J202-Tpm-05 The 102nd CSJ Annual Meeting

Study of Multi-dimensional Transformations with Successive
Reaction in Cu(ll) Coordination Polymer

(‘Graduate School of Science, Kyoto University, *Japan Synchrotron Radiation Research
Institute) OYao Jing,! Yukihiro Yoshida,' Shintaro Kobayashi,” Shogo Kawaguchi,” Hiroshi
Kitagawa'

Keywords: Coordination polymer; Multi-dimensional transformations; Successive reaction;
Gas sorption; Magnetism

Dimensionality of atomic or molecular arrangements through chemical bonds plays a
crucial role in determining the electronic properties of solids. Coordination polymers (CPs) are
a promising platform for investigating dimensional transformations, because the coordination
bonds (100-300 kJ mol ™), which are generally weaker than covalent bonds (200800 kJ mol™),
possess thermodynamically stable but kinetically labile metal-ligand interactions. Although
considerable efforts are being undertaken to develop CPs with the dimensional transformation,’
a multi-dimensional 1D/2D/3D reversible transformation has not been accomplished.

In this study, we succeeded in realizing the 1D/2D/3D reversible transformation for the
first time in CPs comprising Cu(II) ions and bidentate terephthalate (BDC*"). The 2D layered
coordination framework in 2D Cu-BDC? was reversibly transformed into 1D chains due to the
dissociation of the Cu(Il) paddlewheels induced by water coordination (Figure a). The kinetics
of 2D to 1D successive transformation passing through an intermediate phase was investigated
in situ by synchrotron XRD. The 2D-to-3D transformation was achieved by removing DMF
followed by the connection of the 2D sheets (Figure a). These dimensional transformations
significantly changed chemical and physical properties such as gas sorption and magnetism.
Although the nitrogen gas uptake in open-framework 1D and 2D Cu-BDC was insignificant,
pronounced absorption was observed for
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