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ABSTRACT

Anionic polymerization of carbonyl-containing polar vinyl monomers (acrylates and methacryltaes) has been often
challenged by side reactions involving the carbonyl group, which deteriorate the control of the polymerization processes.
Proper selection of initiators as well as additives has been proved effective to suppress such difficulties. We have
developed a series of stereospecific living polymerizations of methacrylate that utilize additives such as
trialkylaluminums [1], aluminum bisphenoxides [2], and lithium silanolates [3]. Some of these additives are also
effective in monomer-selective living copolymerization of acrylate and methacrylate. For example, ethylaluminum
bis(2,6-di-tert-butylphenoxide) [EtAI(ODBP),], a bulky Lewis acid, is effective for living polymerization of primary
alkyl acrylate including butyl acrylate (nBuA) and also for syndiotactic-specific polymerization of methyl methacrylate
(MMA). Copolymerization of nBuA and MMA in toluene with tert-butyllithium with EtAI(ODBP), proceeds in a
monomer-selective and living manner to afford a block-like copolymer, poly(nBuA)-block-PMMA, through preferential
activation of nBuA with EtAI(ODBP)s.

Based on these results, polymerization of 2-(methacryloyloxy)ethyl acrylate (MAEA), possessing acrylate and
methacrylate functionalities, was examined for anionic polymerization with EtAI(ODBP), in toluene at —78 °C. A
soluble linear polymer with narrow molar mass distribution was obtained up to 90 % conversion, which consisted of an
acrylate main-chain and methacrylate side groups. The results indicate that the polymerization proceeds acrylate-

selective and living manner as in the case of the copolymerization of acrylate and methacrylate.
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Statistical copolymerization of MAEA and alkyl acrylate under identical conditions afforded a random copolymer.
Thus the reactive copolymers carrying prescribed number of methacrylate groups are readily obtainable by changing
comonomer feed ratio. When polyacrylate anions formed under similar conditions was reacted with a small amount of
MAEA, the acrylate-selective block polymerization took place first, followed by crosslinking reaction to form a star-
branched polyacrylate. Thus the system is not only effective for reactive polymer syntheses but also for star polymer
synthesis.
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