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WX #E OH High-concentration solubilisation and selective extraction of LiCl with

heteroditopic receptors

Ionic species play important roles in a wide range of fields, from biology to energy storage. Molecular
recognition chemistry has solved problems related to ionic species by constructing receptor molecules that
bind these ionic species in a highly selective and strong association through non-covalent interactions. In
the past decades, cation and anion receptors have been developed. In more recent years, heteroditopic
receptors that can simultancously recognize anions and cations have attracted much attention. A specific
salt can bc solubilized, extracted, and permcated through membrancs with a heteroditopic recoptor by
lon-pair recognition. However, the proviously reported receptors bearing crown cthers, urcas, and amides
were complex structures, making the synthesis of the receptor complicated and expensive for industrial
applications. In this study, 1 demonstratcd that urca-bascd heteroditopic reecptors with an cther linker
cxhibited high solubility and sclective solubilization of LiCl in high concentration.

Chapter 1 introduces the development of molecular recognition chemistry, including the examples and
problems of anion, cation, and heteroditopic receptors. In Chapter 2, the preparation and anion recognition
abilities of bisurea derivatives with a flexible linker with high solubility and CI selectivity are described. In
Chapter 3, [ describe the solubilization of LiCl in high concentrations using the heteroditopic receptors. The
properties of the receptor-salt complex solution, including ionic conductivity, were demonstrated as a
"supramolecular ionic liquid". In Chapter 4, I developed highly effective and selective solid-liquid
extraction of LiCl with the heteroditopic receptor from salt mixtures such as salt lake brine. In Chapter 5, I
mtroduced receptors with unsymmetrical end groups to solve the problems such as high viscosity and
solidification in previous chapters. In Chapter 6, I summarized the results discussed in Chapters 2-5 to
emphasize the importance of the solubility of a receptor for applications.
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