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Porous materials are applicable to nanofluidics, to catalysis, and to gas storage and can be used as con-
trolled nanoenvironments to stabilize reactive species or facilitate selective reactions. Our group has fo-
cused on macrocyclic building blocks that are constructed from urea groups and organic C-shaped spacers.
These simple building blocks are remarkably robust and assemble in high fidelity to give columnar struc-
tures. A subset of nanoporous molecular crystals, the columns are held together by non-covalent interac-
tions. Modifying the C-shaped spacer alters the size, shape, and functionality of the columns. Macrocycles
with larger cavities afford guest-accessible channels that can be used to uptake guests and to study the dif-
fusion of guests through homogeneous 1-dimensional tubes. These porous crystals have also been applied
as a reaction vessel to facilitate photochemical reactions including dimerizations, oxidations mediated by
singlet oxygen, and radical polymerizations. Controlled supramolecular assembly of benzophenone, a well-
known triplet sensitizer was also found to modulate its photophysics and to generate long-lived stable or-
ganic radicals. Assembled materials with exterior functional groups can expand like clays to bind guests
between columns. This talk examines the optimal design of these materials and probes their utility.
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