whose molecular structures were definite were prepared to discuss the molecular conformation in solution. At first, temperatures for
some phenolic resin-solvent systems were determined from phase equilibrium measurements, and then the molecular conformation in a good solvent and in
a slovent were discussed. It was known that the molecules of the phenolic resins shrink considerably because of the contribution of the intramolecular
hydrogen bonding between phenolic hydroxyl groups and the branching, and therefore, acetylated o-cresol resin which has not any phenolic hydroxyl groups
and any branches behave as an unperturbed chain in condition.
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