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Abstract

Several aromatic and aliphatic amine-N-oxides were deoxygenated to the corresponding amines in good to
quantitative yield using indium metal in neutral aqueous media. Other functional groups such as alkenes, halides,
esters, ethers, nitriles, amides and sulfones are unaffected under the present reaction conditions. © 2000 Elsevier
Science Ltd. All rights reserved.
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The deoxygenation of amineN-oxides is an important transformation in the synthesis of nitrogen
containing heterocycles.1 Many reagents2 such as Pd, Ni, sulfurous acid, phosphorous compounds,
iron and zinc have been employed for the deoxygenation of aromaticN-oxides to give aromatic
amines. In addition, selective deoxygenating agents3 like trialkylamine–SO2 complex, aluminium iodide,
ammonium formate–Pd/C and tin reagents have also been utilised. Recently low valent titanium,4

chromium5 and SmI26 mediated deoxygenations of aromaticN-oxides have been reported, although most
are associated with limitations7 regarding selectivity and incompatability with other functional groups.
Some of the reagents employed for this transformation are expensive, hazardous and sensitive to both air
and moisture. The difficulties associated with these reagents can be overcome by the use of indium metal
as a reducing agent because of its special properties in water8 and its close resemblance to magnesium
and zinc in several aspects.
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Table 1
Reduction ofN-oxides with indium in aqueous ammonium chloride
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In continuation of our work on applications of indium,9 we report a mild and efficient method for
the deoxygenation of amine-N-oxides using indium metal in aqueous methanolic ammonium chloride
(Scheme 1). Furthermore, deoxygenations of pyridine-N-oxides with chlorine containing dehydrating
reagents such as PCl5, POCl3, SO2Cl2 and SOCl3 etc. suffer serious drawbacks such as chlorination of
the pyridine nucleus.7 Several amine-N-oxides are selectively deoxygenated to the corresponding amines
by simply heating the substrate with indium powder in aqueous methanolic ammonium chloride;10 the
results are summarised in the Table 1. In general, the reactions were very clean, high-yielding and
complete within 3–5 h and gave the corresponding amines in good to quantitative yields. The reaction
conditions are compatible with other functional groups such as halides, carboxylic acids, nitriles, ethers
and sulphones.

In conclusion, we have described a mild and efficient method for the selective reduction of amine-
N-oxides to amines using metallic indium in neutral aqueous media. Because of the mild reaction
conditions, our method is compatible with other functional groups present in the molecule, and may
find application in organic synthesis.
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