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Formation of supramolecular gels of hydrogen-bonded organic unit-modified dumbbell-shaped

POSS  (Grad. Sch. Sci. Tech, Kyoto Inst. Tech.) O Jinshiro Takeuchi, Ichiyo Tokuami,
Hiroaki Imoto, Kensuke Naka

Supramolecular self-assembled materials have been applied in various fields such as
molecular recognition, separation, adhesion, self-healing, catalysis, energy conversion and
storage, and information recording. Cage-shaped silsesquioxane (POSS) is a promising
molecule as a nanobuilding block for organic-inorganic hybrid materials, which has the ability
to form a unique defined structure due to its huge molecular size and high hydrophobicity.
Although there are many studies on the self-assembly of polymers using POSS", there are no
reports on the self-assembly of small-molecular POSS. In this study, dumbbell-shaped POSS
derivatives (3) linked with urea groups were synthesized by the reaction of aminopropyl-
heptaisobutyl-POSS (1) with several kinds of diisocyanates (2) (Scheme 1). By studying
gelation behavior of (3), we succeeded in forming supramolecular gels under specific
conditions.
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Scheme 1. Syntheses of dumbbell-shaped molecules
1) T. Kamitani, A. Ishida, H. Imoto and K. Naka, Polym. J. 2022, 54, 161-167
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