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Chiral and a sufficient association

• covalent bonding

• noncovalent interactions 
(hydrogen bonding or ion pairing)

There should not be any significant covalent bonding between cation and anion 
during the selectivity-determining step of the catalytic cycle.
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Yamamoto: Brønsted acid-assisted chiral Lewis acid (BLA).
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Discussed as a ligand

Simmons–Smith cyclopropanation
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Organocatalysis
         Iminium + Chiral Phosphate

aziridinium / episulfonium + Chiral Phosphate 
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         Anion-Binding Thioureas

H-bond Doner
Thiourea
Squaramide

Transition-Metal Catalysis

Phase-Transfer Catalysis
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The influence of the substrate or other conditions on the equilibrium
between the hydrogen-bonded adduct and ion pair was also described.
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A major limitation of asymmetric Brønsted acid catalysis has been the need for 
rather electrophilic substrates, such as imines.

The development of catalysts of higher acidity than phosphoric acid diesters has 
received considerable attention to allow for less-activated substrates, such as 
ketones.
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AuI catalysis proceeds via dicoordinated species
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Overman Rearrangment:
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Jacobsen–Katsuki epoxidation
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