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Living Radical Polymerization 2. Polymerization Mechanism and Methods 2

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

Living radical polymerization (LRP) has been regarded as a fundamental technology for the creation of structural-
ly well controlled polymeric materials with increased and/or new properties. This second article describes three meth-
ods of LRP, namely reversible addition-fragmentation chain transfer polymerization (RAFT), organotellurium-, stib-
ine-, and bismuthine-mediated LRP (TERP, SBRP, BIRP), and cobalt-mediated LRP (CMRP) focusing on their meth-
ods and mechanisms. Although degenerative chain transfer mechanism plays a key role in all these three LRP meth-
ods, the differences in chemical structure of dormant species and detail chain transfer mechanisms characterize syn-
thetic scope and limitation of each method.

Key Words : Living Radical Polymerization, Reversible Addition-fragmentation Chain Transfer Polymerization,
Organotellurium-mediated Living Radical Polymerization, Organostibine-mediated Living Radical Poly-
merization, Organobismuthine-mediated Living Radical Polymerization, Cobalt-mediated Living Radical
Polymerization
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Figure 3 Guidelines for selection of RAFT agents for various polymerizations. For Z, addition rates decrease and fragmentation rates
increase from left to right. For R, fragmentation rates decrease from left to right. Dashed line indicates partial control. Monomer
abbreviations. MMA: methyl methacrylate, MAM: methacrylamide, St: styrene, MA: methyl acrylate, AM: acrylamide, AN: acryloni-
trile, VAc: vinyl acetate, NVP: N-vinylpyrrolidone, NVC: N-vinylcarbazole. (Reproduced from Ref. 4 with permission from the Ameri-
can Chemical Society).
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Figure 5 Energy diagram for degenerative chain transfer reaction on dithio-
carbonyl compound.
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Figure 6 Organoheteroatom compound chain transfer agents.
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Figure 7 Activation/deactivation mechanisms in TERP.
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Figure 9 Organocobalt complex catalysts. (Ar = mesityl)
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Figure 10 Activation/deactivation mechanism of CMRP.
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Figure 11 Reactions during the induction period of CMRP.
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Figure 12 Terminal structure of PVAc.
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