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Living Radical Polymerization 4. Stereospecific Living Radical Polymerization

Shigeru YAMAGO®, Yasuyuki NAKAMURA (Institute for Chemical Research, Kyoto University Gokasyou, Uji 611-
0011, Japan)

Living radical polymerization (LRP) enables the control of molecular weight and molecular weight distribution of
polymers synthesized, but it is no effect on stereoregulation (tacticity) of the polymer. With the progress of stereospe-
cific radical polymerizations, several attempts have been made to combine it with LRP to achieve simultaneous control
of molecular weight, molecular weight distribution, and tacticity. This forth article describes these stereospecific
LRPs. Synthetic routes to stereoblock polymers and stereogradient polymers are also described.
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Table 1 Effect of Lewis acid on tacticity (m) in free radical polymer-

ization of (meth) acrylamides and MMA.“

m(%)

Monomer” Lewis acid
([Monomer]o/M)¢  ([Lewis acid]/M)¢ In the absence In the presence
of Lewis acid of Lewis acid

AM(1.0) Yb(OTf)s (0.1) 46 80
NIPAM (2.4) Y (0T (0.2) 45 80
DMAM(1.0) Y (OTD)5 (0.1) 46 84
MAM (2.0) Yb(OTf)3 (0.2) 17 638
MMA (2.4) Sc(0TH) 3 (0.9) 20 45

“In CH30H at 60 C.

®Monomer abbreviation. AM: acrylamide, MAM: methacrylamide, and

for others, see text.
¢Initial monomer concentration.
4Lewis acid concentration.
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Figure 1 Proposed mechanism of the stereospecific polymerization
in the presence of Lewis acid.

(10)



$83% 425 (2010) IF % F2
(@) NIPAM
< Y(OTf),
AIBN
)\ )]\/Ph /LFJ\‘I/\ )I\/Ph
S 60 °C
-18300a
PDI- 1.76 (1.84)
m = 87% (47%)
(b)
DMAM |
Ph i Y(OTY) O\ g
AIBN
/%3 g PWLF:IFS)LW
60 °C

M, = 10100 (10400)
PDI =1.24 (1.17)
m = 83% (53%)

Figure 2 Stereospecific polymerization with a RAFT chain transfer agent in the presence of Lewis acid. The numbers in parentheses are M,,
PDI and m for polymerization in the absence of Lewis acid. “ M, of polymer obtained in the absence of Lewis acid is not given.
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Table 2 Effect of polar solvent on tacticity (r) in free radical poly-
merization of VAc.”

Solvent (%)
None 53
CH3;0H 53
F,C_OH 3 55"
F3
FsC OH 4 62
FsC
CF F
ot T om
FsC Cry ° 61

“Polymerization coniditions :[VAc]= 2.0 M, [V-70]
=200 mM, at 20 C. * [VAc]= 22 M, AIBN was
used instead of V-70 ([AIBN]=150 mM), at 20 C.
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( @ : Fluoroalcohol, I . Steric repulsion, —9—: Rotation around the bond )

Figure 3 Proposed mechanism of the stereospecific polymerization in
the presence of fluoroalcohol.
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Figure 4 Sereogradient polymer synthesis by Ru-catalyzed ATRP of HEMA and SIHEMA.
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