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Substituent Effect and Reaction Mechanism of Enzyme Model Catalysts in Oxidative
Polymerization of 2-Phenylphenol ('Graduate School of Science, Okayama University of
Science, *Graduate School of Science and Technology, Shinshu University, 3College of Science,
Ibaraki University) O Akiyuki Nakano,! Naoki Asao,? Kiyoshi Fujisawa,> Hideyuki
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We synthesized a new poly(arylene oxide) with ultra-low dielectric constant from
regioselective oxidative polymerization of 2-PhP with an enzyme model (Cu(R'R*R3tacn): R~
3 =1Pr) catalyst (see below).! Recently, we have found that the introduction of one or two bulky
‘Bu group(s) in R'"* can improve catalytic activity and molecular weight of the polymer.?

In the Cu(‘Prstacn) catalysis, a large amount of low molecular weight components with more
branched structures was produced, and the reaction rate in the latter stage of polymerization
was significantly reduced. However, Cu(‘Bu’Prytacn) and Cu(‘Bux"Butacn) catalysts reduced
such low molecular weight components, greatly improved the reaction rates, and meaningfully
increased the M, to more than 10,000. On the other hand, Cu(‘Bustacn) catalyst produced C=0
structures via free radicals, resulting in an increase in the low molecular weight component.
These data showed that moderate bulkiness of R'* would be required to maximize the activity
and selectivity. Furthermore, the Cu(R'R?R3tacn) catalysts have characteristics to form basic
oxygen complexes. Since the p-nZmn?-peroxide complex did not react with phenol,® the
Cu('Bustacn) catalyst is speculated to generate the p-1,2-peroxide complex.
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