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Facile and one-pot synthesis of aryl azides via diazotization
of aromatic amine using cross-linked poly(4-vinylpyridine)-
supported nitrite ion and azidation by a Sandmeyer-type reaction
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Abstract Aromatic azides are important intermediates

with a variety of applications in organic and bioorganic

chemistry. In this article an efficient, simple and effective

method for one-pot synthesis of aryl azides from aromatic

amines is described. In this procedure diazotization of

aromatic amine occurs under mild conditions using cross-

linked poly(4-vinylpyridine)-supported nitrite ion, [P4-

VP]NO2, in the presence of concentrated H2SO4 at low

temperature (0–5 �C). The in situ generated aryl diazonium

salts, followed by azidation with sodium azide in water at

room temperature to produce the corresponding aryl azides

by the salient of nitrogen gas (Sandmeyer-type reaction).

After optimization of the reaction conditions, a good range

of available aromatic amines were also subjected to diaz-

otization–azidation by using [P4-VP]NO2/H2SO4/NaN3 in

water. Various aromatic amines, with electron-withdrawing

groups as well as electron-donating groups, were trans-

formed into aryl azides in good yields. The aryl azide

products were characterized by Fourier transform infrared,

some of them were also characterized by proton nuclear

magnetic resonance (1H NMR) spectroscopy, and physical

properties were compared with the literature values of

known compounds. The present method is compared with

other reported methods in the literature, for preparation of

aryl azides. The advantages of the present method over

conventional classical methods are; mild reaction condi-

tions, safe handling, rapid, and very simple work-up. The

spent polymeric reagents can be regenerated and reused for

several times without significant loss of their activity. In

this paper we report the first procedure for facile and rapid

diazotization–azidation using cross-linked poly(4-vinyl-

pyridine)-supported nitrite ion.
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Introduction

A modified technique that may overcome the problems

associated with classical multi-step synthesis in solution

was introduced by Merrifield [1]. This technique has been

used in the production of large amounts of products.

However, recently the chemistry of functional polymers

has received great attention and has become a practical

method for the efficient preparation of novel chemical

libraries [2, 3].

Aromatic azides are important functional groups with a

variety range of applications in organic and bioorganic

chemistry [4, 5] with their use as photoaffinity labeling

reagents for biomolecules [6, 7].

Recently, organic azides have been somewhat propa-

gated due to their important role in the emerging field of

‘‘click chemistry’’ [8, 9] and in particular since the dis-

covery of the Cu(I)-catalyzed (stepwise) Huisgen [10]

cycloaddition between organic azides and terminal alkynes

[11]. This powerful and bond-forming process has found

prevalent application, e.g., in combinatorial drug discovery

[12], and material science [13].

The preparation of alkyl azides is relatively convenient

[4, 5, 14], and can be achieved by simple substitution using

azide ion and various electrophiles, or by reaction of the

corresponding aliphatic amine with triflyl azide (TfN3)

[15]. A recent modification of the latter method, general-

ized by Wong et al. [16], has found numerous applications
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