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Precise synthesis of knotted ring polymers and the visualization of the topology

Takano, Atsushi
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Telechelic polyisoprene (Mw=92k) was synthesized by an anionic polymerization and
it was cyclized by end-to-end ring closure reaction in good and poor solvents under dilute conditions to
synthesize unknotted/knotted ring polymers. The ring polymers obtained were separated from the
cyclization reaction products by precipitational fractionation. By SEC-MALS measurements of the
fractionated samples, it has been found that two ring ?olymers have almost the same molecular weight,
while the ring formed in poor solvent reveals the smaller chain dimension than that of the ring formed in
good solvent. These results clearly indicate the evidence of the formation of knotted ring polymers. To
prepare polymer brush for the topology observation of a single molecule by AFM, grafting reaction was
carried out to polyisoprene. From the AFM observation, architecture of knotted ring such as trefoil knot
was clearly observed brushed ring formed in in poor solvent.
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Figure 1. SEC chromatograms of (a),(b) three
samples with molecular weight (Mw) of 92k,
linear(black line), ring-good(red line), and
ring-poor(blue line) and (c), (d) three samples with
Mw of 313k, combined with the corresponding (a),
(c)absolute Mws and (b), (d) radii of gyration (Rg).
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Figure 2. AFM topographic images

linear, (b)ring-good, (c)ring-poor and, (d)
magnified image of rectangle part of (c).
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