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Switching of guest selectivity in inclusion of chlorophenol regioisomers with crystals
of p-tert-butylcalix[4]arene (Graduate School of Engineering, Tohoku University) O Atsuya
Sakamoto, Tomoaki Matsumoto, Masaki Saito, Takuro Sasaki, Naoya Morohashi, Tetsutaro
Hattori

The development of porous materials that can strictly recognize and selectively capture
organic molecules is an important subject that will contribute to the efficiency of industrial
separation processes and the reduction of environmental load. We have been studying
methods to separate organic molecules by using crystals of calixarenes (e.g. 1) and to
control the guest selectivity by external factors. Herein, we try the switching of the guest
selectivity in the competitive inclusion among chlorophenol regioisomers with crystals of
1.

When crystals of 1 was suspended in a decane solution containing (o-, m-, and p-)
chlorophenol (1 molar equiv. each for 1), the p-isomer was selectively included. On the
other hand, inclusion crystals of the o-isomer were selectively obtained in aqueous solution.
Mechanistic studies revealed that the selectivities were achieved under kinetic and
thermodynamic control, respectively. Furthermore, the addition of methanol to a decane
solution of the guest molecules induced the formation of co-inclusion crystals of the m-
isomer and methanol. This guest switching behavior among the three isomers could be
explained by the difference in the thermal stabilities of the inclusion crystals and the
aggregation state of the guest molecules in the solutions.
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