
β-Cyclodextrin catalyzed for the first time a facile ring
opening of aziridines with nucleophiles such as aromatic
amines and azides in water at room temperature to afford
diamines and azidoamines respectively in good yields.

Ring opening of aziridines with nucleophiles such as aro-
matic amines and azides gives rise to diamines and azidoamines
respectively, which are synthetically important class of com-
pounds in organic and medicinal chemistry.1 The classical syn-
thesis of these compounds consists of  opening of aziridines in
the presence of Lewis acids.2  Later, a variety of metal triflates
have been introduced to carryout aziridine opening at room
temperature.3 There is also a recent report of the opening of
aziridines with trimethylsilyl azide triggered by tetrabutylam-
monium fluoride at 40 °C.4 However, there are  still some
severe limitations with the literature  methods  such as use of
anhydrous organic solvents, moisture sensitive catalysts, expen-
sive and hazardous reagents etc.  To overcome these limita-
tions, we report herein, a novel, efficient and practical method
for the ring opening of aziridines with nucleophiles catalyzed
by β-cyclodextrin (β-CD) using water, which is an environmen-
tally benign solvent.

Cyclodextrins (CDs) which are cyclic oligosaccharides
have excited much interest as enzyme models due to their abili-
ty to bind substrates selectively and catalyze reactions by
supramolecular catalysis involving reversible formation of
host:guest complexes with substrates by non-covalent bonding
as seen in enzymes.  Complexation processes in solution
depend on the size, shape and hydrophobicity of guest mole-
cules.  Thus, the mimicking of biochemical selectivity which
exhibits shape and substrate selectivity with the reactions being
carried out in water will be superior to chemical selectivity and
will also be environ friendly at the same time.  Our earlier
expertise in the field of biomimetic modelling of organic reac-

tions,5 prompted us to attempt the cleavage of aziridines with
various nucleophiles using CDs, as this is one of the most use-
ful synthetic transformations with varied applications.

The reaction was carriedout by dissolving β-CD in water
followed by the addition of aziridine 1 and the nucleophile.6

The optimum ratio of β-CD has been found to be 0.25 mole per
mole of the substrate.  The reaction mixture was stirred at room
temperature for 24 h to give the corresponding diamines 2 or
azido amines 3 in good yields (Table1).  The catalyst can also
be recovered and reused.  These reactions do not take place in
the absence of β-cyclodextrin.  This aziridine opening reaction
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tolerated a varying degree of steric hindrance with aromatic
amines such as α-naphthylamine, o-methylaniline and o-
methoxyaniline.  The trans stereochemistry of the products (2
and 3) was deduced by 1H NMR spectroscopy.  All the com-
pounds are fully characterized by 1H NMR, IR, mass spectra
and elemental analysis.7

To study the scope of the reaction, we extended it to vari-
ous cyclic, acyclic and aryl substituted aziridines. In the case of
acyclic terminal aziridines, the reaction was highly regioselec-
tive with the formation of only one product and it was due to
attack of the nucleophile at the less hindered terminal carbon
atom.  In the case of 2-phenyl aziridines the situation was
reverse, the product formed was the one due to the attack of
nucleophile at the benzylic carbon atom (internal attack).  In
this biomimetic catalysis, even the opening of the aziridines
with trimethylsilyl azide could be easily carriedout at room
temperature.

Here, the role of the β-CD appears to be to activate the
aziridines by formation of hydrogen bonding.  The reaction
though catalyzed by α-CD, β-CD will be the most preferred
catalyst due to the easy accessibility and inexpensive nature.
The unusual feature of this reaction is that aromatic amines,
trimethylsilyl azide and sodium azide opened the aziridines,
whereas aliphatic amines such as diethyamine, n-butylamine,
benzylamine and pyrrolidine failed to react with the aziridines
even after two days and also under alkaline conditions using
aqueous  sodium hydroxide solution.

Thus, these water solvent reactions apart from mild condi-
tions are very useful because of economical and environmental
concerns and also the practical convenience of not having to
handle flammable and anhydrous organic solvents. 

In conclusion we have demonstrated a novel and efficient
method for the ring opening of aziridines with a variety of
nucleophiles using CD as a catalyst.  This novel method may
find wide range of applications.
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