Science Journal of Kanagawa University 32 : 35-40 (2021)

WE ZW/ 2020 L 3| RGBT AT LR FeBh B SC

N9 ESR IKIC X 5Kk~ L1 VgL
AR 7 2 NV IBFH AT 5 T VN pePiEDFEE

ROILA Y PRPAME Y A

Time-Resolved ESR Study on Assignments of Intermediates
in Radical Reaction with Maleic Anhydride
and Phthalic Anhydride Derivative

Hirona Takahashi® ?, Hiroki Hirano® and Akio Kawai® **

Research Institute for Integrated Science, Kanagawa University, Hiratsuka City, Kanagawa 259-1293,
Japan

Department of Chemistry, Faculty of Science, Okayama University of Science, Okayama city,
Okayama 700-0005, Japan

Department of Chemistry, Faculty of Science, Kanagawa University, Hiratsuka City, Kanagawa 259-
1293, Japan

* To whom correspondence should be addressed. E-mail: akawai@kanagawa-u.ac.jp

Abstract: Radical reactions with maleic anhydride and methylhexahydrophthalic acid were
investigated by observing short-lifetime reaction intermediate radicals to learn the graft po-
lymerization process. Time-resolved (TR-) ESR spectroscopy was utilized to obtain hyperfine
coupling constants (hfcc's) of the intermediate radicals. From analysis of the hfcc's with the
aid of quantum chemical calculations, the structure of these intermediate radicals was deter-
mined. As for maleic anhydride, the reaction with the hydroxycyclohexyl radical was exam-
ined. The TR-ESR spectrum shows dual peaks, which were attributed to the isomers with dif-
ferent configurations probably at the moiety of the cyclohexane ring. Methylhexahydrophthalic
acid was studied as a model compound for one of the important non-radical intermediates in
the graft polymerization starting with maleic anhydride. Hydrogen abstraction by phenyl radi-
cals was used to measure radical reaction products of methylhexahydrophthalic acid. Although
the hyperfine lines of this intermediate radical were broad, the splitting of 33 G derived by two
hydrogen atoms with a nearly equivalent hfcc was recognized, which enables us to determine
the structure. From this information about intermediate radicals, we propose the initial pro-
cess of graft polymerization of polypropylene with maleic anhydride.

Keywords: time-resolved ESR, maleic anhydride, methylhexahydrophthalic acid, radical
addition reaction, graft polymerization
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