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SKnthesis of topological helical polymers by precise polymerization and their
characterization
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Living polymerisation of helical polymers was used to synthesise polymeric

materials with distinctive structures, such as cyclic, brush and Janus polymers. The resulting brush
polymers and bottle brush polymers were useful as chiral materials such as optical resolution
materials. Furthermore, star polymers consisting of three poly(phenylacetylene) chains with
precisely controlled chain lengths were synthesised through living polymerisation of phenylacetylene
derivatives using a Rh-based multi-component catalyst system. The structure-function relationship
of these star polymers was also explored. The resulting star polymers were thoroughly characterised
using various spectroscopic techniques and their star-shaped structures were clearly visualised
using atomic force microscopy (AFM).
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Table 1. Results of the Polymerization of Phenylacetylene (1) with a Rh-based Multicomponent
Catalyst System Using Initiator AR

polymer
[Rh]/
run base M
([A1/3) yield (%) Mud Mi9)
X 1074
1 50% KOH 1.5 65 - -
2 10% KOH 1.5 85 1.4 1.03
3 10%KOH 2.0 92 1.3 1.05
[a] A 0.10 mmol  [Rh(nbd)CI], 0.05 mmol Runl 2 0.067 mmol Run3 DPA 0.15 mmol Runl
2 0.2 mmol Run3 THF 0.2 mL 30 Runl 0 Run2 3 10
1 1.7 mmol PPh; 0.15 mmol Runl 2 0.2 mmol Run3 THF 3.8 mL
30 1 [b] [c]SEC THF, 40
Runi SEC SEC
3 la Mn
[1]1/([A1/3) = 50 15,000
Runl A
1 2 3
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SEC
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2. A Rh
[a]
polymer
[ay 21
run yield
([A1/3) ([A)/3) sample code Mhn x 104 Ml Mi€]
@)l
4 50 50 A(poly(Lso-b-250))3 94 2.9 1.05
5 250 250 A(poly(Lzs0-b-2250))3 85 9.3 1.35
[a] : A 0.10 mmol  [Rh(nbd)CI], 0.067 mmol DPA 0.2 mmol THF 0.2 mL 0 10
1 1.7 mmol Run4 8.5 mmol Run5 PPh; 0.2 mmol THF 3.8 mL 30
20 2 1.7 mmol Rund4 8.5 mmol Run5 [b] [c]SEC
THF, 40
A
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9 4c d and 500) using initiator A.
3. A Rh 3R
3S [a]
[31 polymer
run mono-mer
([A)/3) sample code yield (%)L Mhn x 10-4[] Ml Minle]
6 3R 25 A(poly-3R2s)s 95 2.0 1.02
7 3s 25 A(poly-352)3 90 2.1 1.03
8 3R 500 A(poly-3Rso0)3 83 33.4 1.48
9 3S 500 A(poly-3Ss00)3 80 32.7 1.60
[a]l A 0.10 mmol  [Rh(nbd)Cl]. 0.067 mmol DPA 0.2 mmol THF 0.2 mL
0 10 1 0.85mmol Run6 7 17.0 mmol Run8
9 PPh; 0.2mmol  THF 3.8mL 30 1 [b]
[c]SEC THF, 40
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