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

A CONVENIENT METHOD FOR THE PREPARATION OF A'-ARYL 

AND A'-ALKYL-0-METHYL HYDROXYLAMINES. 

Paul0 F. Santos, Ana M. Lob* and Sundaresan Prabhakar* 

Secyio de Quimica Orghica Aplicada, Departamento de Quimica, and SINTOR- 
UNINOVA, curilpils FCT-UNL, Quinta da Torre, 2825 Monte da Caparica, 

Portugal 

ABSTRACT: Trifluoroaceto or p-nitrobenzo-N-substi tuted 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 methosy group as a nucleofuge, a variety of N-aryl and 

N-alkyl-O-methyl hydrosylamines were required. A preparatively useful method 

involving 0-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 0-alkyl hydroxylamines has been reported.'-3 An 

alternative mild procedure employing trifluoroacetohydroxamic acid as a suitable 

* To whom correspondence should be addressed. 
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3510 SANTOS, LOBO, AND PRABHAKAR 

precursor for N-phenyl-Omethyl 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-0-methyl hydroxylamines (Scheme). The 

requisite starting materials, the 4-nitrobenzo-N-aryl or N-alkyl hydroxamic acids? 

were obtained in excellent yield by acylation of the respective hydroxylamines with 

the acid chloride in ether in the presence of aqueous sodium bicarbonate.6 An 

ethereal solution of the above acids, on exposure to the action of diazomethane7 

afforded the corresponding methyl ethers in excellent yields. The 

N-mcthoxyanilines, liberated efficiently from these compounds in tetrahydrofuran 

by hydradnolysis 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 ri-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-methoxyanilinesg which 

was used directly, after drying, f o r  our sludies. The N-a lkyl -0-methyl  

hydroxylamines, hotlever, were ditl'icult to obtain by hydrazinolysis at room 

temperature from the corresponding 4-nitlobenzohydroxainic acid derivatives. This 

lack cif reactivity probably retlects the reduced electrophilicity of the carbonyl group 

and diminished Icaving gi-oup ability of the N-alkyl-N-methoxy amines vis-a-vis 

their aromatic counterparts. Nevertheless these compounds were obtained without 

difficulty, and in good yields, by cleavage of the corresponding trifluoroaceto- 

-hydroxamic acid 0-methyl ethers with hydrazine at rmm temperature. 

In  conclusion, an efficient and a convenient procedure for the preparation of 
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N-ARYL AND N-ALKYL-0-METHYL HYDROXYLAMINES 3511 

1 2 

R1-N-OMe 
H 

3 

SCHEME 

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 

Thcrmovar and are uncorrected. Chromatography was performed using E. Merck 

silica gel 60 (70-7-30 mesh). Infrared spectra (IR) were recorded with a 

Perkin-Elmer 157 Gand 683 grating infrared spectrophotometer and frequencies 

reported in cm-1. 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 e V .  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 (I). 

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 nil) at 0°C nas treated 
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3512 SANTOS, LOBO, AND PWHAKAR 

dropwise with a solution of 4-nitrobenzoyl chloride ( I  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 ethcr was added to dissolve any precipitated hydroxamic acid, the ethereal 

solution was washed with water (2 x 20 nil) and dried (Na2SO4). Evaporation of the 

solvent yielded 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 hydrosylaniine (9.8 mmoles) in dry ether (25 nil), cooled to 

-80°C, was treated droptvise with an ethereal solution (20 ml) of tritluoroacetic 

anhydride (1.2 eq) with stirring during 30 minutes. When the reaction was adjudged 

to be complete (tlc control), the mixture was washed with cold aqueous bicarbonate 

solution (3%) (15 nil) and then with water (3- s 3-0 mi) and dried (Na2S04). 

Evaporation of the sol vent under reduced pressure yielded the hydroxamic acids Ig 

and l k  as solids. The hydrosamic acids l i ,  11 and lni were isolated by rapid 

extraction from the ether solution with ice-cold aqueous sodium hydroxide solution 

(5%) followed by irnmediatc acidification to pH 4 with cold aqueous hydrochloric 

acid (5%). The liberated acids were extracted with CH2C12, washed with water, dried 

(Na2SO4) and the solvent evaporated to afford the hydroxamic acids as solids 

1c.hich were crystallised from a suitable solvent (see Tables 1 and 2). 

General Procedure for the Methyfation of Hydroxaniic Acids. 

The hydroxamic acid (3.8 mmoles) cv i~s  added in portions to an excess of 

diazoinethane (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 0-methyl 

ethers, which were purified by column chromatography and crystallised from a 

suitable solvent (see Tables 1 and 3). 
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3516 SANTOS, LOBO, AND PRABHAKAR 

Table 4 

Substance 

3a 

3b 

3c 

3d 

3e 

3f 

3g 

3h 

IR cml 
(medium) 

- 

3290 (llllll) 

- 

3290 (film) 

3270 (film) 

3260, 1695 
(KBr) 

3260 (film) 

3250 (film) 

1~ NMR 
Chemical Sluft (6)  ppin 

(CDCI?) 

7 04 (lH, bs. exch QO, NH) 
3 77 (3H, s. OMe) 

6 98 (IH, bs, ex11 D70,  NH) 
3 76 (3H, Y. OMe) 
2.32 (3H, s, CMe) 

6.96 (lH, bs, exch m O ,  NH) 
3.75 (3H, s, OMe) 
2.29 (3H, s, CMe) 

7.43 (lH, bs, exch l&O, NH) 
3.81 (3H, s, OMe) 

7.00 (IH, bs. exch b-0, NH) 
3.75 (314, s, OMe) 

3.88 [3H, s, CO2 h4e) 
3.79 (3H, S, O h k )  

5.64 ( 1  €1, bs, excli m0, NH) 
4.06 (2H. s, CH2Ph) 
3.51 (3H, s, OiLfe) 

5.40 (1H. bs. exch b O .  NM 
3 . 3  (3H, s, OAk)'  

2.87-2.80 (lH, in, N-C-H) 

General Procedure for the Preparation of N-Aryl or N-Alkyl-0-Methyl 

Hydroxylamines (3). 

The hydroxamic acid 0-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-nitrobenzhydra~ide was observed. The chilled mixture was 

then filtered and the filtrate dried (Na2S04) leaving a solution of practically pure 

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