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Synthesis of transformable block copolymers using movable linking point and its
application for elastomers
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Transformable triblock copolymers, whose backbone structure was able to change
from A:B branched to ABA linear skeletons, were synthesized to develop the
stimuli-responsive material to switch the mechanical properties from fluid to elastic
character. In order to transform the polymer skeletons, ammonium/crown ether type
rotaxane was used as the sliding connecting point.

Rotaxane-linked block/graft copolymers, which consist of poly(8-valerolactone) and
polystyrene as a main chain and a side chain polymers respectively, were first
synthesized to confirm the introduction of a side chain on the wheel component of the
rotaxane with a functional crown ether.

The transformation of the polymer skeleton was also investigated. A trifunctional
rotaxane initiator was synthesized to start the polymerization of &-valerolactone from
the both ends of the axle component and a wheel component. Then, the wheel
component was moved from the middle of the main chain polymer to the end of the
main chain polymer, indicating the polymer skeleton was changed from the 3-armed to
linear structure. The transformation of the polymer structure was confirmed by GPC,
NMR, and viscometric measurement.

Based on the above results, A2B branched polymer was synthesized to transform
ABA linear polymer using poly(1,4-dioxepan-2-one) and polystyrene as A and B blocks,
respectively. The glass transition temperature of poly(1,4-dioxepan-2-one) was lower
than r.t., while polystyrene higher. Therefore, the transformation of the polymer
structure affected the mechanical properties from fluid to elastic properties, which
were observed by the rheological measurement.
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