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Abstract: N,O-bis(fcrt-butoxycarbonyl)hydroxylamine was synthesized in 85% yield from hydroxylamine 
hydrochloride and di-rerz-butyl dicarkmatc in the presence of triethylamine. The chemistry is facile, utilizes readily 
available reagents and represents an improvement in safety over the previously published method. 

As part of a study to improve the synthesis of a 5lipoxygenase inhibitor containing an N-hydroxyurea 

subunit, an efficient means of incorporating the hydroxylamine functionality was required. Use of unprotected 

hydroxylamine was not practical since mixtures of N- and O-alkylated as well as di- and tri-alkylated products 

were possible. Recent literature examples have utilized N,O-bis(phenoxycarbonyl)hydroxylamine,l N-t-BOC- 

CLTHP or N-r-BOC-O-TBDMS2 to prepare similar compounds. However, after examining a number of 

hydroxylamine derivatives, N,O-bis(rert-butoxycarbonyl) hydroxylamine became the reagent of choice. 

Although commercially available,3 the his-protected hydroxylamine derivative was prohibitively expensive for 

large scale use, leading us to develop a more cost effective synthesis. 

Surprisingly, a search of the literature uncovered only one reference for the synthesis of the title 

compound, that being the 1959 paper by Carpino, et.al. 495 The method described therein ( Scheme 1) utilized 

the highly explosive rert-butyl axidoformatee to produce his-t-BOC hydroxylamine in 59% yield from 

hydroxylamine hydrochloride. However, the Carpino synthesis pre-dates the availability of di-tert- 

butyldicarbonate(“tBOC anhydride”),’ a safe and convenient reagent which is key to the improved synthesis 

described in this paper. 

N&OH’ HCI + 

Thus, N,O-his-r-BOGhydroxylamine was safely and efficiently prepared by treating hydroxylamine 

hydrochloride with two equivalents of r-BOC anhydride in the presence of slightly more than two equivalents of 

triethylamine (Scheme 2). Although good results were obtained with a wide range of solvents and conditions, 

the best results were realiid within the following guidelines: (1) Due to the instability of free hydroxylamine at 
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ambient temperature.,8 maintenance of the initial reaction temperature near 0 “C was critical; (2) Bases stronger 

than triethylamine were avoided since they led to increased formation of rris-t-BOC hydroxylamine; (3) 

Increasing the polarity of the solvent (e.g. CH2Cl2, MeCN) likewise led to increased levels of the tris-t-BOC 

impurity. 

NH20H - HCI + 

A typical laboratory procedure for the preparation of N,O -his-t-BOC hydroxylamine follows: A pre- 

cooled mixture(J ‘C) of t-BOC anhydride (77.3 g, 354 mmol) and triethylamine (50.6 mL, 363 mmol) in 120 

mL of 5:l petroleum ether/methyl t-butyl ether was added dropwise over 45 minutes to a cold (0 ‘C) aqueous 

solution of hydroxylamine hydrochloride (12 g, 173 mmol, 120 mL H20). The resulting biphasic mixture was 

stirred vigorously at 0 OC for 6 hours and then allowed to reach ambient temperature while stirring overnight. 

After layer separation, the organic layer was washed with 2 x 50 mL saturated aqueous NI-QCl solution, 1 x 50 

mL brine, dried over MgS04 and concentrated under reduced pressure. The crude product was contaminated 

with residual t-BOC anhydride and 2-3% t&t-BOC hydroxylamine. 9 These impurities were easily removed by 

reshurying the crude solids in cold petroleum ether. Filtration afforded pure material in 85% yield.10 
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