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Introduction

By the end of the 1960s, the methods for the laboratory-
scale preparation of cyclodextrins, their structure, physi-
cal and chemical properties had been discovered. Litera-
ture survey reveals that cyclodextrins are very interesting,
promising molecules in supramolecular chemistry as well
as for their industrial importance. In recent years cyclo-
dextrins have been used as catalysts in organic reactions.
In this spotlight the use of cyclodextrin in organic reac-
tions as a supramolecular catalyst is highlighted.

Cyclodextrins (CDs) are cyclic oligomers of D-glucose
and are named a-, b- and g-CD for hexamer, heptamer and
octamer, respectively.1 They have a toroidal cyclic struc-
ture with secondary hydroxyl glucose C-2 and C-3 on
their more open face and the primary C-6 hydroxyl on the
opposite secondary face.2 Their ability to bind organic
molecules in the hydrophobic central cavity has provided
a basis for the construction of receptor models.3 It is
widely accepted that the binding forces involved in the
inclusion-complex formation are van der Waals inter-
actions, hydrophobic interactions, hydrogen bonding and
electrostatic interactions between charged parts of guest
molecule and CDs.4
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(A) Oxiranes react smoothly with thiourea in the presence of b-cy-
clodextrin in water at room temperature under neutral conditions to
afford the corresponding thiiranes in excellent yields and b-cyclo-
dextrin was recycled.5

(B) A facile, substrate-selective and transition-metal-free oxida-
tion of benzylic and allylic alcohols catalyzed by b-cyclodextrin
with NaOCl oxidant using water as only solvent was developed.6

(C) Recently, the bridged keto cyclodextrins were used for oxida-
tion of alcohols to aldehydes in the presence of hydrogen peroxide
in aqueous media at room temperature.7

(D) Mononitroarenes are reduced to azooxyarenes by NaOH in
water in the presence of b-cyclodextrin. HO– acts as a one-electron
reductant with enhanced reactivity.8

(E) The one-pot synthesis of terephthalic acid from benzene has
been achieved by treatment with tetrachloromethane, copper
powder, and an aqueous sodium hydroxide solution using cyclo-
dextrin as a catalyst at 30 °C under nitrogen with 100% selectivity.9

(F) The hydrolysis of tetrahydropyranyl ethers to alcohols cataly-
sed by b-cyclodextrin proceeds in water under neutral conditions.10
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