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Design of Chirality-Switchable Bidentate Phosphorus Ligands Based on the Post-
Polymerization Functionalization of Dynamic Helical Polymers

(Kyoto University) OYusuke Matsumoto, Takeshi Yamamoto, Michinori Suginome

Chiral bidentate phosphorus ligand is the most widely utilized ligand type in asymmetric
transition-metal catalysis. Poly(quinoxaline-2,3-diyl) (PQX) bearing chiral ether side chains
adopts a dynamic single-handed helical structure, whose screw-sense can be controlled by
solvent effects.? In this study, PQX-based chiral bidentate phosphorus ligands containing
phosphine-phosphoramidite  units were synthesized through post-polymerization
functionalization of chiral PQX bearing achiral diol units. By utilizing solvent-dependent helix
inversion, the polymer ligands served as chirality-switchable ligands in the rhodium-catalyzed
asymmetric hydrogenation reaction, yielding either enantiomer with high optical purity.
Keywords : Asymmetric Synthesis; Rhodium Catalysis; Polymer Ligand; Asymmetric
Hydrogenation Reaction, Polyquinoxaline
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