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Development of Topological Polymers by Host—guest Complexation

Naoyuki HISANO™

Topological polymers incorporating mechanically interlocked motifs (e.g., rotaxanes and catenanes) can
exhibit enhanced toughness and elasticity because mechanical bonds provide internal mobility for stress
relaxation and energy dissipation. One widely used strategy to construct mechanically interlocked motifs
proceeds via a pseudorotaxane intermediate formed by host—guest complexation, where efficient formation
relies critically on the complementary design of the macrocyclic host and the axle guest. We have developed
porphyrin-based host—guest systems and extended them to higher-order architectures. Here, as a molecular
platform toward chiral topological polymer structures, we report the synthesis and chiroptical characterization
of chiral macrocyclic tetrakisporphyrin (R,R)- and (S,S5)-2 designed to adopt a single-handed helical twist.
Circular dichroism (CD) spectroscopy revealed distinct Cotton effects in toluene, while solvent-dependent
changes were observed in N,N-dimethylformamide (DMF). Combined conformational analysis and TD-DFT
simulations suggest that (R,R)-2 prefers an M-twist in toluene and a P-twist in DMF.
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