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Theoretical Study on Self-assembled Nanocubes: Stabilization and Encapsulation Process of
Guest Molecules  ('Graduate School of Science, Yokohama City University,’Graduate School
of Arts and Science, The University of Tokyo, *Graduate School of Data Science, Yokohama

City University) ~OMoe Murata,' Hongye Chen,” Osamu Kobayashi,' Tomomi Shimazaki,'
Shuichi Hiraoka,? Masanori Tachikawa®

Hiraoka and coworkers reported that six gear shaped amphiphile molecules (GSA 1°*) form a
cube-shaped hexamer, i.e. nanocube 15'>", in water with high thermal stability. They also found
that 2'**, which lacks methyl groups in 1¢'>, is less stable than 1¢'**. We have carried out
molecular dynamics (MD) simulations for nanocubes 1¢'**, 2¢'**, and 3¢'*". Here, 3¢'*" has
methyl groups only on the equator region in nanocube. The structure of 26'>" was deformed due
to the large fluctuation, while those of 1'% and 3¢'** maintained cube-shaped structures. Our
MD study clearly indicated that methyl groups on the equator crucially stabilize nanocubes.
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