
09 FEB 2004 WO 01/10827 PCT/EP00/07641 1 Arylsulforamido-substituted
hydroxamic acid derivatives The invention relates to
arylsulfonamido-substituted hydroxamic acid derivatives, to  processes and
novel intermediates for their preparation, pharmaceutical compositions
comprising said derivatives, pharmaceutical compositions comprising
selective MMP2  inhibitors, the use of the hydroxamic acid derivatives as
medicaments, a method of treating  MMP, in particular MMP2, dependent
diseases, in particular hyperproliferative diseases, or  conditions In
mammals which are responsive to MMP, in particular MMP2, inhibition, using
selective MMP2 inhibitors, in particular the hydroxamic acid derivatives of
formula I, or  pharmaceutical compositions comprising selective MMP2
inhibitors, in particular the  hydroxamic acid derivatives of formula I.
The invention relates in particular to a-amino hydroxamic acid derivatives
of the formula I. (OR)q (I) wherein  R' is hydrogen, substituted or
unsubstituted aryl, lower alkyl, substituted or unsubstituted carbocydic
aryl-cower alkyl, substituted or unsubstituted heterocyclic-lower alkyl,
substituted or unsubstituted C 3-C7-cycloalkyl, substituted or
unsubstituted C 3-G,- cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower
alkoxy-lower alkyl, lower alkyl-(thio,  suifinyl or sulfonyl)-Iower alkyl,
amino-lower alkyl or mono- or di-lower alkylamino- lower alkyl; R2 is
hydrogen or lower alkyl; R' Is substituted or unsubstituted CrCrcycloalkyl,
substituted or unsubstituted carbocyclic  aryl, substituted or
unsubstituted heterocyclic aryl, substituted or unsubstituted
heterocyclyl; or lower alkyl; A Is C1-C3 alkylen unsubstituted or
substituted by lower alkyl; WO 01/10827 2 0 9 FEB 2004  PCT/EP00/07641 q is
15; 



R is C2-C7-alkyl, which is mono-, di- or trisubstituted by halogen, nitro,
lower acyloxy,  trifluoromethoxy, cyano, C3-Cs-cycloalkyl or unsubstituted
or substituted C3-Cff- heteroaryl comprising one or two heteroatoms
selected from the group consisting of  O. S and N; or Cg Cralkenyl or
C3-C,-alkynyl, which in each case is unsubstituted or mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy, trifluoromethoxy, cyano C
3-Cs- cycloalkyl or unsubstituted or substituted C3-C5-heteroaryl
comprising: one or two  heteroatoms selected from the group consisting of
0, S and N; and to pharmaceutically acceptable prodrug derivatives; and
pharmaceutically acceptable  salts thereof. Compounds of formula I are
Inhibitors of matrix-degrading metalloproteinases (MMP's) and  are useful
for the treatment of conditions related thereto. q Is preferably 1-3, as a
rule 1 or 2, preferably 1.Only If it is possible for steric reasons, can  q
also be 4 or 5. If q is 1, OR Is, for example, In the 3 position or,
preferably,; in the 4  position. In a preferred embodiment of the
Invention, R 1 or R2 represents hydrogen. In another  preferred embodiment
of the invention, R , and Rs both represent hydrogen.; The general
definitions used herein have the following meaning within the scope of the
present Invention, unless otherwise specified. Halogen Is, for example,
fluorine, chlorine, bromine or Iodine. Preferably it is fluorine or
chlorine. Unless stated otherwise, in the present disclosure organic
radicals designated "lower"  Contain not more than 7, preferably not more
than 4, carbon atoms, Aryl represents carbocyclic or heterocyclic aryl. 0 9
FEB 2004 WO 01/10827 3 PCT/EP00/07641 A lower alkyl group is branched or
unbranched and contains 1 to 7 carbon atoms,  preferably 1-4 carbon atoms,
and represents for example methyl, ethyl, propyl, butyl,  isopropyl and
isobutyl. Carbocyciic aryl represents monocyclic or bicyclic aryl,
preferably  unsubstituted phenyl, 



or phenyl mono-, di- or trisubstituted by one, two or three radicals
selected from lower alkyl,  lower alkoxy, hydroxy, halogen, cyano,
trifluoromethyl, lower alkyl amino, di-lower alkyl  amino, phenoxy or
phenyl, optionally substituted by lower alkoxy, lower alkyl, halogen,
cyan, nitro or trifluoromethyl; or phenyl disubstituted on adjacent carbon
atoms by lower-alkylenedioxy, syoh as  methylenedoxy; or phenyl substituted
by heterocyclic radicals as defined below, In particular pyrrolyl,
imidazolyl, triazolyl, tetrazolyl, furyl, thienyl, morpholinyl,
pyrrolidinyl, plperidihyl; or lower  alkyl which is substituted by
heterocyclic radicals as defined below, especlal - imidazolyl,  triazolyl,
chinolinyl or morpholinyl; or 1- or 2-naphthyi. Preferred is unsubstituted
phenyl or phenyl monosubstituted by lower alkoxy, phenoxy,  phenyl, halogen
or trifluoromethyl. Particularly preferred is phenyl or phenyl
monosubstituted by lower alkoxy, halogen or trifluoromethyl. Carbocyclic
aryl-lower alkyl represents preferably straight chain or branched aryl-C
1-C4-alkyl  in which carbocyclic aryl has meaning as defined above, e.g.
benzyl or phenyl-(ethyl, propyl  or butyl), each unsubstituted or
substituted on the phenyl ring as defined under carbocydic  aryl above,
advantageously optionally substituted benzyl. Heterocyclic radicals are, in
particular, mono- or bicyclic, aza-, thia-, oxa-, thiaza-, oxaza- or  diaza
radicals of aromatic character, and corresponding partly or, in particular,
completely  saturated heterocyclic radicals of this We. it being possible
for such radicals to be mono-,  dl- or trisubstituted by functional groups.
These radicals are linked to the rest of the  molecule via a C-C bond and,
in particular, monocyclic or bicyclic radicals with one, nitrogen,  oxygen
or sulfur atom, and In particular aromatic radicals of this type, for
example 2 -pyrryl  or 3-pyrryl, pyridyl, for example 2-, 3- or 4-pyridyl,
and furthermore thienyl, for example 2- or  3-thienyl, or furyl, for
example 2 furyl, analogous blcydic radicals with one nitrogen, oxygen 0 9
FEB 2004  WO 01/10827 PCT/EP00/17641 -4 or sulfur atom are, for example,
indoiyl, such as 2- or 3-indolyl, quinolyl, su4h as 2- or 4- quinolyl,
isoquinolyl, such as 3- or 54soquinoiyl, benzofuranyl, such as 2
-benzofuranyl,  chromenyl, such as 3-chromenyl, or benzothienyl, such as 2-
or 3 -benzothienyl. Suitable  monocyclic and bicyclic radicals with more
than one heteroatom are, for example. Imida- 



zolyl, such as 2-imidazolyl, pyrimidinyl, such as 2- or 4-pyrimidinyl,
oxazolyl, such as 2- oxazolyl, isoxazolyl, such as 3-isoxazolyl, or
thiazolyl, such as 2 -thiazolyl, or benzimidazolyl,  such as
2-benzimidazolyl, benzoxazolyl, such as 2 -benzoxazotyl, or quinazolyl,
such as 2- quinazolinyl. Corresponding partly, or, in particular,
completely saturated arpalogous radicals  are also suitable, such as
2-tetrahydrofuryl, 4-tetra hydrofuryl, 2- or 3-pyrro dyl, 2-, 3- or 4-
piperidyl and also 2- or 3-morpholinyl, 2- or 3-thiomorphoiinyl,
2-piperazinyl and N,N'-bis- lower alkyl-2-piperazinyi radicals. A
heterocyclic radical can be substituted by one, two or more Identical or
different substl- tuents (functional groups); the following substituents
are particularly suitable: free, etherified  and esterified hydroxyl
groups; mercapto and lower aikyithio and substituted and unsub- stituted
phenyithio groups; halogen atoms; oxo groups, which are In the form of
formyl (I.e.  aldehydo) and keto groups, and also corresponding acetals or
ketals; azidd and nitro  groups; primary, secondary and, preferably,
tertiary amino groups, primary for secondary  amino groups, acylamino
groups and diacylamino groups protected by conventional protec- tive
groups, and unmodified or functionally modified sulfo groups, such as
dulfamoyl groups  or sulfo groups present In salt form. All these
functional groups should not be on the C atom  from which the free valency
comes, and they are preferably separated from it by 2 or even  more C
atoms. The heterocyclic radical can also carry free and functionaliy
modified  carboxyl groups, such as carboxyl groups present In salt form or
esterified 4rbo* groups.  carbamoyl, ureido or guanidino groups, which may
or may not carry one or two hydro- carbon radicals, and cyan groups.
Substituted carbocydic aryl R3 Is preferably phenyl substituted by halogen,
lower alkoxy.  lower alkyl, Mower alkyl amino, triazotyl, especially
1,2,4triazolyl,1,3.4-tri~zolyl, or 1,2,3- trfazolyl, Imidazolyl,
e.g.1-imidazolyl, morpholinyl, pyrroilidinyl, piperidinyl. t$trazolyl,
pyrrolyl,  furyl, in particular 3-furyl, thienyl, morpholinyl lower aikyl,
quinolnyl lower alkryl, imidazolyl  lower alkyl and triazolyl lower alkyl.
0 9 FEB 2004 WO 01/10827 PCT/EP00/07641 -5 In a highly preferred embodiment
of the invention R 3 represents substituted *carbocydic aryl,  in which
embodiment substituted carbocyclic aryl is phenyl which is preferably
substituted in 4 position, preferably by triazolyl, in particular
1,2,4-triazol-1 yl. 



Heterocyclic aryl R3 represents monocyclic or bicyclic heteroaryl, for
example pyridyl,  quinolyl, lsoquinoiyl, benzothienyl, benzofuranyl,
benzopyranyl, benzothlopyrianyl, furanyl,  pyrrolyl, thiazolyi, oxazolyl,
isoxazolyt, triazolyl, tetrazolyl, pyrrazolyl, imidazo~yl, thienyl, or  any
said radical substituted by lower alkyl or halogen. Pyndyl represents 2-,
3- or 4-pyrldyl.  Thienyl represents 2- or 3-thienyl, advantageously
2-thienyl. Qulnolyl represents preferably  2-, 3- or 4-qulnolyl,
advantageously 2-quinolyl. isoqulnolyl represents preferably 1-, 3- or 4-
isoquinolyl. Benzopyranyl, benzothlopyranyl represent preferably
3-benzopyranyl or 3- benzothlopyranyl, respectively. Thiazolyl represents
preferably 2- or 4-thiazalyl, advantage- ously 4-thiazolyl. Triazolyl Is
preferably 2- or 5-(1,2,4-triazoiyl). Tetrazoiyl Is preferably 5-
tetrazolyl. imidazolyl is preferably 4-imidazolyl. Preferably heterocyclic
aryl represents  pyridyl. It can be substituted by one, two or more
identical or different substlt cents as  defined for the heterocyclic
radicals above. Heterocyclic R3 represents saturated or partly unsaturated,
monocydic or bi$ydic hetero- cyclic radk:als, comprising between 3 and 10
carbon atoms and one or two leteroatoms  selected from the group consisting
of 0, S and N. Preferably, heterocyclic R; 3 Is selected  from the group
consisting of piperidinyl, morpholinyl, pyrrolidinyl, pyrrollnyl,
piperazinyl and  tetrahydropyranyl. It can be substituted by one, two or
more Identical or different  substituents as defined for the heterocyclic
radicals above. Preferably, it Is ti substituted or  substituted by lower
alkyl. Heterocydlo-lower alkyl represents preferably straight chain or
branched heterocyclio-C rC4- aikyl in which heterocyclic has the meaning as
defined above, e.g. 2-, 3- or -piperidyl  methyl or (2-,or
3-morpholnyl}-(ethyl. propyl or butyl). CsC7-Cycloalkyl represents a
saturated cyclic hydrocarbon unsubstituted of substituted by  lower alkyl
which contains 3 to 7 ring carbons and Is advantageously cyclopontyl or
cyclo- hexyl tmsubstituted or substituted by lower alkyl. WO 01/10827 6 0 9
FEB 2004  PCT/EP00/07641 Cycloalkyl-lower alkyl represents preferably
(cyclopentyl- or cyctohexyl}(methyl or ethyl). A lower alkoxy (or alkyloxy)
group preferably contains 1-4 carbon atoms, advantageously 1- 3 carbon
atoms, and represents for example, ethoxy, propoxy, isopropoxy, or most -
advantageously methoxy. 



A lower alkylthio-group preferably contains 1-4 carbon atoms,
advantageously 1-3 carbon  atoms, and represents for example, ethylthio,
propylthlo, isopropylthio, or most advantage- ously methylthio. A lower
aikylsulfinyl-group preferably contains 1-4 carbon atoms, advantageously
1-3  carbon atoms, and represents for example, ethylsultinyl,
propylsulilnyl, isopm pylsulfinyl, or  most advantageously methylsulilnyl.
A lower alkylsulfonyt-group preferably contains 1-4 carbon atoms,
advantageously 1-3  carbon atoms, and represents for example,
eihylsulfonyl, propylsulfonyi, Isopropylsulfonyf,  or most advantageously
methylsulfonyl. A lower acyloxy group contains preferably 1-4 carbon atoms,
and represents for example,  acetaxy, propanoyioxy or butanoyloxy. Prodrug
aryl derivatives are preferably those derived from an organic carbonic
acid, an  organic carboxylic acid or a carbamic acid. An acyl derivative
which is derived from an organic carboxylic add is, for example, lower
alkanoyl, phenyl-lower alkanoyl or unsubstituted or substituted amyl, such
es benzoyl. An-acyl derivative which Is derived from an organic carbonic
acid Is, for example, alkoxy- carbonyl which Is unsubstituted or
substituted by an aromatic radical or is cyclosikoxy- carbonyl which is
unsubstituted or substituted by tower alkyl. An aryl derivative which Is
derived from a carbamic add Is, for example, amino-carbonyl  which is
substituted by lower alkyl, aryl-lower alkyl, aryl, lower alkylene or lower
alkylene  interrupted by 0 or S. I 0 9 FEB 2004 WO 41/10827 PCT/EP00/07641
7  Acylamino represents preferably lower alkanoylamino or lower
alkoxycarbonylamino. C1-C3 alkylen can be for example methylen,
ethylen,1,2-dimethylethylen, 1,1,4methyl- ethylen, propylen,
1,2-dimethylpropylen, 2,2-diethylpropylen or 1-methyl-2-ettiylpropylen.
C1-C3 alkylen is preferably unsubstituted. Most preferably It represents
methylen or ethylen.  C2-Cralkyl radical R is branched or unbranched,
contains 2 to 7 carbon atorrls and is prefe- 



rably mono- or disubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyan, C r  CS-cycloalkyl or C3C6-heteroaryi comprising
one or two heteroatoms selected from the  group consisting of 0, S and N
which is unsubstltuted or substituted by lowert alkyl. More  preferably it
Is monosubstituted by halogen, most preferably by chloro or fluoro, C 3-Cs.
cycloalkyl, most preferably cyclopropyl, or unsubstituted C 3-C$-heteroaryl
comprising one or  two heteroatoms, In particular one heteroatom, selected
from the group consisting of 0, S  and N, for example furyl, thienyl,
pyrrolyl, imidazolyl, oxazolyl, thiazolyl or pyridinyl. C 2-Cr  alkyl
radical R represents for example 7-fluoroheptyl, 7-chioroheptyl,
6-fluo4exyl, 6-chioro- hexyl, 5-chioropentyl, 5-nitropenlyl, 5-cyanopentyl,
5-fluoropentyl, 4-fluoropeptyl, 5,5,5- trifluoropentyl, 5-acetoxypentyt,
4-chiorobutyl, 4fluorobutyl, 3 fluorobutyl, 4,4,4-trifluoro- butyl,
3,4-dichiorobutyl, 4,4-diifluorobutyl, 4-acetoxybutyl, 4-proplonyloxybuty!,
4nitrobutyl,  4cyanobutyl, 4-trifluorometho xybutyl, 3,4-dicyanobutyl,
4,4-dlcyanabutyl, 4-acetyioxy-2,2- dimethylbutyl,
4-fluoro-l-methylbutyl,1-ethyl-4fluorobutyl, 3 chioropropyl, 34uoropropyl,
2- fluoropropyl, 3-cyanopropyl, 3-trifluoromethoxypropyl,
2,3-dichloropropyl, 3-ghtoro-1,2- dimethylpropyl, 2-chloro-3-fluoropropyl,
3-cyano-1,2-dimethyipropyl, 2-cyanc.3-fluoropropyl,
2-nitro-3-fluoropropyl, 2-cyano-3-chloropropyl, 3,3,3-trifluoropropyl,
2-chloroethyl, 2 fluoro- ethyl, 2-cyanoethyl, 2-cyclopropytetfiyl,
3-cydopropylbutyl, 2-cydobutytethyl,  cyclopropylmethyl, cyclobutylmethyl,
3-furylmethyt or 2-(3-furyl)ethyl. Preferably C z-Cr-alk l  radical R
contains 3-5 carbon atoms and is unbranched. Preferably the substituents
are  located in terminal positiion. Most preferably C2-Cralkyl radical R
represents; 4-chlorobutyl,  4-fluorobutyl, 3-chloropropyl or
3-fluoropropyl. C3-C,-alkenyl. radical R can be branched or unbranched and
contains 3 to 7 $arbon atoms.  C3-Cr-alkenyl radical R represents for
example 2-propenyl, 24loromethyl-2.propenyl, 3- butenyl, 2-butenyt,
4-chloro-2-butenyl, 4-f uoro-2-butenyl, 4-acetaxy-2-buten 4, 2-iaobutonyl,
2-pentenyl, 3-pentenyl, 5-chloro-2-pentenyl, 5 #luoro-3-pentenyl,
5-nitro4-pentenyl, 4 WO 01/10827 -8 0 9 FEB 2004  PCT/EP00/07641 pentynyl.
5-hexenyl, 3-chloro-5-hexenyl, 4-hexenyl or 6-heptenyl. Preferably C
3-Cralkenyl  radical R contains 3-5 carbon atoms and Is unsubstituted. The
double bond is preferably  located In terminal position. Preferably
C3-C,-alkenyl radical R represents 4-pentenyl, 3 



butenyl or 2-propenyl, most preferably 3-butenyl. C3-Cralkynyl radical R
can be branched or unbranched and contains 3 to 711 carbon atoms.
Preferably C3-Cralkynyl radical R contains 3-5 carbon atoms and is
unsub~tituted. C Cr  alkenyl radical R represents for example 2-propynyl,
2-butynyl, 4-cyano.2-bi itynyl, 4-nitro-2  butenyl, 3-butenyl,
5-chloro-2-pentynyl, 2-pentynyl, 5-fluoro,3-pentynyl, 5-d#loro-3-Pentynyi.
3-pen". 4-hexenyl or 4-hap", preferably it represents 2-poepenyl,
2-butynyl, 2 pentynyl or 3-pentynyl. Preferably the triple bond Is located
In terminal position. In particular,  good results can be obtained with
compounds In which R Is 2-propynyi. Pharmaceutically acceptable salts of
the acidic compounds of the invention are salts formed  with bases, namely
cationic salts such as alkali and alkaline earth metal salts, such as
sodium, lithium, potassium, calcium, magnesium, as well as ammonium sails,
such as  ammonium, trimethyl-ammonium, diethylammonium, and
tris-lhydroxymethyl)-methyl- ammonium salts. Similarly acid addition salts,
such as of mineral adds, organic carboxylic and organic  sulfonic acids
e.g. hydrochloric add, methanesulfonic acid, malefic add, are also possible
provided a basic group, such as pyridyl, constitutes part of the structure.
The compounds of formula 1 have valuable pharmacologically useful
properties. In  particular, they display specific inhibitory actions which
are of pharmacological Interest.  The members of the enzyme family of
matrix-degrading metalloproteinases (MMP's), such  as gelatinase,
stromelysin and collagenase, are implicated in various e.g. tissue matrix
degradation (e.g. collagen collapse) and in many pathological conditions
involving abnormal connective tissue and basement membrane matrix
metabolism, such as  arthritis (e.g. osteaarthritis and rheumatoid
arthritis), tissue ulceration (e.g. Corneal,  epidermal and gastric
ulceration), abnormal wound healing, periodontal disease, bone  deems (e.g.
Pagers disease and osteoporosis), tumor metastasis or invasion, psoriasis,
as 0 9 FEB 2004 WO 01/10827 9 PCT/EP00/07641 well as HIV-infection (J.
Leuk. Biol. 52 (2): 244-248, 1992), artherosderosis, ventricular
dilatation and restenosis in angioplasty. Macrophage metalloelastase is a
further matrix-degrading metalloproteinasee which is Involved in the
degradation of elastin and has been Implicated in pathological conditions,



e.g. pulmonary disorders such as emphysema and COPD (chronic obstructive
pulmonary disease). Selectivity Is generally an advantageous feature of
pharmacologically active ;compounds,  because the side-effects of drugs
comprising selective compounds are smaller compared  with drugs comprising
less selective compounds. Since the family of MMP's ;consists of  several
different enzymes which are involved in different biological processes, it
is desirable  to have selective inhibitors of singular MMP's or subgroups
of the MMP enzyme family. The compounds of formula I and their
pharmaceutically acceptable salts inhibit matrix  degrading
metalloproteinase such as gelatinase, stromelysin, and macarophage
metalloelastase, and membrane type matrix metalloproteinases, such as
MT1-MMP and  MT2-MMP. They are particularly useful as MT1-MMP and MMP2
(gelatinase A) Inhibitors. A number of peptides are reported to interact
with biological matter like enzymes, cells or  receptors implicated In
pathological processes or diseases. Peptides have the disadvantage  to get
easily hydrolyzed under physiological conditions, especially those
physiological  conditions to be found In the blood or stomach of
warm-blooded animals. The compounds  of formula I have the advantage to be
no peptides. The compounds of formula I are non- peptide MMP2 Inhibitors.
Beneficial effects are evaluated In pharmacological tests generally known
Irl the art, and as  illustrated herein. The above-cited properties are
demonstrable in In vft and in Ww tests, using  advantageously mammals, e.g.
rats, guinea pigs, dogs, rabbits, or Isolated organs and  tissues, as well
as mammalian enzyme preparations. Said compounds can be applied in  vitro
In the form of solutions, e.g. preferably aqueous solutions, and In vivo
hither enterally  or parenterally, advantageously orally, e.g. as a
suspension or in aqueous Solution. The 0 9 FEB 2004 WO 01/10827
P4QT/EP00/07641  -10 dosage in vitro may range between about 10 -5 molar
and 10'10 molar concentration. The  dosage in vivo may range, depending on
the route of administration, between about 0.1 and  100 mg/kg.
Antiinflammatory activity can be determined in standard inflammation and
arthritic animal  models well-known in the art, e.g. the adjuvant arthritis
model In rats and thO collagen It  Induced arthritis model in mice
(Mediators of Inflam. 1, 273-279 (1992)). 



One test to determine the Inhibition of stromelysin activity is based on
its hydrolysis of  Substance P using a modified procedure of Harrison et
al, (Harrison, RA.. i0ahan J., and  Stein R., Anal. Biochem. J.Q. $110-113
(1989)). In this assay, Substance P hydrolyzed by  recombinant human
stromelysin to generate a fragment, Substance P 7-11,;which can be
quantitated by HPLC. In a typical assay, a 10 mM stock solution of a
compound to be tested  Is diluted in the assay buffer to 50 mM, mixed 1:1
with 8 mg recombinant human stromelysin  (mot. wt. 45-47 kDa, 2 Units;
where 1 Unit produces 20 mmoles of Substance P 7.11 in 30  minutes) and
incubated along with 0.5mM Substance P in a final volume of 0.125 mL for 30
minutes at 37C. The reaction Is stopped by adding 10 mM EDTA and Substance
P 7-11 Is  quantified on RP-8 HPLC. The ICN for Inhibition of stromelysin
activity and lia are calculated  from control reaction without the
Inhibitor. The effect of compounds of the Invention In-vivo can be
determined in rabbis. Typically,  four rabbits are dosed orally with a
compound up to four hours before being injected Intra- particularly In both
knees (N=8) with 40 Units of recombinant human strome ly~in dissolved in
20 mM Tris,10 mM CaC26 and 0.15 M NaCl at pH 7.5. Two hours later the
rabbits are  sacrificed, synovial lavage Is collected, and keratan sulfate
(KS) and sulfated glycosamino- ghcan (S-GAG) fragments released Into the
joint are quantitated Keratan sulfate Is  measured by an inhibition EUSA
using the method of Thonar (Thonar, E.J: M.A., Lenz,  M.E., Klinsworth,
G.K. Caterson, B., Pachman, LM., Glickman, P., Katz, R.,; Huff, J..
Keuttner, KE., Arthr. Rheum. &$,1367-1376 (1985)). Sulfated glyv;
osamlho~mns are  measured by first digesting the syrrovial lavage with
streptomyces hyaluronidase and then  measuring DMB dye binding using the
method of Goldberg (Gok berg. R.L and Kolibas, L,  Corm The. Res. ?.,
265-275 (1990)). For an I.v. study, a compound Is solubilized In I mL of
PEQ-400, and for a p.o. study, a compound Is administered in 5 mL Of
fortified corn  starch per kilogram of body weight. WO 01/10827 -11 0 9 FEB
2004  PCT/EP00/07641 Macrophage metalloelastase (MME) inhibitory activity
can be determined by measuring the  inhibition of the degradation of [
3H]-elastin by truncated recombinant mouse macrophage - 



metalloelastase as follows: About 2 ng of recombinant truncated mouse
macrophage metalloelastase (FASEB Journal  Vol. 8, Al 51, 1994), purified
by Q-Sepharose column chromatography Is incubated with test  compounds at
the desired concentrations in the presence of 5 nM CaCI 2,400 nM NaCI,
[3H]elastin (60,000 cpm/tube), and 20 mM Tris, pH 8.0, at 37 C overnight.
The samples are  spun In a microfuge centrifuge at 12,000 rpm for 15
minutes. An aliquot of thQ supernatant  is counted in a scintillation
counter to quantitate degraded [ 3H]elastin. IC o's are determined  from a
range of concentrations of the test compounds and the percent inhibition of
enzyme  activity obtained. The inhibitory activities of compounds of
formula I on MT1-MMP, MMP1 (col~genase 1) and  MMP2 (gelatinase A) can be
determined as follows: Stock solutions of substrate (MCA
Pro-Leu-Gly-Leu-Dpa Ala-Arg-NH 2, Knigl%t, C.G., Willen- brock F., Murphy,
G., A novel coumarin-labelled peptide for sensitive continous assays of
the matrix metalloproteinases, FEBS left., , 263-266, (1992)), are prepared
In 100 %  DMSO at a concentration 1.0 mM. Stock solutions of Inhibitors are
prepared in 100 %  DMSO. The inhibitor is diluted Into the assays from a
solution in 100% DMS(1), and controls  substitute an equal volume of DMSO
so that the final DMSO concentration from inhibitor  and substrate
dilutions In all assays is 6.0%. Assays are performed in assay puffer (150
mM  NaCI,10 mM CaCl2, 50 mM Tris-CI pH7.5, 0.05% Brij-35) containing 6.0 %
I$MSO once the  substrate and Inhibitor are diluted into it. The substrate
concentration used ir: the assays Is  10 pM. The test Is carried out at 37
C. The fluorescence changes are monitored using an  excitation wavelength
of 320 nm and an emission wavelength of 340 run. Tho reaction  mixture Is
added in duplicate to appropriate wells of a 96 well microfluor plate. The
reaction  mixture Is preincubated with the inhibitor for 30 min, the
reaction is started by the addition of  MMP enzyme and the fluorescence
Intensity Is measured for 10 min. A time point that is on  a linear part of
the curve is chosen to determine the activity. The inhibition results are
mpessed as the Inhibitor concentrations that produced 50% inhibition (IC 6
of the activity  in the control (non-inhibited) reaction. In this test, the
compounds of the formula I and their  pharmacologically acceptable salts
have an Inhibiting concentration IC eo [pmol trel of  0.0001 and 0.030,
usually of 0.0002 to 0.010, for MMP2 and an inhibiting concentration IC eo
WO 01/10827 -12 



0 9 FEB 2004  PCT/EP00/17641 [}unoVlitre] of 0.0005 and 0.125, usually of
0.001 to 0.05, for MT1-MMP. Compounds of  formula I exhibit an inhibiting
concentration 1C so for MMP1 (collagenase 1) that is up to  1000-fold
higher than the IC 50 for MT1-MMP, generally it is about 40-fold to
200-fold higher. Compounds of formula I exhibit an inhibiting concentration
IC so for MMP1 that is up to 5000- fold higher than the ICso for MMP2, for
most compounds of formula I it is attout 100-fold to  2000-fold higher. The
enzyme used In the above test are prepared as follows: MT1-MMP.,  Plasmid:
The catalytic domain of the cDNA fragment encoding a full length of human
MT1- MMP gene [from Prof. Motoharu Seild, institute of Medical Science, The
University of Tokyo;  Sato, H., Takino, T., Okada, Y., Cao, J., Shinagawa,
A., Yamamoto, E. ancf Seiki, M. Nature  (London), 370:61-65,1994)] Is
amplified by polymerase chain reaction (PC f ). The primers  used are
follows: CTCCATATGTACGCCATCCAGGGTCTCAA for the sense primer  including an
Ndel site at the 5'-end for an ATQ start codon, and CTCGGAT!CCTCACCCAT
AAAGTTGCTGGAT-GCC for the antisense primer possessing a BamHl all with one
TGA  stop codon (1). The resulting PCR product of a 519-bp fragment Is
subdonOd between the  NCSel and BamHl unique sites of pET11a (Stratagene).
The sequence of catalytic domain of  MT1-MMP (CD-MT1-MMP) Is verified by
the ABI PRISMTM dye terminator; cycle sequencing  kit with the ABI PRISMTM
377 DNA sequencer (Perkin Elmer). Expression and Purification: The
subcloned CD-MT1-MMP Is used to transfect E. caoI strain  BL21[DE3]
(Harahan, D. J. Mol. 13M. 1983;166(4):657-W) and expressed as Insoluble
Inclusion body materials. Transfectants are grown at 37 C in 50 ml
Luria-Bjertanl (LB)  medium In the presence of 50 gIml ampicillin to a cell
density of OD600 = 0~6-1.0, and CD- MT1-MMP production Is induced with 1 mM
Isopropyl-1-D-galactopyranosicle (IPTQ). After  treatments with 5 mg/ml
lysozyme and 10 pg/ml DNase I. the Inclusion bodies are prepared  from the
harvested cells by using the detergent buffer containing 0.2 M Na(1,1 %w1v
deoxydholic add, and 1 %vlv Nonidet P-40. The solubilization Is achieved by
resuspending  the inclusion bodies in the solubalizallon buffer composed of
6 M urea, 100 irM 2- mercaptoethanol, and 20 mM Tris-CI, p118.5. The enzyme
Is purified and rehaturated using  10 ml of a Q-Sepharose (Amersham
Pharmacia BkAech) column equilibrated with 5 mM  CaC$6 , 0.02%vly NaN& in
20 mM Tris-CI pH7.5. After washing with three volumes of the 



0 9 FEB 2004 WO 01/10827 PCT/EP00/07641 -13 same buffer, the bound proteins
are eluted with two volumes of a linear gradient of 0.5-1.0  M NaCI. The
collected fractions (1 ml each) are dialyzed for 6 h in equilibrated
buffer.  Superdex G200 column (1 x 15 cm) (Amersham Pharmada) is
equilibarated in 20 mM Tris=  Cl, pH 7.5, 5 mM CaC12i 0.02% NaN3. The
desalted sample is applied to Superdex G200  column and chromatographed at
0.5 mVmin. Fractions of 1 ml are collected and 30 ml  aliquots are analyzed
by immunoblotting. Fractions showing the highest purity are pooled,
concentrated in an Amicon stirred cell with a YM2 membrane and stored at
-80C. The eluted protein Is dialyzed twice against 5 L buffer of 5 mM CaCI
2, 0.5 mM ZnSO4,  20 mM Tris-Ci pH7.5, then concentrated In an Amicon
stirred cell with a YM membrane.  Under these conditions, the recombinant
proteins remain soluble and are correctly folded. MMP1 (Collagenase 1)
Plasmid: The cDNA for human collagenase is generated by PCR of cDNA derived
from  RNA isolated from human U937 cells (ATCC# CRL-2367). The primers,
used to generate  this cDNA, are AAGAAGCTTAAGGCCAGTATGCACAGCTTrCCT and
AAGGCGGCCGCA  CACCTTCTTTGGACTCACACCA, corresponding to nucleotides 58 to
1526 Of the reported  cDNA sequence, GenBank accession number X05231. The
resulting cDNA fragment is  subdoned into Not I site of a mammalian
expression vector pBPV-MMT (Matthias, P. at al.,  J. Moi. Biol. 1986,
187(4):557-68). C127 cells (ATCC-mouse mammary tumor cell One) are grown in
Dulbecco'a Modified  Essential Medium supplemented with 10% heat
inactivated fetal bovine serum and 1X  antibiotic-antimycotic solution at
37 C in a humidified CO 2 incubator. Cells 4eeded at 6 x  i06 In 100 mm
dishes are transfected using a calcium phosphate precipitation method. 5 h
prior to transfection, medium Is replaced with fresh medium. Each dish is
transfected with  15 pg of the expression vector. Cells ire washed twice
with PBS 16-18 h aftdr transfecfion  and are incubated In growth medium for
an additional 48 h. Clones are then selected by  Incubation with the
Neomycln related antibiotic G418 at a concentration of 400 pg/ml. Media
from selected clones are analyzed for collagenase expression by an
enzymatic assay.  Expression and Purification: 16 liters of culture medium
are concentrated to 1.6 liters and  the enzyme is isolated by the
procedures described by Wilhelm eta!. (Proc.. Nail. Acad. Sd.  (USA). 1987;
84: 6725-29). The final product Is further purified on a Supero"e G-75  



(Pharmacia/LlB, Piscataway, NJ) gel filtration column equilibrated In the
assay buffer  containing 0.15 M NaCl. Enzyme is pooled and stored in
aliquots at -70C. Recombinant 0 9 FEB 2004  WO 01/10827 PCT/EP00/07641 -14-
procollagenase (43-45 kDa) is activated with 1 mM APMA (-Aminophenylmrcuric
acetate,  ICN Pharmaceuticals) for 2 h at 37C, and the APMA is removed by
extensive dialysis  against the assay buffer containing 0.15M NaCl. The
activated enzyme (--36-kDa) is stored - frozen at -70C until use. MMP2
(Gelatinase A) Plasmid: The cDNA for human proMMP2 is supplied by Prof.
Motoharu Seilki, Institute of  Medical Science, The University of Tokyo.
The cDNA encoding a full length; on human pro- MMP2 is generated by PCR of
cDNA derived from RNA Isolated from human HT1080 cells  (ATCC# CCL121). The
primers to generate this cDNA are GAATTCGATGCAGGCG CTAATGGCCCGG and
CTCGAGTCAGCAGCCTAGCCAGTCGGATTTGAi corresponding  to full length human
pro-MMP2 of the reported cDNA sequence, GenBank accession  number J0321 0.
The resulting 2.0 Kb PCR fragment Is cloned Into EcoRi/*ho 1 site of  pFAST
BAC 1 vector (pBAC-MMP2) (Collier, I.E., Wilhelm, S.M., Eisen, A.., Marmer,
B.L.  Grant, GA, Seltzer, J.L, Kronberger, A., He, C., Bauer, E.A. and
Goldberg, G.l. J. Biol.  Chem., 263:6579-6587, 1988). Expression and
Purification: For baculovirus expression of r-proMMP2, pBk-MMP2 Is
transformed into DHI OBAC competent cells to produce a r-proMMP2 bac m d
DNA. The  recombinant bacmid DNA Is transfected into cultured Insect cells
(Tn cells) with Cel fectin  reagent (Gibco BRL). Recombinant baculovirus
are plaque purified to home geneity and are  used to generate high titer
stocks of the recombinant baculovirus. Expression of r-proMMP2  Is
confirmed by gelatin zymagraphy. Culture fluids of Tn cells infected with
baculovirus are centrifuged and filtrated through a  0.22 mm pore size
filter to remove cell debris. The recombinant proMMP2 as absorbed to
gelatin Sepharose 4B (Pharmacla Biotech) In equilibration buffer of in 25
n#A Tris-HCI (pH  7.5),1 M NaCl,10 mM CaCls, 0.05% Bri)i 35 at 4C. After
washing the beads with  equilibration buffer, r-proMMP2 as eluted with
equilibration buffer containing 10% DMSO.  The enzyme are stored at 4C
until activation. For assay, the purified proMItiP2 Is activated  with 1 mM
APMA for 1 hr at 37C. 



l P9 MMP9 is prepared form the culture medium of THPI human monocytic
leukemia cells  treated with TPA. THPI cells are maintained in a culture of
DMEM/F-12 with 10% FCS and  stimulated to produce pro-MMP9 with TPA (1 nM)
In serum-free medium for 48 h. AN WO 01/10827 -15 0 9 FEB 2004
PCT/EP00/07641 purification procedures are carded out at 4C. The 1 liters
of culture medium is concentrated  to 100 ml by Centricon (Amicon) and
applied to a column (1 x 8 cm) of gelatin sepharose  (Pharmacia)
equilibrated with 50 mM Tris-CI (pH--8.0),300 mM NaCI. The fr ion -
containing pro-MMP-9 is eluted with 10% DMSO In 50 mM Tris-CI (pH=8.0), 300
mM NaCl,  then dialyzed against 50 mM Tris-CI (pH 7.5), 150 mM NaCl. The
fraction is concentrated by  Centricon and subjected to column
chromatography of Sephadex G200 (2 x;20 cm)  equilibrated with 50 mM Tds-CI
(pH=7.5) containing 150 mM NaCl. The purred Pro-MMP9  is stored at -80C as
a stock and the necessary amount of pro-form is used fir activation.
Pro-MMP9 is activated with 1 mM aminophenyl mercury acetate (APMA, ICN
Pharma- ceuticals) in 50 mM Tris-CI (pH=7.5) containing 150 mM NaCl,10 mM
CaCI and 0.05% Brij- 35 (MMP Assay Buffer) for 18h at 37C, and the APMA Is
removed by extensive dialysis  against MMP Assay Buffer. The activated MMP9
Is stored frozen at -80C ufltfi use. Assay of MMP9 The activated MMP-9 (82
kDa) Is then used to screen compounds. A fluorogenic peptide, 2-
N-methylaminobenzoic acid (Nma)-Gly-Pro-Gln-Gly-Leu-Ala-Gty-Gln-Lys-N`.
(2,4-dirftro- phenyl)(Dnp)-NH2 (Peptide Institute, Osaka, Japan) Is used as
the only substrate in all  MMPs assay in this study at 25 M. Stock
solutions of the substrate are prepared in 100 %  DMSO at a concentration
1.0 mM. Assays are performed In MMP Assay Buffer. The  reaction mixture Is
added In duplicate to appropriate wells of a 96 well microfuor plate and
preincubated at 372 for 30 min. The reaction Is started by the addition of
0.5 hM of activated  MMP9. Stock solutions of each inhibitor are prepared
by wing In 100%;DMSO.  Inhibitors are added into the assay mixture from the
diluted solution with 100% DMSO  prepared from the stock solutions. An
equal volume of DMSO is added to co". The final  Concentration of DMSO from
inhibitor and substrate solutions is 5.0%. The Increase of  fluorescence Is
monitored at 460 nm with excitation at 355 nm. A time point on a linear
part  



of the curve Is chosen to determine the activity. The inhibition results
are expressed as the  inhibitor concentration, that produce 50% Inhibition
PC so) of the activity in thO control  reaction. The anti-tumor effect of
compounds of formula I can also be demonstrated egg. In vivo In  metastasis
models using EGFP transfected HT1080 cells measuring the fluorescence
intensity of tumor cells metastasized Into the lung of nude mice with
intravenously Injected WO 01/10827 -16 0 9 FEB 2004  PCT/EP00/07641 tumor
cells or using B16-F10 melanoma cells measuring lung tumor nodules after
i.v.  injection of tumor cells into BDF1 mice. EGFP transfected HT1080:
Nude mice were injected in the tail vein a suspension of tumor  cells
[2x106 cells / 0.1 ml of PBS (phosphate buffered saline)). Animals werO
dosed with  compounds p.o. at -1 hr and +5 hrs relative to the time of the
cell injection alt the first day  (day 0). After that the animals were
dosed twice a day, firstly at 9 -10:30 am. and secondly  at 5:30 - 7:00
p.m. Compounds were administered as a suspension in 1 % carboxymethyl
cellulose (Wako, Japan) at a dose of 60 mg/kg twice a day. The vehide akin
was  administered to the control group. On day 17, the lungs were removed
from mice after  sacrificing the animals. The removed lung tissues were
divided Into pieces Of approximately  2-3 mm in diameter and then ca. 100
mg of tissues were suspended in 0.2 MI PBS in the  microcentrifuge tubes
followed by gentle homogenization and centrifugation. The cells were
washed 3 times with 1 ml of lysing reagent (150mM NH 4CI, 0.1 mM EDTA-4
Na,10mM  KHCO3 pH7.4) to lysis red blood cells and 2 times with 1 ml of PBS
at room temperature.  After the final wash, the cells were lysed with 0.5
ml of 1 % Triton In PBS. After  centrifugation at 15000 rpm for 5 min, 0.23
ml of each supernatants w as transferred Into the  well of a 96-well multi
plate. The fluorescence Intensity was determined by fusing  fluorescence
plate reader (Cytoflour II) at the excitation and emission wavelength of
485  and 530 nm, respectively. The obtained fluorescence was normalized per
Ikng using the wet lung weight. In this test a decrease In the fluorescence
of 74 % compared to the vehicle  alone was determined for the compound of
Example 68. The B16-F10 melanoma experimental metastasis model was studied
following the method  



of Fidler. Cells were harvested by trypsinization and washed once with
serum-contalnlng  medium and three times with cold PBS and then kept on
ice. Mice were lnjected In the tail  vein with a suspension of tumor cells
(2x10 S cells / 0.1 ml of PBS). Animals; were dosed with  compounds p.o. at
-1 hr, +5 hrs, 23 his and 29 hrs relative to the time of tide cell
injection  at the first two days (day 0,1). After that the animals were
dosed once a day in the morning.  Compounds were administered as a
suspension in 1 % carboxymethyl celluose (Waldo.  Japan) at a dose of 120
mg/kcg/dosing. Vehicle alone was administered to the control groom.  On day
14, the lung of the mice were removed after sacrificing 69 animals and the
numbers of the tumor nodules were counted manually after fixing with
Bouifl's solution (2 ?6  picric add In destilied water :10 % formaldehyde
neutral buffer solution : aqe is acid =15 : 0 9 FEB 2004 WO 01110827 -17
PCT/EP00/17641 5 : 1). In this test a decrease in the number of tumor
nodules of 47 % compared to the  vehicle alone was determined for the
compound of Example 68. The antitumor effect of the compounds of the
invention can be determined e.o. by  measuring the growth of human tumors
Implanted subcutaneously in Balblc nude treated  mice according to
methodology well-known in the art in comparison to placebo treated mice.
Illustrative tumors are e.g. estrogen dependent human breast carcinoma BT20
and MCF7,  human bladder carcinoma T24, human colon carcinoma Colo 205,
human lung  adenocarcinoma A549 and human ovarian carcinoma NIH-OVCAR3. The
effect on tumor angiogenesis can be determined e.g. in rats Implanted With
Walker 256  carcinoma in pellets to stimulate anglogenesis from vessels of
the limbus, as described by  (3alardy et al, Cancer Res. %, 4715 (1994).
The compounds of the formula I inhibit matrix degradation and are therefore
very highly  suitable for the treatment of diseases which respond to
inhibition of the activfiy of the  enzymes MTI-MMP and MMP2.Osteoporosis,
in particular, can be mentioned here, and  also other diseases In whose
course bone resorption by osteodasts play a part, e.g. tumor- Induced
hypercalcaemla, Pagers Disease or the treatment of bone metastases, and
also  inflammatory processes in joints and bones and degeneratives
processes in! cartilaginous  tissue. In particular, the compounds of
formula I are useful for the treatment Of benign or  malignant tumours
which respond to Inhibition of the enzymes MT1-MMP arid MMP2, e.g  



breast, lung, bladder, colon, ovarian, brain, and skin cancer by Inhibiting
tumor growth,  tumor metastasis, tumor progression or invasion and for
tumor angiogenesis. They are able  to cause tumour regression and to
prevent the growth of micrometastases. Other conditions to be treated with
the compounds of the Invention Include rheumatoid  arthritis,
osteoarthrtiis, bronchial disorders (such as asthma by inhibiting the:
degradation of  elastln), atherosclerotic conditions (by e.g. Inhibiting
rupture of atherosderoc plaques), as  well as acute coronary syndrome,
heart attacks (cardiac ischemia), strokes cerebral ischemia), restenosis
after angioplasty, and also vascular ulcerations, ectasia and  aneurysms.
Further conditions to be treated with the compounds of the Invention are
inflammatory demyelinating disorders of the nervous system in which myelin
destruction or  loss Is involved (such as multiple sclerosis), optic
neuritis, neuromyelitis optica (Devic's WO 01110827 -18 0 9 FEB 2004
PCT/EP00/07641 disease), diffuse and transitional sclerosis (Schilder's
disease) and acute disseminated  encephalomyelitis, also demyelinating
peripheral neuropathies such as Landry-Gulliain- Barre-Strohl syndrome for
motor defects; also tissue ulceration (e.g. epidermal and gastric
ulceration), abnormal wound healing and perlodental disease. Also
endomitriosis, septic  shock, inflammatory bowel disease, Crohn's disease
and the like can be treated by the  compounds of formula I. Ocular
applications of the compounds of the invention include the treatmert of
ocular  Inflammation, corneal ulcerations, pterygium, keratids,
keratoconus, open angle glaucoma,  retinopathies, and also their use in
conjunction with refractive surgery (laser or incisional) to  minimize
adverse effects. Certain metalloproteinase Inhibitors have been reported to
also Inhibit the production and  release of tumor necrosis factor (TNF),
e.g. TNF- a which is an Important mediator of  inflammation. Thus,
compounds of the Invention are potential anti-Inflammatory agents In
mammals. The effect of the compounds of the Invention on atherosclerotic
conditions can be  evaluated using atherosclerotic plaques from
cholesterol-fed rabbits which contain activated  matrix metalloproteinases
as described by Sukhova et al, Circulation 2Q,1404 (1994). The  Inhibitory
effect on matrix metalloproteinase enzyme activity In rabbit
etheroscierotic  



plaques can be determined by in situ zymography, as described by Galls et
al, J. Clin.  Invest. X4.2493 (1994). and is Indicative of plaque rupture.
The effect on vascular aneurysms, e.g. the inhibition of aneurysm
formation, can be  determined In experimental models such as Apo-E
transgenic mice and/or LDL receptor  .knockout mice. Abdominal aortic
aneurysms represent a chronic degenerative condition  associated with a
life-threatening risk of rupture. Aneurysm development can be suppressed by
the compounds of formula 1.  The effect on restenosis and vascular
remodeling can be evaluated In the rat ballooned  Carotid artery model. WO
01/10827 -19 0 9 FEB 2004  PCT/EP00/07641 The effect on demyelinating
disorders of the nervous system, such as multiple sclerosis,  can be
evaluated by measuring the reversal of experimental autoimmune
encephalomyelltls  in mice, e.g. as described by Gijbels et al, J. Clin.
Invest. 24,2177 (1994). The Invention relates especially to compounds of
formula I, wherein  R' Is hydrogen, lower alkyl; monocyclic or bicyclic
carbocyclic aryl which is unsubstituted or mono-, dl- or. trlsubsltuted  by
lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl,
phenoxy or phenyl  which is unsubstituted or substituted by lower alkoxy,
lower alkyl, halogen, cyano, nitro,  trifluoromethyl or
lower-alkylenedioxy, mono- or bicyclic heterocyclic aryl which Is
unsubstituted or substituted by of, two or more  identical or different
substituents selected from the group consisting of free, rtherified and
esterified hydroxyl groups; mercapto, lower alkylthlo, substituted and
unsubtitituted  phenylthio groups, halogen, oxo groups, which are in the
form of formyl and keto groups  and corresponding acetals or ketals, azido,
nitro, primary, secondary and tergary amino,  acylamino, diacylamino and
unmodified or functionally modified sulfo groups free and  functionally
modified carboxyl groups, carbamoyl, ureldo, guanidino and Cy"; carbocyclic
aryl-lower alkyl which Is unsubstituted or mono-, di- or trisubstituied by
lower  alkyl, lower alkoxy, hydroxy, halogen, cyan, trifluoromethyl,
phenoxy or pheinyl which is  unsubstituted or substituted by lower alkoxy,
lower alkyl, halogen, cyano, n*,  



trifluoromethyl or lower-alkylened foxy in the carbocyclic moiety;
substituted or unsubstituted heterocydio-lower alkyl which Is unsubstituted
or substituted by  one, two or more identical or different substi tuents
selected from the group fisting of  free, etherifled and esterifled
hydroxyl groups; mercapto, lower alkyl hio, substituted and  unsubstituted
phenylthio groups, halogen, oxo groups, which are In the form. of formyl
and  keto groups and corresponding acetals or ketals, azido, nitro,
primary, secondary and  tertiary amino, acylamino. diacylamino and
unmodified or functionally modified suffo groups;  free and functionally
modified carboxyl groups, carbamoyl, ureldo, guanidinq and cyan, In  the
heterocyclic moiety; CrCrcydoalkyl, which Is unsLibstituted or substituted
by lower alkyl;  CCCr-cycloalkyl-lower alkyl, which Is unsubstituted or
substituted by lower alkyl;  hydroxy-lower alkyl, lower alkoxy-lower alkyl,
lower alkyl-(thlo, sulfinyl or sulorryl)-3ower  alkyl, amino-lower alkyl or
mono- or diower alkyiamino-lower alkyl;  0 9 FEB 2004 WO 01/10827 -20 R2 is
hydrogen or lower alkyl; R~ Is C3-C7-cycloalkyl, which is unsubstituted or
substituted by lower alkyl; carbocyclic aryl, which is unsubstituted or
mono-, di- or trisubstituted by lower alkyl, lower - alkoxy, hydroxy,
halogen, cyan, trifluoromethyl, phenoxy or phenyl which unsubstituted  or
substituted by lower alkoxy, lower alkyl, halogen, cyano, nitro,
trifluoromethyl or lower- alkylenedloxy; heterocyclic aryl, which is
unsubstituted or substituted by one, two or more identical or  different
substituents selected from the group consisting of free, etherifled and
esterified  hydroxyl groups; mercapto, lower alkylthio, substituted and
unsubstituted phenylthio groups,  halogen, oxo groups, which are In the
form of formyl and keto groups and corresponding  acetals or ketals, azido,
nitro, primary, secondary and tertiary amino, acylamino, diacylamino and
unmodified or functionally modified suffo groups; free and functionaly
modified carboxyl groups, carbamoyl, ureido, guanidino and cyan;
heterocycly, which is unsubstituted or substituted by one, two or more
identical or different  substituents selected from the group consisting of
free, etherified and esterified hydroxyl  groups; mercapto, lower
alkylthio, substituted and unsubstituted phenylthlo groups,  



halogen, oxo groups, which are In the form of fonnyl and keto groups and
correspondlng  acetals or ketals, azido, nitro, primary, secondary and
tertiary amino, acylamino,  diacylamino and unmodified or functionally
modified sulfo groups; free and functionally  modified carboxyl groups,
carbamoyl, ureldo, guanidino and cyan; or lower alkyl; A is C,-C3 alkylen
unsubstituted or substituted by lower alkyl;  gIs1-6;and R Is C.2-Cr-alkyl,
which is mono-, di- or trisubstituted by halogen, nitro, lower! a cYloxY,
trifluoromethoxy, cyan, Ca-C5-cydoalkyl or OsCe-heteroaryl comprising one
or two  heteroatorns selected from the group coraftV of 0, 3 and N. which
Is unsubstituted or  subsWed by lower alkyl; or Cs-C7 alcenyl or C
3-Crelkynyl, which in each case is unsubstituted or mono, dl- or
trisubstituted by halogen, nitro, lower a cyloxy, trifluoromethoxy, cyan. C
s-6,,-cydaalicyl or  Cs-C.-heteroaryl comprising one or two heteroatoms
selected from the group consisting of  0, 8 and N. which Is unsubstituted
or substituted by lower alkyl and their pharmaceutically acceptable prodrug
derivatlves and pharmaceutically acceptable  salts. WO 01/10827 -21  0 9
FEB 2004  PCT/EP00/07641 Preferred is a compound of formula I, wherein R`
is hydrogen, substituted or unsubstituted aryl, lower alkyl, substituted or
unsubstituted - carbocyclic aryl-lower alkyl, substituted or unsubstituted
heterocyclic-lower alkyl, substituted  or unsubstituted C3-Ccydoalkyl,
substituted or unsubstituted C3-C7cycioalkyi-lower alkyl,  hydroxy-lower
alkyl, lower alkoxy-lower alkyl, lower alkyl-(thlo, sulfinyl or
sulfonyl)-lower  alkyl, amino-lower alkyl or mono- or di-lower
alkyiamino-lower alkyl; R2 Is hydrogen or lower alkyl; R3 Is substituted or
unsubstituted C3-Crcycloalkyi, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, or lower alkyl; 



A Is C1-C3 alkylen unsubstituted or substituted by lower alkyl;  q Is 1-5;
R Is C2-C -alkyl, which Is mono-, dl- or trisubstituted by halogen, nitro,
lower Bcyloxy,  tril'luoromethoxy or cyano; C3-Cralkenyl or C3-C7-alkynyl,
which in each case is  unsubstituted or mono-, di- or trisubstituted by
halogen, nitro, lower acyloxy,  trifluoromethoxy or cyano; and
pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. Furthermore, a compound of formula 1 is
preferred, wherein  R, Is hydrogen, lower alkyl, or carbocyclic aryl-lower
alkyl which is unsubstituted or mono-, dl- or trisubstituted by lower
alkyl, lower alkoxy, hydroxy, halogen, cyan, trifluoromethyl, phenoxy or
phenyl which Is  unsubstituted or substituted by lower alkoxy, lower alkyl,
halogen, cyan, nitro,  tr'ifluoromethyl or lower-alkylenedioxy In the
carbocydic moiety; R2 Is hydrogen or lower alkyl; R3 Is CsCrcydoalkyl,
which is unsubstltuted or substituted by lower alkyl, carbocydic aryl,
which Is unsubstituted or mono-, dl- or trisubstituted by lower alkyl,
lower  alkoxy, hydroxy, di-lower alkyl amino, halogen, cyan,
trifiuoromethyl, phenoxy triazolyi,  imidazolyl, morpholirhyl,
pyrroiidinyl, piperidlryl, tetrazolyl, pyrrolyl, furyl, thiet~yi,
morpho>inyl  lower alkyl, quinolirryl lower alkyl, Imklazolyl lower alkyl
and triazolyl lower alkyl or phenyl  which Is urmAnMuted or substituted by
lower alkoxy, lower alkyl, halogen, cyano, nitro,  trilluoromethyl or lower
alkylenedioxy; hetero4ydic aryl, which Is unsubstituted or substituted by
one, two or more idertlCal or WO 01/10827 _22_ 0 9 FEB 2004  PCT/EP00/07641
different substituents selected from the group consisting of free,
etherified and esterified  hydroxyl groups; mercapto, lower alkylthlo,
substituted and unsubstttuted phenylthlo groups,  halogen, oxo groups,
which are In the form of forrnyl and keto groups and corresponding  acetals
or ketals, azido, nitro, primary, secondary and tertiary amino, acylamino,
diacylamino and unmodified or functionally modified sulfo groups; free and
functionally  modified carboxyl groups, carbamoyl, ureldo, guanidino and
cyano; 



heterocyclyl, which is unsubstituted or substituted by one, two or more
identical or different  substituents selected from the group consisting of
free, etherified and esterifled hydroxyl  groups; mercapto, lower
alkylthio, substituted and unsubstftuted phenylthio groups,  halogen, oxo
groups, which are In the form of formyl and' keto groups and corresponding
acetals or ketals, azido, nitro, primary, secondary and tertiary amino,
acytamino,  diacylamino and unmodified or functionally modified sulfo
groups; free and functionally  modified carboxyl groups, carbamoyl, ureldo,
guanidino and cyan; or lower alkyl; A IS C1-C3 alkylen unsubstituted or
substituted by lower alkyl;  gislor2; R Is C2-C7-alkyl, which is mono-, di-
or trisubstituted by halogen, nitro, lower acyloxy,  trifluoromethoxy,
cyan, C3-C5-cycloalkyl or C heteroaryl comprising ore or two  heteroatoms
selected from the group consisting of 0, S and N, which is unsubstltuted or
substituted by lower alkyl; or CrCralkenyl or Cam, which In each case is
unsubstituted or mono-, di- or  trisubstituted by halogen, nitro, lower
acyloxy, trifluoromethoxy, cyano, C 3-Cs-cycloalkyl or  C3-C.-heteroaryl
comprising one or two heteroatoms selected from the grog consisting of  0,
S and N, which is meted or substituted by lower alkyl; and pharmaceutically
acceptable prodrug derivatives; and pharmaceutlcally acceptable  salts
thereof. The Invention relates in particular to compounds of formula 1,
wherein R, is hydrogen, lower alkyl, or substituted or unsutstituted
carbocyclic aryklower alk l;  R2 is hydrogen or lower alkyl; R3 is
subsftjted or unsubstituted C 3Cr-cydoelkyl, suited or unsubstituted
carbocyclic  aryl, substituted or unsubstituted heterocyclic aryl, or lower
alkyl; A Is C,-C3 alkylen unsubstituted or substituted by lower aryl; 0 9
FEB 2004  WO 01/10827 PCT/EP00/07641 - 23  q is for 2; and R is
C2-C7-alkyl, which is mono-, di- or trisubstituted by halogen, nitro, lower
acyioxy,  trifluoromethoxy or cyan; C3-Cralkenyl or C3-C7-alkynyl, which In
each case is  unsubstituted or mono-, dl- or trisubstituted by halogen,
nitro, lower acyloxy,  



trifluoromethoxy or cyano. Compounds of formula I which are preferred are
those in which R, Is hydrogen, lower alkyl, or substituted or unsubstituted
carbocyclic aryl-lower alkyl;  R2 Is hydrogen or lower alkyl; R3 Is
substituted or unsubstituted C 3-C7-cydoalkyl; phenyl which Is
unsubstituted or mono- or diubstituted by lower alkyl, lower alkoxy,
hydroxy, nitro, amino, lower-alkyl amino,  carbarnoyl, trifluoromethyl,
trifluoromethoxy, lower alkylthlo, lower acyloxy or halogen;  pyridyl,
pyrimidyl, pyrryl, imidazolyl, Indolyl, thienyl, benzothlenyl, furyl,
benzafuranyl,  oxazolyl, thiazolyl; or lower alkyl; A Is C1-C3 alkylen
unsubstituted or substituted by lower alkyl;  gIs I or 2; R is C2-C7-alkyl,
which Is mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; Cs-C7-alkenyl or C3-Cralkynyl, which in each
cash is  unsubstituted or mono-, di- or trisubstitutted by halogen, nitro,
lower acyloxy,  trifluoromethoxy or cyano; and their pharmaceutically
acceptable prodrug derivatives and their pharmaceutically  acceptable
salts. The Invention relates In particular to compounds of formula i,
wherein  R, is hydrogen, lower alkyl, or phenyl lower alkyl; R2 Is hydrogen
or lower alkyl; R3 Is phenyl which Is unsubstituted or monosubstihited by
lower alkyl, lower;alkoxy,  hydroxy, nitro, amino, lower-alkyl amino,
carbamoyl, trifluoromethyl, lower alkylthlo, or  halogen; pyridyl, or lower
alkyl; A Is C1-C3 alkylen unsubstituted or substituted by lower alkyl;  q
is l or 2; R Is C2-Cralkyl, which is mono-, di-or trisubstituted by
halogen, nitro, lower acyloxy,  trifluoromethoxy or cyan; unmated C
rCTakerryl or unsubsWed Cs-Cralkynyl;  and their pharmaceutically
acceptable prodrug derivatives and their P~~aY  acceptable salts. 0 9 FEB
2004  WO 01/10827 PCT/EP00/07641 -24 



In particular, compounds of formula I are preferred, In which  R1 is
hydrogen, lower alkyl, or phenyl lower alkyl; Rz is hydrogen; R3 Is phenyl
monosubstituted by lower alkoxy or halogen; or lower alkyl;  A is C1-C3
alkylen; gis1;  R is C2-C7-alkyl, which is mono- or trisubstituted by
halogen; unsubstituted 0 3 C3-alkenyl or  unsubstittuted C3-C7-alkynyl; and
their pharmaceutically acceptable prodrug derivatives and their
pharmaceutically  acceptable salts. One preferred embodiment of the
invention relates to compounds of formula 1, wherein  R1 Is hydrogen; R2 Is
hydrogen; R3 Is phenyl monosubstituted by lower alkoxy or halogen;  A is
C4-C3 alkylen; R Is unsubstituted Cg-Csalkenyl, in which the double bond is
terminally located; or  unsubstituted C3-C-alkynyl, in which the triple
bond is terminally located; and to their pharmaceutically acceptable
prodrug derivatives and their pharmaceutically  acceptable salts. Another
preferred embodiment of the invention relates to compounds of formula I,
wherein  R1 Is hydrogen; R2 Is hydrogen; R3 Is phenyl monosubstituted by
lower alkoxy or halogen;  A is methylen or ethylen; gist;  R Is unbranched
C3-Cs alkyl, which is terminally monosubstituted by halogef; and to their
pharmaceutically acceptable prodrug derivatives and their pharmaceutically
acceptable salts. 0 9 FEB 2004  WO 01110827 PCT/EP00/07641 -25 Very
preferred are compounds of formula I, wherein  R1 is hydrogen, lower alkyl,
or phenyl lower alkyl;  



Rx is hydrogen; R3 is C3-C7-cycloalkyl, which Is unsubstituted or
substituted by lower alkyl; phenyl which is unsubstituted or mono- or
disubstituted by lower alkyl, lover alkoxy,  hydroxy, nitro, amino, lower
alkyl amino, di-lower alkyl amino, carbamoyl, trifluoromethyl,
trifluoromethoxy, lower alkylthlo, lower acyloxy, halogen, triazolyl,
Imidazolyf, morpholinyl,  pyrrolidinyl, piperidinyl, tetrazolyl, pyrrolyl,
furyl, thienyl, morpholinyl lower alkyl, quinolnyl  lower alkyl, imidazolyl
lower alkyl, triazolyl lower alkyl; pyridyl, pyrimidyl, pynyl. Imidazolyl,
indolyl, thienyl, benzothienyl, furyl, benzofuranyl,  oxazolyl, thiazolyl,
which In each case are unsubstituted or substituted by lower alkyl or
halogen; heterocyclyl, which is unsubstituted or substituted by lower alkyl
and which Is selected from  the group consisting of piperidinyl,
morpholinyl, pyrrolidinyl, pyrrolinyl. piperazinyl and  tetrahydropyranyl;
A is methylen or ethylen;  gist; R Is C2-C7-alkyl, which is mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy.  trifluoromethoxy. cyan.
C3-C6-cycloalkyl or C3-Cs-heteroaryi comprising one or two  heteroatoms
selected from the group consisting of 0, S. and N which Is unsubstituted or
substituted by lower alkyl; C3-C,-alkenyl or C3-C,-alkynyl, which In each
case is  unsubstituted or mono-, dl- or trisubstituted by halogen, nitro,
lower acyloxy,  trifluoromethoxy, cyano; C3 -cycloalkyl or C3Crheteroaryl
comprising one or two  heteroatoms selected from the group consisting of 0.
S, and N, which is unsubstituted or  substituted by lower alkyl and their
pharmaceutically acceptable prodrug derivatives and pharmaceutically
acceptable  salts. A more preferred embodiment of the Invention relates to
compounds of formula 1, wherein  Rt Is hydrogen, lower alkyl. or phenyl
lower alkyl; Rz is hydrogen; 1% Is phenyl which Is unsubstituted or mono-
or disubstituted by lower alkyl, lower agcoxy, di- lower alkyl amino,
halogen, triazolyyl. Imidazolyl, morptwltnyl, pyrroiidinyl, pipeddtnyl,
tetrazolyl, pyrrolyl, furyl, thienyl, morpholinyl lower alkyl, quinolnyl
lower alkyl, imidazolyl 0 9 FEB 2004 WO 01/10827 



-26 PCT/EP00/07641 lower alkyl, triazolyl lower alkyl; pyridyl, which is
unsubstituted or substituted by haolgen; heterocyclyl, which is
unsubstituted and which Is selected from the group consisting of
piperidinyl, morpholinyl, pyrrolidinyl, pyrrolinyl, piperazinyl and
tetrahydropyranyl; A is methylen;  gist; R Is unsubstituted C3-Cs-alkenyl,
In which the double bond Is terminally located;  unsubstituted C3-C5-alkyny
in which the triple bond is terminally located; or unbranched C r
Cs-alkyl, which Is terminally monosubstituted or trisubstituted by halogen,
or terminally  monosubstituted by fuxyl or cyclopropfyl; and to
pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. The compounds of the formula I and their
pharmaceutically acceptable prodrug derivatives  and pharmaceutically
acceptable salts are prepared by processes known per se, for  example a) by
reacting a compound of the formula II (H) In which R, q. R, and R2 are as
defined above for compounds of the formula I and the black  circular plane
Indicates that the compound is bound to a polymer resin, free functional
Woups p nt In the compound, if necessary, being protected by easily
detachable  protective groups, In a suitable solvent, e.g. tetrahydrofuran,
first with triphenyiphosphine,  an alcohol of the structure III, HO A-RS
(ill) 0 9 FEB 2004 WO 01/10827 PCT/EP00/07641 -27 in which A and R3 are as
defined above for compounds of formula I, and diethyl azodi- carboxylate,
free functional groups present in this compound, if necessary, being
protected  by easily detachable protective groups or, in accordance with
the principle of latent functlo- nality, being in a form which can be
converted into the functional groups and then to cleave  the product of the
reaction from the polymer resin by a further reaction with trifluoroacetic



acid in a suitable solvent, e.g. dichloromethane, or b) by reacting a
compound of the formula IV R1 R2 in Which R, q, A, R1, Rz and R3 are as
defined above for compounds of the formula I, free  functional groups
present In the compound, If necessary, being protected by easily
detachable protective groups, in a suitable solvent, e.g. dichloromethane,
first with  oxalyichioride in dimethylformamide and then with hydroxylamine
in a mixture of water and  tetrahydrofuran, or c) by reacting a compound of
the formula V ~O . N  1 H q1 ,.--,R3  0 N.1'-, 0  R2 lI j(OR)q M In which
R, q, A. R 1, R2 and Rs are as defined above for compounds of the formula
I, free  functional groups present in the compound, if necessary, being
protected by easily  detachable protective groups, in a suitable solve e.g.
acetic acid ethyl ester, with  aqueous hydrogenchlortde 0 9 FEB 2004  WO
01/10827 PCT/EP00/07641 -28 and, after carrying out process a), b) or c)
and detaching the protective groups present and,  if necessary, converting
functional groups into the final form according to formula 1, if  necessary
for the preparation of a salt, converting a resulting free compound of the
formula  I into a salt or, if necessary for preparation of a free compound,
converting a resulting salt of  a compound of the formula I into the free
compound. Processes b) and c) are preferred for compounds of formula I in
which R , and R2 are both  hydrogen at the same time. The above processes
are described In more detail below: 



The end substances of the formula I can contain substituents which can also
be used as  protective groups in starting substances for the preparation of
other end substances of the  formula I. Unless otherwise evident from the
context, "protective groups' in this text, are  therefore only those easily
detachable groups which are not a constituent of the particular  desired
end substance of the formula I. Protective gawps, their introduction and
their detachment are described, for example, In  Protective Groups In
Organic Chemistry, Plenum Press, London, New York 1973, and in  Methoden
der c rganischen Chemie' [Methods of Organic Chemistry], Houben-Weyl, 4th
Edition, Volume 15/1, Georg-Thieme-Verlag, Stuttgart 1974 and in T. W.
Greene, Protective Groups in Organic Synthesis", John Wiley & Sons, New
York 1981. It Is  characteristic of protective groups that they can be
detached easily, i.e. without undesirable  side reactions taking place, for
example by solvolysis, reduction, photolysis or also under  physiological
conditions. Protection of free functional groups in the starting material
of the formula II is as a rule not  necessary. If desired, free carboxyl or
amino groups In the radicals R, R 1, R2 or R2 of a  compound of formula II,
Ill, IV or V can be present in protected form. Functional groups,  such as,
in particular, leaving groups, for example halogen or toluenesulfonate,
however,  can also be present, in accordance with the principle of latent
functionality, In a form which  can be converted into one of the functional
groups according to formula i. Thus, a protected  amino group, e.g.
Incorporated in radical R, can first be set free by detaching the amino 0 9
FEB 2004 WO 01/10827 PCT/EP00/07641 -29 protective group and the free amino
group can then be converted into halogen via an azide  in a manner known
per se. A protected amino group can be, for example, In the form of an
easily detachable acyl- amino, arylmethylamino, etherified mercaptoamino or
2-acyl-lower alk-1-en-yl-amino group. In a corresponding acylamino group,
acyl is, for example, the aryl radical of an organic  carboxylic acid
having, for example, not more than 18 C atoms, in particular an alkane-
carboxylic acid which Is unsubstituted or substituted, for example by
halogen or aryl, or of a  benzoic acid which is unsubstituted or
substituted, for example by halogen, lower alkoxy or  nitro, or of a
carbonic acid half-ester. Such acyl groups are, for example, lower
alkanoyl,  such as formyl, acetyl or proplonyl, halo-lower alkanoyl, such
as 2-haloacetyl, In particular  



2-chioro-, 2-bromo-, 2-lodo-, 2,2,2-trifluoro- or 2,2,2-trichloroacetyl,
benzoyl which is  unsubstituted or substituted, for example by halogen,
lower aikoxy or nitro, for example  benzoyl, 4-chlorobenzoyl,
4-methoxybenzoyl or 4-nitrobenzoyi, or lower alkoxycarbonyl  which is
branched in the 1 position of the lower alkyl radical or suitably
substituted in the 1  or 2 position, in particular tert-lower
alkoxycarbonyl, for example tart-butyloxycarbonyl,  arylmethoxycarbonyl
with one or two aryl radicals, which are preferably phenyl which is
unsubstituted or mono- or polysubstituted, for example by lower alkyl, in
particular tart-lower  alkyl, such as tert-butyl, lower alkoxy, such as
methoxy, hydroxyl, halogen, for example  chlorine, and/or nitro, such as
unsubstituted or substituted benzyloxycarbonyl, for example
4-nitro-benzyloxycarbonyl, or unsubstituted or substituted
diphenylmethoxycarbonyl, for  example benzhydryloxycarbonyl or
dl-(4-methoxyphenyl)-mothoxycarbonyl, aroylmethoxy- carbonyl, in which the
amyl group is preferably benzoyl which Is unsubstituted or substi- tuted,
for example by halogen, such as bromine, for example phenacyloxycarbonyl,
2-halo- lower alkoxycarbonyl, for example 2,2,2 trichloroethoxycarbonyl,
2-bromoethoxy-carbonyl or  2-lodoethoxycarbonyl, or 2-(trlotthstituted
stiyl)-ethoxycarbonyl, In which the substituents  independently of one
another are each an aliphatic, araliphatic, cycloaliphatic or aromatic
hydrocarbon radical which has not more than 15 C atoms and is unsubstituted
or substi- tuted, for example substituted by lower alkyl, lower alkoxy,
aryl, halogen or nitro, such as  corresponding unsubstituted or substituted
lower alkyl, phenyl-lower alkyl, cycloalkyl or  phenyl, for example 2
-M-lower alkyfsilylethoxycarbonyl, such as 2-trimethylsilyl-efhoxy-
carbonyl or 2-(d-n-butyI-me , or 2-1hiarylsilylet oxycarbonyl, such as
2-triphenylsilylethoxycarbonyl 0 9 FEB 2004  WO 01/10827 PCT/EP00/07641 -30
In an arylmethylamino group which is a mono-, dl- or, in particular,
trlarylmethylamino group,  the aryl radicals are, in particular,
substituted or unsubstituted phenyl radicals. Such groups  are, for
example, benzyl-, diphenyimethyl- and, in particular, tritylamino. An
etherified mercapto group In an amino group protected with such a radical
Is, in  particular, arylthio or aryl-lower alkylthlo, In which aryl is, In
particular, phenyl which is  unsubstituted or substituted, for example by
lower alkyl, such as methyl or tert-butyl, lower  alkoxy, such as methoxy,
halogen, such as chlorine, and/or nitro. A corresponding amino- protective
group Is, for example, 4-nltrophenylthio. 



In a 2-aryl-tower alk-l-en-1 yl radical which can be used as an
amino-protective group, acyl  Is, for example, the corresponding radical of
a lower alkanecarboxylic acid, of a benzoic  add which is unsubstituted or
substituted, for example by lower alkyl, such as methyl or tert- butyl,
lower alkoxy, such as methoxy, halogen, such as chlorine, and/or nitro, or,
In  particular, of a carbonic add half-ester, such as a carbonic acid lower
alkyl half-ester.  Corresponding protective groups are, In
particular,1-lower, alkanoyl-prop-1-en-2-yl, for  example
1-acetyl-prop-1-en-2-yl, or 1-lower alkoxycarbonyl-prop-l -en-2-yl, for
example 1- ethoxycarbonyl-prop-l -en-2-yl. Preferred amino-protective
groups are acyl radicals of carbonic add half-esters, In particular
tent-butyloxycarbonyl, benzyloxycarbonyl which Is unsubstituted or
substituted, for example  as defined, for example , or
diphenylmethoxycarbonyl, or 2-halo- lower alkoxycarbonyl, such as
2,2,2-trichlorethoxycarbonyl, and furthermore trityl or formyl. Preferred
protected carboxyl groups are, for example, tert-butoxycarbonyi, benzyloxy-
carbonyt or diphenylmethoxycarbonyl which are unsubstituted or substituted,
or 2 silyi-eftricarborryi. The reaction between the derivative of the
formula II and the alcohol of the formula III can  be. carried out in
suitable inert solvents. If possible, on the basis of the physical nature
of  the alcohol of the formula Ill, however, the reaction can also be
carded out without a foreign  solvent, and the alcohol of the formula III
Is employed in a large excess, for example a  hundred times the equivalent
amount, both as the reagent and as the solvent The reaction 09 FEB 2004  WO
01/10827 PCT/EP00/07641 -31 is carried out under shaking or stirring and
under an argon or nitrogen atmosphere.  Depending on the nature of the
specific reactants the reaction is carried out at a tempe- rature between 0
C and 90 C, preferably between +20 C and +60 C, for example at  room
temperature or 50 C. Optionally it is carried out in a high pressure tube.
After a period  of for example between 12 and 24 hours, further
triphenylphosphine, diethyl azodi- carboxylate and also alcohol of formula
III can be added. The product of the first reaction  stage is filtered of
and washed with tetrahydrofuran, an alcohol, e.g. 2-propanol, and
dichloromethane. Cleavage of the product from the polymer resin Is
accomplished by  treatment of the reaction product with trifluoroacetic
acid in dichloromethane for 15 to 30  minutes at a temperature between 20 C
and 50 C, e.g. room temperature or 30 C. The cleavage reaction of the
compound of the formula V can be carried out in suitable Inert  



solvents, like acetic acid ethyl ester or tetrahydrofuran. The solvent can
also be pure water  or a mixture of water with another solvent, depending
on the solubility of the compound of  formula V in which case the solvent
water would also be the reagent. The reaction is usually  carried out at
room temperature, but it can also be carried out at temperatures between 0
C and 100 C depending of the reactivity of the compound of formula V.
Normally, the  cleavage reaction Is carried out with aqueous hydrogen
chloride, but other Bronsted adds  and Lewis acids can also be employed
Instead, Ike e.g. hydrogen bromide, diluted sulfuric  acid, p-toluene
sulfonic add, boron trifluorlde or metal cations. The protective groups
which are not a constituent of the desired end product of the formula  I
are detached In a manner known per se, for example by means of solvolysis,
In particular  hydrolysis, alcoholysis or acidolysis, or by means of
reduction, In particular hydrogenolysis  or chemical reduction, if
necessary In stages or simultaneously. The detachment of the  protective
groups can be carried out before, after or simultaneously with the cleavage
of the  product from the polymer resin. A protected amino group is set free
In a manner known per se and, depending on the  nature of the protective
groups, In diverse manners, preferably by means of solvolysis or
reduction. 2-Halo-lower alkoxycarbonylamtrm (If appropriate after
conversion of a 2-bromo- lower alkoxycarbonylamino group into a
2-lode-lower alkoxycarbanylamino group), aroyl- methoxycarbonylamino or ino
can be split, for example, by  treatment with a suitable chemical reducing
agent, such as zinc In the presence of a 0 9 FEB 2004 WO 01/10827
PCT/EP00/07641 -32 suitable carboxylic acid, such as aqueous acetic acid.
Aroylmethoxycarbonylamino can also  be split by treatment with a
nucleophilic, preferably salt-forming reagent, such as sodium
thiophenolate, and 4nitro-benzyloxycarbonylamino can also be split by
treatment with an  alkali metal dithionite, for example sodium dithionite.
Substituted or unsubstituted diphenyl- methoxycarbonylamino, tert-lower
alkoxycarbonylamino or 2-trisubstituted silylethoxy- carbonylamino can be
split by treatment with a suitable acid, for example formic or trifluoro-
acetic acid, substituted or unsubstituted benzyloxycarbonylamino can be
split, for example,  by means of hydrogenolysis, i.e. by treatment with
hydrogen In the presence of a suitable  hydrogenation catalyst, such as a
palladium catalyst, and triarylmethylamino or formylamino  can be split,
for example, by treatment with an acid, such as a mineral acid, for example



hydrochloric acid, or an organic add, for example formic, acetic or
trifluoroacetic acid, if  appropriate in the presence of water, and an
amino group protected by an organic silyl  group can be set free, for
example, by means of hydrolysis or alcoholysis. An amino group  protected
by 2-haloacetyl, for example 2-chloroacetyl, can be set free by treatment
with  thiourea In the presence of a base or with a thiolate salt, such as
an alkali metal thiolate, of  urea and subsequent sohrolysis, such as
alcoholysis or hydrolysis, of the condensation  product formed. An amino
group protected by 2-substituted silylethoxycarbonyl can also be  converted
into the free amino group by treatment with a hydrofluoric acid salt which
supplies  fluoride anions. The starting material of the formula II Is
obtained as follows: In the first stage, a compound of formula VI NO in
which R, and R2 are as defined above for compounds of the formula I is
reacted first with  a coupling reagent lilts 0(1 ,2-c
hydro-2-oxo-l-pyridyl}N,N,N',N =tetramethyiwaonium 0 9 FEB 1004 WO 01/10827
PCT/EP00/07641 -33. tetrafluoroborat (TPTU),
O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-yl)-N,N,N',N'-tetra-
methyluronium-tetrafluoroborat (TDBTU). or
O-(1,2-dihydro-2-oxo-1-pyndyl)-N,N,N',N'-bis-
(tetramethylen)uronium-hexafluorophosphat in the presence of
dimethylacetamide and a  suitable amine, e.g. N-ethyldiisopropyl amine, In
a suitable solvent, such like dichloro- methane, and then at room
temperature with aminooxy-2-chlortrityl polystyrene resin. The  resin is
isolated and shaken twice or three times for a period of 15 to 60 minutes,
e.g. 30  minutes, with a freshly prepared dichloromethane/piperidine
solution to provide a compound  of formula VII in which the black circular
plane indicates that the compound is bound to a polymer resin  and in which
R, and R2 are as defined above for compounds of the formula I. If R, and R2
are both hydrogen preferably the first stage Is carried out as follows: the
aminooxy-2-chlortrityl polystyrene resin Is mixed in a suitable solvent,
such like dichloro- methane, with a compound of formula Vl, in which R ,
and R2 are both hydrogen, In the  presence of 1-hydroxybenzotriazole
hydrate and 1,3-dilsopropylcarbodimide and the  resulting mixture then
treated with N-ethyl-dilsopropylamine at room temperature. The  



obtained resin Is Isolated and shaken twice for a period of 15 to 45
minutes, e.g. 20  minutes, with a freshly prepared
dichloromethane/piperldine solution to provide a compound  of formula VII,
in which the black circular piano Indicates that the compound is bound to a
'polymer resin and In which R, and R2 are both hydrogen. In the second
stage, the compound of formula VII is reacted with a compound of formula
Vlll (Viil) 0 9 FEB 2004 WO 01/10827 PCT/EP00/07641 -34 in which R and q
are as defined above for compounds of the formula I and Y is a suitable
leaving group, preferably halogen, such as chlorine, bromine or Iodine,
optionally in the  presence of 4-dimethylaminopyridine and a suitable
amine, e.g. N-ethyldiisopropyiamine, in  a suitable solvent, e.g.
dichloromethane. The starting material of the formula V is obtained as
follows:  In the first stage, a compound of formula IX O DN..'R3 R4 in
which R3 Is as defined above for compounds of the formula 1. R 4 is
hydrogen or lower  alkyl and D Is C,-C2 alkylen, unsubstituted or
substituted by lower alkyl, is reacted In a  suitable solvent, e.g.
methylen-chloride, at a temperature between -10C and + 15 C,  preferably
between 0C and + 5C, with a compound of formula X  HCI R, R2 (X) in which
R, and R2 are as defined above for compounds of the formula I and R s is
methyl or  ethyl In the presence of triethylamine or another suitable amine
and MgSO 4 to afford a  compound of formulaXI 001) 0 9 FEB 2004 WO 01/10827
PCT/EP00/07641 -35 



in which R1, R2 and R3 are as defined above for compounds of the formula I,
R 4 is hydrogen  or lower alkyl, R5 Is methyl or ethyl and D is C1-C2
alkylen. In the second stage, the compound of formula XI Is reacted with
sodium borohydride in a  suitable solvent, e.g. In a mixture of
tetrahydrofuran and methanol at a temperature  between -15C and 5 C,
preferably -10C and 0C, or another hydrogen donating agent to  afford a
compound of formula XII A.1--IR3 In which A. R,, R2 and R3 are as defined
above for compounds of the formula I and R 5 is  methyl or ethyl. In the
third stage the compound of formula XII Is reacted with a compound of
formula VIII' OR-4 (VIII'} In which R' is hydrogen, q Is as defined above
for compounds of the formula I and Y Is a  suitable leaving group,
preferably halogen, such as chlorine, bromine or Iodine, in a suitable
solvent, e.g. dichloromethane, In the presence of a suitable amino, e.g.
triethylamine, to  give a compound of formula XIII 0 9 FEB 2004 WO 01/10827
PCT/EP00/07641 -36 R1 (OR')q In which R' is hydrogen and q, A, R 1, R2 are
areas defined above for compounds of the  formula I and RS is methyl or
ethyl. A compound of formula Viii' In which R' is hydrogen can  be prepared
by reacting hydroxybenzenesulfonic acid sodium salt with thionyl chloride
In  dimethylformamide or another suitable solvent at a temperature of 60 C
to 70 C,  preferably 65 C. In the fourth stage the compound of formula XIII
Is reacted with a compound of formula XIV Y-R (XIV) In which R Is as
defined above for compounds of formula I and Y is a suitable leaving group,
preferably halogen, such as, chlorine, bromine or iodine, in the presence
of K 2CO3 at  room temperature in a suitable solvent, e.g.
dimethylformamide, to afford a compound of  formula XV, (OR)d 



in which R, q, A, R1, R2 and R3 are as defined above for compounds of the
formula I and R  is methyl or ethyl. In the fifth stage the compound of
formula XV Is further reacted with an alkali metal  hydroxide, e.g. LIOH,
In a suitable solvent or mixture of its, e.g. a mixture of
tetrahydrofuran, an alcohol and water, to give a compound of formula IV In
which R, q, A, N. R2 and R3 are as defined above for compounds of the
formula I. 0 9 FEB 2004  WO 01/10827 PCT/EP00/07641 -37 In the sixth stage
the compound of formula IV is reacted with a compound of formula XVi (XVI)
and a carbodiimide, like 1-ethy1-3-(3-dimethyiaminopropyl)-carbodiimide, in
the presence of  1-hydroxybenzotriazole, in a suitable solvent, like
dimethylformamide, at a temperature  between -5 C and + 10 C, preferably 0
C and 5 C, to give a compound of formula V in  which R, q, A, R1a R2 and R3
are as defined above for compounds of the formula 1. A compound of formula
Viii' can also be reacted with a compound of formula XIV before the
reaction with a compound of formula Al as described above. General process
conditions Free compounds of the formula I which are obtainable by the
process and have salt-forming  properties can be converted into their salts
In a manner known per so, for example by  treatment with acids or suitable
derivatives thereof, for example by addition of the acid in  question to
the compound of the formula I dissolved In a suitable solvent, for example
an  ether, such as a cyclic ether, in particular dioxane, and especially
tetrahydrofuran. Com- pounds of the formula I with acid groups, for example
free carboxyl groups, are treated, for  example, with a suitable base, for
example a hydroxide, carbonate or bicarbonate, for salt  formation. Isomer
mixtures obtainable according to the invention can be separated into the
individual  Isomers In a manner known per se, for example racernates can be
separated by formation  of salts with optically pure salt forming reagents
and preparation of the diastereomer mixture thus obtained, for example by
means of fractional crystallization. The abovementloned rations can be
carried out under reaction conditions (mown per so,  in the absence or,
usually, presence of solvents or dRuents, preferably those which are Inert
towards the reagents used and dissolve these, in the absence or presence of
catalysts,  



condensation agents (for example phosphorus pentoxide) or neutralizing
agents, for 0 9 FEB 2004 WO 01/10827 PCT/EP00/07641 -38 example bases, in
particular nitrogen bases, such as triethylamine hydrochloride, depen- ding
on the nature of the reaction and/or of the reaction participants, at a
reduced, normal  or elevated temperature, for example in the temperature
range from about - 80 C to about  200C, preferably from about - 20 C to
about 150C, for example at the boiling point of the  solvent used or at
room temperature, under atmospheric pressure or in a closed vessel, if
appropriate under pressure, and/or in an inert atmosphere, for example
under a nitrogen  atmosphere. The reaction conditions stated specifically
In each case are preferred. Solvents and diluents are, for example, water,
alcohols, for example lower alkyihydroxides,  such as methanol, ethanol,
propanol or, In particular, butanol, diols, such as ethylene glycol,
triols, such as glycerol, or aryl alcohols, such as phenol, acid amides,
for example  carboxylic acid amides, such as dimethylformamide,
dimethylacretamide or 1,3-dimethyl- 3,4,5,6-tetrahydro-2(1 H)-pyrianidinone
(DMPU), carboxylic adds, in particular formic acid or  acetic acid, amides
of inorganic acids, such as hexamethyiphosphoric add triamide, ethers,  for
example cyciicethers, such as tetrahydrofuran or dioxane, or acyclic
ethers, such as  diethyl ether or ethylene glycol dimethyl ether,
halogenated hydrocarbons, such as halo- lower alkanes, for example
methylene chloride or chloroform, ketones, such as acetone,  nitrites, such
as acetonitrile, acid anhydrides, such as acetic anhydride, esters, such as
ethyl acetate, bisalkanesulfines, such as dimethyl sulfoxide,
nitrogen-containing heterocyclic  compounds, such as pyridine,
hydrocarbons, for example lower aikanea, such as heptane,  or aromatics,
such as benzene, toluene or xylene(s), or mixtures of these solvents, it
being  possible for the suitable solvents to be chosen in each case for the
abovementfoned  reactions. The customary processes are used for working up
the compounds of the formula I which  can be obtained or their salts, for
example solvolysis of excess reagents; recrystallization;  chromatography,
for example partition, Ion or gel chromatography, In particular preparative
high pressure liquid chromatography; partition between an inorganic and
organic solvent  phase; one or several extractions, in particular after
motion or increasing the bash* Or  the salt content; drying over
hygroscopic salts; won; filtration; washing; dissolving;  



evaporation (if necessary In vacuo or under a high vacuum) distillation;
crystallization, for  example of the resulting compounds in the form of an
oil or from the mother liquor, it also 0 9 FEB 2004  WO 01/10827
PCT/EP00/07641 -39 being possible for the product to be seeded with a
crystal of the end product; or a  combination of two or more of the working
up steps mentioned, which can also be  employed repeatedly. Starting
materials and Intermediates can be used in the pure form for example after
working  up, as mentioned last, in partly purified form or else, for
example, directly as a crude  product. As a result of the dose relationship
between the compounds of the formula I In the free  form and in the form of
salts, the free compounds and their salts above and below are to be
understood appropriately and expediently, where appropriate, as also
meaning the  corresponding salts or free compounds if the compounds contain
salt-forming groups. The compounds, including their salts, can also be
obtained In the form of hydrates, or their  crystals can include, for
example, the solvent used for the crystallization. Those starting
substances which lead to the novel compounds of the formula I described
above as particularly valuable are preferably employed in the process of
the present  Invention. The invention also relates to those embodiment
forms of the process in which a compound  obtainable as an intermediate at
any process stage Is used as the starting substance and  the missing
process steps are carried out, or In which a starting substance is formed
under  the reaction conditions or Is used in the form of a derivative, for
example a salt thereof. The invention also relates to the compounds of the
formula Ii R)q ill) 0 9 FEB 2004 WO 01/10827 -40 PCT/EP00/07641 in which R,
q, R, and R2 are as defined above for compounds of the formula I and the
black  circular plane indicates that the compound Is bound to a polymer
resin, free functional  groups therein being protected, if necessary, by
easily detachable protective groups, which  



can be used as starting material for the preparation of the compounds of
the formula I. The invention also relates to the compounds of the formula
IV A"N R1 R2 In which R, q, A. R,, R2 and R3 are as defined above for
compounds of the formula I, free  functional groups present in the
compound, if necessary, being protected by easily  detachable protective
groups, which can be used as starting material for the preparation of  the
compounds of the formula I. The invention also relates to the compounds of
the formula V (V) (OR)q in w h i c h R, q, A, R1, R2 and R2 are as defined
above for compounds of the formula 1, free  functional groups present In
the compound, if necessary, being protected by easily  detachable
protective groups, which can be used as starting material for the
preparation of  the compounds of the formula 1. The invention also relates
to the compounds of the formula Vill 0 9 FEB 2004  WO 01/10827
PCT/EP00/07641 -4d  in which R Is as defined above for compounds of the
formula I or hydrogen, q Is as defined  above for compounds of the formula
I and Y is halogen, free functional groups present in  the compound, if
necessary, being protected by easily detachable protective groups, which
can be used as starting material for the preparation of the compounds of
the formula I. The present invention also relates to methods of using the
compounds of the invention and  their pharmaceutically acceptable salts, or
pharmaceutical compositions thereof, in  mammals for inhibiting the
matrix-degrading metalloproteinases, e.g. stromelysin,  gelatinase and
macrophage metalloetastase, for Inhibiting tissue matrix degradation, and
for  the treatment of matrix-degrading metalloproteinase dependent
conditions as described  herein, e.g. Inflammation, rheumatoid arthritis,
osteoarthritts, also tumors (tumor growth,  metastasis, progression or
invasion), pulmonary disorders (e.g. emphysema), and the like  described
herein. Tumors (carcinomas) include mammalian breast, lung, bladder, colon,
prostate and ovarian cancer, and skin cancer, including melanoma and
Kaposi's sarcoma. Furthermore, the invention relates to a method for
treatment of conditions or diseases,  



especially those described herein, associated with MMP2 comprising
administering to warn- blooded animals, Including humans, in need thereof a
therapeutically effective amount of a  selective MMP2 inhibitor or of a
pharmaceutically acceptable salt or a pharmaceutically  acceptable prodrug
derivative of such a selective MMP2 Inhibitor. In particular, the invention
relates to a method for treatment of hyperproliferative diseases,
especially those descried herein and more especially a tumor disease,
associated with  MMP2 comprising administering to warm-blooded animals,
inducing humans, In need  thereof an antihyperpralifeerativally effective
amount of a selective MMP2 inhibitor or of a  pharmaceutically acceptable
salt or a pharmaceutically acceptable prodrug derivative of  such a
selective MMP2 inhibitor. WO 01/10827 -42 0 9 FEB 2004  PCT/EP00/07641 The
term "selective MMP2 inhibitor as used herein means a compound exhibiting
an  inhibiting concentration IC so for the enzyme MMP1 that is at least
100-fold higher than the  Inhibiting concentration ICw for the enzyme MMP2
as determined by the methods described- herein. Preferably, the selective
MMP2 Inhibitor exhibit an Inhibiting concentration IC w for  the enzyme
MMP1 that Is at least 1000-fold higher than the IC ra for the enzyme MMP2.
More preferably, the selective MMP2 inhibitor exhibit an Inhibiting
concentration IC 30 for the  enzyme MMP1 that is at least 2000-fold higher
than the IC 5o for the enzyme MMP2. The term "non-peptide" as used herein
means a compound without a substructure  comprising a chemical bond between
an aliphatic amine and a carboxylic acid. Furthermore, the Invention
relates to a method for treatment of conditions or diseases,  especially
those described herein, associated with MMP's comprising administering to
warm-blooded animals, including humans, In need thereof a therapeutically
effective  amount of a compound of formula I or of a pharmaceutically
acceptable salt or a  pharmaceutically acceptable prodrug derivative of
such a compound. Thb invention relates In particular to a method of
treating warm-blooded animals, including  humans, suffering from a
hyperproliferative disease, especially a tumor disease, and in  particular
a hyperproliferative disease which responds to Inhibition of MMP2 or MT1
-MMP,  which method comprises administering an antihyperproliferativally
effective amount of a  compound of the formula I or of a pharmaceutically
acceptable salt or a pharmaceutically  



acceptable prodrug derivative thereof, or the use of a compound of the
formula I for such  treatment. The invention relates also to the use of a
compound of formula I or of a pharmaceutically  acceptable salt thereof In
the Inhibition of MMP2 or MT1-MMP or both enzymes In warm- blooded animals,
Including humans, or. In the preparation of pharmaceutical compositions
for-use In the therapeutic treatment of the human or animal body, in
particular for the  chemotherapy of tumours. Depending on the species, age,
individual condition, mode of administration and the  particular clinical
picture, effective doses, for example dally doses of approximately 0.1 to
about 5 g, preferably about 0.5 to about 2 g, of a compound of the present
invention are  administered to a warm-blooded animal of approximately 70 kg
body weight 0 9 FEB 2004  WO 01/10827 PCT/EP00107641 -43 The Invention
relates also to pharmaceutical compositions comprising an effective amount,
especially an amount effective in the treatment of one of the above-mentlo
ned disorders, of  the active ingredient together with pharmaceutically
acceptable carriers that are suitable for  topical, enteral, for example
oral or rectal, or parenteral administration and that may be  Inorganic or
organic, solid or liquid. There are used for oral administration especially
tablets  or gelatin capsules that comprise the active Ingredient together
with dilu ents, for example  lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose and/or glycerol, and/or lubricants, for  example
silica, talc, stearic acid or salts thereof, such as magnesium or calcium
stearate,  and/or polyethylene glycol. Tablets may also comprise binders,
for example magnesium  aluminum silicate, starches, such as con, wheat or
rice starch, gala tin, methylcellulose,  sodium carboxymethylcellulose
and/or polyvinylpyrrolidone, and, If de sired, disintegrators,  for example
starches, agar, alginic acid or a salt thereof, such as so dium alginate,
and/or  effervescent mixtures. or adsorbents, dyes, flavorings and sweete
ners. It is also possible to  use the pharmacologically active compounds of
the present in vention in the form of  parenterally administrable
compositions or In the form of infusion so lutions. Such solutions  are
preferably Isotonic aqueous solutions or suspen sloes which, for example in
the case of  lyophilized compositions that comprise the active Ingredient
alone or together with a carrier,  for example mannitol, can be made up
prior to use. The pharmaceut /cal compositions may  be sterilized and/or
may comprise exciplents, for example preservatives, stabilisers, wetting  



agents and/or emulsifiers, solubilisers. salts for regulating the as motic
pressure and/or  buffers. The present pharmaceutical compositions, which
may, if do sired, comprise other  pharmacologically active substances, such
as antibiotics, are prepa red In a manner known  per so, for example by
means of conventional mixing, granulating, confectioning, dissolving  or
lyophilising processes, and comprise approximately from 1% to 95%.
especially from  approximately 1% to approximately 20%, active
ingredient(s). The following Examples serve to Illustrate the Invention
without limiting the scope thereof.  Temperatures are given In degrees
Centrigrade. If not mentioned otherwise, all  evaporations are performed
under reduced pressure, preferably between about 15 and 100  mmHg (= 20-133
mbar). The structure of final products, intermediates and starting
materials  Is confirmed by standard analytical methods, e.g. microanalysis
and spectroscopic  characteristics (e.g. MS, IR, NMR). Abbreviations used
are those conventional In the art 0 9 FEB 2004  WO 01/10827 PCT/EP00/07641
-44 The short names and abbreviations used have the following meanings:
Abbreviations: AcOEt acetic acid ethyl ester  DMA N,N-d limethylacetamide
DMF di methylformamide  DMSO dimethylsulfoxide  ES electroospray h hour(s)
HOST 1-hydroxybenzotriazole HPLC high pressure liquid chromatography  Me
methyl min minutes MS mass spectrometry NMR nuclear magnetic resonance  rt.
room temperature TFA bffluoroacedc acid  THE tetrahydrofurane TPTU
O-(1,2-dihydro-2-oxo-I pyridyl)-N,N,N,N`-tetramethyluronium
tetrafluoroborate  



WSCD 1-ethyl-3-(3-dflmethylamiopropyl)-carbodiimide Abbreviations for the
NMR spectra data  b broad d doublet  J coupling constant  m multiplet  q
quartet  s singlet t triples  pprn parts per miiBon  TMS tetramethylsBan 0
9 FEB 2004  WO 01/10827 PCT/EPOO/07641 -45 Reference Example 1: To the
resin of stage 12 (90 mg, --0.06 mmol) are added successively under an
argon  atmosphere triphenyiphosphine (238 mg, 0.91 mmol) in dry THE (0.5
ml) and 4-cl4orobenzyl  alcohol (129 mg, 0.91 mmoi). Finally, neat diethyl
azodicarboxylate (0.141 ml, 0.91 mmol),  is slowly added. After shaking for
15 h at 50C the suspension is filtered and the resin  washed with THE (2x).
The reaction is repeated twice with fresh reagents. The slurry is  filtered
and the resin rinsed with THE (2x), altemating with 2-propanol and THE (3x)
and  dichioromeihane (3x). The product is cleaved from the support by
treating the resin with a  solution of TFA (95%)Idichloromethane 5:95 (vlv)
for 20 min at 30C. After filtration, a  second analogous cleavage is
carried out. The residue obtained after filtration and removal  of the
solvent is purified by preparative HPLC to yield
(R)-2-((4-Chloro-benzyl)-(4-propoxy- benzenesulfonyl)-amino}
N-hydroxy-33-phenyl-proplonamide; MS (ES+): 503 (M+H) Stage 1.1:
Polymer-bound (R)-2-Amino-N-hydroxy- -ph"-propionamide To a solution of
N-(9-fiuorenyknethoxycarbonyl)-D-phonyWanine (2.09 g, 5.4 mewl) In dry
cllchloromethan&DMA 1:1 (20 m!) are added TPTU (1.76 g, 5.94 mmol) and
N-ethyldiiso. 0 9 FEB 2004 WO 01/10827 PCT/EPQO/07641 .46 propylamine (1.02
ml, 5.94 mmol). After stirring for 5 min the mixture is added to aminooxy- 



2-chiorotrityl polystyrene resin (2.8 g, 2.7 mmol; Tetrahedron Lett 1997,
38, 3311-3314)  and the resulting suspension shaken at r.t for 16 h. The
mixture is filtered and the resin  washed alternating with DMA and
dichioromethane (3x). The described coupling procedure  is repeated with a
freshly prepared mixture of N-(9-fluorenyimethoxycarbonyl).D-phenyl..
alanine (2.09 g, 5.4 mmol), TPTU (1.76 g, 5.94 mmol) and
N-ethyidiisopropylamine (1.02 ml,  5.94 mmol) in dichloromethane/DMA 1:1
(20 ml). After 16 h the suspension is filtered and  the resin washed with
DMA (2)c), alternating with H2O and DMA (2x), alternating with 2- propanol
and THE (3x), THE (2x) and dichloromethane (3x). The resin thus obtained Is
shaken for 30 min with a freshly prepared solution of
dichloromethane/piperidine 8:2 (25 ml). After filtration, this process Is
repeated twice with fresh dichloromethanelpiperidine  solutions. The
suspension Is filtered, the resin washed with dichioromethane (2x),
alternating with 2-propand and dichioromethane (2x), dichioromethane (3x)
and dried In  vacuo, thus providing polymer-bound (R)
2-amino-N41ydroxy-3-phenyl-propionamide. Stage 12: Polymer-bound
(R)-N-Hydroxy-3.phenyl2-(4-propoxy.benzenesutfonylamino)- propionamide To
400 mg (-0.33 mmol) resin from stage 1.1 are added successively dry
dichloromethane  (2m1), 4-dimethylaminopyridine (4 mg, 0.033 mmd),
4-propoxy-benzenesulfonyl chloride  (309.8 mg. 1.32 mmol) dissolved In dry
dichloromethane (1 ml), and N-ethyldilsopropyl- amine (0.28 ml, 1.64 mmd).
After shaking for 15 hat rt. the suspension Is filtered and the  resin
washed with dichioromethane (3x), alternating with DMA and H zO (2x), 02M
aequous  citric acid, alternating with DMA and H2O (2x), alternating with
2-propanol and THE (3x), and  with dichioromethane (4x). The resin Is dried
under reduced pressure to provide polymer  bound
(RNA{-hy'droXY~-pher~yl2-(4.p Opoxl -benzenesulfonylamino}propionamkle. 0 9
FEB 2004 WO 0!110827 - 47  ExamDles 2 to 57 PCT/EP /07641 Analogously to
Example 1 the following hydroxamic adds of Examples 2 to 57 are obtained.
ExampleCompoundMS (ES+) (M+H)'
2(R)-2-{[4-(3-chloro-propoxy)-benzenesulfonyl}-(4-
fluoro-benzyl)-amino)-N-hydroxy-3-methyl-473 



butynmide 3(R)-2-([4-(3-chloro-propoxy)-benzenesulfonylj-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-methyl-485 butyramide
4(R)-2-{[4-(3-chloro-propoxy)-benzenesutfonyl}-(4-
methoxy-benzyl)-amino)-N-hydroxy-3-methyl-485 butyramide
5(R)-2-((4-chloro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl}amino)-N-hydroxylmethyl-473 butyramide
6(R)-2-{(4-fluoro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl}-amino)-N-hydroxy-3-methyl-457 butyramide
7(R)-2-{[4-(3-fiuoro-propoxy)-benzenesuffonylj-(3-
methoxy-benzyl)-amino)-N-hydroxy-3-methyl-469 butyram de
8(R)-2-{(4-chioro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulforWg-amino)-N-hydroxy-3-methyl-487 butyrarnide
9(R)-2-((4-fluoro-benzy)-[4-(4-fluoro-butooxy)-
benzenesulfonyl}amino)-N-hydroxy-3-methyl-471 WVramide
10(R)-2-{[4(4-fluoro-butoxy)-benxenesulfonyl)-(3- 0 9 FEB 2004 WO 01/10827
48 PCTIEPOO,07641 methoxy-benzyl)-amino)-N-hydroxy-3-methyl-463 butyramide
11(R)-2-[(4-but-3-enyloxy-benzenesuifonyl)-(4-chloro-
benzy))-amino]-N-hydroxy-3-methyl-butyramide467
12(R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4fluoro-
benzyl)-amino)-N-hydroxy-3-methyl-butyramide451 



13(R)-2-[(4-but-3-enyloxy-benzenesulfon*(3-
methoxy-benzyt)-aminol-N-hydroxy-3-methyl-463 butyramide
14(R)-2-((4but-3-enyloxy-benzenesutfonyl)-(4-
methoxy-benzyi}amino}N-hydro)y-3-methyl-463 butyramide 15(R)-2-[[4-(3-ch
oro-propoxy)-benzenesulfonyl]-(3-
metho)y-benzyl},amino)-N-hydroxy-propionamide457
16(R)-2-([4-(3-chloro-propoxy)-benzenesuuonyl]-(4
methoxy-benzyi)-amino}-N-hydroxy-proplonamide457
17(R)-2-((4-chloro-benzyl)-[4-(3-ftuoro-propoxy)-
benzenesutfonyi]-amino)-N-hydroxy-propionamide445
18(R)-2-((4-ftuoro-benzyl)-[4-(3-fluoro-propo)y)-
benzenesulfonyl]-amino)-N-hydroxy-proplonamide429 19(R)-2-{[4-(3
fluoro-propoxy)-benzenesulfonyl]-(3-
methoxy-benzyl)-amino)-N-hydroxy-propior nide441
20(R)-2-((4-fluoro-benzy"4-(4fluoro-buto)y)
bonzenesulfonyt]amino)-N-hydroxy-prcplonamide443 21'
(R)-2-([4(4ftuoro-butoxy)-benzenesulfonylj-(3- methoxy-benzyl)-ammo)-N-hyd
oxy-pnopionamide455 22(R)-2-Q4-(4-fluoro-butoxy)-benzenesulfonyl}(4- met
oxy-benzyl)-amino) N-hydroxy-propionamide455 23(R -2-[(4but Ifonyl)-(4
Ioro- benzyt)-amino]-N-hydroxy-pmponamide439 24(R)-2-[(4-bu# ortiyt).(3-
methoxy-benzyl}amino}435 25(R)-2-[(4-but ifonyI)-(4 0 9 FEB 2004 WO
01/10827 -49 PCT/EP00/07641
methoxy-benzyl)-amino}-N-hydroxy-propionamide435
26(R)-2-{(4-chloro-benzyl)-[4-(3-chloro-propoxy)- 



benzenesulfonyl]-amino}-N-hydroxyl-phenyl-537 propionamide
27(R)-2-t[4-(3-chloro-propoxy)-benzenesuIfonyI -(4-
fluoro-benzyl)-amino)-N-hydroxy-3-phenyl-521 propionamide
28(R)-2-([4-(3-chloro-propoxy)-benzenesulfonyl-(3-
methoxy-benzyl)-amino}-N-hydroxy-3-phenyl-533 propionamlde
29(R)-2-{[4-(3-chtoro-propoxy)-benzenesuifonyl]-(4-
methoxy-benzyl)-amino}-N-hydroxy -phenyl-533 propionamide 30(R
-2-((4-chioro-benzyl)-[4(3-fluoro-propoxy)-
benzenesulfonyl}-amino)-N-hydroxy-3-phenyl-521 proplonamide
31(R)-2-{(4-fluoro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyl]-amino}-N-hydroxy-3-phenyl-505 proplonamide
32(R)-2-{[4(3-fluoro-propoxy)-benzenesulfonyi]-(3-
methoxy-benryi)-amino}-N-hydroxy-3-phenyl-517 propionamide
33(R)-2-t[4-(3-fluoro-propoxy)-benzenesulfonyl]-(4
methoxy-benzyl)-amino)-N-hydroxy 3 phenyl-517 propionamide 34(R -2-{(4-
Moro-benzyl)-[4-(4-fhuor -buto)y)-
benzenesulfonyl}amino)-N-hydroxy-3-phenyl-535 props onamide
35(R)-2-((4-fluoro-benzyl}[4-(4fluoro-butoxy)--
benzenesulfonyl}amino)-N-hydroxy-3-phenyl-519 propionamida
38(R)-2-{[4-(4-fluoro-bubxy)-benzenesulwryl}(3- 531 WO 01/10827 -5o 



0 9 FEB 2004  PCT/EP00/07641 propionamide 37(R)-2-([4-(4
fluoro-butoxy)-benzenesulfonyfl-(4-
methoxy-benz)l),amino)-N-hydroxy-3-phenyl-531 propionamide
38(R)-2-[(4-but-3-enylo)y-benzenesulfonyl)-(4-chloro-
benzyl)-amino]-N-hydroxy-3-phenyl-propionamide515
39(R)-2-[(4-but-3-onyloxy-berenesulfonyl)-(4-fluoro-
benzyl)-amino]-N-hydroxy#-phenyi-propionamide499
40(R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(3-
methoxy-benzyl)-amino]-N-hydroxy-3-phenyl-511 proplonamide 41(R)-2-[(4-but
-enylo)y-benzenesuifonyl)-(4- methoxy-benzy!}-amino]-N-hydroxy-3-phenyi-511
proplonamide 42(R)-2-((4-chloro-benzyl)-[4-(3-chioro-propoxy)-
benzenesulfonyfj-amino}-N-hydroxy-4-methyi-503 valeramide
43(R)-2-([4-(3-chloro-propoxy)-benzenesulfonyi]-(4-
fluoro-benzyl)-amino)-N-hydroxy-4-methyl-487 valerarnide
44(R)-2-14-(3-chloro-pr poxy)-benzenesuffonyl)-(3-
methoxy-benzyl)-amino)-N-hydroxy-4-methyf-499 valer made 45(R)-2-Q4-
(3-chloro-p opoxy).Ienzenesulfonyl}(4-
metho)y-benzyl)-amino)-N-hydroxy-4-methyl-499 valerarnide 46(R)`2-((
WMAWLV)-[4-(3-fluoro-P )y)- benzenesul#onyl]-amino)-N-hydroxy-4-methyl-487
valeramide 47(R)-2-f(4-fluoro-benzyl}{4-(3-fiuoro-propo)y)-
benzenesulfonyl}-andno)-NE-hyrexy-4-mett471 



valeramide L 48(R}-2'(I'4-( Ifonyl)-(3 0 9 FEB 2004 WO 01/10827 -51
PCT/EP00/07641 methoxy-benzyl)-amino)-N-hydroxy-4-methyl-483 valeramide
49(R)-2-{[4-(3-fluoro-propoxy)-benzenesulfonyl]-(4-
methoxy-benzyl)-amino)-N-hydroxy-4methyl-483 valeramide
50(R)-2-((4chloro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl]-amino}-N-hydroxy-4-methyl-501 valeramide
51(R)-2-((4-fluoro-benzyl)-[4-(4-fluoro-butoxy)-
benzenesulfonyl]-amino)-N-hydroxy-4-methyl-485 valeramide
52(R)-2-([4-(4-fluoro-butoxy)-benzenesuifonyi}(3-
methoxy-benzyl)-amino)-N-hydroxy-4-methyl-497 valeramide
53(R)-2-f4-(4-fluoro-butoxy)-benzenesulfonyl]-(4-
methoxy-benzyl)-amino)-N-hydroxy-4-methyl-497 valeramide
54(R)-2-[(4-but-3-enyloxy-benzenesulfonyl)-(4-chloro-
benzyl)-amino]-N-hydroxy-4-methyl-vaieramide481
55(R)-2-[(4-but-3-enylo)y-benzenesulfonyl}(4-fluoro-
benzyl)-amino]-N-hydroxy-4-methyl-va1ramide465
56(R)-2-[(4-)ut-3-enyloxy-benzenesu fonyl)-(3-
methoxy-benzyi)-amino}N-hydroxy-4methyl-477 valeramide 57(R)-2-((4but
oxy-benzenesulfonyl)-(4- methoxy-benzyl)-amino]-N-hydroxy-4methyl-477
valeramide 



The resin of stage 582 (70 mg, --0.045 mmol) Is treated under an argon
atmosphere with  drydidylorome#hane (0.8 ml), triphenyiphoephine (150 mg,
0.57 mmol) and 3-methaxy- benzyl alcohol (0.07 ml, 0.58 mmol). Firmly, neat
diethyl azodicarboxylate (0.088 ml, 0 9 FEB 2004  WO 01/10827
PCT/EPOO/07641 -52 0.56 mmol), is added at r.t. After stirring for 15 h at
r.t. the slurry is filtered and the resin  rinsed with dichloromethane
(3x), alternating with 2-propanol and dichioromethane (3x) and
dichloromethane (3x). The product is cleaved from the support by treating
the resin with a  solution of TFA (95%)/dichloromethane 5:95 (v/v). The
residue obtained after filtration and  removal of the solvent Is purified
by preparative HPLC to yield 2-([4-(4-fluoro-butoxy)-
benzenesuifo*Y(3-methoxy-benzyl}amino)-N-hydroxy-acetamide; MS (ES+): 441
(M+H)*. 2M 58,1: Polymer-bound 2-Amino-N-hydroxy-acetamide To a suspension
of aminooxy-2-chlorotrityl polystyrene resin (3.0 g, 3.15 mmoi) In dry
dichloromethane (30 ml) is added a mixture of
N-(9-fiuoreny1methoxycarbonyi)-gIycine (3.40  g, 11.4
mmol),1-hydroxybenzotriazoie hydrate (1.27 g, -8.33 mmol) and 1,3-
diisopropylcarbodiimide (1.3 ml, 8.34 mmol) in dry dichloromethane (20 ml).
The resulting  mixture is treated with N-ethyldiisopropylamine (1.41 ml,
8.24 mmol) and stirred at r.t. for 15  h. After filtration, the resin is
washed with DMF (2x), alternating with H 2O and DMF (3x),  alternating with
THE and 2-propanol (3x), THE (2x) and dichlorornethane (3x). The coupling
procedure is repeated with a fresh mixture of
N-(9-fluorenyimethoxycarbonyl)-glyclne (3.03  g, 10.2
mmol),1-hydroxybenzotriazole (1.26 g, --8.23
mmol),1,3-diisopropylcarbodiimide  (1.4 ml, 8.98 mmol) and
N-ethyidilsopropylamine (1.41 ml, 8.24 mmol) In dry  dichloromethane (30
ml). After stirring for 16 h the suspension is filtered and the polymer
washed as described above. The resin thus obtained is treated with a
freshly prepared  solution of dichloromethane / piperidine 82 (100 ml),
stirred at r.t. for 20 min. and separated  via filtration. This process Is
repeated twice with fresh dichloromethane/piperidine solution.  The resin
Is washed with dichloromethane (2x), alternating with 2-propanol and
dichloromethane (2x), dichioromethane (2x), 2-propanoi (2x) and dried In
vacuo, thus  providing polymer-bound 2-amino-N-hydroxy-acetarnide. MM 58z,
Polymer-bound 2-[4-(4-Ffuoro-)utoxy)-benzenesulfonylamino]-N-hydroxy-
acetamide To the resin from stage 58.1 (350 mg, -0.3 mmol) are added
successively 4-(4-fluoro- 



butoxy)-benzenesulforryl chloride (306 mg. 1.15 mmoi) In dry
dlch$oromethane (4 ml), and  N-ethyidilsopropylamine (024 ml, 1.40 mmol) In
dry dk:hloromethane (4 ml). After stirring for  15 h at rt, the suspension
Is filtered and the resin washed with dichloromethane (2x), DMF  (2x),
alternating with H2O and DMF (3x), alternating with THE and 2-propand (3x),
0 9 FEB 1004 WO 01/10827 -53 PCT/EP0o107641 dichioromethane (3x). The resin
is dried under reduced pressure to provide polymer-bound
2-[4-(4fluoro-butoxy)-benzenesuifonyiamino]-N-hydroxy-acetamide.
Analogously to Example 58 the following hydroxamic acids of Examples 59 to
67 are  obtained. Compound MS (ES+) Example
2-{[4-(3-chloro-propoxy)-benzenesulfonyi]- (M+H)+
59(4-fluoro-benzyl)-amino}-N-hydroxy- 431 acetamide
602-{14(3-chloro-propoxy)-benzenesulfonyt}
(3-methoxy-benzA-amino)-N-hydroxy-443 acetamide
612-{(4-chloro-benzyt)-[4-(3-chbropropoxy)- benzenesulfonyq
amino}-N-hydroxy-447 acetamide
622-((4-fluoro-benzyl)-[4-(3-fluoro-propoxy)-
benzenesulfonyg-amino)-N-hydroxy-415 acetamide
632-([4(3-fluoro-propoxy)-benzenesuifonyg-
(3-methoxy-benzyl}-amino)-N-hydroxy-427 acetamide
642-((4chbro-benzyl)-f4-(3fluoro-propoxy)- 



benzenesuffonyl]-amino)-N-hydroxy-431 acetamide
652-((4fluoro-benzyl)-[4-(4-flu oxy)- benzenesulfonyi]-amino}-N-hydroxy-429
acetamide 662-((4-chbna-enzyl)-{4-(4-fluoro-bunYoxy)-
benzenesuifonyl]-amino,~N-hydroxy445 acetamide 0 9 FEB 2004 WO 01/10827 54
67 2-[(4-butte-enyloxy-benzenesulfonyi)-(4-
chloro-benzyl)-amino]-N-hydroxy- acetamide 425 PCT/EP00/07641 Example 68 To
a solution of 48.81 g (0.114 mol) of if
4-(3-chloro-propoxy)-benzenesulfonyl]-(4-methoxy- benzyl)-amino}-acetic
acid In 500 ml of CH2C12,19.56 ml (0.228 mol) of oxalyl chloride and  0.88
ml (0.011 mol) of DMF are added dropwise at 0 - 5 C under N2 atmosphere.
The  mixture is stirred for 1 h at 0-5 C and 1 h at r t. To a solution of
226 ml (3.42 mol) of) 50 %  hydroxylamine in H2O (Aldrich) in 1200 ml of
THF, a solution of the freshly prepared above  acid chloride in CH2CI2 Is
added over 45 min. at -10 to -5 C through a teflon tube using N 2  gas
pressure. The reaction mixture Is stirred for 30 min at - 5 to 0 C and
filtered through  paper filter to remove Insoluble precipitates. The
filtrate is diluted with H 20 and extracted  withCHZC6 The combined
extracts are washed with brine, dried over MgSO 4 and  concentrated under
reduced pressure. The product Is collected by filtration and washed with
ether to give 43.03 g of
2-([4-(3-chdoro-proppoxy)-benzenesulfonyl}-(4-methoxy-enryl)-
amino)-N-hydroxy-acetamide; NMR (CDC12): 2.2 - 2.35 (m, 2H), 3.69 (s, 2H),
3.76 (t, 2H,  J=6Hz), 3.79 (s, 3H), 4.21 (t, 2H, J=6Hz), 4.26 (s, 2H), 6.77
(br s,1 H), 6.85 (d. 21-1,  J=9.04Hz), 7.03 (d, 2H. J=9.04Hz), 7.15 (d, 2H,
J=9.04Hz), 7.78 (d, 2H, J=8.56Hz), 8.82 (br  s,1 H). 



SIB92 68.1: To a solution of 77.46 9 (0.617 mol) of glydne methylester
hydrochloride in CH 2CI26 92 ml  (0.68 nog) of trlethylamine, a solution of
60 g ( 0.44 mol ) of p-anisaldehyde in 50 ml of  CH2CI2 and 40 g of
M9SO4are succostvely added at 0 - 5 C under N2 atmosphere. After  stirring
for 18 h at rt. the reaction mixture Is filtered through colts and washed
with CH 2CI2.  The filtrate is concentrated under reduced pressure and then
the crude mixture is diluted  with AcOEL The AcOEt solution Is fitiered
again to remove triethylamine hydrochloride and  the filtrate diluted with
toluene and concentrated under reduced pressure (azeotropic  removal of
H2O) to give 91.3 g of [(4-methoxy-benzyl1dene)-amino)-acetic acid methyl
ester  as light yellow crystals; NMR (CeO,): 3.18-(s, 3H), 3.34 (s, 3H),
4.13 (s, 3H), 6.69 (d, 2H,  J=8.56Hz), 7.70 (d, 2H, J=8.56Hz), 7.79 (s, 1
H). 0 9 FEB 2004  WO 01/10827 PCT/EP00/07641 -55 Stagg 68.2: To a solution
of 91.3 g (0.441 mol) of [(4-methoxy-benzylidene)-amino]-acetic acid methyl
ester in 500 ml of THE and 1000 ml of MeOH, 20 g (0.529 mol) of sodium
borohydride is  added portionwise at -10 to 0 C. The reaction mixture is
stirred for 30 min. at -10 to 0 C  and quenched with sat. NH4CI. After
adding of ice- water, the mixture Is concentrated to 114  of whole volume
and extracted with AcOEt. The combined extracts are washed with H 20  and
brine, dried over MgSO4 and concentrated under reduced pressure to give
(4-methoxy- benzylamino)-acetic acid methyl ester, NMR (CDCI3): 1.87 (br s,
1 H), 3.41 (s, 2H), 3.73 (s,  3H), 3.74 (s, 2H), 3.8 (s, 3H), 6.86 (d, 2H,
J=8.56Hz),7.24 (d, 2H, J=8.56Hz). 68.3:  To a solution of 30.97g (0.148
mol) of (4-methoxy-benzylamino)-acetic acid methyl ester in  200 ml of
dioxane and 200 ml of H 20, 25 ml (0.178 mol) of triethylamine a solution
of 43.9g  (0.163 mol) of 4-(3-chloro-propoxy)-benzenesulfonyl chloride In
100 ml of dioxane is added  at 0 - 5 C. The mixture Is allowed to warm to
rt. and stirred for 3 h. The reaction mixture Is  neutralized with 1 N HCI
and extracted with AcOEt. The combined extracts are dried over  MgSO4 and
concentrated under reduced pressure to give ([4-(3-chloro-propoxy)-
benzenesulfonyl]-(4-methoxy-benzyl)-amino)-acellc acid methyl ester, NMR
(CDCI3): 2.25 - 2.35 (m, 2H), 3.56 (s, 3H), 3.75 (t, 2H, J=6.04Hz), 3.79
(s, 3H), 3.9 (s, 2H), 42 (t, 2H,  J=6.04Hz), 4.39 (s, 2H), 6.84 (d, 21-1,
J=8.56Hz), 8.99 (d, 2H, J=9.08Hz), 7.16 (d, 2H,  



J=9.08Hz), 7.83 (d, 2H, J=8.56Hz). %agq : To a solution of 59.7 g (0.135
mol) of {[4-(3-chloro-propo)y)-benzenesuifonyl)-(4rnethoxy-
benzyl)-aminoyacet0 acid methyl ester in 500 ml of MeOH, 500 ml of THE and
200 ml of  H20,11.3g of LUGH:H20 (0.27 mol) is added at 0 - 5 C. The
mixture is allowed to warm to  r.L and stirred for 4 h. The reaction
mixture Is concentrated under reduced pressure and  diluted with H2O and
AcOEL After acidifying with 2N HCI at 0 - 5 C, the mixture Is extracted
with AcOEt. The combined extracts are washed with brine and concentrated
under reduced  pressure to give ([
4-(3-chloro-propoxy)-benzenesulfonyi]-(4-methoxy-benzyi)-amino}acetic
acid; NMR (CDCI): 2.25 - 2.29 (m, 2H), 3.75 (t, 2H, J=6Hz), 3.79 (s, 3H),
3.91 (9,21-1), 4.19  (t, 2H, J=6Hz), 4.38 (s, 2H), 6.84 (d, 2H, J=8.56Hz),
6.99 (d, 2H, J=8.56Hz), 7.13 (d, 2H,  J=9.04Hz), 7.82 (d, 21-11, J=9.04
Hz). 0 9 FEB 2004 WO 01/10827 - 56  Exi amnia 69 PCT/EP00/07641 A solution
of 0.22 g of 2-([4(4fluorobutoxy)-benzenesulfonyi}-(4-methoxy-benzyi)-
amino}-N-(1-ethoxy-1-methyl-ethoxy) acetamide in 30 ml of AcOEt is treated
with 7 ml of  5N aqueous HCI for 10 min. at rt. and the mixture is
extracted with AcOEt. The combined  extracts are washed with sat. NaHCO3
and brine, dried over MgSO4 and concentrated  under reduced pressure to
give solids which are washed with ether to afford 2-{[4(4-
fluorobutoxy)-benzenesulfonyl}-(4-methoxy-benzyl) -amino}-N-hyd cetamide;
NMR  (CDCJ): 1.83 - 2.05 (m, 4H), 3.69 (s, 2H), 3.78 (s, 3H), 4.09 (t, 2H,
J=5.56Hz), 425 (s, 2H),  4.48 (t, 1 H, J=5.52Hz), 4.55 - 4.65 (m, t H),
6.84 (d, 2H, J=.56Hz), 7.00 (d, 2H, J=  9.04Hz), 7.02 (br s, 1 H), 7.15 (d,
2H, J=8.56Hz), 7.77 (d, 2H, J=8.5GHz), 8.85 (br s, 1 H ). gLamg9j:  A
solution of 31.4 ml (430 mmol) of thionyl chloride and 02 ml (2.58 mmol) of
DMF was  quiddy added to 10 g (43 mmol) of 4-hydroxybenzenesulfonic add
sodium salt under N  atmosphere. The resulting mixture Is stirred at 65 C
for 6 h. At the end of this time, the  mobile, nearly homogenous reaction
mixture is poured on ice with vigorous stirring. An oily  lower layer Is
produced and which is dissolved in 100 ml of CH 2CI2. The aqueous layer is
extracted with CH2CI2 and the combined organic solution Is dried over M9SO
4 and  



concentrated under reduced pressure to give 8.19 g of
4-hydroxybenzenesulfonyl chloride;  NMR (CDCb): 5.3 (br s, 1 H), 7.01 (d,
2H, J=9.08Hz), 7.94 (d, 2H, J=9.08Hz). 2kW 69.-2: To a solution of 8.7g
(45.2 mmol) of 44rydroxybenzenesulfonyl chloride in 80 ml of CH 2C12,  a
solution of 6.75 g (32.3 mmol) of (4-methoxy benzylamino) acetic acid
methyl ester In 20  ml of CH2Cl2 and 12 ml (792 mmol) of triethyfamine were
added dropwise at 0 C. The  resulting mixture is stirred for 4 h at rt.,
neutralized with cold 1 N aqueous HCI and extracted  with CH2Cl2. The
combined extracts are washed with H 20 and brine, dried over MgSO4 and
concentrated under reduced pressure. The residue is purified by column
chromatography  on silica gel (eluent; ACOEtCH2Cl2 = 50:1 5:1) to give
((4-hydroxy-benzenesulfonyl}.(4- mothoxy-benzyi)-amino)-aceflc acid methyl
ester; NMR (CDCI 3.57 (s, 3H), 3.79 (s, 3H),  3.90 (s, 21-1), 4.40 (s, 2H),
5.59 (s,1 H), 8.84 (d. 2H, J=8.6Hz), 6.93 (d, 2H, J=10.64Hz), 7.15  (d, 2H,
J=8.6Hz), 7.82 (d, 2H, J=10.64Hz). 0 9 FEB 2004 WO 01/10827 PCT/EP00/07641
- 57  Stage 69.3: To a suspension of 1 g (2.74 mmol) of
[(4-hydroxy-benzenesuffonyl)-(4-methoxy-benzyi)- - amino]-acetic acid
methyl ester and 1.14 g (8.22 mmol) of K 2C03 in 8 ml of DMF, 0.59 ml
(5.47 mmol) of 1-bromo-4-fluorobutane is added dropwise at it. After
stirring for 18 h at r.t.,  the reaction mixture is diluted with H2O and
extracted with AcOEt. The combined extracts  are washed with brine,, dried
over MgSO4 and concentrated under reduced pressure. The  residue is
purified by column chromatography on silica gel (AcOEtn-hexane = 3:1) to
give  {[4-(4-fluorobutoxy)-benzenesuffonyl}-(4-methoxy-banzyl}amino)-acetic
acid methyl ester,  NMR (CDC! ):1.86 -1.96 (m, 4H). 3.57 (s, 3H), 3.79 (s,
3H), 3.90 (s, 2H), 4.08 (t, 2H,  J--6.04Hz), 4.39 (s. 2H), 4.46 (t, i H,
J=6.04Hz), 4.55 - 4.65 (m, 1 H), 6.83 (d, 2H,  J--8.56Hz), 6.97 (d, 2H,
J=9.08Hz), 7.15 (d, 2H, J=8.56Hz), 7.82 (d, 2H, J=9.O8Hz). Stage 69.4: To a
solution of 1.04 g (2.37 mmoi) of ([4-(4-fluorobutoxy)
-benzenesuffonyl]-(4-methoxy- benzyl)-amino)-acetic acid methyl ester in 15
ml of THF, 15 ml of McOH and 7 ml of H 20,  024 g (5.7 mmol) of L.IOH
mono-hydrate is added In portions and the mixture is stirred for  30 min at
0 - 5 C. After stirring for additional 3.5 h, the reaction mixture is
acidified with i N  aqueous HCl and extracted with AcOEt. The combined
extracts are washed with brine,  



dried over MgSO4 and concentrated under reduced pressure to give
{[4(4-fiuoro-butoxy)- benzenesulfonyl}-(4 methoxy-benzyl)-amino)-acetic
acid; NMR (CDCI 3):1.86 -1.96 (m.  4H), 3.79 (s, 3H), 3.90 (s, 2H), 4.08
(t, 2H, J=5.52Hz), 4.38 (s, 2H), 4.48 (t, 1H, J=6.04Hz),  4.55 - 4.65 (m, 1
H), 6.84 (d, 2H, J=8.56Hz), 6.98 (d, 2H, J=9.08Hz), 7.14 (d, 2H,
J=8.56Hz), 7.81 (d, 2H, J=9.08Hz). Mm 69,5: To a solution of 20 g (123
mmoi) of N-hydroxyphthalimide In 360 ml of CH 3CN, 26.42 ml  (276 mmoi) of
2 methoxypropene and 42.36 mg (0.246 mmoi) of anhydrous p-toluene- sulfonic
acid are added In portions at rt. After stirring for 1 h, the mixture is
diluted with  25 ml of sat. NaHCO3 and concentrated under reduced pressure.
The residue is extracted  with EtOAc and the organic layer Is washed with H
20 and brine, dried over MgSO4 and  concentrated under reduced pressure to
give 21.84 g of 2-(1-meihoxy~1-methyl-ethoxy}  i(r)oindole-1,3-dlone as a
white solid; NMR (CDCl3):1.57 (s, 8H), 3.61 (s, 3H), 7.75 (dd, 2H,
J'5.58Hz, J=3.OHz), 7.83 (dd, 2H, J=5.56Hz, J 3.0Hz). 0 9 FEB 2004 WO
01110827 PCT/EP00/07641 -58  Stack 69.6: To a solution of 21.8 g (92.8 mmd)
of 2-(1-methoxy-1-methyl-ethoxy)4soindole-1,3-dione in  200 ml of CH2CI2
and 70 ml of McOH,191.2 ml (191.2 mmol) of 1 M Hydrazine in THE is  added
dropwise over 40 min at 0 -- 5 C. After stirring for 2 h at r.t., the
mixture Is filtered to  remove Insoluble precipitates. The filtrate is
concentrated under reduced pressure,  extracted with ether. The combined
extracts are washed with 10 % NaOH , dried over  MgSO4 and concentrated
under reduced pressure to give 0-(1-methoxy-1-methyl-ethyl)- hydroxylamine;
NMR ( CDCL ): 1.36 (8,61-1), 3.25 (s, 3H), 4.95 (br s, 2H). 69.7:  To a
solution of 0.425 g (1 mmol) of desired
([4-(4-fiuorobutoxy)-benzenesulfonyl}-(4- methoxy-benzyl)-amino).acetic
acid and 0.27 g (2 mmol) of HOBT In 4 ml of DMF, a  solution of 0.116 g of
0-(1-methoxy-1-methyl-ethyl)-hydroxylamine in 1 ml of DMF and  023 g of
WSCD were successively added at 0 - 5 C and the mixture was stirred for 1
h.  After stirring for additional 2 h at r.t., the mixture is diluted with
H 20 and extracted with  AcOEt. The combined extracts are dried over MgSO4
and concentrated under reduced  pressure. The residue Is purified by column
chromatography on silica gel (eluent; AcOEt:n- 



hexane =1:1) to give
2-{[4-(4fluorobutoxy)-benzenesulfonylH4-methoxy-benzyl)-amino)-
N-(1-ethoxy-1-methyl ethaxy) acetamide; NMR (CDg3): 1.35 (s, 6H),1.83-2.0
(m, 4H),  3.29 (s, 3H), 3.70 (s, 2H), 3.78 (s, 3H), 4.08 - 4.11 (m, 2 H),
4.32 (s, 2 H), 4.47 - 4.49 (m,1  H), 4.60 (br a, 1 H), 6.80 - 6.90 (m, 2H),
6.95 - 7.05 (m, 2H), 7.10 - 7.25 (m, 2H), 7.79 (d,  2H, J=9.06Hz), 8.46 (br
s,1 H). Analogously to Example 69 the following hydroxamic acids of
Examples 70 to 76 are  obtained. 2-II
xy)-benzenesulfonyi)-(4-mettwxy-benzyl)-aminoWhydroxy-acetamide;  NMR
(CDCt):1.95 - 2.05 (m, 4H), 3.55 - 3.65 (m, 21-11), 3.68 (s, 21-11), 3.77
(s, 3H), 4.07 (br  S. 2H), 4.25 (s, 2H), 6.84 (d 2H, J=8.56Hz), 6.99 (d,
2H, J=9.04Hz), 7.00 (br s,1 H), 7.15 (d,  2H. J=8.56Hz), 7.77 (d, 2H,
J=9.04Hz), 8.84 (br s,1 H). 0 9 FEB 2004  WO 01/10827 PCTIEP00107641 -59
Example 71: ((4-methoxy-benzyi)-[4-(4,4,4-tri
uorobutoxy)-benzenesulfonyi]-amino)-N-hydroxy  acetamide; NMR (CDCI3): 2.01
- 2.15 (m, 2H), 225 - 2.40 (m, 2H), 3.70 (s, 2H), 3.79 (s,  3H), 4.10 (t,
2H, J=6.04Hz), 4.26 (s, 2H), 6.73 (br s,1 H), 6.85 (d, 2H, J=8.56Hz), 7.01
(d,  2H, J=9.08Hz), 7.15 (d, 2H, J--8.56Hz), 7.78 (d, 2H, J=9.08Hz), 8.83
(br s, 1 H). Example 7;
([4-(4-fluoropropoxy)-benzenesutfonyl}-(4-medx"W-benzyl)-amino)-N-hydroxy
acetamide;  NMR (CDCL4: 2.15 - 2.30 (m, 2H), 3.70 (s, 2H), 3.79 (s, 3H),
4.18 -- 4.20 (t, 2H, J_=6.04Hz),  4.26 (s, 2H), 4.61 (t,1 H. J=5.56Hz),
4.73 (t, 1 H, J=5.52Hz), 6.53 (br s, 1 H), 6.85 (d, 2H,  J=8.56Hz), 7.03
(d, 2H, J=8.56Hz), 7.15 (d, 2H, J=8.56Hz), 7.78 (d, 2H, J=8.56Hz), 8.82 (br
s, 1 H). ExamRJ2 73:
[(4-but-3-en-1-yloxy-benzenesulfonyi}-(4-methoxy--benzyl)-amino]-N-hydroxy
-acetamide;  NMR (CDC1): 2.50 - 2.65 (m, 2H), 3.70 (s, 2H), 3.79 (s, 3H),
4.09 (t, 2H, J=7.04Hz), 4.26  (s, 2H), 5.13 - 5.22 (m, 2H), 5.75 - 5.95
(m,1 H), 6.56 (br s,1 H), 6.84 (d, 2H, J=8.56Hz),  7.01 (d, 2H, J=9.04Hz).
7.15 (d, 2H, J=8.56Hz), 7.76 (d, 2H, J=9.O4Hz), 8.83 (br s, 1 H). Example
74:
2-([4-(3-chlompmpM)-benzenesuffmYn-pyrMe-3-YlmeMy"rdno}-IV-Ydro"cetamide
NMR (DMSO-d6): 2.20 - 2.22 (m, 2H), 3.78 (s, 2H), 3.71- 3.90 (m, 4 H), 4.22
(9,2H), 4.51  



(s, 2H), 7.17 (d, 2H, J=8.08Hz), 7.84 (d. 2H, J=8.56Hz), 7.95 (br s, 1 H),
8.47 (d, 2H,  J=7.08Hz), 8.80 (br s,1 H), 8.87 (s,1 H), 10.97 (br s, 1 H).
Emnle 75: [(4-methoxy-benzyl)-[4-prop-2-ynyloxy-benzenewkcW
}-amino]-N-hydroxy-(r)cetamide;  NMR (CDCI3): 3.61 (s, 2H), 3.75 (s, 3H),
4.31 (9,2H), 4.90 (d, 2H, J=2.OHz), 6.90 (d, 2H,  J=8.56Hz), 7.10 - 7.20
(m, 4H), 7.85 ((, 2H, J=8.56 Hz), 8.89 (br s,1 H),10.51 (br s,1 H). FJMPJG
76 t(4-methoxy-b~4-but 2-Pyloxy-benzenesulfonyl]-amino ; NMR 0 9 FEB 2004
WO 01/10827 PCT/EP00/o7641 -60 (CDCI): 1.85 (s, 3H), 3.59 (s, 2H), 3.74 (s,
3H), 4.29 (s, 2H), 6.88 (d, 2H, J=8.56Hz), 7.11 - 7.20 (m, 4H), 7.82 (d,
2H, J-9.04Hz), 8.87 (br s, 1 H), 10.48 (br s, I H). Exami2le-77:  To a
solution of 0.697g (0.719 mmol) of
14-(3-chloropropoxy)-benzenesul#onyl]-(2,2- dimethyl-propyl)-amino acetic
acid ethyl ester and 0.248g (3.57 mmoi) of hydroxylamine  hydrochloride
salt in 6 ml of McOH, freshly prepared NaOMe from 0.25g (6.247 mmd) of  NaH
in MeOH is added at 0 C. After stirring for 18 h at rt., the mixture is
poured Into ice- water and extracted with AcOEt. The combined extracts are
washed with brine, dried over  MgSO4 and concentrated under reduced
pressure. The residue Is purfied by column  chromatography on silica gel
(AcOEtn-hexane = 3:1) to 2-{[4-(3-chloropropoxy)-
benzenesulfonyl)-(2,2-dimethyl-propyl)-amloa.N-hydroxy-acetamide; NMR
(CDCl3): 0.98 (s,  9H), 2.20 - 2.35 (m, 2H), 2.95 (s, 2H), 3.69 (s, 21-1),
3.75 (t, 2H, J=6.12 Hz), 4.20 (t, 2H,  J=5.76Hz), 7.03 (d, 2H, J=8.92Hz),
7.06 (br s,1 H), 7.76 (d, 2H, J=8.921-1z), 9.54 (br s,1 H). To a solution
of 3.5 g (13 mural) of 4-(3-chloropropoxy)-benzenesulfonyl chloride In 100
ml  of CH2CI2, a solution of 1.62 g (18.56 mmol) of neopentyl amine in 15
ml of CH 2CI2 and  2.59 ml (18.56 mmol) of triethyl amine are added
dropwise at 0 - 5 C. After stirring for 2.5  h at r.t., the reaction
mixture Is neutralized with IN aqueous HCI and extracted with AcOEt.  The
combined extracts are washed with brine, dried over MgSO4 and concentrated
under  reduced pressure to give
4-(3-chbropropoxy}N-(2,2-dimethyl-propyl}-benzenesuifonamide;  NMR (CDCh):
0.879 (s, 9H), 2.20 - 2.35 (m, 2H), 2.66 (d, 2H, J=S.88Hz), 3.76 (t, 2H,
J=6.28Hz), 4.20 (t, 2H, J=5.84Hz), 4.35 - 4.465 (m,1 H), 6.98 (d, 2H,
..h8.88Hz), 7.77 (d,  2H, J=8.88Hz). 



Sage 77.2: To a suspension of 0.197 g (4.93 mmoQ of NaH In 10 ml of THF, a
solution of i g (3.13  mmd) of 4-( b
xy)-N-(2,2-dimethy-propyl}benzenesulfonamide In 10 ml of THE  is added in
portions at 0 C and the resulting mixture is stirred for 30 rnin at r.t. To
the  solution, 0.55 ml (4.93 mmol) of bromo-ethylacetate is added and the
reaction mixture Is  stirred for 40 mim at rt., neutralized with i N
aqueous Hd and extracted with AcOEL The  combined extracts are washed with
brine, dried over MgSO4 and concentrated under  reduced pressure. The
residue Is purified by column chromatography on silica gel (AcOEtn 0 9 FEB
2004 WO 01/10827 PCTIEPOO/07641 -61 hexane =1:6) to give
[4-(3-chloropropoxy)-benzenesulfonyl)-(2,2-dimethyl-propyl}-amino  acetic
acid ethyl ester, NMR (CDCI3): 0.96 (s, 9H), 1.20 (t, 3H, J=7.OHz), 2.20 -
2.30 (m,  2H), 3.08 (s, 2H), 3.75 (t, 2H, J=6.24Hz), 4.02 (s. 2H), 4.08 (q,
2H, J=7.OHz), 4.17 (t, 2H,  J=5.82Hz), 6.96 (d, 2 H, J=8.92Hz), 7.76 (d,
2H, J=8.92Hz). Example 78: Further intermediates The compounds described
herein are used as Intermediates In various stages of the  preparation of
compounds of formula 1. 78.1: Compounds of formula Vil The polymer-bound
compounds (R)-2-amino-N-hydroxy-3-methyl-butyramide, (R)-2-amino-
N-hydroxy-propionamide and (R)-2-amino44-hydroxy-4-methyl-valeramide are
synthesized  from N-(9-fluorenylmethoxycarbonyl)-D-valine,
N-(9-fluorenylmethoxycarbonyi)-D-alanine  and
N-(9-fluorenylmethoxycarbonyl)-D4eucine and aminooxy-2-chlorotrityl
polystyrene resin  in analogy with the preparation described In Example 1,
stage 1.1. Compounds  The polymer-bound compounds
(R)-2-(4.(3-chloro-propoxy)-benzenesulfonyiamino}N-
hydroxy-3-phenyl-propionamlde,
(R)-2-[4-(3-fiuoro-propoxy)-benzenesulfonylamino]-N-
hydroxy-3-phenyl-propionamlde,
(R)-2-[4-(4-fiuoro-butoxy)-benzenesuifonylamino}N-
hydroxy-3-phenyl-propionamide, (R)-2-(4-but--en-1
ylo)y-benzenesuffonylamino)-N- hydroxy-3-phenyl-proplonamide,
(R)-244(3-chloro-propoxy)-benzenesuffonyiaminol-N-
hydroxy-3-methyl-butyramlde,
(R)-2-[4*fluoro-propoxy)-benzenesulfonylamino}N-
hydroxy-3-methyl-butyramide,
(R)-2-[4-(4-fluoro-butoxy)-benzenesulfonylamino]-N-hydroxy-
3-methyl-butyramide,
(R)-2-(4-but-3-en-iyioxy-benzenesulfonylamino)-N-hydroxy-3-meThyl- 



butyramide, (R)-2-[4-(3-chloro-propoxy)-en ffony!amino
-N-hydroxy-propionamide,  (R)-2-[4(3-fluoro-propoxy)-benzenesulfon
1amino]-N-hydroxy-propionamide, (R)-2-[4(4-
fluoro-butoxy}benzenesulfonylamino]-N-hydroxy-proplonamide,
(R)-2-(4-but-3-en-1 yioxy- benzenesuffonylamino)-N-hydroxy-propionamlde.
(R)-2-[4-(3-chloro-propoxy)-
benzenesulfonylamino]-N-hydroxy-4methyl-valemmide,
(R)-2-[4-(3-fluoro-propoxy)-
benzenesuffonylamino]-N-hydroxy-4-methyl-valeramide,
(R)-2-[4-(4fluoro-butoxy)-
benzmesuffony!amino]-N-hydroxy-4-methyl-valeramide and
(R)-2-(4-but-3-en-1ylaxy 0 9 FEB 2004 WO 01/10827 PCT/EP00/07641 -62
benzenesulfonylamino)-N-hydroxy-4-methyl-valeramide, are prepared in
analogy with the  preparation described in Example 1, stage 12. The
polymer-bound compounds
2-[4-(3-chloro-propoxy)-benzenesulfony[amino]-N-hydroxy- acetamide,
2-[4-(3-fiuoro-propoxy)-benzenesultonylamino]-N-hydroxy acetamide and 2.[4-
(but-3-en-1 yioxy)-benzenesulfony[amino]-N-hydroxy-acetamide are prepared
in analogy  with the preparation described in Example 58, stage 58.2. 78.2:
ComMundl of formula!jIll 78.3.1: 4-t3-Chloropr2poxy) nesulfonyi chloride To
a solution of 52.75g (0.265 mol) of (3-chloro-propoxy)-benzene In 100 ml of
CH 2012, a  solution of 19.4 ml (0292 mol) of chiorosulfonic add In 100 ml
of CH 2C12 is added dropwise  at 0-5 C under N2 atmosphere. The mixture is
allowed to warm to ambient temperature and  stirred for 2 hours. To the
mixture, 29.6 ml (0.345 mot) of oxalyl chloride and 4 ml (0.052  mol) of
DMF are added dropwise at r.t. and the mixture is stirred for 18 h at r.t.
The reaction  mixture is poured into ice-water, extracted with CH2Cl2. The
combined extracts are dried  over MgSO4 and concentrated under reduced
pressure to give 58.5 g of 4-(3-chloropropoxy)  benzenesulfonyl chloride;
NMR(CDCI3): 2.26 - 2.36 (m, 2H), 3.76 (t, 2H, J=6.04Hz), 4.24 (t,  2H,
J=6.04Hz), 7.06 (d, 2H, J=9.08Hz), 7.98 (d, 2H, J-9.08Hz). 78.3.1 .1
Q--Qkto--RwRQW-benzene To a suspension of 44g (0.318 mot) of K 2C03 in
300m1 of acetone, 15g (0.159 moi) of  phenol and 18.9 ml (0.191 mot) of 1 e
are added successively at r.t.  under N2 atmosphere. The mixture is
refiuxed for 6 h and concentrated under reduced  pressure. The crude mbdure
is diluted with cold 1 N aqueous NaOH and extracted with  AcOEL The
combined extracts are washed with H 20, dried over MgSO4 and concentrated  



under reduced pressure to give 2625 g of (3-chloro-propo)y) benzene (yield
83 %); NMR  (CDC6): 2.20-2.27 (m, 2H), 3.75 (t, 2H, J=6.041-1z), 4.11 (t,
2H, J=6.04Hz), 6.9-6.97 (m, 3H),  7.25 - 7.31 (m, 2H). 78,32:
&*R&Md2E2Mkj&=esuftW A stirred mixture of the sodium salt of
44ydroxybenzenesulfonic acid dihydrate (3.49 g,15  mmol) in ethanol (15 ml)
is treated successively at r t. with 2N NaOH (7.5 ml, 15 mmol) and
1-brwmo-3-fluoro-propane (1.37 ml, 15 mmol) and refluxed for 15 h. The
crystalline residue 0 9 FEB 2001 WO 01110827 PCTIEPoo/07641 -63 obtained
after removal of the solvent is triturated with ethanol / H 20 (2:1) and
chilled to 0C.  The product is filtered off, washed with cold ethanol / H
20 (2:1) and dried in vacuo to yield  the sodium salt of
4-(3-fluoro-propoxy)-benzenesuffonic acid. A mixture of this salt (2.89 g,
11.3 mmol) and dichioromethane (5 ml) is treated at r.t. with SOCI 2 (5 mI,
68.9 mmol) and  DMF (0.2 ml). After stirring for 72 h at r.t., the residue
is treated with Ice-water and the  aequous phase extracted twice with
diethyl ether. The combined organic layers are dried  with Na2SO4,
evaporated and the residue dried In vacuo to yield the title compound; NMR
(CDCI3) d: 7.98 and 7.04 (AA'BB', 4H), 4.77 (t, I H), 4.53 (t, 1 H), 4.20
(t, 2H), 2.08-2.25 (m,  2H). Fluo ut e e chloride The title compound is
prepared by analogy with the synthesis of 4-(3-fluoro-propoxy)-
benzenesuifonyl chloride described under Example 78.3.2; NMR (CDCI3) d:
7.96 and 7.02  (AABB', 4H), 4.64 (t, 1 H), 4.40 (t, 1 H), 4.11 (t,
2H),1,73-2.06 (m, 4H). .4 But-3-en to - ze iron A stirred mixture of the
sodium salt of 4hydroxybenzenesulfonlc acid dihydrate (4.65 g, 20  mmol) in
ethanol (20 ml) Is treated successively at r.t. with 2N NaOH (10 ml, 20
mmol) and  4-bromo-l-butene (2.03 ml, 20 mmol) and refluxed for 15 h. The
solvent is partially distilled  off and the residue chilled to 0C. The
crystalline product Is filtered off and washed with cold  H2O. The filtrate
is concentrated under vacuum until a precipitate appears. After addition of
H2O the suspension Is chilled to 0C and filtered. The residue Is rinsed
with cold H 20, combined with the first crop of crystals and dried in vacuo
to yield the sodium salt of 4-(but  3-enyioxy)-benzenesuifonic acid. A
mixture of this salt (2.67 g, 10.7 mmol) and dichioro- methane (5 ml) is
treated at rt. with SOCI2 (5 ml, 68.9 mmol) and DMF (0.2 ml). After
stirring  



for 15 h at rt,., the residue is treated with Ice-water and the aequous
phase extracted twice  with diethyl ether. The combined organic layers are
dried with Na 2SO4, evaporated and the  residue dried In vacuo to yield the
title compound; NMR (CDCI3) d: 7.96 and 7.02 (AA'BB',  4H), 5.77-5.99 (m,1
H), 5.09-5.26 (m, 2H), 4.11 (t, 2H), 2.51-2.66 (m,2H). Exampie 79m To a
solution of 4.2 g (7.93 mmol) of
2-[(4-but-3-amyloxy-benzenesuifonyi)-(4-[1,2r4]triazol-
1-Yl-benzyQ-amino]-N.(1-methoxy-1-methy ..ethoxy)-acetamide (stage 79.6) in
100 ml of  AcOEI, 28 ml of 5 N aqueous hydrochloride are added at r -L
After stirring for 5 min, pred 0 9 FEB 2004 WO 01/10827 64 PCTIEPOO/07641
pitates are filtered off and dried in vacuo to give
2-[(4-but-3-enylo)W-benzenesulfonyi)-(4- [1,2,4]triazoi-1
yl-benzyi)-amino]-N-hydroxy-acetamide-hydrochloride salt as colorless
powder. 'H-NMR (400 MHz, DMSO-d6): 2.45 - 2.55 (m, 2H), 3.67 (s, 2H), 4.13
(t, 2H, J - 6.56 Hz), 4.41 (s, 2H), 5.09 -- 5.22 (m, 2H), 5.90 (m, 1 H),
7.10 (d, 2H, J = 9.04 Hz), 7.45 (d.  2H, J = 8.56 Hz), 7.75 - 7.85 (m, 4H),
8.25 (s, 1 H), 9.32 (s, 1 H), 10.55 (brs, 1 H). Stage 79.1:
4-But-3-enyioxy-benezenesuUordc acid sodium salt To a suspension of 25 g
(108 mmol) of p-phenalsultonic acid sodium salt-dlhydrate in 100mI  of
ethanol, 54 ml of 2-N aqueous sodium hydroxide (160 mmol) and 11 ml (108
mmoi) of 4- bromo-1-butene are successively added at r.t. After refluxing
for 15 h at 90 C, the mixture  is cooled to 0 C to afford precipitates
which are filtered off, washed twice with cold water  and dried In vacuo to
give 4-but-3-enyioxy-benezenesul1onic acid sodium salt 'H-NMR (400  MHz,
DMSO-d8): 2.30 -- 2.40 (m, 2H), 3.89 (t, 2H, J = 6.6Hz), 4.92 - 5.07 (m,
2H), 5.70 - 5.80 (m,1 H), 6.72 (d, J = 11.4 Hz, 2H), 7.96 (d, j = 11.4 Hz,
2H). Staff: 4-But-3-enyioxy-benezenesulfonyl chloride To a suspension of 13
g (62 mmol) of 4-but-3-enyloxy-benezenesulfonic add sodium salt in  25 ml
of CHI, 24.1 ml (333mmo1) of thionyl chloride and 0.9 ml of DMF are
successively  added at rt After stirring for 15 h at r.t, the reaction
mixture Is poured into Ice water,  extracted with ether, dried over MgSO4
and concentrated under reduced pressure to give 4-
but-3-enyloxy-benezenesulfonyl chloride. 'H-NMR (400 MHz, CDC13): 2.55 -
2.65 (m, 2H),  4.14 (t, 2 H, J = 6.6Hz), 5.10 - 5.25 (m, 2H), 5.72 - 5.95
(m, 1 H), 7.04 (d, 2H, J = 9.04 Hz),  7.96 (d, 2H, J = 9.04 Hz). 



ftge 79.3: 4-{1,2,4] Trlazol-1-yI-benzaldehyde To a solution of 6.44m1(60
mm(i) of p-fiuorobenzaidehyde In 40 ml of pyridine, 4.14g  (60 mmol) of
1,2,4-triazole, 0.286g (2 mmol) of copper(I)oxlde and 9.12g (66 mmol) of
potasium carbonate are sucoesively added at rt. After stirring for 18 h at
125 C, the  reaction mixture Is concentrated under reduced pressure. The
residue is diluted with CHCI 3 and filtered through celite. The filtrate Is
concetrated and purified by flash column  chromatography on silica gel
(eluent: n-Hexane : AcOEt = 4:1 - AcOEt only AcOEt :  McOH = 20:1) to give
4[1,2,4) biazol-l-yl-benzaldehyde as major product and 4-[1,3,4]
triazol-1-yI-be~nzaklohyde as minor product 'H-NMR (400 MHz, CDC.): 7.61
(d, 2H, J =  8.56 Hz). 8.09 (d, 2H, J = 8.56 Hz). 8.59 (s,1 IH), 10.1(s, 1
H) (minor product).; 7.91 (d, 2H, 0 9 FEB 2004  WO 01/10827 PC"T/EPOO/07641
-65 J = 7.07 Hz), 8.05 (d, 2H, J = 7.07 Hz), 8.16 (s, 1 H), 8.69 (s, 1 H),
10.07 (s, 1 H) (major  product), Stage 79.4: (4[1,2,4] Triazol-1
yl-benzyiamino)-acetic acid ethyl ester To a solution of 3.5 g (20 mmol) of
4-[1,2,4] triazol-1-yl-benzaldehyde and 4.19 g (30 mmol)  of glycdne ethyl
ester hydrochloride In 100ml of CH 2C6,'4.18 ml (30 mmol) of triethyl amine
and excess of MgSO4 (14 g) are successively added at rt. After being
stirred for 18 h at r.t.,  the reaction mixture is filtered through celite
and concentrated under reduced pressure. The  residue Is diluted with AcOEt
and filtered again. The filtrate is concentrated under reduced  pressure to
give the crude amine. To a solution of the crude amine in 12 ml of MeOH,
0.756 mg (20 mmol) of NaBH4 Is added at -10 C. After being stirred for 1 h,
the reaction Is  quenched with sat. NH4CI and the reaction mixture is
extracted with AcOEt.The combined  extracts are washed with brine, dried
over M9SO4 and concentrated under reduced pressure. The residue is purified
by column chromatography on silica gel (eluent: n-Hexane:  AcOEt =1:10) to
give the title compound. 'H-NMR (400 MHz, CDCI): 1.29 (t, 3H, J = 7.04
Hz), 1.90 (brs,1 H), 3.43 (s , 2H), 3.88 (s, 2H), 4.21 (q, 2H, J = 7.04
Hz), 7.49 (d, 2H, J =  8.56 Hz), 7.64 (d, 2H, J = 8.56 Hz), 8.10 (s, 1 H),
8.55 (s, 1 H). SU92 79.5: [(4-But-3-enyloxy-benzensuifonyl)-(4-[1,2,4]
triazol-1-yl-benzyl)-amino)-acetic  acid ethyl ester To a solution of 2 g
(7.683 mmol) of (4-[1,2,41 triazol-1yl-benzyiamino)-acetic acid ethyl
ester In 15 ml of dioxane and 15 ml of H 20, 2.3 g (9.22 mmol) of
4-but-3-enyloxy-benzene- 



sulfonyl chloride and 1.3 ml (9.22 mmol) of triethyl amine are successively
added at 0 -5 C.  After being stirred for 18 h at r.t., the reaction
mixture Is diluted with H 20 andextracted with  AcOEt. The combined
extracts are washed with brine, dried over MgSO 4 and concentrated  under
reduced pressure. The residue Is purified by column chromatography on
silica gel to  give the tide compound. 'H-NMR (400 MHz, CDC1):1.17 (Z 3H, J
= 7.04 Hz), 2.55 -- 2.65  (m. 2H), 3.95 (s, 2H), 4.07 (t, 2H, J = 7.04 Hz),
4.09 (t, 2H, J = 6.58 Hz), 4.53 (s, 2H), 5.10  - 5.25 (m, 2H), 5.85 - 5.95
(m,1 H), 8.99 (d, 2H, J = 8.04Hz), 7.44 (d, 2H, J = 7.56 Hz), 7.64  (d, 2H,
J = 8.04Hz), 7.82 (d, 2H, J = 7.56 Hz), 8.11 (s,1 H), 8.55 (s,1 H).
2-((4But-3-enyloxy-benzenesulionyl}(4-[1,2,4]triaazd-1
yi-benzyl)-amtho]-N-(1- nauthoucy-1-rn9dWl-ethaocy)acetamide 0 9 FEB 2004
WO 01110827 PCT1EP00/67641 66 To a solution of 3.61 g (7.67 mmol) of
[(4-but-3-enyloxy-benzensulfonyl)-(4-[1,2,4] triazol-1-
yl-benzyl)-amino]-acetic acid ethyl ester in 38 ml of THE and 38 ml of
MeOH, 0.966 g (23 mmol) of lithum hydroxide monohydrate and 4 ml of H 20
are added at 0-5 C. After  being stirred for 3.5 h, the reaction mixture is
acidified with 2 N aqueous hydrochloride at 0 - 5 C and concentrated under
reduced pressure to give [(4-but-3-enyloxy-benzensulfony!)-(4  [1.2,4]
triazol-1 yl-benzyl)-amino]-acetic acid as a colorless powder. To a
solution of 3.76 g  of the above prepared acid and 1.87 g (13.81 mmoi) of
1-hydroxybenztdazole (HOST) In 35  ml of DMF,1.619 (15.34 mmol) of
O-(1-methyoxy-1-methyl-ethyl)-hydroxylamine and 1.91 g  (12.275 mmoi ) of
1-ethyl-(3-dimethylaminopropyl)-carbodiimide are added successively  at 0
C. After being stirred for 3.5 h at rt., the reaction mixture Is poured
Into Ice water and  the mixture Is extracted with AcOEt. The combined
extracts are washed with brine, dried  over MgSO4 and concentrated under
reduced pressure. The residue Is purified by column  chromatography on
silica gel (eluent n-Hexane: AcOEt =1:3 --1:4) to give the We  compound.
'H-NMR (400 MHz, CDCI):1.34 (s, 61-1), 2.55 - 2.65 (m. 2H), 3.29 (s, 3H),
3.73  (s, 2H), 4.09 (t, J = 6.60 Hz, 21-1), 4.44 (s, 2H), 5.10 - 5.25 (m,
2H), 5.85 - 5.95 (m, 1 H). 7.01  (d, 2H, J = 8.52Hz), 7.44 (d, 2H, J=8.0
Hz), 7.64 (d, 2H, J = 8.52Hz), 7.81 (d, 2H, J = 8.0  Hz), 8.10 (s,1 H),
8.54 (s, 1 H), 8.62 (bra,1 H). &gnple 80:
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-imidazol-1 yl-benzyi)-amino]-N-
hydroxy-acetamlde-hydrochloride To a solution of 0.39 g ( 0.74 mmoi ) of 2
[(4-)ut-3-enyloxy-benzenesulfonyl)..(4-imidazol-l- 



*benzyi}amino]-N-(i-methoxy-i-methyl-eMo)y)-acetamide (stage 80.4), 2.46 ml
of 6 N  aqueous hydrochloride Is added at rt. After being stirred for 15
min, the reaction mixture Is  neutralized with sat. NaHCO3 and extracted
with AcOEt. The combined extracts are washed  with brine, dried over MgSO4
and concentrated under reduced pressure to give 2-[(4-but-3-
enyloxy-benzenesulfonyl?-(4imklazol-1yi-bermyl)-arrdno as a  colorless
powder. To a solution of 0.17 g (0.37 mmoi) of the above prepared hydroxy
acetamide In 3 ml of dloxane, 0.447 ml of 1 N aqueous hydrochloride Is
added and stirred  for 10 min. The reaction mixture Is concentrated under
reduced pressure and dried in vacuo  to give ther title compound. 'H-NMR
(400 MHz, DMSO-d6): 2.40 - 2.50 (m, 2H), 3.61 (s,  2H), 4.07 (t, 2H, J =
6.52Hz), 4.37 (9,21-1), 5.00- 5.15 (m, 2H), 5.75 - 5.90 (m,1 H), 7.04 (d,
21-1, J = 8.56 Hz), 7.48 (d, 2H, J = 8.56 Hz), 7.65 - 7.75 (m, SH)77.81
(s,1 H), 8.19 (a, 11-11).  9.57 (s,1H),10.54 (bra,1H). 0 9 FEB 2004  WO
01/10827 PCT/EP00/07641 -67 Stagg K1: 4-i midazol-1-yl-benzaidehyde To a
solution of 20 g (161.1 mmol) of p-fluorobenzaldehyde In 300 ml of DMF,
19.8 g - (290.8 mmol) of imidazole and 44.5 g (322.24 mmol) of potasium
carbonate are step by  step added at r.t. After being stirred for 5.5 h at
100 C, the reaction mixture Is cooled to ri.,  diluted with Ice water and
then the mixture is extracted with AcOEt and CH 2Cl2. The  combined
extracts are concentrated under reduced pressure to give 44midazol-1 yl-
benzaldehyde as a pale yellow powder. 'H-NMR (400 MHz, CDC,): 726 (s, 1 H),
7.38 (2, 1 H), 7.59 (d, 2H, J = 8.56 Hz), 7.98 (s, 1 H), 8.02 (d, 2H, J =
8.56 Hz), 10.05 (s, 1 H). St 2: (4-Imidazol-1 yl-benzylamino)--acetic add
methyl ester The title compound Is prepared In the same manner as
(4-[1,2,4] Triazol-1-yl-benzyi-amino)- acetic acid ethyl ester (stage
79.4). 'H-NMR (400 MHz, CDCl3): 1.92 (brs, 1 H), 3.45 (s, 2H),  3.75 (s,
3H), 3.86 (s, 2H), 7.20 (s, 1 H), 7.27 (s,1 H), 7.35 (d, 2H, J = 8.56 Hz),
7.45 (d, 2H, J  = 8.56 Hz), 7.84 (s,1 H). Stage 80.3:
((4-But-3-enyloxy-benzensuifonyl)-(4-imidazoi-l-yl-benzyl)-amino ]-acetic
acid  methyl ester The tine compound is prepared in the same manner as
[(4-but.3-enyloxy-benzensuifonyl)-
(4-[1,2,4]triazol-l-yl-benzyl)-amino}acetlc acid ethyl ester (stage 79.5).
'H-NMR (400 MHz,  CDC1): 2.55 - 2.65 (m, 2H), 3.59 (s, 3H), 3.95 (s, 3H),
4.05 - 4.10 (m, 2H), 4.51 (s, 2 H),  



5.10 - 5.25 (m, 2H), 5.85 - 6.00 (m,1 H), 6.99 (d, 2H, J = 7.04Hz), 7.20
(s,1 H), 7.27 (s,  1H). 7.35 (d, 2H, J = 8.56 Hz), 7.40 (d, 2H, J =
8.56Hz), 7.83 (d, 2H, J = 7.04 Hz), 7.84 (s,  11-1). ftO
:2-[(4-But-3-enyloxy-benzenesutfonyi)-(4-imidazd-1 yt-benzyl)-amino]-.N(1-
methoxy-1-methyl-ethoxy)-acetoamlde The title compound Is prepared in the
same manner as 2-[(4-but-3-enyloxy-benzene- m*onyl)-(4 (1,2,4]biazol-l
-yi-benzyl)-amlrw]-N-(1-methoxy-1-methyl-ethoxy)-acetamide  (stage 79.6).
'H-NMR (400 MHz, CDCW:1.35 (s, 6H), 2.55 - 2.65 (m, 2H), 3.28 (s, 3H),
3.73(a,2H),4.05-4.15(m,2H),4.42(e,2H),5.10-- 5.25 (m,2H),5.82-5.95 (m, 1H),
7.01 (d, 2H, J = 8.52Hz), 7.20 (s,1 H), 7.24 (s,1 H), 7.34 (d, 2H, J = 8.56
Hz), 7.44 (d, 2H, J  = 8.52Hz), 7.8101. 2H, J = 8"56 Hz). 7.83 (s,1 H),
8.72 (br s,1 H). 0 9 FEB 2004 WO 01/10827 68 PCT/EPOOIO7641 Example, 81:
2-[(4-But-3-enyioxy-benzenesu Ifonyl)-(4-morphoiin-4-yl-benryi)-amino]-N-
hydroxy-acetamide-hydrochloride The title compound was prepared in the same
manner as the title compound of Example  80. 'H-NMR (400 MHz, DMSO-d6):
2.40 - 2.55 (m, 2H), 3.00 - 3.10 (m, 4H), 3.65 - 3.75  (m, 4H), 4.05 (t,
2H, J = 6.52 Hz), 4.20 (s, 2 H), 5.00 - 5.18 (m, 2H), 5.75 - 5.90 (m, 1 H),
6.89 (d, 2 H, J = 8.56 Hz), 7.00 - 7.10 (m, 4H), 7.70 (d, 2H, J = 8.56 Hz),
10.41 (brs, 1 H). %age 81 A: 4-Morpholin-4-yi-benzaidehyde To a solution of
15 9 (120.86 mmol) of p-fluorobenzaldehyde in 200 ml of DMF, 16.8 g  (193.4
mmol) of morpholine and 33.36 9 (241.7 mmol) of potaslum carbonate are
added  successively at r.t. After being stirred for 8 h at 100 C, the
reaction mixture is cooled to U.  diluted with ice water and then the
mixture is extracted with AcOEt and CH .4C6. The  combined extracts are
concentrated under reduced pressure and purified by silica gel  column
chiomatography (eluent: n-Hexane : AcOEt = 5:1 3:1) to give
4-morpholin-4-yi- benzaldehyde. 'H-NMR (400 MHz, CDC%): 3.35 - 3.40 (m, 4
H), 3.85 - 3.90 (m, 4 H), 6.92  (d, 2H, J = 8.56 Hz), 7.77 (d, 2H, J = 8.56
Hz), 9.80 (s, 1 H). SWOR 811.r. (4-Morphoiin-4-yibenzyiamino) acetic add
methyl ester The title compound was prepared In the same manner as
(4-[1,2,4]triazol-1 yi-benzylamlrw)- acetic add ethyl ester (stage 80.2).
'H-NMR (400 MHz, CDCh):1.82 (brs, 1 H), 3.10 - 3.18  



(m, 4 H), 3.41 (s,2H),3.85-3.90(m,4H),6.87(d,2H,J=8.56Hz),7.23(d,2H,J=8.56
Hz). Sage 81.3:
[(4-But-3-enyioxy-benzensuifonyi}(4-morphoiin-4-yi-)enryl}amino]-aceIc acid
methyl ester The title compound is prepared in the same manner as
[(4-but-3-enyloxy-benzensulfony!)- (4-[1,2,4] triazol-1-yl-benzyl
)-amino]-acetic add ethyl ester (stage 80.3). 'H-NMR (400 MHz,  CDCis):
2.50 - 2.62 (m, 2H), 3.10 - 3.20 (m, 4H), 3.56 (s, 3H), 3.82 - 3.88 (m,
4H), 3.89 (s,  2H), 4.05 -- 4.10 (m, 2H), 4.38 (a, 2H), 5.10 - 5.25 (m,
2H), 5.80 -- 6.00 (m, 1 H), 6.83 (d, 2H,  J = 8.56
Hz),6.97(d,2H,J=9.04Hz),7.13(d,2H,J=8.56HZ),7.81 (d, 2H, J= 9.04 Hz). $],4:
2-[(4-But-3-enybxy-benzenesulfony!}(4-morpholin-4-yl-benzy!)-amirgj 1
methoxy-1-methyl-ethoxy)-acetamtide 0 9 FEB 2004 WO 01/10827 PCT/EPOO/07641
-69 The We compound is prepared In the same manner as
2-[(4-but-3-enyloxy-benzene- sulfonyl)-(4-[1,2,4]
triazol-1-yl-benzyl)-amino)-N-(l-methoxy-l-methyl-ethoxy)-acetamide  (stage
80.3). 'H-NMR(400 MHz, CDC6):1.35 (s, 6 H), 2.55 - 2.62 (m, 2H). 3.10 -
3.20 (m, - 4H), 3.29 (s, 3 H), 3.66 (s, 2H). 3.80 - 3.88 (m, 4 H), 4.05 -
4.15 (m, 2H), 4.26 (s, 2H), 5.10  - 5.22 (m, 2H), 5.83 - 5.95 (m,1 H), 6.83
(d, 2H, J= 9.04 Hz), 7.00 (d, 2H, J = 8.56 Hz),  7.15 (d, 2H, J = 9.04 Hz),
7.79 (d, 2H, J = 8.56 Hz), 8.47 (brs, 1 H). Example  In analogy to Example
79 the following compounds can be prepared: a)
2-[(2-Cydopropylethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-l
-yl-benzyl)-amino]-N- hydroxy-acetamide-hydrochioride salt b)
2-[(Cyclopropylmethoxy-benzenesulfonyl)-(4-[1,2,4]triazohl
yl-benzyl)-amino]-N-hydroxy - acetamide-hydrochioride salt c)
2-[(3-Furylmethoxy-benzenesulfonyl)-(4-[1,2,4]triazol-1
yl-benzyl)-amino]-N-hydroxy- acetamide-hydrochloride salt d)
2-[2-(3-Furyl)ethoxy-b
enzenesulfonyl)-(4[1,2,4]triazol-1-yi-benzyl)-amino]-N-hydroxy- ac
etamide-hydrochloride salt Exam lp a 83; In analogy to Example 69 the
following compounds can be prepared: a)
2-([4But-3-enylo)y-benzenesuifonyl]-(6-fluoro-pyridine-2-A)methyl-amino)-N-
hydroxy- 



acetamide b)
2-([4-But-3-enyloxy-benzenesulfony!]-(2-fluoro-pyridine-4-yt)methyl-amino)-
N-hydroxy - acetamide c)
2-{[4-But-3-enyloxy-benzenesuifonyi]-(6-fluoro-pyridine-3-yl)methyl-amlno)-
N-hydroxy- acetamide d) 2-[(4-But-3-enyloxy-benzenesufonylXpiperid
r4-yl-methyl)-amino)-N-hydroxy- acetamdde-hydrochloride e)
2-[(4-But-3-enybxy-benzenesulfonyt)-(pdperidin-lyl-methyl)-amino)-N-hydroxy
- acetamide-hydrochioride f) 2-[(4-But-3-enyloxy-)enzenesulfonyl)-(morpho
-4-yi-methyt)-amino]-N-hydroxy - acetamide-hydrochiordde 0 9 FEB 2004 WO
01/10827 -70  PCT/EP00/07641 Exam t 8 In analogy to Example 80 the
following compounds can be prepared: a)
2-[(4-But-3-enyloxy-benzenesuifonyl)-(4.(pyrroiidin-1-yI)-benzyl)-amino]-N-
hydroxy- acetamide-hydrochloride b)
2-[(4-But-3-enytoxy-benzenesulfonyl)-(4-(pipeddin-1-yI)-benzyl)-amino]-N-hy
droxy- acetamide-hydrochloride c)
2-[(4-But-3-enyloxy-benzenesuifonyl)-(4-(1,2,3-triazol-2-yl)-benzyl)-amino]
-N-hydroxy- ac:etamide-hydrochloride d)
2-[(4-Butte-enyloxy-benzenesulfonyl)-(4-(tetrazol-1
yI)-benzyl)-amino]-N-hydroxy- acetamide-hydrochloride e)
2-[(4-But-3-enyloxy-benzenesuifonyl)-(4-(1,3,4-tnazoi-l
-yl)-benzyl)-amino}N-hydroxyy- ac:etamide-hydrochloride f)
2-[(4-But-3-onyloxy-benzenesulfonyl)-(4(1.2.3-triazol-l -yl}benryl)-amino}N
hydro)ty- acetamide-hydrochloride g)
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(pyrrol-l )-benzyl)-amino]-N
-hydroxy- acetamide 



h)
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4dimetylaminobenzyi)-amino]-N-hydroxy
- acetamlde-hydrochloride I)
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-(3-faryl
onzyi)-amino}N-hydroxy-acetamide k)
2J(4-But-3-enyloxy-benzenesulfonyQ-(4-(thlen-5-yl)-benzyl)-amino]-N-hydroxy
-acetamide  I)
2-[(4-But-3-errybxy-benzenesuifonylM4morpholin-4-ylmethyl-benzyl}amino]-N-h
ydroxy- acetamide-hydrochloride Exmole-65s  In analogy to Example 68 the
following compounds can be prepared: a)
2-Q4-(3-chbWmpexy)-benzenesulfonyi]-(4-(morphoiin-4-ylmethyl)-benzyi)-amino
}-N- hydroxy-acetamide b)
2-Q4-(3-chbro-propoxy)-benzenesulforryl}(quinoiin-4-ylmethyl)-amino)-N-hydr
oxy- acetamlde ) 2-{[ oro-propoxy)-benxenemglbnyl}(imidazW
4-yimethyi}amino}N-hydroxy- acetamide d) 2-{I4-(3-c
hloro-propoxy}benzenesugorryl} fi,214-tdazoi-3-yimethyi}-amino)-N41ydroxy i
acetamide 0 9 FEB 2004  WO 01/10827 PCT/EP00/07641 -71 Example 86: Dry
capsules 3000 capsules, each of which contain 0.25 g of one of the
compounds of the formula I  mentioned in the preceding Examples as active
ingredient, are prepared as follows: Composition Active ingredient75.00 g
Lactose750.00 g Avicel PH 102300.00 g (microcrystalline cellulose) 30.00 g
Polyplasdone XL (polyvinylpyrrolidone) 9.00 g Magnesium stearate 



Preparation process: The active ingredient Is passed through a No. 30 hand
screen. The  active ingredient, lactose, Avicel PH 102 and Polyplasdone XL
are blended for 15 minutes  in a mixer. The blend Is granulated with
sufficient water (about 500 mL), dried in an oven at  35C overnight, and
passed through a No. 20 screen. Magnesium stearate is passed through a No.
20 screen, added to the granulation mixture,  and the mixture is blended
for 5 minutes In a mixer. The blend is encapsulated In No. 0 hard  gelatin
capsules each containing an amount of the blend equivalent to 25 mg of the
active  Ingredient. Example 87: In vitro activity on_MT1-MMP. MMP1. MMP2
and MMP9 The Inhibitory activities of compounds of formula I on MT1-MMP,
MMP1, MMP2 and MMP9  as determined In the in vitro tests described in the
present application are given in Tabel I. Tade1 ExampleMT1-MMPMMP1MMP2MMP9
ICSD (Nmo ]Aso [> 1ftre)to (moll11tre]ICso B0011 re] 0 9 FEB 2004 WO
01/10827 -72 PCT/EP00ro7641 13 0.0055  150.0037 300.0127 530.0092
680.00520.6220.00070.0012 750.00140.0690.0010 790.00075.8500.00020.0002
800.00122.6100.00800.0037 810.00464.2900.01040.0063
82a0.00184.2150.04020.0170 82b0.00080.9650.01040.0106
82c0.01075.1030.00530.0074 83a0.00033.6940.00210.0056 



84a0.02045.5280.01470.0198 0 9 FEB 2004 WO 01/10827 PCTIEP00/07641 73 What
is claimed is: 1. An a -amino hydroxamic acid derivative of the formula 1,
A /-R3  1 0 HO, NH R1 R2 (OR)q (1) wherein  R is hydrogen, substituted or
unsubstituted aryl, lower alkyl, substituted or unsubstituted carbocyclic
aryl-lower alkyl, substituted or unsubstituted heterocyclic-lower alkyl,
substituted or unsubstituted C3-C7-cydoalkyl, substituted or unsubstituted
C3-C,- cycloalkyl-tower alkyl, hydroxy-lower alkyl, lower alkoxy-lower
alkyl, lower alkyl-(thio,  sulflnyl or sulfonyl)-lower alkyl, amino-lower
alkyl or mono- or di-lower alkylamino- lower alkyl; Rz1s hydrogen or lower
alkyl; R3 is substituted or unsubstituted C3-C,-cydoalkyl, substituted or
unsubstituted carbocydic  aryl, substituted or unsubstituted heterocyclic
aryl, substituted or unsubstituted  heterocyccl; or lower alkyl; A is C,-C3
alkylen unsubstituted or substituted by lower alkyl;  q is 1-6; R Is
Cz-Cralkyl, which is mono-, dl- or trisubstituted by halogen, nitro, lower
acyloxy.  trifluoromethoxy, cyan, C3-Csrdoalkyl or unsubstituted or
substituted C3-C.3- heteroaryt comprising one or two heteroatoms selected
from the group consisting of  0, S and N; or C3-Cralkenyl or C3-Cr-alkynyi,
which In each case Is unsubstituted or mono-, dh or  t isubstituted by
halogen, nitro, lower acyloxy, trifluoromethoxy, cyano, C 3-C3- 



cydoalkyl or unsubstituted or substituted C3-C6 heteroaryl comprising one
or two  heteroatoms selected from the group consisting of 0. 8 and N; and
pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. WO 01/10827 -74 0 9 FEB 2004  PCT/EPDO/07641 2.
A compound of formula I according to claim 1, wherein  R' is hydrogen,
lower alkyl; monocyclic or bicyclic carbocyclic aryl which is unsubstituted
or mono-, di- or  trisubstituted by lower alkyl, lower alkoxy, hydroxy,
halogen, cyano, trifluoromethyl, .  phenoxy or phenyl which is
unsubstiituted or substituted by lower alkoxy, lower alkyl,  halogen,
cyano, nitro, trifluoromethyl or lower-alkylenedioxy; mono- or bicyclic
heterocyclic aryl which Is unsubstituted or substituted by one, two or
more identical or different substituents selected from the group consisting
of free,  etherifled and esterified hydroxyl groups; mercapto,' lower
alkytthlo, substituted and  unsubstituted phenylthlo groups, halogen, oxo
groups, which are in the form of forrnyl  and keto groups and corresponding
acetals or ketals, azido, nitro, primary, secondary  and tertiary amino,
acylamino, diacylarnino and unmodified or functionally modified  sutfo
groups; free and functionally modified carboxyl groups, carbamoyl, ureldo,
guanidino and cyan; carbocyclic aryl-lower alkyl which Is unsubstituted or
mono-, di- or trisubsbiuted by  lower alkyl, lower alkoxy, hydroxy,
halogen, cyano, tritluoromethyl, phenoxy or phenyl  which is unsubstituted
or substituted by lower alkoxy, lower alkyl, halogen, cyano,  nitro,
trifluoromethyl or lower-alkylenedioxy In the carbocyclic moiety;
substituted or unsubstituted heterocyclic-lower alkyl which Is
unsubstituted or  substituted by one, two or more identical or different
substi tuents selected from the  group consisting of free, etherifled and
esterifled hydroxyl groups; mercapto, lower  alkylthio, substituted and
unsubstituted phenylthlo groups, halogen, oxo groups, which  are In the
form of formyl and keto groups and corresponding acetals or ketals, azido,
nitro, primary, secondary and tertiary amino, acylamino, dlacylamino and
unmodified  or functionally modified sulfo groups; free and functionally
modified carboxyl groups,  



carbamwyl, ureldo, guanidino and cyan, In the heterocyclic moiety;
C3-C,-cydoallcyl, which Is unsubstituted or substituted by lower alkyl;
C3-C7-cycloalkyl-lower alkyl, which Is unsubstituted or substituted by
lower alkyt;  hydroxy-lower alkyl, lower alkoxy-lower aflcyl, lower
alkyl-(ihlo, sulfinyl or sulfonyg- lower alkyl, amino-lower alkyl or mono-
or di-lower alkylamino-lower alkyl; R2 Is hydrogen or lower alkyl; A3 Is
CSC,-cydoalkyl, which is used or substituted by lower alkyl; carbocydic
aryl, which Is unsubstituted or mono-, di- or wed by lower alkyl, 0 9 FEB
2004  WO 01/10827 PCT/EPOO/07641 -75 lower alkoxy, hydroxy, halogen, cyano,
trifluoromethyl, phenoxy or phenyl which is  unsubstituted or substituted
by lower aikoxy, lower alkyl, halogen, cyan, nitro,  trifluoromethyl or
lower-alkylenedioxy; heterocyclic aryl, which is unsubstituted or
substituted by one, two or more identical or  different substituents
selected from the group consisting of free, etherified and  esteritied
hydroxyl groups; mercapto, lower alkylthio, substituted and unsubstituted
phenylthio groups, halogen, oxo groups, which are in the form of formyl and
keto  groups and corresponding acetals or ketals, azido, nitro, primary,
secondary and  tertiary amino, acylamino, dlacylamino and unmodified or
functionally modified sulto  groups; free and functionally modified
carboxyl groups, carbamoyl, ureido, guanidino  and cyan; heterocyclyl,
which is unsubstituted or substituted by one, two or more Identical or
different substituents selected from the group consisting of free,
etherified and  esterified hydroxyl groups; mercapto, lower alkylthio,
substituted and unsubstituted  phenytthlo groups, halogen, oxo groups,
which are In the form of formyl and keto  groups and corresponding acetals
or ketals, azido, nitro, primary, secondary and  tertiary amino, acylamino,
diacylamino and unmodified or functionally modified sulfo  groups; free and
functionally modified carboxyl groups, carbamoyl, ureldo, guanidino  and
cyan; or lower alkyl; A Is C1-C3 aikylen unsubstituted or substituted by
lower alkyl;  q is 1-5; 



R Is Cz-C,-alkyl, which is mono-, dl- or trisubstituted by halogen, nitro,
lower acyloxy,  trifluoromethoxy, cyan, C3-Cycloalkyl or Cg-Cs-hateroaryt
comprising one or two  heteroatoms selected from the group consisting of C,
S and N, which is unsubstituted  or substituted by lower alkyl; or
C3Cralkenyl or C CG -alkynyl, which in each case is unsubstituted or mono-,
di- or  trisubstituted by halogen, nitro, lower acyloxy, trif uoromethoxy,
cyano, C 3 -Cs.  cycloalkyl or C3-C6-heteroaryl comprising one or two
heteroatoms selected from the  group consisting of 0. S and N, which is
unsubstituted or substituted by lower alkyl; and pharmaceutically
acceptable prodrug derivatives; and pharmaceutically acceptable  salts
thereof. WO 01110827 -76. 0 9 FEB 2004  PCT/EM/07641 3. A compound of
formula I according to claim 1 or 2, wherein At is hydrogen, substituted or
unsubstituted aryl, lower alkyl, substituted or unsubstituted  carbocyclic
aryl-lower alkyl, substituted or unsubstituted heterocyclic-lower alkyl,
substituted or unsubstituted Csrq-cycloalkyl, substituted or unsubstituted
C3-C,- cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower
alkyl, lower alkyl-(thio,  sullinyl or sulfonyl)-lower alkyl, amino-lower
alkyl or mono- or di-lower alkylamino- lower alkyl; R2 is hydrogen or lower
alkyl; R3 Is substituted or unsubstituted C 3-CTcydoalkyl, substituted or
unsubstituted carbocydlc  aryl, substituted or unsubstituted heterocyclic
aryl, or lower alkyl; A Is C,-C3 alkylen unsubstituted or substituted by
lower alkyl;  q is 1-5; R is C2-C7-agryl, which Is mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy,  trifluoromethoxy or
cyano; C3C7-alcenyl or C3-CT-alkynyl, which in each case is  unsubstituted
or mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyan; and pharmaceutically acceptable prodrug
derivatives; and pharmaceutically acceptable  salts thereof. 4. A compound
of formula I according to claim 1, wherein  



R, is hydrogen, lower alkyl, or carbocyclic aryl-lower alkyl which Is
unsubstituted or mono-, dl- or trisubstituted by lower  alkyl, lower
alkoxy, hydroxy, halogen, cyan, trifluoromethyl, phenoxy or phenyl which Is
unsubstituted or substituted by lower alkoxy, lower alkyl, halogen, cyano,
nitro,  trifluoromethyl or lower-alkylenedloxy In the carbocyclic moiety;
R2 is hydrogen or lower alkyl; R3 Is CrCi-cyc loalkyl, which Is
unsubstihrted or substituted by lower alkyl, carbocyclic aryl, which Is
unsubst ed or mono-, dl- or trisubstituted by lower alkyl,  lower alkoxy,
hydroxy, di-lower alkyl amino, halogen, cyano, trifluoromethyl, phenoxy
triazolyl, Imidazolyl, morphoilnyl, pyrrolidinyl, piperidinyl, tetrazolyl,
pyrrolyl, furyl,  thienyl, morpholnyl lower alkyl, qulnolinyl lower alkyl,
Imklazolyl lower alkyl and  triazolyl lower alkyl or phenyl which is wed or
substituted by lower alkoxy,  lower alkyl, halogen, cyan, nitro,
trifluorornethyl or l ower alkylenedloxy; heterocyclic aryl, which is
unsubstituted or substituted by one, two or more Identical or 0 9 FEB 2004
WO 01110827 PCT/EP00/07641 -n different substituents selected from the
group consisting of free, etherified and  esterified hydroxyl groups;
mercapto, lower alkylthio, substituted and unsubstituted  phenylthio
groups, halogen, oxo groups, which are In the form of formyl and keto
groups and corresponding acetals or ketals, azido, nitro. primary,
secondary and  tertiary amino, acylamino, diacylamino and unmodified or
functionally modified sulfo,  groups; free and functionally modified
carboxyl groups, carbamoyl, ureido, guanidino  and cyano; heterocyclyl,
which Is unsubstituted or substituted by one, two or more Identical or
different substituents selected from the group consisting of free,
etherified and  esterified hydroxyl groups; mercapto, lower alkytthlo,
substituted and unsubstituted  phenylthio groups, halogen, oxo groups,
which are In the form of formyl and keto  groups and corresponding acetals
or ketals, azido, nitro, primary, secondary and  tertiary amino, acylamino,
diacylamino and unmodified or functionally modified sulfo  groups; free and
functionally modified carboxyl groups, carbamoyl, ureldo, guanidino  and
cyano; or lower alkyl; 



A Is C1-C3 alkylen unsubstituted or substituted by lower alkyl;  gist or2;
R is C2-CTalkyi, which is mono-, dl- or trisubstituted by halogen, nitro,
lower acyloxy,  trifluoromethoxy, cyano, C3-C5-cydoaikyl or
C2_Cs-heteroaryl comprising one or two  heteroatoms selected from the group
consisting of 0. S and N, which is unsubstituted  or substituted by lower
alkyl; or C3-CTatkenyl or C3-Cralkynyl, which in each case Is unsubstituted
or mono-, di- or  trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyan. C 3-C5- cycloalkyl or C3-C6-heteroaryl comprising
one or two heteroatoms selected from the  group consisting of 0. S and N.
which is unsubstituted or substituted by lower alkyl; and pharmaceutically
acceptable prodrug derivatives; and pharmaceutically acceptable  salts
thereof. 5. A compound of formula I according to claim 1, wherein R, Is
hydrogen, lower alkyl, or substituted or unsubstituted carbocydic
aryl-lower alkyl;  Rz Is hydrogen or lower alkyl; R3 Is substituted or
unsubstituted C s-C,-cycloalkyl, substituted or unsubstituted carbocycic
aryi, substituted or unsubstituted heterocyclic aryl, or lower alkyl; WO
01/10827 -78 0 9 FEB 2004  PCTIEPOO/07641 A is CrC3 alkylen unsubstituted
or substituted by lower alkyl;  gis1or2; R is C2-Cralkyl, which is mono-,
di- or trisubstituted by halogen, nitro, lower acyloxy,  trifluoromethoxy
or cyano; C3-C7-alkenyl or C3-Cy-alkynyl, which in each case is
unsubstituted or mono-, di- or trisubstituted by halogen, nitro, lower
acyloxy,  trifluoromethoxy or cyano; and pharmaceutically acceptable
prodrug derivatives; and pharmaceutically acceptable  salts thereof. 6. A
compound of formula 1 according to claim 1, wherein Ri is hydrogen, lower
alkyl, or substituted or unsubstituted carbocyclic aryl-lower alkyl;  R2 Is
hydrogen or lower alkyl; R3 Is substituted or unsubstituted C3Crcydoalkyi;
phenyl which is unsubstituted or mono- 



or disubstituted by lower alkyl, lower alkoxy, hydroxy, nitro, amino,
lower-alkyl amino,  carbamoyl, tritiuoromethyl, trifluoromethoxy, lower
alkylthlo, lower acyloxy or halogen;  pyndyl, pytimidyl, p", Imidazolyl,
indolyl, thienyl, benzothienyl, furyl, benzofuranyl,  oxazolyl, thiazolyl;
or lower alkyl; A Is C,-C3 alkylen unsubstituted or substituted by lower
alkyl;  q is 1 or 2; R Is C2-C7-alkyl, which is mono-, di- or
trisubstituted by halogen, nitro, lower acyloxy,  trifluoromethoxy or cyan;
C3-C7-alkenyl or C3-C,-alkynyl, which in each case Is  unsubstituted or
mono-, di- or trisubstituted by halogen, nitro, lower acyloxy,
trifluoromethoxy or cyano; and pharmaceutically acceptable prodrug
derivatives; and pharmaceutically acceptable  salts thereof. 7. A compound
of formula l according to claim 1, wherein  R, is hydrogen, lower alkyl, or
phenyl lower alkyl; R2 is hydrogen; R3 is phenyl monosubstituted by lower
alkoxy or halogen; or lower alkyl;  A Is C1-C3 alkylen; gis1;  R Is C27~
which is mono- or trisubstituted by halogen; unsubstituted C 3-Cralkenyl or
urtuted C3_C,-alkynyl; 0 9 FEB 2004  WO 01/10827 PCT/EP00107641 -79 and
pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. 8. A compound of formula I according to claim 1,
wherein  R, is hydrogen; Rx Is hydrogen; R3 is phenyl monosubstituted by
lower alkoxy or halogen;  A is Cr-C3 alkylen; gis1;  R is unsubstituted
C3-C5-alkynyl, in which the double bond is terminally located; or
unsubstituted C3-C5-alkynyl, In which the triple bond is terminally
located; 



and pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. 9. A compound of formula I according to claim 1,
wherein  R, is hydrogen; R2 is hydrogen; R3 Is phenyl monosubstituted by
lower alkoxy or halogen;  A is methylen or ethylen; q is 1; and R Is
unbranched C3-C5-alkyl, which is terminally monosubstituted by halogen; and
pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. 10. A compound of formula I according to claim
1, wherein  R, Is hydrogen, lower alkyl, or phenyl lower aIV; R2 Is
hydrogen; R3 Is C3-C7-cycloalkyl, which is unsubstituted or substituted by
lower alkyl; phenyl which is unsubstituted or mono- or disubstituted by
lower alkyl, lower alkoxy,  hydroxy, nitro, amino, lower alkyl amino,
di-lower alkyl amino, carbamoyl, trifiuoromethyl,  trifluoromethoxy, lower
alkylthio, lower acyloxy, halogen, triazolyl, imidazolyl, morpholinyl,
pyrroildinyl, piperidinyl, tetrazolyl, pyrrolyl, furyl, thienyl,
morphollnyt lower alkyl, qulnolinyl  lower alkyl, irndazolyl lower alkyl,
triazolyl lower alkyl; pyridyl, pyrlmidyl, pynyt, imidazolyl, indolyl,
thienyl, benzothlenyl, furyl, benzofuranyl, 0 9 FEB 2004  WO 01/10827
PCT/EPOO/07641 -so oxazolyl, thiazolyl, which In each case are
unsubstituted or substituted by lower alkyl or  halogen; heterocyclyt,
which Is unsubstituted or substituted by lower alkyl and which is selected
from the group consisting of piperldinyl, morpholinyl, pyrrolidinyi,
pyrrolinyl, piperazinyl  and tetrahydropyranyl; A is methylen or ethylen;
gis1; R is C2-C-ra 1, which is mono-, dl- or trisubstituted by halogen,
nitro, lower acyloxy,  trifluoromethoxy, cyano, C3-Cs-cycloalkyl or
C3-C6-heteroaryl comprising one or two  



heteroatoms selected from the group consisting of 0, S, and N which is
unsubstituted or  substituted by lower alkyl; C3-Ckenyl or C3-C,-alkynyl,
which in each case Is  unsubstituted or mono-, di- or trisubstituted by
halogen, nitro, lower acyloxy,  trifluoromethoxy, cyan; C3-Cs-cydoalkyl or
C3-Cs-heteroaryl comprising one or two  heteroatoms selected from the group
consisting of O. S, and N, which Is unsubstituted or  substituted by lower
alkyl and pharmaceutically acceptable prodrug derivatives; and
pharmaceutically acceptable  salts thereof. 11. A compound of formula I
according to claim 1, wherein  R, is hydrogen, lower alkyl, or phenyl lower
alkyl; Rz is hydrogen; Fts Is phenyl which Is unsubstituted or mono- or
disubstituted by lower alkyl, lower alkoxy, di- lower alkyl amino, halogen,
triazolyl, imidazolyl, morpholinyl, pyrrolidinyl, piperidinyi,  tetrazolyl,
pyrrolyl, furyl, thienyl, morpholinyl lower alkyl, quinolinyl lower alkyl,
imidazolyl  lower alkyl, triazolyl lower alkyl; pyridyl, which is
unsubstituted or substituted by haolgen; heterocydyl, which is
unsubstituted and which Is selected from the group consisting of
piperidinyl, morpholinyl, pyrrolidnyl, pyrrolinyi, piperazinyl and
tetrahydropyranyl; A is methylen;  gis1; R Is unsubsfl#uted C3-Csalkenyl,
In which the double bond is terminally located; ur tuted Cs-Cs-alkynyl, In
which the triple bond is terminally located; or unbranched C 3- Cs-alkyl,
which is terminally mono tuted or trisubstituted by halogen, or terminally
monosubstid,ted by furyl or cyclopropyl; 0 9 FEB 2004 81 and
pharmaceutically acceptable prodrug derivatives; and pharmaceutically
acceptable  salts thereof. 12. A compound of the formula I according to
claim 1 selected from the group consisting of
(R)-2-([4-(3-Chloro-propoxy)-benzenesu[fonyi}-(4fluoro-benzyl)-amino}-N-hyd
roxy-3-methyl- butyramide,
(R)-2-{[4-(3-Chloro-propoxy)-benzenessulfonyl]-(3-metho)y-benzyi),amino)-N-
hydroxy-3- methyl-butyramide, 



(R)-2-([4-(3-Chioro-propoxy)-benzenesulfonyi]-(4-meftxy-benzy"mino)-N-hydro
xy-3- methyl-butyramide, (R)-2-((4-Chloro-benzyl)-[4-(3-f
luoro-propoxy)-benzeneaulfonyll-amino)-N-hydroxy3-methyl- butyramide,
(R)-2-t(4-Fluoro-benzyl)-[4
(3-fiuoro-propoxy)-benzenesulfonyl]-amino]-N-hydroxy-3-methyl- butyramide,
(R)-2-((4-Fluoro-benzyl)-(4-(3-fluoro-propoxy)-benzenesulfonyf]-amino)-N-hy
droxy-3-methyl- butyr amide, (R)2-((4-Chloro-benzyl)-[4-(4-f uoro-butoxy
enzenesulfonyq-amino}-N-hydroxy-3-methyl- butyramide,
(R)-2-{(4-Ruom-benzyl)-(4-(4-fluoro-butoxy)-benzenesulfonyl)-amino}-i
-hydroxy-3-methyl- butyramide, (R)-2-W4-Fluo
ro-butoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino}-N-hydroxy-3-
methyl-butyramide,
(R)-2-{(4But-3-enyioxy-benzenesulfonyl)-(4-chloro-benzyl}amino]-N-hydroxyl-
methyi- butyramide, (R)-2-[(4-But-3-enyioxy-benien
esulfonyl)(44luoro-benzyl)-amino]-N-hydroxy-3-methyl- butyramide,
(R)-2-[(4-But-3-anyloxy-benzenesulfonyi}-(3-metho)y-benzyl)-amino]
"ydroxy-3-methyl- butyramide,
(R)-2-[(4-But-3-enyioxy-benzenesulfonyl)-(4-methoxy-benzyl)-amino]-N-hydrox
y-3-methyl- butyramide, (R)-2-Q4-(3-Chloro-propoxy}benzenesuHonyi]-
(3-methoxy-benzyl)-amino}-N-hydroxy- proplonamide, 0 9 FEB 2004  wo
01110827 PCT/EPOO/07641 -82
(R)-2i[4(3-Chioro-propoxy)-benzenesulfonyl}-(4methoxy-benzyl)-amino)-N-hydr
oxy- propionamide,
(R)-2-((4-Chlom-benzyl)[4-(3-fluoro-propoxy)-benzenesulfonyQ-amino)-N-hydro
xy- propionamide,
(R)-2-((4Fluoro-benzyl)i4-(3-fluoro-propoxy)-benzenesuffonyl}-amino)-N-hydr
oxy- propionamide, 



(R)-2-([4-(3-Fiuoro-propoxy)-benzenesulfonyIH3-methoxy-benzyl}amino)-N-hydr
oxy- propionamide,
(R)-2-((4Fluoro4xmzyl)-[4(4fluoro-butoxy)-benzenesulfonyfFaminoWhydroxy-
propionamide,
(R)-2-([,H4-Fluom-butoxy)-benzenesulfonyl}(3-methoxy-benzyl-amino)-N-hydrox
y- proplonamide, (R)-2-([4-
4-Fluoro-butoxy)-benzenwaMonyQ-(4-methoxy-benzyl)-amino)-N-hyftxy-
proplonamide,
(R)-2-[(4But-3-enylo)y-benzenesulfonyl)-(4-chlor"amyl)-amino]-N-hydroxy-pro
pionamlcl%  (R)-2-[(4But-3-enyloxy-benzenesultonyl)-(3-r a
xy-benzyl)-amino]-N-hydroxy- propionamide, (R)-2-[(4-W
3-enyioxy-benzene"orrA)-(4methoxy-benzyl)-arnino]-N-hydroxy- propiionamide,
(R)-2-((4-Chloro-benzyl)-[4-(3-chloro-propoxy)4benzenesulfm*l]-amino)-N-hyd
roxy-3-phenyl- propionamide, (R)-2-([4(3-Chloro-propoxy
zenesulfonyl}(4fluoro-benzylj-amino)-N-hydroxy-3-phenyl- proplonamide,
(R)-2-([4-(3-Chloro-propo)yNbenzenesulfonyIH3-methoxy-benzyl)-amino)-N-hyd=
W-3- phenyl-proplonamide, (R)-2-Q4(3-Chloro-p
4metEwxybenxyl}ammno}-N.hydroxy-3.  phenyl-proplonamide,
(R)-2-((4-Chloro-beW)-[4(3-fluoro-prooxy)-benzenesul mWq-amino)-N-hy
mW-3-phenyl- propionamide,
(R)-2-((4Fluoro-benzyl)-[4-(3-&w"ropoxy)-berizenesulfo WQ-amino)-N4 dm)W
-pherryt- propionamide,
(R)-2-{['t-(3-Fiuoro-propoxy)-benzenesuffonyIH3-methoxy-benzyl}amino)-N-hyd
roxy-3- phenyl-proplonamide, 0 9 FEB 2004  WO 01/10827 PCTFEP00/07641 -83
(R)-2-f
4-(3-Fluoro-propo)cy)-benzenesutfonyl)-(4-methoxybenzyl)-amino)-N-hydroxy-3
- phenyi-propionamide,
(R)-2-((4-Chioro-benzyl)-[4-(4-fluoro-butoxy)-benzenesulfonyl}-amino)-N-hyd
roxy-3-phenyi- - 



propionamide, (R)
2-((4-Fluoro-benzyl)-[4(4-fluoro-butoxy)-benzenesuifonyt}-amino)-N-hydroxy-
3-phenyi- propionamide,
(R)-2-([4(4-Fluoro-butoxy)-benzenesulfonyi}-(3-methoxy-benzyl)-amino)-N-hyd
roxy-3- phenyl-propionamide,
(R)-2-{[4-(4Fluoro-butoxy)-benzeriesulfonyl]-(4-metho)(y-benzyl)-amino}-N-h
ydroxy-3- phenyi-propionamide,
(R)-2-((4-But-3-enyio)q-benzenesulfonyl)-(4-chloro-benzyl)-amino]-N-hydroxy
-3-phenyl- proplonamide, (R)-2-[(4-But-3-enyloxy-)enzenesuffonyl
-(4-fluom-benzyl)-amino]-N-hydroxy-3-phenyl- proplonamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyi)-(3-methoxy-benzyl)-amino]-N-hydrox
y-3-pheny}- proplonamide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-methoxy-benzyl)-amino}N-hydroxy
-3-phenyl- propiionamide,
(R)-2-((4-Chloro-benzyl)-[4(3-chloro-propoxy)-benzenesulfonyl)-amino)-N-hyd
roxy-4-methyl- valeramide,
(R)-2-{[4(3-Chloro-propoxy)-benzenesulfonyl]-(4fluoro-benzyl)-amino}-N-hydr
oxy-4-methyl- valeramide, (R)-2- f
[4(3-Chloro-propoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino)-N-hydroxy-4
- methyl-valeramide,
(R)-2-([4(3-Chloro-propoxy)-benzenesulfonyl]-(4-methoxy-benzyl)-amino}-N-hy
droxy-4- methyl-valeramide, (R)-2- f
(4-Chloro-benzyi)-[4(3-fluoro-propoxy)-benzenesulfonyl]-amino)-N-hydroxy-4m
ethyl- valeramide,
(R)-2-{(4Fluoro-)enzyl)-[4(3-fluoro-propoxy)-benzenesulfonyl]-amino}-N-hydr
oxy- -methyl- valeramide,
(R)-2-{[4-(3-Fhroro-propoxy)-benzenesuifonyq-(3-methoxy-benzyi)-amino)-N-hy
droxy-4- methyl-valeramide, (R)-2- f
[4-(3-Fluoro-propoxy)-enzenesulfonyi]{4-methoxy-benzyl}-amino)-N-hydroxy-4-
methyl-valeramide, 0 9 FEB 100#  WO 01/10827 PCTIEPOO/07641 
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(R)-2-((4-Chioro-benzyl)-[4-(4fiuoro-butoxy)-benzenesulfonyl)-amino)-N-hydr
oxy-4-methyl- valeramide,
(R)-2-((4Fluoro-benzyl)-[4-(4fluoro-butoxy)-benzenesulfonyff
amino)-N-hydroxy-4methyl- - valeramide,
(R)-2-([4(4Fluoro-butoxy)-benzenesufl'onyl}(3-methoxy-benzyl)-amino)-N-hydr
oxy-4- methyl-valeramide,
(R)-2-([4-(4-Fluoro-butoxy)-benzenesulfonyf}(4methoxy-benzyl)-amino)-N-hydr
oxy-4- methyl-valeramide,
(R)-2-[(4-But-3-enyfoxy-benzenesulfonyl)-(4-chloro-benzyl)-amino}N-hydroxy-
4-methyl- valeramide,
(RY2-[(4But-3-enylo)cy-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-N-hydroxy-
4-methyl- valeramide,
(R)-2-[(4But-3-enyloxy-benzenesuffonyl)-(3-metho)y-benzyQ-amino]-N-hydmxy-4
-methyl- valeramide,
(R)-2-[(4-But-3-enyloxy-benzenesulfonyl)-(4metho)y-benzyl)-amino]-N-hydroxy
-4-methyl- valeramide,
2-Q4(4-Fluoro-butoxy)-benzenesulfonyl]-(3-methoxy-benzyl)-amino)-N-hydroxy-
acetamide,
2-([4(3-Chloro-propoxy)-benzenesuffonyl]-(4fluoro-benzyl)-amino)-N-hydroxy-
aoetamide,
2-{[4-(3-Chforo-propoxy)-benzenesulfonyl]-(3-methoxy-benzylyamino)-N-hydrox
y acetamide,
2-((4-Chloro-benzyl)-[4-(3-chloro-propo)W)-benzenesulfonyl]-amino}-N-hydrox
y-acetamide,
2-((4Fluoro-benzyIH4-(3-fiuoro-propoxy)-benzenesuffonyq-amino)-N-hydroxy-ao
etamide,
2-{[4-(3-Fluoro-propoxy)-benzenesulfonyl]-(3-mothoxy-benzyl)-amino)-N-hydro
xy-acetamide,
2-((4-Chlom-benzyl)-[4-(3-fluor-propoxy)-benzenesulfonyl]-amino)-N-hydroxy-
acetamide,  2-((4-Fluoro-benrylH4-(4
fluom-butoxy)-benzenesuffonyl]-amino)-N-hydroxy-acetamide,
2-{(4-Chloro-benzyH4-(4-ffuoro-butoxy)4xwmenesulfonyi}
amino}N-hydroxy-acetamids,
2-[(4But-3-enyloxy-benzenesuffonyl)-(4-chbro-benzyl)-amino}N_hydro)y-acetam
ide,
2-U4-(3-Chloro-propoxy)-benzenesuffonyl]-(4-methoxy-benzyf)-amino)-N-hydmxy
- acetamide, 2-
[4-(4Fluorobutoxy)-benzenesuffonyl]-(4-methoxy-benzyl}-amino]-N-hydroxy-
acetamide, 2-W4Chiorobutoxy)-benzenesuffony
4-methoxy-ben44)-amino)-N-hydrox"cetamide,  



((` -MethoxyhbenzylH4-(4,4,4fdfiuo obut(xy)-benzenesu
fonyl]-aminoYN-ydroxy- acetamide, G 9 FEB 2004 as
U4-(4-Fluoropropoxy)-benzenesuffonyU-(4-methoxy-benzyl)-amino)-N-hydroxy-ac
etamide,  ((4-But-3-en-1 yloxy-benzenesulfonyI]
-(4-methoxy-benzyi)-amino]-N-hydroxy-acaetemide,
2-{[4-(3-Chloropropoxy)-benzenesulfonyf]-pyridine-3-ylmethyl
amino)4+-hydmxy-acetamide,  [(4Methoxy-benzyi)-[4-prop-2-ynyloxy-b
enzenesuf#onyl],amino]-N-hydmxy-acetamide,
[(4Methoxy-benzyl)-[4but~2-ynyioxy-benzenesulfonyf]-amino]-N-hydroxy-acetam
ide,
2-{[4-(3-Chloropropoxy)-benzenesuIfonyi)-(2,2-dimethyl-propyI)_amino-N-hydr
oxy;- acetarnide, 24(4-But-3-e nyloxy-benzen
esuffonyl)-(4-[1,2,4]triazol-1-yl-benzyl)-amino]-N-hydroxy- acetamide-hyd
rochloride,
2-[(4-But-3-enyloxy-benzenesulfonyf)-(4-lmidazo!-t-yl-benzy1)amino]-N-hydro
xy-acetamlde- hydrochloride,
2-[(4-But-3-enyioxy-benzenesulfonyl)-(4-morpholin4yl-benzyl)-amino]-N-hydro
xy- acetamlde-hydrochloride,
24(2-Cyclopropylethoxy-benzenesulfonylH4-(1,2,4]trlazol-1
yl-benzyl)-amino]-N-hydroxy- acetamide-hydrochloride salt, 2-[2-(3-Fu
ry1)ethoxy-benzenesutfonyl)-(4(1,2,4]trfazol-l -yl-benzyl)-amino]-N-hydroxy
- acetamide-hydrochloride salt,
2-ff4-But-3-enyloxy-benzenesulfonylHa-tluoro-pyridine-2-yl)methyl-amino)-N-
hydroxy- acetarNde,
2-{[4-But-3-enyloxy-benzenesuffonyn-(2-ffuoro-pyrldina-4-yf)methyl-amino)-N
-hydroxy- acetamido, 2-U4-But-3-enyloxy-benzenesulfonyl]-(B
fluom-pyridine-3-yl)methyl-amino)-N-hydroxy- acetamide,
2-((4But-3-enyloxy-benzenesuffonyl)-{piperkffn-4
yl-methyl)-amino]-N-hydroxy-acetamide- hydrochloride,
2-t(4But-3-enyloxy-benzenesuif
onyl)-(piperldln-1-yl-methyl)-amino]-N-hydroxy-acetamlde- hydrochloride,
2-[(4-But-3-anyioxy-benzenesuffonyl)-(morpholk"-yl-
meMy"mino]-N-hydro"cetamide- hydrochloride, 



2-((4-But-3
enyloxy-benzenesulfonyl)-(4-(pyrroudin-1yl)-benzyl)-amino]-N-hydroxy-
acetamlde-hydrochloride,
2-[(4-But-3-nyfoxy-benzenesulfonyl)-(4-(pipedcjn-1-yi)-benryi)-amino]-N-hyd
roxy- acetamide-hydrochloride, 2-j(4-Butte-onyloxy-b a
nzenesuffonyl)-(4-(1,2,3-triazol-2-yl)-benzyl)-amino]filfiydroxy 0 9 FEB
2004 86 acetamid"ydrochloride,
2-[(4-But-3-enyloxy-banzenesulfonyl)-(4-(tetrazol-i
-yD-benzyl)-arWino]-N-hydroxy-aestamide hydrochlodde, I
2-[(4-But-3-onyloxy-benzenesuffonyl)-(4-(1,3,4-txiazol-1-yi)-banzyl)-aminol
-N--bydroxy- acetamide-hydroch1wide, 2q(4-l3ut-3-enylo)V-b enzen
esulfonyl)-(4~1,2,3-triazol-l -yQ-benzyQ-aminoj44-hydroxy-
aestamide-hydrochlodde,
24(4-But-3-onyloxy-benzonesulfonyl)-(4-(pyrrol-1-y"anzyl)-amino]-N-hydroxy-
acetamide,
2-[(4-But-3-anyloxy-benzonesuffonyl)-(4-dimethylaminobenzyo-amino]-N-hydrox
y- acetamide-hydrochloride,
?--[(4-But-3-enyloxy-benzenesulfonyl)-(4-(3-")-benzy"m)no]-N-hydroxy-acetam
ide.
2-[(4-E3ut-3-enyloxy-benzonesulfonyl)-(4-(thien-5-yi)-benzyl)-amino]-N-hydr
oxy-acetamide,
2-[(4-But-3-enyloxy-benzenesulfonyl)-(4-morpholin-4-ylmethyl-benzyl)-amino]
-N-hydroxy- aestamide-hydrochlodde,
2-fl4~3-Chloro-propoxy)-benzonesulfonyfl-(4-(morphorin-4-ylmethyl)-benV)-am
ino)-N- hydro)(y-acetamide,
2q[4-(3-Chloro-propoxy)-benzonesuffon*(quinolln."mothyl)-arTflno)-N-hydroxy
- acetamide,
24[4~3-0h]oWropoxy)-benzenesulfon*pmldazol-4-ylmethyl)-amino)-N-hydroxy-
acetamide,
2-([4-(3-Chloro-propoxy)-benzenesulfonyl]-(1.2,4-tdazol-3-yimathyl)-amino)-
N-hydroxy- acetamide, and the pharmaceutical acceptable salts thereof. 13.
A compound of the formula I se[Wed from the gmup consisting of
2%.[(Cyclopropyimethoxy-banzonesulfonyl)-(4-11,2.4]t.nazol-1-yl-benni)-amin
o]-N-hydmxy- acetarnide-hydrochlodde salt, and 



2-[(3-Furylmethoxy-benzonesulfonyo-(4-11,2,4]tdazo~-1-yi-banzyl)-amino]-N-h
ydtoxy"  acetamide-hydrochlodde salL 14. A pharmaceutical composition
comprising a compound of the formula I according to any  one of claims 1-12
or a pharmaceutically acceptable salt or a pharmaceutically acceptable
Prodrug derivative of such a compound together with a pharmaceut6al carder
0 9 FEB 2004 87 15. Use of a compound of formula l according to any one of
the claims 1 to 12 or of a  pharmaceutically acceptable salt or a
pharmaceutically acceptable prodrug derivative of  such a compound, for the
preparation of a medicament for the treatment of conditions or  diseases
associated with MMP's, 1 S. A compound of the formula I according to any
one of claims 1-12 or a pharmaceutically  acceptable salt or a
pharmaceuticaxy acceptable prodrug derivative of such a compound for  use
In a method for therapeutic treatment of the human or animal body. 17. A
pharmaceutical composition for treatment of tumours in warm-blooded
animals,  including humans, comprising an antitumourally effective dose of
a compound of the formula  I according to any one of claims 1-12 or a
pharmaceutically acceptable salt or a  pharmaceutically acceptable prodrug
derivative of such a compound together with a  pharmaceutical carrier. 18.
The use of a compound of the formula I according to any one of claims 1-12
or of a  pharmaceutically acceptable salt or a pharmaceuticaly acceptable
prodrug derivative of  such a compound for the preparation of a
pharmaceutical composition for use for chemotherapy of turnouts. 19. The
use of a compound of the formula I according to any one of claims 1-12 or
of a  pharmaceutically acceptable salt or a pharmaceutically acceptable
prodrug derivative of  such a compound for chemotherapy of tumours. 20. The
use of a compound of the formula I according to any one of claims 1-12 or
of a  pharmaceutically acceptable salt or a pharmaceutically acceptable
prodrug derivative of  such a compound for chemotherapy of COPD or asthma.
21- A process for the preparation of an a-amino hydroxamic acid derivative
of the formula I, (1) 0 9 FEB 2004 88 



A/R3 o y~  HO.NH 7C ~Nj o  Rt R2 Ll _J-(")q wherein  R' is hydrogen,
substituted or unsubstituted aryl, lower alkyl, substituted or
unsubstituted carbocyclic aryl-lower alkyl, substituted or unsubstituted
heterocyclio-lower alkyl,  substituted or unsubstituted C3-Crcycloalkyl,
substituted or unsubstituted Cs-C,- cydoalkyl-lower alkyl, hydroxy-lower
alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio,  sulflnyl or
sulfonyl)-lower alkyl, amino-lower alkyl or mono- or dl-lower alkylamino-
lower alkyl; R2 is hydrogen or lower alkyl; Ft3 Is substituted or
unsubstituted C3-C7-cycloalkyl, substituted or unsubstituted carbocyclic
aryl, substituted or unsubstituted heterocyclic aryl, substituted or
unsubstituted  heterocydyl; or lower alkyl; A Is C1-C3 alkylen
unsubstituted or substituted by lower alkyl; r  q Is 1-5;, R Is C2-Craikyl,
which is mono-, dl- or trisubst tuted by halogen, nitro, lower acyloxy,
trifluoromethoxy, cyano; C3-C ycloalkyl or unsubstituted or substituted
C9-C5- heteroaryl comprising one or two hetaroatoms selected from the group
consisting of 0,SandN;or  CsCCralkenyl or C3-Cralkynyl, which In each case
is utsubstituted or mono-, di- or  trisubstituted by halogen, nitro, lower
acyloxy, trifluoromethoxy, cyano. %.-Cs- cycloalkyl or unsubstituted or
substituted C3-Cg-heteroaryl comprising one or two  heteroatoms selected
from the group consisting of 0, S and N; or a salt or a pharmaceutically
acceptable prodrug thereof, which comprises  reading a compound of the
formula 11 (II) 0 9 FEB 2004 89 



in which R. q, R, and Rz are as defined above for compounds of the formula
I and the black  circular plane Indicates that the compound Is bound to a
polymer resin, free functional  groups present In the compound, if
necessary, being protected by easily detachable  protective groups, in a
suitable solvent, first with triphenyiphosphine, an alcohol of the
structure III, HO-A-R3 (110 In which A and R3 are as defined above for
compounds of formula 1, and diethyl azodi- carboxylate, free functional
groups present In this compound, if necessary, being protected  by easily
detachable protective groups or, in accordance with the principle of latent
functio- nality, being In a form which can be converted Into the functional
groups and then to cleave  the product of the reaction from the polymer
resin and if necessary for the preparation of a  salt, converting a
resulting free compound of the formula I Into a salt or, if necessary for
preparation of a free compound, converting a resulting salt of a compound
of the formula I  into the free compound. 22. A compound of the formula li
In which R, q. R, and Rz are as defined above for compounds of the formula
I and the black  circular plane indicates that the compound Is bound to a
polymer resin, free functional 0 9 FEB 2004 so groups present in the
compound, if necessary, being protected by easily detachable  protective
groups. or a salt thereof. 23. A compound of the formula N OR)q In which R.
q, A. R1, Rz and R3 are as defined above for compounds of the formula I,
free  functional groups present in the compound, if necessary, being
protected by easily  detachable protective groups, or a salt thereof. 24. A
compound of the formula V A/'  O 0, 14,11O 



N S I H R, R2 l -f-(OR)q in which iii, q, A. R1, Rz and R are as defined
above for compounds of the formula 1, free  functional groups present in
the compound, If necessary, being protected by easily  detachable
protective groups, or a salt thereof. 




