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Pillar[n]arenes have high symmetrical pillar-shaped structures and high free volumes, making
them good candidates for the preparation of porous materials for gas and organic vapor
adsorption. Herein, we report pillar[n]arene-based porous materials. First, we discuss gas and
organic vapor sorption ability of

crystalline state pillar[n]arenes. okt
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Figure 1. (a) Synthesis and (b) structure of pillar-shaped macrocyclic compounds “pillar[n]arenes”.
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Figure 2. (a) Chemical and (b, c) X-ray

single-crystal structures of per-hydroxylated
pillar[6larene 1. The solvent (acetone) in the
structure was removed. (c) View along the ¢
axis.
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Figure 3. Micropore volumes (MV) of 1
estimated by the DA method, plotted against

kinetic diameter (KD) of molecular probes.
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Figure 4. Sorption isotherms of activated
crystals 2 towards gases and vapors of
linear n-hexane at 25 °C. Solid symbols:

adsorption; open symbols: desorption.
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Figure 5. (a) Chemical structure of pillar[5]arene containing one benzoquinone 3. Color change by

exposing to vapors and crystal structures of 3 prepared from (b) methanol and (c) n-hexane.
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Figure 6. (a) Hexagonal structures of 1. (b) 2D supramolecular polymerization by oxidation of

hydroquinone units, and (c) porous carbon (5) prepared by carbonization of 2D sheet 4.
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Figure 7. Proposed mechanism of (a) the 2D hexagonal sheet formation by assembly of
pillar[6larene 1, (b) the tube formation by pillar[5]quinone 6, and (c) the vesicle formation by
co-assembly of cyclic pentagon pillar[5]quinones 6 with cyclic hexagon pillar[6]arenes 1.
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