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Hollow molecular structures capable of guest inclusion represent an area of raising interest and lie at the forefront of the modern
supramolecular chemistry.[1,2] Originally studied in solution, this concept has been extended in the solid state, after the pioneer work
on the “crystalline sponge method” (CSM). [3] The CSM primary application has been the unambiguous structural determination via
SC-XRD of a single analyte encapsulated inside a porous MOF. However, as the host-guest systems often show severe disorder, their
reliable crystallographic determination is very demanding [1,2] thus the dynamics of the guest entering and the formation of
nanoconfined molecular aggregates has not been in the spotlight yet.

We extended the concept of the CSM stepwisely monitoring the structural evolution of nanoconfined supramolecular aggregates of
guest molecules with the concomitant displacement of pristine DMF inside the cavities of a novel flexible MOF, PUM168.
Furthermore, we correlated this phenomenon to the structural reorganization of the host framework, elucidating the dynamic interplay
between the container and the content. [4] In order to deeply understand the “physiology” of PUM168 breathing during the guest
uptake, we focused our attention on the three main actors involved in the play: i) the MOF structure, ii) the leaving DMF molecules
trapped during the synthesis of the MOF and iii) the incoming guest molecules uptaken during the soaking process. [5]

The fate of each actor influences and is influenced by the other two characters, in a play that shows how the structure of the
framework changes in response of the guest positioning and composition. [5]
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Figure 1. a) schematic representation of the PUM168 solvent-to-guest exchange. b) After 1-day of soaking DMF is partially replaced by
guest, after 7 days PUM 168 nets rearrange and guests organize in a supramolecular cluster.
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