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Abstract

The field of metal-organic frameworks has been extensively investigated over the
past few decades with a focus on functional material research and crystal engineering.
One of the challenges in this field is to forecast the crystal structure from the building
units. This research discusses the crystal structures and functional properties toward
catalysis, spin-crossover, and the structural dynamic behaviors in a novel series of metal-
organic frameworks and metal-supramolecular frameworks containing various
carboxylates and N-donor organic ligands. In the first system, carboxylato zinc(Il) metal-
organic frameworks with 1,2-bis(4-pyridyl)ethane exhibit diverse structural frameworks
and act as active heterogeneous catalysts for the high-yield cyanosilylation reactions and
show highly size-selective properties for the substrate benzaldehyde. Next, the study of
the magnetic properties of new spin-crossover iron(ll) complexes with 2,2'-
dipyridylamino/s-triazine-based ligands and triply-bridged dinuclear copper(ll)
complexes are reported. Interestingly, the spin-crossover properties of these complexes
present distinct behaviors which are both ligand- and anion-dependent. The investigation
carried out clearly shows the importance of supramolecular contacts in the cooperativity
of the spin-transition process. Finally, a variety of novel cobalt(Il) coordination polymers
and supramolecular frameworks reveal solvent-induced reversible structural dynamic
behaviors with chromotropism.
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