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β-Cyclodextrins
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• Macrocyclic oligosaccharides consisting of 1,4 
linked glucose units

• Utilized as host molecule in supramolecular 
chemistry

• Commercially available, water-soluble natural 
products

• Often used as artificial enzymes, chiral 
separators, and chemical sensors

• Possess hydrophobic and chiral interior cavities 
that readily host small organic molecules

• Can be used directly as catalysts, or further 
modified  

• Most typically form a 1:1 host:guest complex
• Can also be done in solid state
• Utilized in push towards “green” chemistry 

Enzyme Model: 
• Cyclodextrin catalyzed
• Most often through covalent bonding 
• Forms bonded CD-reactant intermediate

Extra Reaction Field: 
• Cyclodextrin mediated
• Does not involve covalent bonding 
• Acts as hydrophobic pocket, may change 
rate or selectivity
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Ketone Reduction: Cross Coupling: 
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Asymmetric Michael Addition:

catalyst: 2-methylpyrrolidine
modified CD
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Application in Synthesis:
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β-Cyclodextrins

Enantioselective Cyclization:
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