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Nanoporous metal complexes are solid materials composed of metal ions and organic ligands
bearing nano-space inside and have been studied as gas storage and catalyst materials utilizing
their nanopores. Among them, metal-organic polyhedra (MOP) are soluble due to their discrete
molecular nature, and have the potential for easy processing. For example, it has been reported
that high solubility can be obtained by introducing long-chain functional groups, but such
functional groups occupy free volume in the materials, thus resulting in a decrease ofthe porosity.
Therefore, a new design of highly soluble MOP is required in which the functional groups do not
occupy large space. We focused on Zr MOP, whose metal moiety is capped by cyclopentadienyl
group (Cp). We considered using pentamethylcyclopentadienyl group (Cp*) instead of Cp. Cp*
is bulkier than Cp and decreases interactions between ligands, thus preventing aggregation of
MOPs and increasing the solubility, especially in low polar solvents. In addition, the high
electron-donating property of Cp* strengthens the bond between Cp* and Zr, which may improve
the stability of MOP. We synthesized a new MOP capped with Cp* and clarified its structure by
single-crystal X-ray structure analysis. Then, we evaluated the solubility of this MOP in various
solutions. We also confirmed that the MOP has higher stability than the Cp derivative under acidic
and basic conditions.
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