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The reaction of methoxyamine with nitroso compounds in the presence of oxidizing
agents is rather general in nature and may serve as a convenient method for the
synthesis of aliphatic, aromatic, and heterocyclic N’ -alkoxydiazene N-oxides.

Most of the N’ -alkoxydiazene N-oxides (ADO) described in the literature have been
synthesized by the alkylation of nitrosohydroxylamines or their salts. Such reactions proceed
in good yield, while the unstable N-nitroso-N,0-dialkylhydroxylamines, formed as side products,
hinder the isolation of the ADO. Toffe et al. [1,2] have recently reported the formation of
ADO upon the reaction of alkoxyamines with nitroso derivatives of tertiary alkanes in the
presence of lead tetraacetate (LTA).

In order to determine the scope of the reaction of alkoxyamines with nitroso compounds
in the presence of oxidizing agents, we studied the reaction of methoxyamine (MA) with a series
of aliphatic, aromatic, and heterocyclic nitroso compounds. Derivatives of linear and cyclic
alkanes were studied as aliphatic nitroso compounds. a-Nitro and e-acetoxy derivatives were
studied for a more precise determination of the effect of the substituents in the nitroso
component. For this reason, 2,4-dinitronitrosobenzene was studied along with nitrosobenzene
among nitrosoaromatic compounds. Heterocyclic nitroso compounds were represented by azoles with
two and three heteroatoms, including derivatives containing a labile N-H group proton.

The reaction of (Ia) with LTA under the conditions proposed by Ioffe et al. [1,2] proceeds
with 12-16% yield. This led us to search for a more efficient oxidizing agent. '
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Dibromoisocyanuric acid (DBI), phenyl iodosodiacetate (PIDA), and bromine were used as
the oxidizing agent. These results are given in Table 1, which shows that the reaction of MA
with nitroso compounds is rather general in nature and may serve as a convenient method for the
synthesis of aliphatic, aromatic, and heterocyclic N’ -methoxydiazene N-oxides and their
derivatives. Even strong electron-withdrawing substituents in the starting nitroso derivatives
do not hinder the reaction in the desired direction. Thus, DBI, PIDA, and even bromine may be
used as oxidizing agents along with LTA.

All the ADO obtained are colorless, crystalline compounds, which are entirely stable.
Their structure was determined by elemental analysis, IR and PMR spectroscopy, and, in some
cases, by mass spectrometry.
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EXPERIMENTAL

The IR spectra were taken neat or in KBr pellets on a UR-20 or Specord spectrometer. The
PMR spectra were taken in CDCl, on a Tesla 60 spectrometer relative to HMDS. The mass spectra
were taken on a Varian CH-6 mass spectrometer at 70 eV. The chromatography was carried out on
Silpearl UV-254 silica gel manufactured in Czechoslovakia.

N-(l-Methyl-l-nitroethyl)-N" -methoxydiazene N-oxide (IIa). A solution of 0.28 g (0.06
mole) MA in 10 ml CH,Cl, was added dropwise with stirring to a mixture of 0.35 g (0.003 mole)
(Ia) and 3.4 g (0.019 mole) DBI in 15 ml CH,Cl, at 0°C. The reaction mass was heated to 20°C
and stirred for an additional 1.5 h. The precipitate was separated. The filtrate was
evaporated and the residue was subjected to thin-layer chromatography on silica gel (R; 0.47,
chloroform) to give 0.24 g (1Ia).

N-(l-Acetoxy-l-methyl)-N’ -methoxydiazene N-oxide (IIb). A sample of 0.5 g (0.007 mole)
(CH;),C=NOH was added with stirring to a mixture of 4.4 g (0.0137 mole) PIDA and 10 ml CH,Cl, at
20°C and maintained for 30 min. A sample of 0.32 g (0.007 mole) MA in 10 ml CH,Cl, was then
added at 35°C. The reaction mixture was maintained at 35°C for an additional 4 h and filtered.
The filtrated was washed with two 10-ml portions of cold water and dried over MgSO,. Magnesium
sulfate was filtered off and the solvent was evaporated. The residue was subjected to
thin-layer chromatography on silica gel (R, 0.54, ether) to give 0.2 g (IIb).

N-(1-Nitrocyclohexyl)-N" -methoxydiazene N-oxide (IIc) was obtained by analogy to (IIb)
from 0.41 g (0.087 mole) MA, 0.035 g (0.0022 mole) (Ic), and 3.1 g (0.0096 mole) PIDA. The
residue was subjected to thin-layer chromatography on silica gel (R, 0.56, methylene chloride)
to give 0.24 g (Ilc).

N-Phenyl-N" -methoxydiazene N-oxide (IId) was obtained by analogy to (IIb) from 0.5 g
(0.00747 mole) (Id), 1.5 g (0.0047 mole) PIDA, and 0.22 g (0.0047 mole) MA. The residue was
subjected to thin-layer chromatography on silica gel (R, 0.3, chloroform) to give 0.25 g (IId).

N-(2,4-Dinitrophenyl)-N’ -methoxydiazene N-oxide (IIe). A sample of 0.15 g (0.0032 mole)
MA was added to a mixture of 0.2 g (0.001 mole) (Ie) and 0.1 g (0.001 mole) Br, in 10 ml CH,Cl,
at 0°C. The precipitate formed was filtered off and the filtrate was evaporated. The residue
was: subjected to thin-layer chromatography on silica gel (R, 0.55, 25:1 chloroform—methanol)
to give 0.05 g (Ile).

N-(3,5-Dimethyl-1H-pyrazol-4-yl)-N’ -methoxydiazene N-oxide (IIf) was obtained by analogy
to (1l1a) from 0.25 g (0.002 mole) (If), 0.75 g (0.0026 mole) DBI, and 0.1 g (0.002 mole) MA.
The residue was subjected to thin-layer chromatography on silica gel (R; 0.18, 1:23 methanol-
chloroform) to give 0.15 g (IIf).

N-(3-Methylfurazan-4-yl)-N" -methoxydiazene N-oxide (IIg) was obtained by analogy to (Ila)
from 0.3 g (0.00265 mole) (Ig), 3 g (0.0l mole) DBI, and 0.25 g (0.005 mole) MA. The residue
was subjected to thin-layer chromatography on silica gel (R, 0.3, chloroform) to give 0.24 g
(11g).
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