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Consecutive Cyclization: A Novel Approach for Multicyclic Polymer Synthesis
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We here proposed a novel synthetic route toward multicyclic polymers based
on the consecutive cyclization of linear polymer precursors possessing a polymerizable group at each
chain end. Specifically, the consecutive cyclization was achieved by the cyclopolymerization of
macromonomers bearing a norbornenyl group at each chain end, affording multicyclic polymers with the
targeted ring size and number of cyclic units. Furthermore, we have performed a systematic
investigation of the correlation between the multicyclic architecture and physical properties.
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Scheme 1. Synthesis of multicyclic polymers via
cyclopolymerization of macromonomer.
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Scheme 2. Synthesis of multicyclic PLLA.
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Figure 1. SEC traces of multicyclic PLLAs
prepared by varying the macromonomer-to-G3
ratio.
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Figure 2. (Left) Chemical structure of brush
PLLA. (Right) T, values of multicyclic and brush
PLLAs as a function of My, paLs.
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Figure 3. Mark-Houwink-Sakurada plots
(upper) and conformation plots (lower) for
high molecular weight multicyclic (blue circle)
and brush PLLAs (red square).
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Scheme 3. Synthesis of multicyclic polymers by
cyclopolymerization of various macromonomers.
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Figure 4. (a) Random and  block
cyclocopolymerizations of NB-PLLA-NB and
NB-PEG-NB. (b) SEC traces of the multicyclic
random and block copolymers as well as the
corresponding macromonomers.
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