3B09

KPTEECREGEET DT/ Fa1—TORNEN,
EERME S UBEEE

PPN ey
Yiyang Zhan, /NEER, &fE K, OFMFE—

Thermodynamic, Kinetic, and encapsulation properties of
self-assembled nanocubes in water

Yiyang Zhan, Tatsuo Kojima, Satoshi Takahashi, oShuichi Hiraoka
Department of Basic Science, The University of Tokyo

[ Abstract] 2-nm-sized cube-shaped molecular self-assemblies, i.e. nanocubes, have been
developed. Nanocubes are assembled from gear-shaped amphiphiles (GSAs) in water with the
aide of van der Waals and cation-rt interactions and the hydrophobic effect. Though the
driving forces used in the formation of the nanocubes are weak intermolecular interactions,
one of the nanocubes, 1, showed extremely high thermal stability; the decomposition
temperature of the nanocube is 130 °C. As the components (GSAs) of the nanocubes are
connected by nondirectional, weak interactions mentioned above, nanocube 14 can expand or
contract its size upon binding of hydrophobic and anionic guest molecules by responding to
their size, shape, and charged state. It was also found that thermally more stable nanocubes
are kinetically more stable. Finally, a temperature-controlled cycle of transition between
ordered (a mixture of homoleptic nanocubes) and disordered (a statistical mixture of
nanocubes composed of two kinds of GSAs) states was realized using two kinds of nanocubes
with different thermal stabilities.
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Fig. 1. (a) Chemical structures of gear-shaped amphiphiles, 1 and 2, schematic illustration of a nanocube, and
induced-fit property of the nanocube. (b) A temperature-controlled cycle of transition between ordered and
disordered states formed from two kinds of GSAs, 1 and 2.
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