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Materials Science of Foldamers: Development of Novel Elastomers with Switchable Conductivity

Responsive to Mechanical Stimuli

2. EEH 4 (REIFFEHE)

K 4 0 —<F &N

@# % A Tsuneaki Sakurai
P KF - #E4 BEERFK T

N N T R 5 Graduate School of Engineering, Kyoto University

R - HBER A HEFR L

5 F LHRHIKL Department of Molecular Engineering
B4 BEERFK T

Bh % Assistant Professor

3AtmEMIZES (FB  JEERERD)

K 4 PrEtkR 4 - A - Rk
(K 4)
GERzED | GERx
(K 4)
GEgrEm) T Grwk
(K 4)
Gy T GEmkR)
(K 4)
Gegzm) T | GERE




4. 5538k (300 FELLAY)

Alternating copolymers of perylenediimide (PDI) derivatives and linear flexible
macromonomers such as poly(dimethylsiloxane) (PDMS), poly(ethylene glycol) (PEG), and
poly(propylene glycol) (PPG) were synthesized via polycondensation reactions. The obtained
polymers form interpolymer and/or intrapolymer n—= stacking interactions among PDI moieties in
both solution and in solid state. In solution, clear intrapolymer folding behavior was confirmed
for (PDI-PDMS),-type polymers by absorption and fluorescent spectroscopy. The characteristic
absorption spectral shape was confirmed in THF at any measured concentrations, while smaller
guantum vyield was observed for THF than that in CHCIl; and toluene. On the other hand,
(PDI-PEG), showed both inter- and intra- polymer stacking behaviors depending on the
concentration while (PDI-PPG); -type polymers adopt random-coil structures probably due to the
steric hindrance of methyl groups near the PDI cores. These stacking behaviors were not seen in
the PDMS-PDI-PDMS and PEG-PDI-PEG -type polymers, indicating the effect of alternating
polymer structures on acceleration of m-m stacking interactions. In the solid film state, the
authors found the possibility that the conductivity along intermolecular stacking prevailed against
that along intramolecular stacking, as evaluated by microwave-based conductivity evaluation
technique. (PDI-PEG), films exhibited the maximum electron mobility among the series studied
here, where its value yielded 0.3 cm? V-1 s 1,
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"Control of optical and electrical properties of nano sheets by chemical structure of turning point
in foldable polymer”

Taichi Ikeda, Hiroyuki Tamura, Tsuneaki Sakurai, Shu Seki
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