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Abstract—A simple and selective protection of amines/amino acids with Cbz-Cl has been achieved in aqueous phase with catalytic
amounts of b-cyclodextrin in high yields at room temperature. This reaction proceeds without the formation of any by-products and
has advantages over existing methods.
� 2006 Elsevier Ltd. All rights reserved.

1. Introduction

Among the widely used protecting groups for amines
and amino acids, the benzyloxycarbonyl (Cbz) group1

is extensively used since it can be easily removed by cat-
alytic hydrogenation. The Cbz group is stable to basic
and most aqueous acidic conditions. The reported meth-
ods for the protection of amino groups with Cbz have
various limitations such as highly basic conditions,
organic solvents, the use of water–organic solvent
mixtures, elevated temperatures, extended reaction times,
tedious work-up, etc.2 Apart from these limitations, pro-
tection of amines in an aqueous medium is still
problematic.3

Organic reactions in aqueous media have recently be-
come a topic of focus in organic synthesis since they
overcome the harmful effects of organic solvents and
are environmentally benign. These aqueous reactions
can be made more sophisticated if they can be per-
formed under supramolecular catalysis.

Cyclodextrins which are cyclic oligosaccharides exert
microenvironmental effects and catalyze reactions by
supramolecular catalysis through noncovalent bonding

as seen in enzymes. These attractive features of cyclo-
dextrins in the biomimetic modeling of organic reactions
and our earlier expertise developed in this field4

prompted us to attempt the protection of amines with
Cbz-Cl using b-cyclodextrin as the catalyst in water at
room temperature (Scheme 1).

In general, the reactions were carried out by dissolving
b-cyclodextrin (CD) in water and then adding the amine
followed by the addition of Cbz-Cl at room temperature
and gave the corresponding carbamates in high yields
(89–98%, Table 1, entries 1–13). The reactions were ra-
pid with all the amines studied (1–4 min). This method
was also compatible with various types of primary and
secondary amines. No by-product formation was ob-
served. These reactions did not take place in the absence
of CD. All the products were isolated and characterized
by 1H NMR, mass and IR spectroscopy and by compar-
ison with known compounds. The CD can also be recov-
ered and reused.

The successful protection of amino groups with
Cbz prompted us to attempt this reaction with amino
acids (Scheme 2) since Cbz protection of amino acids
is usually carried out under highly alkaline conditions
with long reaction times under controlled temperatures.2
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Table 1. Protection of amines/amino acids in water/buffer catalyzed by b-cyclodextrin

Entry Substrate Producta Time (min) Yieldb (%)

1
NH2

F

H
N

F

Cbz 1 97

2
NH2

F F

H
N

F F

Cbz 1 98

3
NH2

Cl

H
N

Cl

Cbz 2 96

4
NH2

HOOC

H
N

HOOC

Cbz 4 85

5
NH2

OMe

H
N

OMe

Cbz
1 96

6
N

S
NH2

N

S
N
H

Cbz
2 92

7
NH N

Cbz
1 98

8

NH2 HN
Cbz

1 97

9

NH2 HN
Cbz

1 96

10
O

NH

O
N

Cbz
2 94

11 HO NH HO N
Cbz

3 89

12 NH2 N
H

Cbz
2 92

13 NH2 N
H

Cbz
2 94

14
NH2

COOH

N
H

COOH

Cbz 15 87

15
NH2

COOH

N
H

COOH

Cbz 12 90

16
NH2

COOH

N
H

COOH
Cbz 8 92
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