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Abstract—Several vicinal azidoalcohols were prepared in good to high yield and purity, starting from aryl a-haloketones, using
reagents supported on a macroporous ion exchange resin. This is a fast and new approach to aryl azidoalcohols.
� 2005 Published by Elsevier Ltd.
Solution-phase synthesis using solid-phase reagents or
scavengers has been termed �polymer-assisted solution-
phase� synthesis, and the developments in this field have
been subject of several reviews.1 The interest in this field
has caused a recent explosion in the number of scientific
papers describing the development of novel support-
bound reagents, catalysts and methods for purification.
Supported reagents are reactive species, which are asso-
ciated with a support material. The most important
advantage in using a polymer supported reagent in an
organic reaction is the simplification of reaction work-
up, i.e. product separation and isolation. In the case of
an insoluble polymeric reagent, filtration and repeated
washing with suitable solvents can be generally used at
the end of the reaction to isolate the product and there-
fore the need for complex chromatographic techniques
can be avoided.2 Monitoring the progress of the reac-
tions is easy by applying TLC, NMR or LC/MS tech-
niques. The use of an excess of reagent is also allowed
without the need for additional purification steps.3

Regeneration and reuse of the recovered polymer sup-
ported reagents are possible, thus providing an environ-
mentally benign system.4

Organic azides are thermally and photochemically labile
compounds but of considerable utility in the generation
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of other functionalities, for example, amines via reduc-
tion, imines via rearrangement, triazoles and other het-
erocycles via cycloaddition. It is precisely for the
synthesis of such sensitive compounds that the use of
polymeric reagents, for example, azide anion, supported
on anion exchange resin (PS-azide) is ideally suited.5

Polymer supported borohydride exchange resin (PS-
BER) was first reported in 1977 by Gibson and Baily6

and differs from sodium borohydride in reactivity and
stability in alcoholic solvents and acidic solution. It
has been applied in solvent purification, generation of
volatile metal hydrides and reduction of metal ions,
some carbonyl compounds, acyl halides and unsaturated
nitroalkenes.7

Our research interests concerned the preparation of chi-
ral 1-aryl-2-azidoethanols through biotransformations
of corresponding a-azidoketones.8 These compounds
are precursors of important biologically active natural
compounds. We have been using conventional solution
phase chemistry to prepare racemic vicinal azidoalco-
hols for kinetic enzymatic resolution.9 In order to speed
up the preparation of such compounds we devised an
alternative procedure using polymer supported reagents
(Scheme 1).

Polymer supported azide resin was found to be a highly
effective reagent for the conversion of a-haloketones
into a-azidoketones10 (Table 1, product 2). These com-
pounds are most commonly prepared at low tempera-
tures (5–10 �C) using polar aprotic solvents;
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Table 1. a-Azidoketones and b-azidoalcohols prepared using polymer

supported reagents

Entry R1 R2 X Yield/(%)a

2b 3c

1 H H Cl 95 90

2 F H Cl 90 88

3 Cl H Cl 92 87

4 Br H Cl 90 89

5 I H Cl 89 85

6 Cl Cl Cl 93 96

7 Me H Cl 91 88

8 MeO H Cl 92(79)d 93(89)e

9 NO2 H Br 68 80

10 H NO2 Br 75 78

a Crude yield. Purity was measured by 1H NMR.
bUsing PS-azide ion exchange resin.
c Using PS-BER.
d Yield after recrystallization from ethyl acetate/hexanes.
e Yield after column chromatography.
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frequently, an additional step of product extraction is
needed to obtain the desired a-azidoketone. Our results
showed that using PS-azide exchange resin at room tem-
perature and dichloromethane as solvent the a-azidoke-
tones were prepared in very good yields. The reaction
products can be obtained by simple filtration of the resin
and evaporation of the solvent without further
treatment.

The b-azidoalcohols were prepared starting from a-azido-
ketones using polymer supported borohydride exchange
resin11 and the results are summarized in Table 1 (prod-
uct 3). In all instances the b-azidoalcohols were formed
in high yield after a short reaction time. In the reaction
conditions PS-BER was very selective, reducing only the
ketone and leaving the azido and aromatic nitro func-
tionalities intact.

In conclusion we have developed a new and efficient
procedure for the preparation of a-azidoketones and
b-azidoalcohols using polymer supported reagents. The
advantages of the present method in terms of ease of
manipulation, fast reaction rates and formation of clea-
ner products should make this protocol as a valuable
alternative to the existing methods.
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