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Abstract

2,6-Dihydroxypyridine was found to be an efficient reagent in the deoxygenation of sulfoxides. The mild
reaction conditions were compatible with functional groups such as ester and carbamate. It was also found that
approximately 0.25 equivalents of 2,6-dihydroxypyridine was required for effective reduction. © 2000 Elsevier
Science Ltd. All rights reserved.
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During the course of our studies on the decarboxylation of orotic acid and citrazinic acid (2,6-
dihydroxyisonicotinic acid) and the nature of the reaction intermediates,1–3 we observed that citrazinic
acid and related compounds react with tetramethylene sulfoxide to give the corresponding sulfide. In this
communication, we report that 2,6-dihydroxypyridine (1) is an efficient reducing agent for the conversion
of sulfoxides to sulfides.

Sulfoxides are important reagents in the application of organosulfur compounds in organic synthesis.4,5

Sulfoxides are usually eliminated by a two-step process involving deoxygenation to sulfides which are
then removed by catalytic hydrogenation or other chemical methods.4 There are numerous methods
available for the deoxygenation of sulfoxides; however, many of them involve reagents which are either
strong acids, strong nucleophiles, or very reactive species such as carbenes.5,6 We have found that
2,6-dihydroxypyridine (1) or its hydrochloride salt effects sulfoxide reduction under neutral and mild
conditions.

Reductions were carried out in refluxing acetonitrile. The workup is very simple since1 and its
oxidation products are not soluble in the reaction solvent and can be filtered off. Concentration of the
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filtrate gives essentially pure sulfide.7 The percent yields shown in Table 1 are from reactions using 0.5
equivalents of1. In our experiments to determine the stoichiometry of the reaction, we found that1 could
reduce approximately 4 equivalents of sulfoxide. The reaction is compatible with protective functional
groups such as those examined with the methionine derivative in Table 1. Under the reaction conditions
described here, diphenyl sulfoxide gave relatively low yields; however, the use of tetramethylene sulfone
as solvent dramatically improved the yield. On the other hand, since it has a high boiling point and is
often difficult to remove from the reaction mixture, tetramethylene sulfone is not a convenient solvent.
Not surprisingly, sulfones are not reduced by1, as seen with many other reducing agents for sulfoxides.4

The mechanism of this reaction remains conjectural and mechanistic studies are currently underway.†

Table 1
Reduction of sulfoxides with1 in CH3CN

The above results have demonstrated that 2,6-dihydroxypyridine (1) is an efficient reducing agent
for sulfoxides. Both aromatic and aliphatic, cyclic and acyclic, sulfoxides can be reduced to sulfides in
high yield. Sulfoxides with other functional groups such as ester and carbamate also give good results.
The reaction described here is thus a useful and convenient alternative to existing methods for sulfoxide
deoxygenation.

Experimental details: MethylL-2-(benzyloxycarbonylamino)-4-(methylsulfinyl)butanoate was prepa-
red as reported by Carrasco et al.8 All other reagents were obtained from commercial sources and used
without further purification. The reactions were run in an open atmosphere.

Typical experimental procedure: Dibenzyl sulfoxide (2.00 g, 8.70 mmol) and 2,6-dihydroxypyridine
hydrochloride (0.64 g, 4.35 mmol) were mixed in acetonitrile (20 mL) in a round-bottom flask and
the mixture was refluxed for 3–5 h. Upon cooling, the reaction mixture was filtered and the filtrate was

† We were not able to identify the oxidation product of pyridine1, which would have provided insight on the mechanism.
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concentrated to give dibenzyl sulfide (1.82 g, 98%) as the product. The identity of the product was verified
by co-injection with an authentic sample onto a capillary gas chromatography column. The product was
judged to be pure according to its NMR spectrum.
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