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Development of inclusion methods with high selectivity and wide guest scope for
difficult-to-separate guests by controlling the guest recognition space in
cyclic host crystals
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We have developed inclusion methods with high selectivity and wide guest
scope for organic molecules and rare metals by controlling the guest recognition space of molecular
crystals of cyclic host molecules, calixarene (CA) and cyclodextrin (CD) using chemical
modifications and third components. Notable achievements include 1) expansion of guest-scope and
selective inclusion of alkane isomers by salt crystal formation of thiacalixarene with diethylamine,

2) enantioselective inclusion of amino acids with CD crystals in the presence of bulky sulfonic
acid, 3) selective collection of lanthanide ions with the crystals of tetramethylammonium salt of
calixarene diphosphonic acid.
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Fig. 3 Enantioselective inclusion of pyrene-1-sulfonate salts of a-amino acids with the crystals of a-cyclodextrin.
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Fig 4. Competitive extraction of lanthanide ions with the  Fig5. Schematic view of crystal structure of 4.

crystals of 3 (a) and 4 (b, ¢). Conditions: Ag. phase (2 mL):
[Metal] aginit= 6.0x10-3 M for each metal ions, [HCI] =0.01 M,
solid phase: 3 or 4 (6.0 umol), 30 °C (a, b), 60 °C (c), 24 h.
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