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new development on extraction-separation chemistry using new type of ionic
liquids switchable their solubility
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lonic liquids are recognized as a unique solvent that opens a new field of
chemistry. However, they have serious drawback in their separation from desired products. In this
research work, we develop a new concept of solubility-switchable ionic liquids (SSILs), which
enables their hydrophilicity and lipophilicity exchangeable by simple and mild chemical treatment.
We applied the chemistry of protective groups to SSILs, and synthesized several derivatives to
investigate the threshold and the origin of lipophilicity and hydrophilicity. We also employed SSILs
for the development of separation of inoganic heavy metal cations forming their complex in SSILs.
Some synthetic organic reactions were also successfully performed, and products and SSILs were
completely separated. MD simulation and measurements based on physical chemistry revealed that the
origin of their hydrophilicity comes from hydrogen bonding caused by the diol unit in the cationic
part of SSILs.
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1. Concept of solubility-switchable ionic liquids
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3. Synthesized solubility-swichable ionic liquids
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BJ4. Conversion of diol-acetal unit
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B5. CH,Cl,:water distribution of diol-type ionic liquids
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6. Difference of hydrophilicity/lipophilicity among SSILs
with different anionic part
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8. Diels-Alder reaction in [PGA][TFSA] enabled complete and
easy separation of adduct and ionic liquids.
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