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Functional self-assembled materials of interlocked molecules through solvophobic
effects and dispersive forces
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Macrocycles and their [2]catenanes were synthesized by the one-step
reactions of disubstituted adamantanes bearing halophenol units and 3,6-dichlorotetrazine in
moderate yields by utilizing solvophobic effects and dispersion forces originated in the aliphatic
and bulky natures of the adamantane units. Further, these compounds were organized into spherical
particles and their fused network aggregates, whose formations were similarly attributed to
solvophobic effects. The crystalline materials containing volatile organic compounds and
carcinogenic substances were constructed from crystallization of catenanes. Macrocycles were
assembled into tubular and columnar structures containing 1D channels in the crystalline states,
which exhibited permanent intrinsic porosity due to mainly dispersion forces between the adamantane
units, and adsorption of various guest molecules in a single-crystal to single-crystal fashion.

Among them, the pseudorotaxane structures were produced.
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Fig. 1 Synthesis and crystal strcutres of macrocycles (1, 3) and [2]catenanes (2, 4).
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Fig. 4 Pseudorotaxane formation of 1 and C-shaped molecule {12).
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Fig. 9 Fermation of pseudorotaxane structures by guest uptake in
single-crystal to single-crystal fashions.
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