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Abstract—Carbamate protected alkylhydrazines have been found to oxidize cleanly to the corresponding hydrazone under Swern
conditions. The reaction works on hydrazines with primary, secondary, and branched alkyl groups. © 2001 Elsevier Science Ltd.
All rights reserved.

In the course of scaling a synthesis of a novel
macrolide antibiotic, the oxidation depicted in equa-
tion 1 was examined. Following the Swern oxidation1

of the C-3 alcohol of 1 (reverse order of addition, run
at −10°C), deprotection, and chromatography, the
desired ketone 2 was found to contain 35% of a sec-
ond macrolide that was determined to be structure 3.
Closer examination of the oxidation reaction showed
formation of the hydrazone (4) of the desired 2, which
presumably hydrolyzed to the observed 3, either in the
deprotection or during reverse-phase chromatography.
The initial impurity was identified by a series of
LCMS experiments.2 Repeating the oxidation at

−80°C reduced this unwanted side reaction to less than
5%; however we were intrigued as to the generality of
this reaction.

A literature search revealed few examples of the oxida-
tion of unactivated hydrazines.3,4 We therefore decided
to synthesize a series of simpler hydrazines and exam-
ine this oxidation more closely. The starting hydrazi-
nes were synthesized from the corresponding aldehydes
via hydrazone formation followed by reduction of the
hydrazones with borane. This preparation provided
authentic samples of the hydrazones with which to
compare the oxidation products.

(1)
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Table 1.a

a Reactions were carried out using 2:1 CH2Cl2:DMSO as solvent and 2.2 equivalents of TFAA at −10°C, 1 h, followed by triethylamine. For
details see Ref. 5.

These oxidations turned out to be remarkably facile,
with yields ranging from 76 to 87%. The reaction can
be run at temperatures between −78 and −10°C with no
notable difference on yield or purity (Table 1).5 A
SO3–pyridine oxidation6 on compound 5 also provided
hydrazone 6, albeit in lower yield (55%). Primary,
secondary, and branched alkylhydrazines all underwent
oxidation under the conditions described without sig-
nificant differences in the yield.

This is the first example of which we are aware of the
oxidation of an otherwise unactivated hydrazine to the
corresponding hydrazone using a sulfur-based oxida-
tion system.
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