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ABSTRACT

Half-esters are among the most important building blocks for organic synthesis of a variety of
compounds including pharmaceuticals and polymers. Most typically, they are prepared by
monohydrolysis of symmetric diesters.  Therefore, it is important to develop an efficient
methodology for selective monohydrolysis of symmetric diesters.

Ring-opening metathesis polymerization (ROMP) has been attracted great attention of
homogeneous catalysis emerging, owing to its important implications in polymer chemistry as well as
material chemistry. The interesting features of ROMP include the fact that appropriate selection of the
catalyst system enables polymerization of various types of cyclic olefins bearing even polar
substituents. Polycycloolefins synthesized by ROMP are applicable for organic synthesis of an array
of compounds relevant to cell signaling, DNA diagnostics, drug delivery, antibacterial materials, photo
and electrochromic devices, and transistors.

In many applications, the instability of the unsaturated polymers to chemical and thermal
degradation is a concern. Hence, ROMP of cycloolefins, followed by hydrogenation, may enable
synthesis of high molecular weight, narrow polydispersity polyolefins with desirable optical
characteristics, because these ROMP polymers have poor thermal stability due to the unsaturation.

Based on these backgrounds, the author first aimed at improving highly efficient selective
monohydrolysis reactions in the aqueous media for several bulky symmetric diesters. The doubly
functionalized norbornadiene derivatives with ester and carboxyl groups obtained from the
monohydrolsis reaction were polymerized by ROMP for synthesis of various polymers with the
norbornadiene skeleton. Then synthesized polymers were hydrogenated and epoxidized, which are
expected to exhibit higher thermal stability.

More specifically, the following results were described:

1. Through the highly efficient and practical monohydrolysis of symmetric diesters using the

aqueous media, the corresponding half-esters having a norbornadiene skeleton are rapidly obtained in



very high yields. A larger proportion of a water-miscible polar aprotic co-solvent, DMSO, and aqueous
KOH help accelerate the selective monohydrolysis reaction of several bulky symmetric diesters.
Although certain bulky diesters had low reactivity, the co-solvent system can improve the reaction
efficiency significantly.

2. A precise, controlled, and efficient methodology was described, using Grubbs’ 2" generation
catalyst based on living ROMP. Polynorbornadienes bearing various ester and carboxyl group were
obtained in high yields.

3. The synthesized polymers were successfully hydrogenated for synthesis of the doubly
functionalized saturated polynorbornadienes containing various ester groups. The epoxidation reagent,
MCPBA, was an available reagent for converting the polynorbornadiene double bond into the

corresponding epoxide.
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