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Development of Zero-Emission Asymmetric Synthesis System Based on Complete Recovery
and Reuse of Chiral Catalyst and Reaction Solvent
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In order to develop a chiral catalyst-ionic liquid reaction system as an zero-emis
sion asymmetric reaction system, both a reaction solvent and a chiral catalyst of which can be completely
and simultaneously recovered and reused, novel diionic chiral rare earth metal complexes were succeeded in

synthesizing, which had a high affinity for ionic liquids, and could work as an effective Lewis acid cata
lyst for the enantioselective Diels-Alder reaction in an ionic liquid. After the reaction, the catalysts c
ompletely remained in the ionic liquid in extracting the products and the unreacted substrates with organi
c solvent, and the ionic liquid involving the catalyst could be successfully reused for the next reaction.
Also, investigations about structure activity correlation between asymmetric catalysis and catalysts or i
onic liquids used provided new insights to develop new highly functional catalysts.
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1 [bmim][BF,] <5 18(2S3R)
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run yield endo/exo ee
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1 >99 92:8 86 (2R39)
2 >99 92:8 82 (2R3S)
3 >99 92:8 73 2R39)
4 >99 90:10 63 (2R3S)
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