This article was downloaded by: [Moskow State Univ Bibliote]

On: 04 February 2014, At: 06:27

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Convenient Method for the
Preparation of N-Aryl and N-
Alkyl-O-Methyl Hydroxylamines
Paulo F. Santos ? , Ana M. Lobo ? & Sundaresan

Prabhakar ?

# Seccdo de Quimica Org[acaron]nica Aplicada,
Departamento de Quimica, and SINTOR-UNINOVA ,
campus FCT-UNL, Quinta da Torre, 2825, Monte da
Caparica, Portugal

Published online: 23 Sep 2006.

To cite this article: Paulo F. Santos , Ana M. Lobo & Sundaresan Prabhakar
(1995) A Convenient Method for the Preparation of N-Aryl and N-Alkyl-O-Methyl
Hydroxylamines, Synthetic Communications: An International Journal for

Rapid Communication of Synthetic Organic Chemistry, 25:22, 3509-3518, DOI:
10.1080/00397919508015485

To link to this article: http://dx.doi.org/10.1080/00397919508015485

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919508015485
http://dx.doi.org/10.1080/00397919508015485

Downloaded by [Moskow State Univ Bibliote] at 06:28 04 February 2014

are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Moskow State Univ Bibliote] at 06:28 04 February 2014

SYNTHETIC COMMUNICATIONS, 25(22), 3509-3518 (1995)

A CONVENIENT METHOD FOR THE PREPARATION OF N-ARYL
AND N-ALKYL-O-METHYL HYDROXYLAMINES.

Paulo F. Santos, Ana M. Lobo* and Sundaresan Prabhakar*
Secgao de Quimica Orgénica Aplicada, Departamento de Quimica, and SINTOR-

UNINOVA, campus FCT-UNL, Quinta da Torre, 2825 Monte da Caparica,
Portugal

ABSTRACT: Trifluoroaceto or p-nitrobenzo-N-substituted hydroxamic acids are
smoothly methylated with diazomethane and the products cleanly cleaved by
hydrazine to provide the title compounds.

In connection with our studies on the substitution reactions of trivalent nitrogen
compounds bearing a methoxy group as a nucleofuge, a variety of N-aryl and
N-alkyl-O-methyl hydroxylamines were required. A preparatively useful method
involving O-alkylation of N-alkyl or N-aryl-N-hydroxyureas followed by
aminolysis of these derivatives with an organic base such as diethylamine or
p-anisidine to liberate the O-alkyl hydroxylamines has been reported.13 An

alternative mild procedure employing trifluoroacetohydroxamic acid as a suitable

* To whom correspondence should be addressed.
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precursor for N-phenyl-O-methyl hydroxylamine had been briefly mentioned.4
We describe here an extension and a modification of this convenient method for the
synthesis of various N-aryl or N-alkyl-O-methyl hydroxylamines (Scheme). The
requisite starting materials, the 4-nitrobenzo-N-aryl or N-alkyl hydroxamic acids,3
were obtained in excellent yield by acylation of the respective hydroxylamines with
the acid chloride in ether in the presence of agueous sodium bicarbonate.® An
ethereal solution of the above acids, on exposure to the action of diazomethane’
afforded the corresponding methyl ethers in excellent yields. The
N-methoxyanilines, liberated efficiently from these compounds in tetrahydrofuran
by hvdrazinolysis at room temperature, required, in general, special work-up
procedure since they form azobenzenes in varying porportions, in concentrated
solutions, in the solid phase or on attempted purification by distillation.23

The preferred method to remove the hydrazide formed and the excess hydrazine
used in the reaction was to add an equal volume of n-hexane to the tetrahydrofuran
solution, concentrating the solution to its original volume and repeating the process
until copious precipitation of the hydrazide was observed. Filtration of the chilled
mixture provided an hexane solution of virtually pure N-methoxyanilines® which
was used directly, after drying, for our studies. The N-alkyl-O-methyl
hydroxylamines, however, were difficult to obtain by hydrazinolysis at room
temperature from the corresponding 4-nitrobenzohydroxamic acid derivatives. This
lack of reactivity probably retlects the reduced electrophilicity of the carbonyl group
and diminished leaving group ability of the N-alkyl-N-methoxy amines vis-a-vis
their aromaltic counterparts. Nevertheless these compounds were obtained without
difficulty, and in good yields, by cleavage of the corresponding trifluoroaceto-
-hydroxamic acid O-methyl ethers with hydrazine at room temperature.

In conclusion, an efficient and a convenient procedure for the preparation of
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methoxyamines is described. N-substitution reactions of these substrates with

various nucleophiles with be reported elsewhere.

Experimental

Melting points were determined with a hot-stage microscope Reichert
Thermovar and are uncorrected. Chromatography was performed using E. Merck
silica gel 60 (70-230 mesh). Infrared spectra (IR) were recorded with a
Perkin-Elmer |57 Gand 683 grating infrared spectrophotometer and {requencies
reported in cm-!. Proton nuclear magnetic resonance spectra (!H NMR) were
obtained at 300 MHz with a Varian Unit 300 spectrometer. Chemical shifts are
reported in ppm downfield from tetramethylsilane. High resolution spectra
(HREIMS) was measured in a Kratos MS-25 RF instrument using electron impact
at 70 eV. Elemental analyses were carried out at the micro-analytical division of
DTIQ-INETI, Queluz, Portugal.
General Procedure for the Preparation of 4-Nitrobenzo-N-Aryl or N-Alkyl
Hydroxamic Acids (1).
A vigorously stirred mixture of the hydroxylamine (7.7 mmoles), sodium

bicarbonate (1.2 eq) in an ether-water mixture (10:1 ; v/v) (55 ml) at 0°C was treated
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dropwise with a solution of 4-nitrobenzoyl chloride (1 eq) in dry ether (20 ml).
After the addition was complete the reaction mixture was allowed to attain room
temperature and stirring continued until the reaction was complete (tlc control).
More cther was added to dissolve any precipitated hydroxamic acid, the ethereal
solution was washed with water (2 x 20 ml) and dried (NazS0Oy). Evaporation of the
solvent vielded the product which was crystallised from a suitable solvent (see
Tables 1 and 2).

General Procedure? for the Preparation of Trifluoroaceto-N-Aryl or
N-Alkyl Hydroxamic Acids (2).

The N-substituted hydroxylamine (9.8 mmoles) in dry ether (25 ml), cooled to
-80°C, was treated dropwise with an cthereal solution (20 ml) of trifluoroacetic
anhydride (1.2 eq) with strring during 30 minutes. When the reaction was adjudged
to be complete (tlc control), the mixture was washed with cold aqueous bicarbonate
solution (3%) (15 ml) and then with water (2 x 20 ml) and dried (NaSQy).
Evaporation of the solvent under reduced pressure yielded the hydroxamic acids 1g
and 1K as solids. The hydroxamic acids 1i, 11 and Im were isolated by rapid
extraction from the ether solution with ice-cold aqueous sodium hydroxide solution
(5%) followed by immediate acidification 10 pH 4 with cold aqueous hydrochloric
acid (5%). The liberated acids were extracted with CH,Cl,, washed with water, dried
(Na3S0Oy4) and the solvent evaporated to afford the hydroxamic acids as solids
which were crystallised from a suitable solvent (see Tables 1 and 2).

General Procedure for the Methylation of Hydroxamic Acids.

The hydroxamic acid (3.8 mmoles) was added in portions 10 an excess of
diazomethane (5 eq) in ether (60 ml) at 0°~5°C. Evaporation of the solvent after
completion of the reaction (tlc control) under reduced pressure yielded the O-methyl
ethers, which were purified by column chromatography and crystallised from a

suitable solvent (see Tables 1 and 3).
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Table 4
Substance IR emt IH NMR
(medium) Chemical Shift (8) ppm
(CDCl3)
3a _ 7.04 (1H, bs, exch D20, NH)
3.77 3H, s, OMe)
3b 3290 (film) | 6.98 (1H, bs, exch D20, NH)

3.76 (3H, s, OMe)
2.32 3H, s, CMe)

3c — 6.96 (1H, bs, exch D20, NH)
3.75 (3H, s, OMe)
2.29 (3H, s, CMe)

3d 3290 (film) |  7.43 (1H, bs, exch D20, NH)
3.81 3H, s, OMe)

3e 3270 (film) | 7.00 (1H, bs, exch D20, NH)
3.75 3H, s, OMe)
3 3260, 1695 3.88 (3H, 5, CO2 Me)
(KBr) 3.79 (3H, s, OMe)
3g 3260 (film) |  5.64 (1H, bs, exch D30, NH)

4.06 (2H, s, CHaPh)
3.51 BH, s, OMe)

3h 3250 (film) [ 5.40 (1H, bs, exch D20, NH)

3.54 (3H, s, OMe)
2.87-2.80 (1H, m,N-C-H)

General Procedure for the Preparation of N-Aryl or N-Alkyl-O-Methyl
Hydroxylamines (3).

The hydroxamic acid O-methyl ether (1.0 mmol) in tetrahydrofuran (25 ml) was
treated with hydrazine hydrate (4 eq) and the mixture stirred at room temperature
until the reaction was complete (tlc control). n-Hexane was added (25 ml) and the
solution concentrated to half its bulk under a stream of nitrogen — the process
being repeated until most of tetrahydrofuran was replaced by n-hexane and a
copious precipitate of 4-nitrobenzhydrazide was observed. The chilled mixture was
then filtered and the filtrate dried (NaSQOy) leaving a solution of practically pure

O-methyl hydroxylamine (see Tables 1 and 4).
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