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Exploring Unique Functions Enabled by Structural Flexibility of Porous Coordination
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Porous coordination polymers (PCPs), also known as metal-organic frameworks (MOFs), are
crystalline framework materials composed of metal ions or clusters coordinated with organic
ligands. Among these, structurally flexible MOFs stand out due to their ability to adopt multiple
interconvertible structures in response to external stimuli such as temperature, pressure, or the
presence of guest molecules. We have successfully developed a range of flexible MOFs that
exhibit unique properties in sorption, separation, catalysis, and sensing, attributed to their
inherent flexibility. For instance, we recently demonstrated that introducing intraframework -
7 interactions can stabilize the porous activated structure and enable the formation of different
guest-free forms depending on the activation method. This approach allows for diverse sorption
properties tailored by the activation process. Moreover, we have enhanced separation properties
by designing diffusion regulation mechanisms within the pores, achieving distinctive sorption
behaviors. These include isotopologue separation, exclusive CO, sorption, and crossover-type
sorption, where gas affinity changes with temperature. Additionally, we have explored the
flexible properties of MOFs in thin-film systems. By utilizing operando GIXRD measurements
under sensing conditions, we investigate the origin of the chemiresistive sensing response in
MOF thin films. In this presentation, we will discuss our recent advancements in the
development of these fascinating flexible MOFs, highlighting their potential for a wide range
of applications.
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