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Synthesis of Cage-shaped Nanoporous Metal Complexes with Charge-transfer Sites on the

Surface (Graduate School of Engineering, Nagoya University,) ORyohei Okayasu, Shinpei
Kusaka, Susan Sen, Ryotaro Matsuda

Nanoporous metal complexes (NMCs) are a class of solid materials consisting of metal ions
and organic ligands. They are getting more attention as gas adsorbents due to the uniform
nanospace inside the framework. Metal-organic polyhedra (MOP) is one of NMCs having a
discrete molecular structure. Various functions can be introduced to MOP surfaces by designing
the organic ligands and modifying the coordination-unsaturated metal sites. Recently, porous solid
materials bearing both high processability and porosity by assembling surface-modified MOPs
have attracted much attention. For example, it has been reported that an amorphous MOP network
with high processability and porosity can be generated by attaching a flexible linker to MOP
surface to bond MOPs together. However, a decrease in gas adsorption capacity is reported in the
amorphous network due to the loss of external pores. Thus, developing a new method to obtain a
crystallinity network is demanded.

In this work, we focused on the charge-transfer interaction. We expect that, by regularly
introducing weak charge-transfer interaction on MOP surface, reversible MOP network formation
and dissociation enables the formation of porous materials with both high crystallinity and
processability. We synthesized a new MOP using Rh ions and organic ligands with pyrene groups,
and investigated the structure by MALDI-TOFMS and spectroscopic analysis.
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