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New hydroxylamines for the synthesis of hydroxamic acids
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Abstract: 0O-2,4-Dimethoxybenzyl hydroxylamine and O-2,4-dimethoxybenzyl-N-2,4,6-trimethoxybenzyl
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
human clinical trials for the treatment of cancer, arthritis and corneal ulceration.”

Common methods™ ¥ for the synthesis of hydroxamic acids are the direct acylation of
hydroxylamine or protected hydroxylamines, including O-benzyl,” O-silyl and O-t-butyl,*
with acid chlorides or various activated esters. However we found that these methods are not
suitable for multiple parallel synthesis (m.p.s.) of hydroxamic acids. They suffer from tedious
purification and isolation steps or deprotection conditions (e.g. hydrogenolysis® for the benzyl
group) which are often incompatible with m.p.s.

As part of our on-going interest in the design and synthesis of inhibitors of TNFo
convertase™, a zinc metalloenzyme, we have prepared two new hydroxylamines 1 and 2 for the
synthesis of O-protected or N,O-bisprotected hydroxamic acids® that can be deprotected under
mild acidic conditions (easily applicable to m.p.s.).
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1” 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.
PII: S0040-4039(98)01760-2




7866

Me Me
Me Me
-0
HO 25 uno od, N
MeQ OMe OMe
OMe ) OMe

2

a) N-hydroxyphthalimide, PPh,;, DEAD; b} NH,NH,, MeOH; c) 2,4,6-trimethoxybenzaldehyde, CH,Cl,;
d) NaBH,CN, EtOH, pH= 3
Scheme 1

Coupling of the O-protected hydroxylamine 1 or N,O-bisprotected hydroxylamine 2 with
a carboxylic acid was performed under standard conditions (e.g. carbodiimide coupling) to give
the protected hydroxamates 3 and 4 in good yields (Scheme 2). Reaction of 1 or 2 with an acyl
chloride worked equally well (see Table 1 examples 10 and 11 ).

The O-protected hydroxamate 3 was deprotected by 5% TFA in dichloromethane in a
few minutes to give the corresponding unprotected hydroxamate § (even with 1% TFA, the
hydroxamate 5§ was detectable after a few seconds.). The N,O-bisprotected hydroxamate 4 is
fully deprotected with 10% TFA in dichloromethane after 2 hours (Scheme 2). However it is
possible to selectively deprotect the O-dimethoxybenzyl group by using 1% TFA without
affecting the N-protection."” The crude hydroxamates can be either precipitated in ether or
subjected to chromatography to obtain highly pure hydroxamates.
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a) EDCI, HOBT, DMF; b) 5% CF,COOH/ CH,Cl,, 15mn; ¢)10% CF;COOH/ CH,Cl,, 2h
Scheme 2

Representative results"” are summarized in Table 1. In Examples 9, 10 and 11, we used
triethylsilane to trap the benzyl cations’” formed during the deprotection step. Interestingly,
deprotection of 10b in the absence of triethysilane afforded a complex mixture resulting
presumably from side reactions of the cations formed with electron rich aromatics like aniline.

In conclusion, the new hydroxylamine derivatives 1 and 2 are easily accessible and
efficient reagents for the preparation of hydroxamic acids.
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Protected hydroxamates Yield (%) Unprotected hydroxamates Yield (%)
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DMB= 2,4-dimethoxybenzyl; TMB= 2,4,6-rimethoxybenzyl; a) The carboxylic acid precursor was prepared according to
European Patent EP497192 (Roche); b) The carboxylic acid precursor was prepared according to Patent WO9807742 (Zeneca); ¢)
The carboxylic acid precursor was prepared according to Patent WO9742168 (Zeneca). 8a was not isolated. Hydroxamate 8 was
purified by C18 HPLC, the other epimer was not isolated; d) Prepared by slow addition of 2 (1 eq.) and diisopropylethylamine to 3-
chlorosulfonylpropionyl chloride in CH,Cl, at -78°C, stirring for 15mn at -78%C and reaction with the corresponding aniline or
amine. ¢) Deprotection was performed in the presence of Et;SiH (2 equivalents)
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