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Development of new polymerization through combination of multi-reactions and
transformations

Satoh, Kotaro
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In this study, we aim to develop a novel method for controlling polymer
structures based on a new concept, which involves reversibly converting stable dormant species,
traditionally used to suppress side reactions in polymerization, into multiple multi-active species
by controlling the electronic state of carbon atoms using multiple stimuli. By combining this
approach with other reaction systems such as click reactions, we aim to form a single polymer chain
through heterogeneous reactions. By reversible activation of the dormant species of conventional
living polymerization or chemically converting them into azide groups, we explored an innovative
method for precision polymer synthesis that allows for flexible design of polymers. In addition, we
aim to evaluate the properties of the resulting polymer materials.
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Scheme 1. Photo-Switchable Cationic/Radical Polymerization of IBVE and Divinyl Monomer
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Figure 1. Crosslinking control by photo-switchable cationic/radical polymerization of IBVE and BDDA using
bifunctional RAFT agent: [IBVE]o/[BDDA]o/[1]o/[ZNCI2]o/[TPOJo = 2250-3000/225-300/7.5-30/2.5-7.5/2.5-15 mM in
toluene/Etz0 (9/1) at 0 or 20 °C.
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Figure 2. EC curves after methanolysis of the obtained gels.
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Scheme 1. Click Polymerization of Alkyne-Azide AB Monomer with Triazole-Containing Initiator in the
Presence of Cu Catalyst
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Figure 3. Click living polymerization of M-1 with I-1 and I-2: [M]o/[1]o/[Cul]o = 250/5.0/15 mM in DMF
at 0 °C.
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Figure 4. 'H NMR spectra (400 MHz, CDCls, 55 °C) of the poly(M-1) with I-1 and I-2.
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