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Development of heterogeneous catalyst systems based on bifunctional chiral
ligands and finely designed metal nanoparticles
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To develop the first heterogeneous supramolecular catalysts in the world, an

chiral supramolecular cluster Ga416 was introduced into cross-linked polymers with cationic
functionalities. These heterogeneous supramolecular catalysts were used in aza-Prins and aza-Cope
reactions. They showed high durability and maintained high turnovers for long periods of time. In
addition, the newly developed catalgsts showed enhanced activity and robustness compared to those
exhibited by the corresponding soluble cluster catalyst. An enantioenriched cluster was also
immobilized to enable asymmetric catalysis, and activity and enantioselectivity were maintained
during recovery and reuse and in a continuous-flow process. The ammonium cations in the polymers
affected stability, reactivity and enantioselectivity, which is consistent with the hypothesis that
the cationic moieties in the polymer interact with cluster as an exohedral protecting shell, thereby

influencing their catalytic performance.
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