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Porous organic molecules are a class of materials that, by contrast with framework materials,
are constructed by the intermolecular packing of discrete organic molecules that contain void
space in an internal cavity1 and are typically solution processable. Many experimental and
computational studies have been conducted on porous cages, however design and prediction of
new molecular structures still represents a great theoretical challenge.2 In this context, we
developed a computational strategy to generate new porous organic molecules and test their
experimental feasibility. Building blocks with different number of reactive ends (from 2 to 4)
were assembled according to the topology of Platonic and Archimedean polyhedra. The cages
we obtained were divided into four different families, each family including cages made up by
the same pair of building blocks, but with different topologies. An initial force field evaluation
was applied to the structures in order to test the shape persistency of their cavity, and any
collapsed cages were “inflated” with a technique developed in the group to simulate solvent
effects.3 Following this, the structures were refined with DFT methods and the cages were
ranked by their relative energy, assuming that the cage with the lowest relative energy would be
the most experimentally feasible outcome. Figure 1 shows an example of this procedure, and
the cage with lowest relative energy matches experimental results4.
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Figure 1: schematic representation of the procedure adopted.
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