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Novel synthesis and functionalization of polyhedral oligomeric silsesquioxanes have
been investigated. We first studied the reactivity and functionalization via nucleophilic
substitution reactions on octakis(3-chloropropyl)octasilsesquioxane (T;) with fine-tunable
functions, leading to the formation of novel T, compounds (e.g. o-sulfobenzimide,
phthalimide, bromo, iodo, acrylate, and methacrylate). However, some of them (e.g.
phthalimide, acrylate, and methacrylate) have found the formation of deca- and
dodecasilsesquioxanes (T,,and T,,) cages during substitution reactions. Consequently,
we found the electronic effect of nucleophiles to promote cage-rearranged
silsesquioxanes (T4, T4, and T,,). Moreover, the isolated products of each pure cage
were found the chemical structure/ physical property relationship (e.g. states of matter,
glass transition temperature, and melting point) of silsesquioxane cages not only is
dependent on the symmetry of the inorganic silsesquioxane core at a given temperature

but also is dictated by the organic substituent mobility.
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