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ABSTRACT

Our recent results (published and ongoing studies) on the crystal engineering of several classes of transiently porous and
ultramicroporous (pore size <7 A) porous crystals will be our focus. 1 Guest transport through discrete voids (closed pores) in
crystalline solids is poorly understood. In 2025, we reported a transiently porous azolate coordination network (ACN), featuring
square lattice (sql) topology and the bent linker 1,3-bis(1H-imidazol-1-yl)benzene. [2] Albeit crystallographically identifying the
absence of a permanent guest transport pathway, this ACN was found to undergo phase transformations between distinct closed
pore phases in response to desolvation, humidity, and/or exposure to CO2 and C2 H2 gases. Investigating its guest transport

mechanism, we uncovered a crystal engineering strategy with potential to enable the design of transient porosity in similar
compounds. In 2025, drawing on a comparison of two propyne (C3H 4)-selective and propylene (C3 H6)-rejecting porous
molecular crystals of cyclotetrabenzoin and its tetraacetate derivative, and using a combination of in situ synchrotron powder
X-ray diffraction and molecular dynamic simulations, we established how peristaltic motion facilitates light hydrocarbon
transport, but erodes selectivity.[3] This work breaks new ground on emphasising the importance of often subtle structural
adaptations in sorbent structures to the dynamic column breakthrough separation performances, and offers a new design

strategy (Fig. 1) for gas sorption in transiently porous and ultramicroporous sorbents. [Detailed in page -2]
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Our recent results (published and ongoing studies) on the crystal engineering of several classes of transiently porous
and ultramicroporous (pore size < 7 A) porous crystals will be our focus.! Guest transport through discrete voids
(closed pores) in crystalline solids is poorly understood. In 2025, we reported a transiently porous azolate
coordination network (ACN), featuring square lattice (sql) topology and the bent linker
1,3-bis(1H-imidazol-1-yl)benzene.?! Albeit crystallographically identifying the absence of a permanent guest
transport pathway, this ACN was found to undergo phase transformations between distinct closed pore phases in
response to desolvation, humidity, and/or exposure to CO, and C,H, gases. Investigating its guest transport
mechanism, we uncovered a crystal engineering strategy with potential to enable the design of transient porosity in
similar compounds. In 2025, drawing on a comparison of two propyne (Cs;Hai)-selective and propylene
(CsHe)-rejecting porous molecular crystals of cyclotetrabenzoin and its tetraacetate derivative, and using a
combination of in situ synchrotron powder X-ray diffraction and molecular dynamic simulations, we established how
peristaltic motion facilitates light hydrocarbon transport, but erodes selectivity.® This work breaks new ground on
emphasising the importance of often subtle structural adaptations in sorbent structures to the dynamic column
breakthrough separation performances, and offers a new design strategy (Fig. 1) for gas sorption in transiently porous
and ultramicroporous sorbents.
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Fig. 1: Porosity “without pores”: a crystal engineering strategy to enable the design of transient porosity in
underexplored reticular sorbents, e.g., by peristaltic motion of structurally adaptive porous crystals.
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