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The Mechanism of the Copolymerization of Some Olefins
with Maleic Anhydride*

By Chuji Aso and Toyoki KUNITAKE

(Received June 11, 1965)

Alternating free-radical copolymerization have
been explained as resulting from the polar
interaction of a growing radical and a mono-
mer,”> from the stabilization of the transi-
tion state of propagation due to electron
transfer,” and from the charge-transfer complex
between monomers.®

Although w-phenylalkenes copolymerize with
maleic anhydride easily,”” it has been found
in this laboratory that 4-cyclohexyl-1-butene
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(CHBu) does not give a copolymer with maleic
anhydride under the conditions under which
4-phenyl-1-butene copolymerizes. For example,
the phenylbutene (1.0 mol./1.) and maleic an-
hydride (1.0mol./1.) in methyl ethyl ketone,
with azobisisobutyronitrile (0.25x 10-2 mol./L.)
as an initiator, gave 21% of a copolymer
(M. W.> 2000) with an approximately 60 :40
composition at 70°C in 5hr. On the other
hand, 4-cyclohexyl-1-butene and l-octene gave
trace amounts of solid products under the
same conditions. This difference in reactivity
cannot be considered to be due wholly to the
different inductive effects of the benzene and
cyclohexane rings, since these rings are
separated from the double bond by two
methylene groups.

Assuming similar initiation and termination
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reactions, the higher copolymerizability of
4-phenyl-1-butene may be attributable to the
following propagation mechanisms, which are
specific to this monomer :
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In Eq. 1, the benzene ring of the propagat-
ing radical and maleic anhydride form a
charge-transfer complex, while in Eq. 2 the
propagating maleic anhydride radical forms a
similar complex with the phenylbutene mono-
mer.”

A third possibility to be considered is the
intramolecular complex-formation of the
phenylbutene radical, as may be assumed in
the polymerization of vinyl benzoate.®> The
radical would then become a kind of ocn-
jugated free radical, and would show a very
different reactivity from that of the cyclo-
hexylbutene radical.

Which of these three schemes contributes
most to the higher copolymerizability of the
phenylbutene remains to be clarified. However,
the process depicted by Eq.2 seems important
in the copolymerization of styrene and maleic
anhydride; evidence which supports this
mechanism has been presented elsewhere.”
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