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hydroxylamine have been prepared and used for the preparation of hydroxamic acid based inhibitors of
biological interest. © 1998 Published by Elsevier Science Ltd. All rights reserved.
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Hydroxamic acids are very effective metal ion chelators. They have been extensively
used as zinc binding ligand in the field of zinc metalloenzyme inhibitors, especially in matrix
metalloprotease (MMP) inhibitors. This approach has led to pseudopeptide and non peptide
hydroxamic acids which are potent MMP inhibitors: several of them have been advanced into

r the treatment of cancer, arihritis and corneal uiceration.
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17 was prepared from 2,4-dimethoxybenzyl alcohol according to Grochowski and
Jurczak's procedure.” Reacting 1 with 2,4,6-trimethoxybenzaldehyde and subsequent
reduction® of the oxime” with NaBH,CN at pH 3 afforded the crystalline N,O-bisprotected
hydroxylamine 2 in good yield (Scheme 1). Both are stable at room temperature for months.

0040-4039/98/$ - see front matter © 1998 Published by Elsevier Science Ltd. All rights reserved.
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jected to chromatography to obtain highly pure hydroxamates.
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few minutes to give the corresponding unprotected hydroxamate 5 (even with 1% TFA, the

a) EDCI, HOBT, DMF; b) 5% CF,COOH/ CH,Cl,, 15mn; ¢)10% CF,COOH/ CH,Cl,, 2h

triethylsilane to trap the benzyl cations
efficient reagents for the preparation o
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European Patent EP497192 (Roche); b) The carboxyllc acid precursor was prepared according to Patent WO9807742 (Zeneca); ¢)
The carboxylic acid precursor was prepared according to Patent W0O9742168 (Zeneca). 8a was not isolated. Hydroxamate 8 was

purified by C18 HPLC, the other epimer was not isolated; d) Prepared by siow addition of 2 (1 eq.) and diisopropylethylamine to 3-
nhlnrnmﬂfnnvlnrn?"\nul chloride in CH,Cl, at -7R9(‘ Qtlrfll](! fnr Iﬁmn at -7RQ(‘ and reaction with the (‘nrre!mnndmg aniline or
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amine. e) Deprotection was performed in the presence of Et;SiH (2 equivalents)
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. n\ Beckett R P - Davidson. A H.: Drummond AH.: “’nylpu P Whittaker M. Druo nirrrmarv oday 1996 l 16 h\ Beckett,
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R.P Whittaker, M. Exp. Opin. Ther. Patents 1998, 8, 259 ¢) Hagmann, W.K.; Lak, M.W.; Becker JW. in Ann Rep. Med.
Chem, Bristol, J.A. (Ed) Academic Press Inc 1996, Vol. 31, 231

Precedents about the use of acid labile O-protected hydroxamates: a) p-methoxybenzyl (deprotection with AlCly/anisole):
Nagata W - Nichitani. Y.© Aoki. T.: Yoshida. T. J. Antibiotics, 1988 316 b n.mpthntvhan'ivl “Solid Phase analog™: Richter

LNQRAWR, TV ey LVAIAAWCULL, 1., S2URL, 2., X USMAG, [RG5S, aFSS, 2i0 ARUR YURLL Y Q0 TR Ay L Rk,

S.L.; Desai, M.C. Tetrahedron Lett. 1997, 38, 321 c¢) p-methoxybenzyl “Solld Phase analog”: Floyd, C.; Lewis, C.; Patel S.R;
Whittaker, M. Tetrahedron Lett. 1996, 37, 8045 d) MacPherson, L.J. et al. J. Med. Chem, 1997, 40, 2525 c¢) Trityl “Solid Phase
analog™ Bauer, U.; Ho, W.B.; Koskinen, A.M.P. Tetrahedron Lent. 1997, 38, 7233 1) 2-Chioroirityi *Soiid Phase anaiog™
Mellor, S.L.; McGuire, C.; Chan, W.C. Tetrahedron Lett. 1997, 38, 3311

Mention of 2,4-dimethoxybenzyl for hydroxamate protection in Ciba Geigy US Patent, US5506242 (1996)

Lee, B.H; Miller, M.J. J. Org. Chem. 1983, 48, 24

Isolation of TNFa convertase: a) Black, R.A. and al. Nature 1997 3" 9 b) Moos, M.L. and al. Nature 1997, 385, 733

The acidic NH groun (pKa about 10) of Q-protected hvdrmmm__t es is vi Lqer__hle to side reactions like alkvlmmq or acvlation, For
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other N,O-bisprotection of hydroxamates: a) N,O-benzyl: Bashiardes, G.; Bodwell, G.J.; Davies, S.G. J. Chem. Soc. Perkin Trans.
1 1993, 459 b) N-BOC-O-TBDMS or N-BOC-O-THP: Altenburger, J.M.; Mioskowski, C.; d’Orchymom H.; Schirlin, D;
Schaik, C.; Tarnus, C. Tetrahedron Lett. 1592, 33, 5055 ¢) During that work, an independani communication disciosed the N-
2.4 6-dimethoxybenzyl-O-THP or -O-allyl protection on solid phase: Gu, K.N,; Patel, D.V. J. Org. Chem. 1997, 62, 7088
Preparation of 1: To a solution of 2.4-dimethoxybenzyl alcohol (27 g) in chloroform (1.2 1) under argon were added N-
hydroxyphthalimide (35.2 g) and triphenylphosphine (56.6 g). Diethylazodicarboxylate (34 ml) was added and the solution stirred
overnight at room temperature. The solvent was evaporated in vacuo and the residue purified by flash chromatography on silica
using dichloromethane as eluant to give N-(2 4-dimethoxybenzyloxy)phthalimide (41.1 g, 82%) : 'HNMR (CDCL): 3.72 (s, 3H),
3.79 (s, 3H), 5.22 (s, 2H), 6.40- 645 (m, 2H), 7.30 (d, 1H, J— 8.1 Hz), 7.72 (m, 2H), 7.78 (m, 2H). A mixture of N-(2,4-
dimethoxybenzyloxy)phthalimide (33.45 g) and hydrazine hydrate (51.3 ml) in ethanol (95 %, 400 ml) was heated under reflux
for 15 minutes and then allowed (o cool. The mixture was filiered and the residue washed with ethanol. The filirate was
evaporated to dryness in vacuo to give O-2,4-dimethoxybenzylhydroxylamine (18.4 g ; 95 %) as a colourless oil : "HNMR
(CDCl): 3.81 (s, 3H), 3.82 (s, 3H), 4.68 (s, 2H), 5.30 (s br, 2H), 6.49 (m, 2H), 7.24 (d, 1H, J= 8.8 Hz). CyH,3NO; calc. C 59.00,

H 7.15,N 7.65 found C 58.10, H7.10, N 7.35.
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. This oxime can also be obtained by alkylation of the free oxime with 2,4-dimethoxybenzyl bromide (Ciba-Geigy, European Patent
EP708085 A2) and NaH in THF. However, due to the instability of this bromide, we prefered the following route to 2:
A solution of 2,4,6-trimethoxybenzaldehyde (13.72 g, 70 mmol) and 1 (12.81 g, 70 mmol) in dichloromethane (70 ml) was

’H A £ Ah Th 1 13 Pavay i 1 1 i N, i H
stirred for 4 hours. The solvent was evaporated in vacuc. Crystallisation in ethano! afforded the oxime as white crystals (233 g,

92 %): "HNMR (CDCls): 3.80-3.82 (i, 15 H), 5.19 (s, 2H), 6.11 (s, 2H), 6.47 (m, 2H), 7.37 (d, 1H, J= 7.7 Hz), 8.47 (s, 1H). Toa
suspension of this oxime (38.11 g, 106 mmol) in ethanol (840 ml) was added sodium cyanoborohydride (19.9 g, 317 mmol) in
four portions. A solution of aq. 12N HCI (27 mi) in 1300 mi EtOH was added dropwise to maintain pH = 3. The mixiure was
stirred for 1 hour. After evaporation of the solvent, the residue was dissolved in water and aqueous NaOH to pH = 8, extracted
with CH,Cl, and dried over MgSO,. The residue was purified on silica chromatography (eluant : CH,Cl; - dicthylether (95/5)) to
afford 2 (32.4 g, 85%) as white crystals after crystallisation in ethanol: 'HNMR (CDCls): 3.78-3.81 (i, 15 H), 4.14 (s, 2H), 4.75
(s, 2H), 6.10 (s, 2H), 6.45 (m, 2H), 7.27 (in, 1H); m.p.: 72-74 °C.
> the corresponding N-
protected-O-deprotected hydroxamate (not isolated, characlensed by HPLCIMS) with only traces of the fully deprotected
hydroxamic acid 6.
1. Typical procedures for the preparation of the O- and N,O-protected hydroxamates and their deprotection are as follows:
To the carboxylic acid precursor (0.5 mmol) in DMF (1.5 ml) was successively added 1-hydroxybenzotriazole (37 mg, 0.65
mmol), 2,4-dimethoxybenzyl hydroxylamine 1 (135 mg, 0.74 mmol), and dimethylaminopropylethylcarbodiimide hydrochloride
(143 mg, 0.74 mmol), The mixture was stirred at room temperature for 18 hours. The mixture was diluted with EtOAc and
washed with water, saturated sodium bicarbonate, brine and dried over MgSO,. Purification by flash chromatography gave 6a
(116 mg , 50%). 6b was prepared similarly,
6a (25 mg) in 5% TFA-dichloromethane (1 ml) was stirred at room temperature. The reaction mixtre turned deep purple. After
15 minutes, the mixture was evaporated in vacuo, diluted in MeOH and filtered to remove insoluble material.®” Evaporation of
the filtrate gave & which can be further purified with precipitation in ether (13 mg; 78%).
6b (30 mg) in 10% TFA-dichloromethane (1 ml) was stirred at room temperature. The reaction mixture turned decp purple. After
2 hours, the mixture was evaporated in vacuo, diluted in McOH and filtered to remove insoluble material.”” Evaporation of the

filtrate gave 6 which can be funher purified by trituration in ether (10 mg; 65 %).

2. When the deprotection step is performed in the absence of a scavenger, the cation polymerises

during work up. In the case of O-dimethoxybenzyl protection, the solid obtained is 12: THNMR ./P\/\Af\
(CDCl; + CF,COOD) : 3.72 (s, 2H), 3.80 (s. 6H), 6.34 (s, 2H),’CNMR: 155.9, 131.3, 118.5, 99.7, . P -
57.4, 28.2: CHNS (Found: C, 69.5; H.: 6.60; N, 0; S, 0; Required for CoH;00; + 0.3 CF;COOH: C: MeO OMe

Anl’v /n\

69.48, H: 6.87).
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