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Precise Anionic Polymerization of Methyl Methacrylate: Simultaneous Control of
Molecular Weight, Stereoregularity, and End-Structure

Yasuhiro KOHSAKA and Tatsuki KITAYAMA* (Department of Chemistry, Graduate School of Engineering Science,
Osaka University, 1-3 Machikaneyama, Toyonaka, Osaka 560-8531, Japan) kitayama@chem.es.osaka-u.ac.jp

Stereospecific living anionic polymerizations of methyl methacrylate are described with the focus on precise con-
trol of polymer structures such as molecular weight and its dispersity, tacticity and end-groups. In particular, recently
developed efficient termination reaction with «-(chloromethyl)acrylates is discussed, which affords stereoregular
poly (methyl methacrylate)s possessing «, 3 -unsaturated esters at the w-ends. The subsequent thiol-ene click reac-
tion resulted in a quantitative end-functionalization. The terminating reaction is also useful to evaluate reactivity of
monomers and stereospecificity of propagating species in the presence of some additives.
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Figure 1 Synthesis of End-functional PMMA via the living anionic
polymerization of MMA in THF.
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Figure 2 Stereospecific living anionic polymerization in non-polar
solvents.
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Figure 3 Synthesis of end-functional stereoregular PMMA: (a)
initiator method, and (b) terminator method.
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Figure 4 Synthesis of end-functional stereoregular PMMA via ter-
minating reaction with a -substituted acrylate and the
subsequent thiol-ene click reaction catalyzed by weak

base.

Table 1 Terminating reaction of stereospecific living anionic
polymerization of various monomers.

Tacticity

b

\lonomer addidve il "/ % "
mm mr rr

MMA Me,SiOLi 70 118 98 2 0 90

(20) EtAI(ODBP), 32 106 0 13 8 98

VMA Me,SiOLi 74 108 98 2 0 98

(20) EtAI(ODBP), 47 105 0 13 87 98

TMSMA Me,SiOLi 140 146 94 4 2 94
(50) EtAI(ODBP), 25 109 1 3 9% 96

nBA(50) EtAL(ODBP), 120 112 - - - 80

* Equivalent to the initiator (Li-:PrIB) .
" End-functionalization ratio.
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Figure 5 Competitive reactions between propagation of 2nd
monomer and termination with 3 against PMMA living
anion.
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Figure 6 Double end-functionalization of stereoregular PMMA via
double click reactions.

Table 2 Relative reactivity of various (meth)acrylates.

Relative o (p-"C

Monomer Reactivity e-value /ﬁp pm )
nBA 88 0.85 130.2
BA 9.8 130.3
3 1 (standard) 0.91 1281
EMA 0.037 0.17 125.0
MMA 0.029 0.40 125.2
TMSMA 0.010 0.40 125.8
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Figure 7 (a) Stereospecificity-transformation in living anionic
polymerization of MMA and (b) its proposed mecha-
nism.
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