; e3ebx. buD! #H . 6J. T. RnRmo~au~d~ WO 001 46221 -1 SULFAMATO HYDRCMA¥|Q¥ﬁ9hEL
METALLOPROTEASE | NHI BITOR 3 0 ~UL /03061 Descri lion & h
.alF~ ald*t6e6t66* This mveﬂmﬁ@mmwmﬁmmgct ed to proteinase
(protease) inhibitors, and nore pa the use of sulfamato
hydroxam ¢ acid conpounds that) 10 int¥®@0&ria, are selective inhibitors of
matri x nNQPY#Bot ei nases in a process for treating condi tRGASIYEWE| at ed
wi t h pat hol ogi cal matxi x nmetal | oproteinase activity, the selective
inhibitors thensel ves) conpositions of prioteinase inhibitors, 15

internedi ates for the syntheses of proteinase inhibitors, and processes for
the preparation of proteinase inhibitors. g~g~n,~nd of the Tnvent i on 20
Connective tissue, extracellular matrix constituents and basenment menbranes
are required conponents of aldUURNMAIC . HYDRSXANDOROEDtS are the biol ogi cal
materials that provide rigidit differentiation) attachnents and, in sone
cases, 25 elasticity to biol %‘&rh%ﬁfg%%sﬁ nwlﬁiﬁﬁﬁo%urmn bei ngs and ot her
manmal s. Connective tissues conmponents include, for exanple, collagen,

el astin, proteoglycans) fibronectin and | am nin. These biochem cal s nakeup)
or are conponents of structure 30 sREESKIRKI®D bone, teeth, tendon

cartil age, Jbasenent nenbrane, bl ood vessels, cornea and vi tmﬁmﬁﬁ”"mmmmﬂ 3
0 JUL 2003 00/ 46221 -2 PCT/US00/ 03061 Under normal condi ,
connective tisQeshniroadveriedmd/ or repair processes are control Fedssand in
equilibrium The | oss of b}hi s .bal ance for at ever_ reason | eads to a nunber
of disease states. 5 InhiBHS dPVERHIRER e T IR i BT RS &

equi | i bri um pr ogr@Rse k001G iRENIHA rd PHrdiasuer pcosmasd tion and,
therefore, a treatnment for these diseases. Degradation of connective tissue

or 10 connecti W¥q iofs f ldARRfR MyEroxamiq | i S IFORPURRS geldtn of

pr ot ei naseq gnzy. e resd dents ?ﬁii?o I ,qgg{_ i nvadi ng

i nfl ammat o}g orﬂfienllr)fé%:ﬁs'l %Ji%%%lsgs%ﬂ% enzlflseneésﬁi nvo %d inthis
function are thetdiopmits ingsed cimas grdéegseict | uprateages). The

met al | opr ot ease, enzynes are divided.inta class w th so menbers havi ng
several differem HamEe g na%%?ﬁf]b‘-’ﬁ:%dse“.'l aﬁv%‘fﬁég%ﬁ’%c?&coq‘%ﬁéﬁase I (MWP-1,
fi Iblrobl ast col Irﬁ@fﬂtﬁﬁ@rﬁbﬁ@af&l %%ﬁtyp%ﬂx@g@é@é@niﬂre(MfBitﬁestEophi I
col | agenase; EC 3.4.24.34), collagenase Il1 (MW-13), stronelysin 1 (MW-3;
EC 3.4.24.27), SH9¥RIYRTn czo‘t‘w%fo?n%@%.aé%?w%? p+BPéBg;F§Eanase,
matrilysi n6MVRlerdelfdt 88SEoA KA FsntHedskaorepRbt 88f8se25 basenent
menbr ane col | agenase; EC 3. 4.24.24), gelatinase B (MW-9, 92 kDa

gel ati nase; EC HRhibutors, andopedsefses {Rprthe)preperpréerasfase (MWP-12,
HVE, human rracrlgpg@ggngg%sg_ﬁﬁ%i@@gsgenbr ane MW (MWP-14). MW is an
abbrevi ati on or  acronym 30 representing the term Matrix Metal | oprot ease
with the attached nunerals providing differentiation between specific
menbers of the %g% %r oug.i 53 8 JﬁL 2883 WO 00l 46221 PCT1US00/ 03061 -3 The
uncontrol l ed br f e by netall oproteases is a
feature of 2many pat hol ogi cehneegdirei aissubxaspkteacefthlde maewdrt oi d
arthritis, osteoarthritis, septic arthritis; corneal, 5 epi dergal or
gastric ul cerat FBH,StELEHSPtﬁeFEQt bepemept, FEMER3BFSaAGPoFERSTES peri odont al
di sease; protei abfmpaneftsheifMan Ramfaie. Cohesel Yompopidkrs arandneone

di sease. Defectijve inj_urg repair gj).rocesses al sqg occur._ This can produce

i mproper wound ReSRPSs&ced mek@rigleo thédk Preyires ¥igdRdsMons and scarring.

These latter deheglrs edR 1L8a¢ 0 a¢k Bﬂiérn%@e%hde}”qﬁorsoﬂ%r Qe

disabilities as w th post-surgi‘’cal adhesi ons. Mtall oproteases are al so

i nvol ved i 2% heelastiicdyyt hesitdcdogivwadr systegs sirficdadimg HWmaEn and

i nhi bition of t?}e .%(r%odé%geor{l)ger action of TNE and .rel q:t.ed conmpounds is an
i nportant clini Car & At A S rEehan TN S, S BT Skanpl e, is a
cytoki ne that atcopipearititd Siddlag)t for hexdnpidicembAQiden [ ielldgtias, a 28 kD
cell -associated nolecule. It is released as an actjive, 17 kD formthat can

medi ate a | ar ge ARTHRAIGICART oA H I AY iLARAR Ty artP#&€ vi vo. For
exanmpl e, TNF cam st O mHaiy | ikt eatd ddipidacd ©ofstAldamred j on,
rheumatoid arthritis,
30 such as skin, bone, teeth, tendon, cartilage,
basement membrane, blood vessels, cornea and vitreous

humor.



25 aut oi mune disease, nultiple sclerosis, graft rejection, fibrotigl JUL 2003
di sease, cancer, infectious diseases, nmalaria, nycobacterial infection,
meningitis, f ever) psoriasis, cardiovascular/ pulmonary effects such as
post-ischem c reperfusion 30 injury, congestive heart failure, henorrhage,
coagul at mamgo/d6gpler oxi ¢ al veol ar _injury) radi ati on damage ak@r/agng0doghase
responses |i ke those seen wth infections and sepsis and during shock such
as septic 3 0J UL 2003 WO 00/46221 -a@- PCT/US00103061 shock and
henodynam ¢ shock. Chronic rel ease of active TNF can cause cachexi a and
anorexia. TNF can be lethal, and TNF can help control the growth of tunor
cells. 5 TNF-a convertasgnhdsr anABhal | 65HQL €288 5| N¥ahiedr ki Det Peskaemation of
soluble TNF-a. Inhibition of TNF-a convertase (TACE) inhibits production of
active TNF-a. tQonpoigdsandiber i nepdit boehelkPs azei vPnyraopdedNEng
producti on have been. .10 discl os in WPO,I rnati | Rublication Nos. WO
94/ 24140, WO 94 G5Hb6 kWb 97?%‘6832?508%%% s%f"‘gggan E%it MWPs such as
col | agenase, siHad@leisi Feadioh gebatisnaseahavebbeenfsionaate snhickist. the

rel ease of TNF (Gearing et al. Nature ,~76, 555-557 é1994) , 15 McCeehan et
al ., Natur® 37@hidsiien ¢foohs)enFHees reRRPASiR1fe4@SFoPieffective MWP
inhibitors. T 1,S.0. .1 L.0S . eed f I . TNF rtase

i nhibiting agEﬁﬁgqﬁﬁﬁgéugpgkgﬁ%gFgeg F%Hgfﬁgr %%gb é%ycgﬁrggﬂ%%ocesses in
mammal s as weldisduel delecdmpssitheonoahdol therefurat,i antrepasepar tiiom ut eri ne
i nvol ution, possibly_ jnplantation, cleavage of APP (~3-Anyl oid Precursor
Protein) to tH&eifyiGteEdFEGue and i nactivation of al-protease inhibitor
(al-Pl). 25 Inhibition opebPgagtiBhabkoRLARRAIAYNIFe ke control of
fertility and the treatnment or prevention of Al zheiners Disease. In

addi ti on, 1P ncraamnienttive wheaval FOAGONRALtISeid Sa3Trigd evdodendde or

adm ni st ered Ser f16, PP £ASECLANLRI LAGHEU0 0 AL 0aMa; igh as al -Pl
supports the treatnent and prevention I Seases such as enmphysenm,

pul monary 3 tiskile 20831 ¥\0aff/ 662 2 hvBELIAISAR 1 206da t-chyd icae asmsyx

i nflammat ory di seases and di seases of _agi ng such as .l oss .of skin or organ
stretch and ré%‘?lsll Sncy™ PARPK £ 3ﬁso1°fsg Wlé’zfﬁis%rs& desirabl e

in other instanagseidheatBelhe0l ieRNGR a1 1 e iddidy tion of netastasis
and/ or inhibition of angi ogenesis are exanples of approaches to the

treat ment 18f dimsfabloprereraestie sel ective inhibition of stronelysin,
gel ati nase A or H, or co&.hgg&g@%qﬂolg;rto %@g.éﬁﬁgﬁ%g dafidely nost 10
|

i nportant enzyne or enzynes to | nhi especi a en conpared wth
col | agenase | intP-dlassedr wd thhaomdoeemisr s e bing sdveageihase | can have

a superior the tic profile. Gsteoarthritis,.another preval ent disease
wherein it is ci)%‘?f%ﬁ%ﬁtt Rat"efs 15‘arctc1"l%§§1e ud'seeg'r aa%’?alr%é]i]eo ’%\?1 aned joints is
at | east particdlyagetiacd by (MMR-13 rfaaadsihét oo Trddensseh BS Stinul at ed
chrondrocytes,_ may be_best treated by admnistration of drugs one of whose

modes of 28ti oh 4 s2¥nBi bi CrdrtagenAde £3 QI -§ o PRI M tchel | 20 et
al., J. din. {&VEsenall;’El 458 (P, ,ar@ollagenase III (MMP-13),

stromelysin 1 (MMP-3; EC 3.4.24.17), stromelysin 2
(MMP-10; EC 3.4.24.22), proteoglycanase, matrilysin
(MMP-7), gelatinase A (MMP-2, 72 kDa gelatinase,

25 basement membrane collagenase; EC 3.4.24.24),
gelatinase B (MMP-9, 92 kDa gelatinase; EC
3.4.24.35), stromelysin 3 (MMP-11), metalloelastase
(MMP-12, HME, human macrophage elastase) and membrane
MMP (MMP-14). MMP is an abbreviation or acronym

30 representing the term Matrix Metalloprotease with the
attached numerals providing_differentiation between

specific members of the MMP group.



Reboul et al., J. din. Invest., ,7:2011-2019 (1995). Inhibitors qgh

nmet al | opr ot eases are known. Exanpl es include natural biochem cals HH 443
tissue inhibitors of netall oproteinases (TIMPSs), a2 25 macrogl obulin and
their anal ogs or derivatives. These endogenous inhibitors are high

nol ecul ar weioghé22pr ot ei n nol ecul es that forminactive conplPETEES00030a1

net al | opr ot eases. A nunber of smaller peptide-like conmpounds that inhibit
nmet al | opr ot eases have been 30 descri bed. -Ber capt oam de peptidyl derivatives
have shown ACE inhibition in vitro and in vivo. Angiotensin converting
enzynme (ACE) aids in the 3 0 JUL 2003 WO 00146221 PC f/US00/ 03061 -6

production of ang'OtenS'nrﬁé)uﬁc@ﬁﬁ?Gil@&eﬁf@éké&*ﬁté&“%bﬁﬁb@@ﬂﬂ@'S and
inhibition of this enzyne leads to the Iowering of blood pressure. Thiol

gr oup- cont ai ni noi ssuelebprmeepl ldyroteasedei pagefieature | ohroarase (MVP)
i nhi bitors are kngwn. as sho

and U S. 4, 595, OO 199 SR bnabBTaF bEBEont B ATRLE B PR FaTnaraid

di scl osed in a Awwwelit 0§, pubteshethpat e8] appticaiionsisieh esrivdl,
95/29892,, 10 WD 97/ 24117, WD 97/ 49679 and EP 0 780 386 that djscl ose

car bon back5bom§$Q§ﬁﬁ%ﬁnﬂ§ gJaRETYD YOFOLFF HONINGYBPY BT SYEF BB/ 09841 and
WO 96/ 06074 th acié $ngrh¥gégé§5 tﬁ§sthﬁérpgaﬁn@%pegiiggéebackbones or

pepti dom netic ones e 15 artic y Schwartz et al.)
Progr. Med. Chqmrotéﬂnﬁfia33AQ1B@2meaaanheaeeofcémenusyenhemmbws;s

Phar macol . Ther 5% % 69- 75 (1957% and Denis et al | nvest .

Drugs, |5 (3) :249529%8 §1§875e 88FH’8nln&bﬁ¥| ESP?bh %’ﬁ%e/%sf%m Al

di scl oses 20 aror®éi&csutfoneridechyd 9&5&{1@&% ?fotﬁ@kc\hoﬁﬁ@ Bed f opgm do
sul fonyl group is bonded on one side henyl ring and the sul fonam do

nitrogen i30bontrakdingt ke wyakoxana@§Sgr@ egigng an |ﬁcé¥rbﬂ@ to four
carbon atoms. 2p, D€ ?Qé p'ﬁe?%BE S§88HaE8ddT%EQ Mgﬂ|b| gphL-bitors

is that such conpounds o en ex e Sare or S P ory ef fects
agai nst each ofpéfmaﬂéﬁtedz;absllEmeseaanwheh pbetpeprgdoainetlc

hydr oxamat e knowp as. batimastat is reported to 30 exhibit IC50 val ues of
about 1 to abouf W3R8nol ar (nM agai nst each of MP-1, MWP-2, MVP-3,

MWP-7, and MVP-9. Marinaspatalabpi-Beeapgept bé#emulBbi €nvodvOdJih 2063 WO
00/4G221 PCTNSOO/03061
biosynthesis of tumor necrosis factor (TNF), and

inhibition of the production or action of TNF and
related compounds is an important clinical disease
treatment mechanism. TNF-a, for example, is a
cytokine that at present is thought to be produced

20 initially as a 28 kD cell-associated molecule. It is
released as an active, 17 kD form that can mediate a
large number of deleterious effects in vitro and in
vivo. For example, TNF can cause and/or contribute
to the effects of inflammation, rheumatoid arthritis,

25 autoimmune disease, multiple sclerosis, graft
rejection, fibrotic disease, cancer, infectious
diseases, malaria, mycobacterial infection,
meningitis, fever, psoriasis, cardiovascular/
pulmonary effects such as post-ischemic reperfusion

30 injury, congestive heart failure, hemorrhage,
coagulation, hyperoxic alveolar injury, radiation
damage and acute phase responses like those seen with

infections and sepsis and during shock such as septic



hydr oxamat e was reported to be another broad-spectrum MVP inhibitor with an
enzyne inhibitory spectrumvery simlar to batimstat, except thatSUJULZ@}
mar i mastat exhi bited an | C50 val ue agai nst MW-3 of 230 nM 5 Rasmussen €
al ., Pharmacol. Ther., 75(1): 69-75 (1997). Meta analysis of data from
Phase |/ WoOew46d2les using nmarimastat in patients wth advarR€AS008pead| vy
progressive) treatnent-refractory solid tunor 10 cancers (col orectal
pancreatic, ovarian, prostate) indicatedsa dose-related reduction in the
rise of cancer-specific antigens used as surrogate nmarkers for biol ogical
activity. Al though mari mastat exhibited some neasure of efficacy via these
mar kers, 15 tQxj i r . dregrel ated
toxicity of rra%ﬁo(rzr:a}it%gd ﬂlénﬁh%g\é%frﬁ??acﬁgt ri-lagfrsémmg% %%ngﬁgl etal pain
and sti f f ness acfitven TNFmMEICidensen ddwhesnid |landianerexiahe WHAdsanspr eadi ng
to the arns and shoyl der. short dosi 20 holiday of 1-3 eks foll owed
by dosage redd& ﬁt?r#bag]r'm tWatcr?é'h'thngo MG TRk lﬁ%sﬂﬁggéﬁle@% al .,

Phar macol . Thehmor?6edis 69-75 (1997). It is thought that the |ack of
specificity of inhibitory effect anong the MMWs nmay be the cause of that
effect. 2551 nternati onal TRyl i caiveort M2 98¢ 3B 168, a pubprshedsen Sept enber 3)
1998 di sclose a | arge group of hydroxamate inhibitors of MWs and TACE. The
conmpounds of \AWOWIE 38163 dde diarmmician efhwselwziet TRt -adj acent to the

hydroxamate 3Q functionality and a substi tueng tha& cap.be an 301U
2003 WO 00/ 4627 3P 8o foFVHT © SOyt Fe STHFD yFHEFB&ﬁSadj acent to

bl Tshed on SERAIRStdd Siger Al ShBRG ONACoRERLREE" ERRERRERIES L
7-menmber ed hetRqeWphps a{éﬁ%%}} agetTib®- & NsrBygE PX R havieuRelonal ity and

can contain an aromatic sulfo group adj acent to the heterocyclic ring.
More recehfl y,diNo1098ad 300 WIRM| Irstedhani @02l 0Pulayicad®9on Neachd&®

hydr oxamat e ¢ ds_ sai 0 ve activity_ in_jphibiting MVP _.and TNF.
Those i nhi bi tﬁ%{ﬁef%xwléqf/i@%@ %%%% n%ljé/%él@?ﬁg abPﬁWpé’é‘ngfr bon at om
chain linked tghat sihhOsaiMMPgraigh d¥echdyllagynanee eabrbmielysild nked to a

carbon that can be 15 substituted and that carbon is |linked to_a nethyl ene.
The met hyl ene 3% |99@H RIS H RAVS RREN t FBAPWEsEBoRBBIPES &1 TSdGAF] hat s

further substidutmge Fé@&ﬂigcélﬁsyi.e Rh8Qrbagks, digelesyr q1an4ho possible
specificity of activity anong the substrate enzynes. 20 Another recent

di scl osur&>i s MaReeldn W 90¥ 20687t upablVehe8S8n56F JUAREA)1999 Thera
di scl oses two carhbon, hé{.drﬁeoé‘c?%xe.& {'é@tﬂb?gmﬁgsﬁ%ﬁgﬂgg'o‘}%t.gr PR Jhose
a I onde

nitrogen atomis in a ring istyprecally Irectly to another one
or two ring grilb 2embimOul hdedi réeraedeacyvel TRFOLhoidBaski s
publication suggests that sone of its conpounds are |

inhibiting agents.

MMPs are involved in other biochemical
20 processes in mammals as well. Included is the
control of ovulation, post-partum uterine involution,
possibly implantation, cleavage of APP (B-Amyloid

Precursor Protein) to the amyloid plaque and
inactivation of aj-protease inhibitor (o3-PI).

25 Inhibition of these metalloproteases permits the
control of fertility and the treatment or prevention
of Alzheimers Disease. In addition, increasing and

maintaining the levels of an endogenous or

administered serine protease inhibitor drug or
30 biochemical such as aj;-PI supporfs the treatment and

prevention of diseases such as emphysema, pulmonary



selective inhibitors, but provides scant data for only seven corrpgémdm
Al t hough many of the known MWP inhibitors 30 such as bati mastat, i smgk
and the hydroxamates of WO 98/ 37877 and WD 98/ 38163 exhi bit a broad
spectrum of activity agai nst MWs, those conpounds 30J UL 2003 W

00/ 46221 /03061 -9 are not particularly selective gdrdbRidao
inhibitopgggﬁéﬁgpty. This | ack of selectivity may be the cause of fﬂe

nuscul oskel etal pain and stiffness obseryed with their use. In addition, it
can be 5 therapeutically advantageous to"utilize a nmedicanent that is
selective in its activity as conpared to a generally active material so
that treatnent can be nore closely tailored to gggfgathological condi tion

presented by tAeSRBSESHaiRthLamTRECHY S} BEARES: A SEEEESWO Td&SM%es a

process for trea&hngsalegétofamh Bavbpgaa eeRdihonnasseEiatiegh W th
pat hol ogi cal matrix netall oprotease activity that utilizes a conpound that

sel ectively inhibits onelphibbtéoi\Ve§, seheteedx MMPist icag kdso dstivity

agai nst at 15 éeast g&P—l. Sggnarg ok t he Inv%nti%n TQeogresent i nvention
is directed to“8°tFa8tent Brocess that“cdnpri $&8 “I&M niCst &YW TTa 20
contenpl at ed sghBasrt OnhYHE X8H1 6famkdaBthak kophal/easa nhiiikiilr dM an
effective anount to a host mammal having a condition associated with

pat hol ogi cal nBPELPEBREEEASsBTECERFTPYESACE 0APRFTRANES 6l éd\f e, inter alia,

exhi bits excel Lnhi:bist t Vi . Of e .Qr r.e . mtrix
netalIoproteas%ggk&é§n§n§$n§gggéﬁg% gébk%bgztg%ds%ﬁ5¥§} Wwhi | e exhi biting
substantial |y ieksbinkhbhi bfostabmeégstineof geVBtinalBe Asuwhstyntdml |y | ess” it

is neant that a nt enpl at ed_conpound exhi bits an .| C50 value 30 ratio
agai nst one orcﬁggﬁgsggﬁﬁPiélon ;1§°agec8 ar&d & W%i?lmﬁﬁfvalue

agai nst MYR 1, i @pBrtah€d8nzyReOodUenzORd sVWPLAHE24% Repdd3R/1330b 1 -10
MWP-2:1C5p MW-1, that is |ess than_about 1:10, preferably |ess than about
.» 100, and nos¥hBreferpBred wisht gedlapsnase LJ000MEBr he B AHUYS o

i nhibition ass Ut kbt erei.nafte I Nt I ont enpl at es
particul ar con%%ﬁndg F%agogeﬁgg??&gl&O%EE§§P?¥%hé!g%??&%ﬁvéo MWP-2 to a
great er extent stipemibPtherapsungkl paefaleonp@sittedamytdonttaisni ng such a MVP

i nhi bitor as acti i ngredi ent _.and a process f.or .usi.ng.the sane. A
Cont ol it od BREERRE BEEseias, Al geree HEEB it bor & e SO (P3¢ he
adamal ysi ng anchyt9fl agez veRsadexaedpl iofi e flanidie it ADAM Isadhe

invention further contenplates internediates in the preparation of a
cont enpl at ed sBRF&ABLEYhFauEREmPY MMPd 13predfadathd B hrstless $¥FR prepari ng

15 a sul famat 0,8y di 9%t AC I BReTH R es, may be best treated by
administration of drugs one of whose modes of action
is inhibition of MMP-13. See, for example, Mitchell

20 et al., J. Clin. Invest., 97:761-768 (1996) and
Reboul et al., J. Clin. Invest., 97:2011-2019 (1996).
Inhibitors of metalloproteases are known.

Examples include natural biochemicals such as tissue

inhibitors of metalloproteinases (TIMPs), ag-

25 macroglobulin and their analogs or derivatives.
These endogenous inhibitors are high molecular weight
protein molecules that form inactive complexes with
metalloproteases. A number of smaller peptide-like
compounds that inhibit metalloproteases have been

30 described. Merxrcaptoamide peptidyl derivatives have
shown ACE inhibition in vitro and in vivo.

Angiotensin converting enzyme (ACE) aids in the



Briefly, one enbodi nent of the present invention is directed to a treatnent
process that conprises admnistering a contenplated sul famato hydr9gapi qpp3 .
acid netal | oprotease inhibitor that 20 selectively inhibits matrix

net al | oprot ease and adamal ysin activity as above in an effective anount to
a host nmayERL4eaYI Ng a condition associated with pathol ogi getnusoon3oe
netalloprotease activity. The adm ni stered enzyme inhibitor sulfanmato
hydroxam ¢ 25 acid (hydroxamate) correspgnds in structure to forrmula I)

bel ow, or a pharnaceutically acceptable salt thereof: O O .O HON S~-N~-Rsa
~R3b 30 U~ a L Z003 WO 00146221 -11 wherein PCTIUSUQ 03061 Rl and R2 are

preferably taken é ether with the ca[bo to whi ¢ch they are bonded forma 5
cycl oal kyl or FP@ %k%?%r% §nﬁlﬁE?€F68y o §r &S 39&9: =35 whi ch i s

optionally Suhéﬁbé@éﬁgeanoﬂﬁ%mETQ Qﬁdtghﬁ@bgﬁl%ﬁp%ﬁlE@ﬁ@i%nz?heRl and R2
are independently selected fromthe group consisting of: hydrido, 10 . an

al kyl group, optadmatoéytkebsoweutisd aft hlord, Hﬂﬁﬁ&yﬁethree groups

i ndependently selected from substituents, an _alk l. Qroup,
optional |y substituted mﬁﬁhOﬁ%F°PRo98P%FﬁPéé‘ R %ﬁé%ﬁg&g&ﬁ y sel ected
15 from RxssubghidéeePasedane8hikYbbbbeakkyl (sMEPp,imptbiaratd wrgubsti t ut ed

with one, two or three groups independently sel ected Dron1Rx substituents,
an al kenyl groﬁ%owﬁpﬁﬁohﬁlFgogﬂbéﬂvtéPéde%PﬁﬁlfO N5t & three groups

i ndependent |y ﬁﬁé@?if90§r8HHR% gubgt sbdentps). amy gﬁ%entlytgilectggptlonalIy

substituted with ohe, two or three groups indepéen from Rx
substituents) @énaainiyg YMBupnhdpticomsl kyesuhistdtagest In teh romdnerd two or

t hree groups independently selected from Rx substituent kyl
group, opti onaﬁ”%j B‘éﬁg f"?ét Bﬁt\ﬁﬁhaﬁ’ﬁélcﬁﬁ& B e mﬁ)?ﬁ&o&/@ﬁ%dent ly
sel ected hipom @@ &4/5ub3Yi t WM,/ 496390 adldl EROW3 MO %646@%]!: 12 an

aryl al kyl oxyal kyl group, gtlonally substituted with one, two or three
gr oups disclose carbon back-boned compounds, and WO

90/05719, WO 93/20047, WO 95/09841 and WO 96/06074
that disclose hydroxamates that have a peptidyl back-
bones or peptidomimetic back-bones, as does the

15 article by Schwartz et al., Progr. Med. Chem.,
29:271-334(1992) and those of Rasmussen et al.,
Pharmacol. Ther., 75(1): 69-75 (1997) and Denis et
al., Invest. New Drugs, 15(3): 175-185 (1997). 1In
addition, application EP 0757 984 Al discloses

20 aromatic sulfonamide hydroxamates in which the
sulfonamido sulfonyl'group is bonded on one side to a
phenyl ring and the sulfonamido nitrogen is bonded to
the hydroxamate group via a chain of one to four
carbon atoms.

25 One possible problem associated with known
MMP inhibitors is that such compounds often exhibit
the same or similar inhibitory effects against each
of the MMP enzymes. For example, the peptidomimetic
hydroxamate known as batimastat is reported to

30 exhibit ICgg values of about 1 to about 20 nanomolar

(nM) against each of MMP-1, MMP-2, MMP-3, MMP-7, and

MMP-9. Marimastat, another peptidomimetic



i ndependently sel ected from Rx substituents, PCT/US00/ 03061 an aryl oxyal kyl
group, optionally substituted 5 with one, two or three groups in eapmndzﬂmtly
sel ected from Rx substituents, an arylthioal kyl group, optionall
substituted with one, two or three groups independently selected from Rx
substi t ugiy sosct?y @n aryl al kyl thioal kyl group, optionally sifgidebgigy W th
one, two or three groups independently selected from Rx substituents, a
cycl oal kyl or bicycl oal kyl group, opti on_a.;_l y substituted with one, two or
three groups 15 i ndependently selected from Rx substituents, a cycl oal kenyl
group, optionally substituted with one, two or three groups independently
sel ected from Rx substituents, a cycl oal kyl al kyl or bicycl oal kyl al kyl
group) 20 optikydrPyamabst Wegt s¢pPmintiedone®, hananet ey dxogdospsctrum

i ndependent | d. f bst | . a.cyel oal kyl | kyl
b1 Cy o1 0l kyl oXIF KSTTOPORET. BHEFoRa 197 S Ti5e i REAG At RESRE: TS SaY t hr ee

groups i ndepery%igggh_g Sebephedmbs@@eRX exdasit! ¥R Sardadtat
cycl oal kyl al ky oxyalﬁyl or bicycl oal kyl oxyal kyl group, optionally

substituted wé¢hhbdheretiwvanol Cilar e lgreo s iirrsde ppirdentdly 28@l edt.ed from Rx
substituents, a cycloal kylthi oal kyl or bicycl oal kylt hi oal kyl 30 group,

opt i onal | ySsubRastusednwethadne, Rhaxnwmcalnhr ehagr.oupss (Indepéndént |y sel ect ed
from Rx; 3 0,JUL_2003 WO 00/ 46221 PCT/ US00/ 03061 -13

cycl oal kyl al kyftRP3alrkyl or bicycl oal kyl al kyl t hi oal kyl, optional |y

substituted with one) t\/\ﬂegfglogplraq GroWss 4 pferrbq,grﬁﬂayéesql/qcl_t ed from Rx

substituents) 5 a heterocyc group, optionally substituted wth one, two
or three groupstuddependenyl yasahecited firompads exitssiwittheridranted,

het er ocycl oal kyl group, optionally substituted with one, twy or three
groups i ndepenfRPLAYYsProgregdsiys r sheRk iistaii@fttery waldco&morgr oup,

[ |1 bst j d w : . . nd I I d
rom R stBat i ThRREES (5n0r SRTad " blerle s DR A EREIRRR Y T T

one, two or thigeigeeepsa deererdanided sRlRcdehi rigmdRe stikst idfuents, an
aryl al kenyl group) optionally substituted with one, two or three groups

i ndependent | y eenRgeredPrcdmiRX aniigtensuaifes] ) SUTrZASAtE ATKES oup,
optionally substityt wi.t h.one, .t or three gr.oups .ind ndently sel ected
from RX substi f%lén %ggggﬁé:f%r ggfcllv\(l)%yk'yl tp‘mtg"od’g%}hp,a%lp |Sor?§-1 |y substituted
with one) two @kxhibheeddkomes meelRtte bR2% i Mienendeiy |thddedmadPkers,
substituents, a heterocycl oal kyl oxyal kyl group) optionally substituted with

one, two &F thvrexigrsige sdifested were noted. The most common drug-

related toxicity of marimastat in those clinical
trials was musculoskeletal pain and stiffness, often
commencing in the small joints in the hands,
spreading to the arms and shoulder. A short dosing

20 holiday of 1-3 weeks followed by dosage reduction
permits treatment to continue. Rasmussen et al.,
Pharmacol. Ther., 75(1): 69-75 {(1997). It is thought
that the lack of specificity of inhibitory effect
among the MMPs may be the cause of that effect.

25 International application WO 98/38163,
published on September 3, 1998 disclose a large group
of hydroxamate inhibitors of MMPs and TACE. The
compounds of WO 98/38163 contain one or two
substituents adjacent to the hydroxamate

30 functionality and a substituent that can be an



i ndependently from RX substituents, a heteroaryl al kenyl group, optionally

30 substituted with one, two or three groups independently selectedjﬁqggwﬁn-

substituents, and 3 0 JUL 2003 WO 00/ 46221 PC T/ US00/ 03061 -14 a

het er oaryl al kyl oxyal kyl group, optionally substituted with one, two or

three grouyrsod/sgependently selected from Rx substituents; weahsobosugr RX

substituent is selected fromthe 5 group consisting of a hydrido, aryl,

heteroaryl, heterocyclo, aroyl, al kanoylg. heteroaroyi, halogen (F, Cl, Br,

), cyano, aldehydo (CHO fornyl), hydroxy, RcRd-am no , (-NRcRd),

RCRd- am noal kyl) nitro, nitroso, alkyl, alkenyl, alkynyl, cycloal kyl, 10

cycl oal kenyl , al koxy, aryl oxy,. het eroaryl ox al kenyl oxy, al kynyl oxy,

al koxyaryl , mqaﬁ&ﬁﬁé?nﬁﬁ;§§%§¥ﬂ$§&ﬁﬁl 1ac Qd%?dﬂ%ﬁ? WK a?ﬁ?l

al kyl enedi oxy,q. a5 o yalky! . perfluoroal kyl, trifluoroalkyl, alkylthio

aryl thi o, al kyloxycarbonyl, 15 al kyl oxycarbonyl oxy, aryl oxycarbonyl,

aryl al kyl oxycar bonyl , alnextycairdraiy lagrd-iarda uioon WO 98/37877,

aryl al kyl oxycar bonyl - Rc-am no, aryl oxycar bonyl oxy, carboxy)

RcRd- am nocar BR#RA 3829 RIRE SR HTReH t%nﬂ%%cfhds(éiﬁmlq@‘ﬂla?ﬁlds

hydr oxy- Rcz am r ., RcRd2 ] | I onyl{Rc) am no, RcRd
5 Mo Ll 3 RER ?‘ﬁi;ﬂawéf{%’ foeé‘éé(J?Q{lhi o J:\{nﬁ

am noal koxy, am nocar bonyl uoro yT sur forAyl (Rc) am no,

het er oar yl sul faiddden atd Nthe Aty | furadyi sS4 T Dy 4/78) aghno)

aryl sul fonyl (Rc) am nocar bonyl , al kyl sul fonyl 25 (Rc)am no,

aryl car bonyl ( ROntadmozu| Fxemat iarebklder kydsomp oagd FRenant aochebonyl

substi tuent; erein Rc. and Rd are independently selected fromthe group
consi sting of MEHRARTHOLIGIRRDYI, arylal kyl, aroyl, bisal koxyal kyl, alkyl,

hal oal kyl', 30 perfluoroghdyd . rddddd Mpr aftetdy ) 24 kyb, ?uﬁlﬂsﬂé’é 4803 oWO
00/ 46221 -15 PC T/ US00/ 03061 perf | uoroal koxyal Kyl , al koxyal kyl, cycl oal kyl

het er ocycl®al Kiay . He? 29 ocyeaohke K \yixdrdmiate .egnponederoaydl op haver oaryl ,
cycl oal kyl al k yl . oxyal t I |, e -yl.al koxyal kyl ,
et er oar ol £ hi SaTT 2SR SRR A Y R DueBL ST BRL KRR
car boxyal kyl ) aate osoyerap bbfiedl by | compounad=arionyhg al kytreal cacbohonyl ,

aryl i m nocarbonyl, heterogcycl oi m nocarhonyl, arylthioal kyl, 10

al iy| t hi oal kyla,é/%{F ﬁ%?ﬂ%ﬁ%‘ﬂ?ﬁlﬁ ,%ﬁﬁ‘ﬁ%‘ﬁ%ﬂé IT AP ergyf‘?l al kyl ,

hal oal kanoy! , Hyydherams kaneytdok M o Bieewyto al kep¥bn ehk¥N¥bn be

alkoxyalkil, al koxycar bonyl, aryl oxycarbonyl, am noal kyl car bonyl ,
hydr oxyal k§1 , sibstobinyed amd nohak\FaxPonnis  1iskedi besal mehhy1eRerei n t he

am no nitrogenrie dddnpPehbsist thadeered 1d)shdepgndenlty s substida ed with
one or two RY radicals, or the substituents on t am no group taken
toget her w th tdea amitoogenr oigan isrfmetlsat usabstdiontedrt i Thliy unsat ur at ed

het er ocycl o 20,01 optionally substituted with one, two. t hree groups
ndependent | y SEretPadfe, Sh8n T adker Tt oR st donEPepadriPls: oup
optional |y subspedif pdivytof oaetivioy oambdhiy eehgr eupstiradependsmidsy. sel ect ed

fromRv subpstituents; 25 wherein IS selected fromthe graoup _consisting
of an ary?glkyl, aryl, h%F%FBSFnggﬁ%Te$b%9i?8?rglR?IFHQFkﬁﬁy%P al kenyl ,

al koxyal kyl, ad&pxy@b#y! pusubshesubgd1 9r JURe b bighbut elagmManetlodds
al kyl oxycar bonyl , aryIaIE | oxycar bonyl, carboxyal kyl,
two carbon hydroxamate containing a sulfonamido group
1 whose nitrogen atom is in a ring that is typically
i bonded directly to another one or two ring group
\ 25 without the intermediacy of another atom. This
| publication suggests that some of its compounds are
: selective inhibitors, but provides scant data for
only seven compounds.

Although many of the known MMP inhibitors

30 such as batimastat, marimastat and the hydroxamates

of WO 98/37877 and WO 98/38163 exhibit a broad

spectrum of activity against MMPs, those compounds




30 hal oal kyl, al kanoyl, aroyl, substituted or unsubstituted am noal kanoyl,
hal o alkanoyl and a hydroxyalkyl group, each of which groups is 3 0 JUL
2003 WD 00/ 4622| -16 PCTI US00/ 03061 optionally substituted by one otl {iko200)
groups independently selected fromRu substituents as are the substituents
of the subabbéueed am noal kyl and substituted am noal kanoylpcgrnmomsiosb
wherein Rv is selected fromthe group consisting of a hydrido, aryl,
heteroaryl, heterocyclo, aroyl, alkanoyl,gheteroaroyl, halogen (F, Cl, Hr
), cyano, aldehydo (CHO fornyl), hydroxy, am no, alkyl, alkenyl,

al , kynyl , cycIoaIkyI cycloalkenyl al koxy, 10 aryloxy, heteroaryloxy,

al kenyl oxy

, alk al kox alkox het ero YRZ; anm no
al koxyal kyl , i EHEdP8%§1C§¥?F§%y§F&§F VErﬂPu%%ééFkg gZP PFybroalkyl
al kyl thio, ar yh&hhoatﬁrl Ky rex¥carkanyf, sallkytaxyesr bapybexyhelzause
aryl oxycar bonyl, aryl al kyl oxycar bonyl, aryl al kyl oxycar bonyl am no,
aryloxycarbonybﬁxyhecmnbcnﬁosRERetaﬁl@@a@rb@dyb@xﬁﬁnR¥R20@ﬁemn@mibonyl

RYRZ- am noal kang ydr oxyam nqocar bonyl., RYRZam nosul f onyl
RYRZ- aninocarbUﬁgk(ﬁB?éﬁlHﬁe ZOQHwﬂqd&GFSFetH§I§€Pf§ﬁyl(RY)anlno

het eroary! Sul  pRKLLRY), 300, Y-Sl (RNL:aTing) ahuasulbond (RY

am nocar bonyl onyl am no, arylcarbonyl nlnosal onyl, and
an al kyl sul f onyh&RY)aneeeatiary lirs st isdtantity?2 a swoempatrelwtics esel ect ed
fromthe group consisting of a hydrido, aryl, heteroaryl, heterocyclo,
aroyl, al kanoyEenﬁ(‘E?éﬂb’ala@)Fllv%ﬂadﬁéﬁ-a(lF sccthagy tIl%at“@Fén&analh&Ehydo ( CHO,

formyi). bydr oy, camipgeaq) o Ao vl Ibren nelaaaldiylas sy oal keny!

al koxy, 30 ary oxy, ryloxy, oxy, oxyaryl

al koxyhet er oar FEesBﬁB@da'Eyanhe bt Hdmrd03 WRDQi46ABEURET/(¥SA0/ 03061 - 17
al koxyal kyl , kyl enedi oxy, aryl oxyal kyl, perfluoroal kyl, .trifluoroal kyl,

al kyl t hi o,lOaryIEbBuﬂowsakile)slmm tmrmiqceedd(yﬂmmammg @xy;ost
aryloxycarbonyl ar yl onycarbo 5 aryl al kyl bonyl am no,
aryl oxycar bony "% =L gﬁﬂy 4%ﬁ eﬁﬁﬁ%ﬁﬁqgéfp“é$%2 anmi nocar bonyl ,
RYRZEﬂnnoaIkanghol E%ﬁYW@€¥E@1RﬂQMLoﬂ?@%@ggé‘ A that

RYRZ- am nocar bonyl (RYyam no, trifl uoronethyl sul fonyl (RY)am no,
het er oar yl sul fonyuizes( RY)ccamamd arhdts iddlomtdiveRY) ianhiidd, t sarores i onyl

(RY) anlnocarbon | kyl sul fonyl (RY)am nq, aryl carbanyl .
( RY) ani nosul f offy QR@ “&1 %f}f’o‘?gﬂ Ol ‘Hoﬁ'}yylagﬂj‘ﬁﬁri tfent; Rz

is selectqd frgghg@e ;=olt[¢] conS|st|ng of an 15 aryl al kyl, aryl, heteroaryl,
het erocycl o, al kyl, al kynyl, al kenyl) al koxyal kyl, alkoxyalkylalkyl,
substituted or unsubstituted am noal kyl) alkyloxycarbonyl,

aryl al kyl oxycagbonyl X kyl . hal oal kyl, al kanoyl, aroyl, substituted
or 20 unsubstl%U&%%Iyﬁﬁﬁggﬁﬁﬁﬁgyﬁﬂnﬁﬁpﬁ alkanoyl and a hydroxyalkyl group,
each of which groups are Top igmreddnyr sithednt Libedi $Hyd Dnectosd tyw Ru
substituents; mhereln Ru is selected fromthe %gwyﬁﬁ conS|st|ng of an

x

aryl al kyl, aryFreREENFaMACCIRE Ry FYPBES SARADS af kenyl |

al koxyal kylg aldepe il e Ut £ 4k €8 Wdf@:@&bﬁélééli&d am noal kyl ,
al kyl oxycar bonyl) aryIaIkonxycarbon | )" car boxyal kyl , hal oal kyl, alkanoyl

aroyl, substithe&@ élommm@ebhwmohmwﬂoﬁfee@*@ AMRWHBY| tand a 30
hydr oxyal kyl giaup A B g UPSEbHEDE Sn O bEs EbE N 0 am noalky!

and substituted am noa
pathologlcal metalloprotease activity. A

contemplated molecule, inter alia, exhibits excellent
25 inhibitory activity of one or more matrix
metalloprotease (MMP) enzymes, such as MMP-2 and MMP-
13, while exhibiting substantially less inhibition at
least of MMP-1. By "substantially less" it is meant

that a contemplated compound exhibits an ICgp value

30 ratio against one or both of MMP-2 or MMP-13 as
compared to its ICgp value against MMP-1, e.g., ICgg



3 0 JUL 2003 WO 00/ 46221 -18 PCT/ US00/ 03061 groups are selected fromthe
group consisting of an al kyl, al kenyl, alkenyl, aryl, arylalkyl) )
het eroaryl, heteroaryl al kyl, aryl oxycarbonyl and an aIkonxycarbonx“]gﬂonj

5 R3a and R3b are independently selected fromthe group consisting of a

hydri do, ®dpdus2pl kenyl) al kynyl, aryl, heterocycl o, heter egrysoo/o3ost
cycl oal kyl, and an al koxyal kyl group, each of which groups is optionally
substituted by an -AREY substituent; 10_{g_that AREY substituent, Ais
sel ected fromthe group consisting of (1% -0 (2) -S-; (3) -N(Re)-; 15
(4)-CON(Re) or -N(Re) -CO;(5-CO0 or -OCO;(6)-0COO; (7)-HCCH;
(8)-NHCONH; 2 9) -CG--C . (10),-NH+ 0-.0r -0;CO.NH; (11) -N=N-;
(12) - NH NH-: Wgygf%éw(ﬁé‘%'l'th%N(hE)%}Eé- ngg EPRFE. &2 (15) -0 |

(02) 1l - ObzeCOI0) Lagl o 280,(19)108 Oy HpenCilicir i (17) A

is absent and I rect connect e o0 R3a or r a and 30 R3b

U JUL 20D3 WO 08t462R4n- 4BoRETLUB00603A68hehd nnwiietry Rnhsilksieliest ed from t he
group consisting of al kyl, al koxyal k¥l , arylg%1 heteroar,% ycl oal kyl ,
het er ocycl oal k§FSa¥r HERYE 2eAePBFBAPAFKGF : hdt&r dEYENGAIRY LSO

cycl oal kyl & kyEonE¥ﬁ§Q§'&:E%?‘§§kE¥%‘:yl rhSBEﬁB‘&)ﬁ@ls_O%hq:éEX?é@l@(:lt,iv%rw oxyal kyl ,

het er oaryl oxyal kyl, arylt et eroaryl t hi oal kyl
cycl oal kyl t hi oahkybitanteaaketedoyyolf oMMRY PRt licoal lgyleadgreaupexttegrtei n t he

aryl, heteroar C oal kyl or terocycloal kyl .10 .substituent is (i)
unsubsti t ut ed %Lé(‘i ?C'fqlpégbst F?uf"ggﬁv\ﬁshaoﬁ@m&p opaﬁoggﬁ%lw%cﬁ% from
the group conseshimpgighidibakoasaklkyhvepenbiredrieaitkynd pergdamsal koxy,

perfluoroal kylthio, trifluoronethylalkyl, am_no, alkoxycarbonylal kyl, 15
al koxy, Cl- C2- &PKyMEABSdBRYy Safpdr oRy ERPESAPLANER compound also

hydroxycafﬂgnyggh'ﬁs'i%@ 'if[ﬁﬁi%iirtrien Exd%ﬂéyact&xd;&Q;yy%Mhe %Agﬁﬁ&?@mno, and

a al koxycarbonyl group; e group is selecte romthe group 20
consi sting of E3nil@OocfReNnzymes,- ekBwpl@died ¥ theCehzyme ADAMOI0- ( Re )

NCO ; (3) -CO.; (4 -S%Z-RW or hRV\SOZ-;t 25 - S02- ; "46 .-tN Re) -S02- or
-S02-N(Re) -: ofe(#PVEnEdony fuxthgtq Ry S"P&E??&f di’}i"eéc‘f 13"%% Hhd Yis
absent or is sehecCpeeparamilbhe odr aUR R Stdd nhlHanmdydri do, al kyl
al koxy, hal oal kyl, aryl, aralkyl) cycl oal dyI , heteroargll , hydr oxy, 30
JUL 2003 hydroxamic acid molecule and a process for preparing

15 a sulfamato hydroxamic acid molecule.

Briefly, one embodiment of the present
invention is directed to a treatment process that
comprises administering a contemplated sulfamato
hydroxamic acid metalloprotease inhibitor that

20 selectively inhibits matrix metalloprotease and
adamalysin activity as above in an effective amount
to a host mammal having a condition associated with
pathological metalloprotease activity. The
administered enzyme inhibitor sulfamato hydroxamic

25 acid (hydroxamate) corresponds in structure to
formula I, below, or a pharmaceutically acceptable

salt thereof:

30 R' Rz R®



WO 00/ 46221 PCT/ US00/ 03061 -20 nitrile) nitro, aryloxy, aralkoxy,

het er oaryl oxy, heteroaral kyl, Rcoxyal kyl, perfluoroal koxy,

per fl uoroal kyl thio, trifluoronethylalkyl, alkenyl, heterocycloalkmeJdL2W3
cycloal kyl) trifluoronethyl, 5 alkoxycarbonyl, and a am noal kyl group)
wher ei n e oerigehs, het eroaryl or heterocycl oal kyl group i s RdTyusoossdast i t ut ed
or (ii) substituted with one or two radicals independently selected from
the group consisting of an al kanoyl, hajp, nitro, nitrite, 10 hal oal kyl,

al kyl, aral kyl, aryl, al koxy, and an am no group wherein the am no nitrogen
is (i) unsubstituted or (ii) substituted with one or two groups

i ndependently sel ected from hydrido, alkyl, and an aral kyl group; 15
wherein Re is selected from hydrido, alkyl, alkenyl, al kenyl, aryl,
aryl al kyl , he{gepaiyl , heteroaryl al kyl, aryl oxycarbonyl, al kyl oxycarbonyl)
RcRdam no car bonyl , RcRdanlnosquonyI RcRdanlnoaIkanoyI and
RCRdami noal kysul fonyl , RhdaRd, RZ0akd pndfawabdq askeef itegetiefore; or R3a

and R3b taken together with the nbﬁ B gen atom't MQ%ﬁQ t hey are bonded form
A Oroup - GAREYABReF BEnCrPena tR. HEAEPOEDENo Aot A tuent A s

sel ected fr om-{,R€c8%k EOHP ﬁ%&%‘ terarabi(! k h@teﬂﬁ@ycﬂ%, dord ) -NRe )
(4) CON(SRe) %r - N( R g - % (5) g or - )g @p 30
JUL 2003 VE)OQLHBQZIOfZWh%¢b lHCﬂQHlonégﬂylNHbagﬂQHteq Y—QBe <}wo(10}
-NHCOO or -OCONH;_ 5 (11) - (12) -1NH-NH- PCT/ USCO 03061 (13)
_CS-N(Re)- or OXNERERECRY: SPM)“-lieﬁELtS /( ©5) Rlpand F&Are gl - or - f (CH2)

1. gl O and i dé%@hdeétﬂ?zse%ct%%%m Uhe érjcﬁ)p% Rdris '3%313'?% gpd Ris

directly connecte he nmoiety Ris se romt up consisting
of al kyl, al koxyal ky8¥idoyl, heteroaryl, 15 cycloalkyl, het er ocycl oal kyl ,
aral kyl , eteroaralky

het I | kyil al ky] , .
“cycl oal koxyal kyl , ﬁBtSPBE?e%%gﬁ gxgﬁkﬁépalg g&vg¥ atéauﬁﬁﬁQxﬂﬁﬁbxyalkyl)
| t hi oal kyl t Qi l; 320
aryLE oal kol pupoker eREULT B 8akY nat %‘1?%?‘%? EaRqee A e
cycl oal kyl orstheseitugnteal kyl substituent is (|) unsubstltuted or (1)

substituted wth one 05 t¥0 raq% gls sel ect e fro the % consi sting of
a hal 0) al kyl, perfPuBME%FRSY2ISE L EFPERer SRTRERP oS t hi o,
trifluoronet hylahkghe, aswboorakkeewc grbopy dlnad eraiéfmqw selected

Cl- C2- al kyl ene-di oxy, hydroxycarbonyl al kyl , hydroxycarbonylalkylanino,
nitro, hydr ox$ronyBffospbbkykpealtisanoyl am no, and a al koxycarbonyl 30 group;

DE DSt 1) SRS A LTS A SR R iy b dihe 2907 O
(4)-S02- Rw owitweg?- twb ©%) th%@2d groups independently selected
from R¥X substituents,
an alkenyl group, optionally substituted with

20 one, two or three groups independently selected from

RX substituents,

an alkynyl group, optionally substituted with
one, two or three groups independently selected from
R¥X substituents,

25 an aryl group, optionally substituted with one,
two or three groups independently selected from RX
substituents,

an arylalkyl group, optionally substituted with

one, two or three groups independently selected from

30 RX substituents,



1

(6) -NH S02- or -S02-NH ~ or PCTIUS00103061 (7) E is absent and Y i s bonded
directly to R and The noiety Y is absent or is selected from 10 %@qugwmﬁp
consi sting of a hydrido, alkyl, al koxy, haloal kyl, aryl) aral kyl,
cycl oal kyl, heteroaryl, hydroxy, aryloxy, aral koxy, heteroaryl oxy,

het er oar alwgydoaepar f | uor oal koxy, perfluoroal kylthio, triflueconsotigloal kyl ,

al kenyl , heterocycl oal kyl, 15 cycloal kyl, trifluoronethyl, alkoxycarbonyl,
and a am noal kyl group, wherein the arylidr heteroaryl or heterocycl oal kyl
group is (i) unsubstituted or (ii) substituted with one or two radicals

i ndependently selected fromthe group consisting of an al kanoyl, 20 hal o,

nitro, aralkyl, ar%ﬁ15f4%¥%?k¥fﬁ5§§¥k 'nggggugp@@gﬁgh@ythe am no ni trogen

is (i) unsubstitute edw th one or two groups

i ndependent | y ss¥dsgcitted dd ond tly donelp, teb kgt , thmeéeagranpekyl group. 25 Mre
general ly, a contenplated conpound includes_an inhibitor utilized as

di scussed abovi@idependgnthy selroted ubre®r Rosubsthtaersfpound and al so an

i nt ernedi at e usediékt%gyg%%%gg?§go i%ﬁﬁgygégégggﬁqaoguggg595@ te

pro-drug. Such a nore riesponds 1 n structure to

formula |15 belial one, OcwdloZ0PBr&é GGPOLPEE22hdedenB@efEDyR3aléted ~ N ~ |
| R~ R2 ~R3b PCT/US00103061 wherein Rl, R2, R3a and R3b are as before
descri bed, andronRR¥ isubbajic@@m@s, where R21 is selected fromthe group

consi sting of a hydrido 1-C6-al kyl , _aryl, ar-.Cl-C8-al kyl and a
phar maceutical | y aé?éﬁ?%%f%hf8?$%¥¥ ?5?U§NH98FQEEFE§ eF@%ﬁtgégggg a
sel ectively reamralige prokecbirnghgeouproupk asidepinientatr sbydeepyr anyl ,

benzyl, p-nmethoxybenzyl (MXZ) carbonyl - Cl-C6-al koxy, trisubstituted silyl
group or o-ni thopha?y | sgbstupruespsi de systhesis resin and the |ike, wherein

trisubstituted silyl group i ubstituted wth Cl-CG-al kyl, aryl, or

ar - C1- C6 é al kyl , Ut ?Eyggkﬁwifgﬁﬁ?a&ﬁirgrﬁff'i§’ (ﬂ%%§§y a

phar maceut i caldybAccept 8l fitat bap, oews( VEREmhelgolgss O or S and RI15 is
selected fromthe group consisting of an Cl-C6-al kyl, aryl, Cl-C6-al koxy,

het er oar yl - Cl-itfilepdaydien€ByCBel gk edl KybmCR*Cauddtiltuekt saxyl oxy,

ar - C1- C6- al koxy, ar-Cl-C6-a , heteroaryl .and am no Cl-CG-al kyl group
wherein the am noal%ﬁy‘%‘f’?igéh &3 ilfyﬁlt"rﬁ‘?t}g‘tylc&t &Ry 9B '1)0“5§éé'ti t ut ed
with one or tvsusdibstht @k thneapendast by salacd efd-dumam the group

consi sting of an Cl-C6-al kyl, aryl, 25 ar-Cl-C6-al kyl,
C3- C8- cychbal kindediexiBentkyl sedecCedCExraimk ®Xy cartmtyents,

Cl- Co- al koxycar bony], and G5 G5, a1 kanoy! 14 o8l & Glidds igeein the
with one, two or three groups independently selected
from RX substituents,

a cycloalkylalkyl or bicycloalkylalkyl group,

20 optionally substituted with one, two or three groups
independently selected from RX substituents,

a cycloalkyloxyalkyl or bicycloalkyloxyalkyl
group, optionally substituted with one, two or three
groups independently selected from R¥ substituents,

25 a cycloalkylalkyloxyalkyl or
bicycloalkyloxyalkyl group, optionally substituted
with one, two or three groups independently selected
from RX substituents,

a cycloalkylthioalkyl or bicycloalkylthioalkyl

30 group, optionally substituted with one, two or three

groups independently selected from R*;



3 0 ~UL 2003 WO 001 46221 PCTNS00103061 -24 al kyl nitrogen and two
substituents attached thereto forma 5- to 8-nenbered heterocyclo _or

het eroaryl ring. Anong the several benefits and advantages 5 of tﬂ&Jde&Hnt
invention are the provision of conpounds and conpositions effective as

i nhi bi t or svyepdo/4vairi x netal | oprotei nase activity, the provi BCOwsed/o3seich
conpounds and conpositions that are effective for the inhibition of

nmet al | oprot ei nases inplicated 10 in di saases and di sorders-invol ving
uncontrol | ed breakdown of connective tissue. Mdire particularly, a benefit
of this invention is the provision of a conmpound and conposition effective
for selectively inhijiqtd tsa 4 | opr ot ei nases, such as one or
both of MWP-2 and %ﬁ§§§§¥%¥§§§¥¥ﬁ§§fémt f%é?ﬁological conditions such as,
for exanpl e, Phieymdtosildkydraiinyltilsiocaidtebareptrionallseptharidruted ti s,

corneal , epi der.g&{ or gastric ulceration turmé rretcﬂst Si Sie 20 tl nyasi on or
angi ogenesi s) “g& SRSt AW Ve e SHrFR IR r AR IR et e ST e,
coronary thro@@§ﬂsigﬂghggyy%dgfggse. An advantage of the invention is the
provi si on of conpounds, conpositions and nethods 25 effective for treating
such pat ha ogi cal o ttd sy diyo sta@qgh ) vept dumdol 1y csulndt it ureddal v ot ot ei nase
such as MVWP-2 or MVP-3.3 associated with such éon jtions wt Pininal si de
effects resul Oy fTEMSHHHISS FFIHPDL HRIERRRAF P oL ot "ﬁ%&eég ¥eh as
MWP- 1, whose activity is necessary or desirable for normal body

functi on. ~§‘8‘ ﬁHtE’sfdo%l%so'O/ 46221 - 25 PCTI US00/ 03061 A still further
benefit of the inv%tﬂéﬁbﬂ&}ié@éaﬁqﬁpf‘ﬁl}?@@ﬂ:ﬂt@ﬁtﬁﬁﬁ@m%ﬁé&ﬂﬁﬁecﬂreater
inhibition of MMP-2 than MW-13. A still further advantage of the_invention
5is that a cYEhRANR ed1 R0 IR e FHPERS | FRESPERISI LY R84S tRMAI nst t he
adamal ysin, far | ,cen§§i S. Yet anot her advantage of the invention is the
provi si on of rﬁ%b £Y %ﬁ%ﬁﬁﬁfng such conpounds. 10 Anot her benefit is
the provision of aaeidwskdorylrepbupg eppabhal byi sabsednekdd o @ssoci at ed
wi th abnormal matrix metall oproteinase activitg. A further advantage of the
i nvention is ORE/1FYR RF tRFERf IEOWPHcEBICPBRABRELAr FRYESERS E6PMosi ti ons.
Still further gfnefits,and advant ages of the invention wll be apparent to
the skilled wo ket HFOHTY$R R scl osure that fol | ows. 20 Detail ed
Description of ~. he IbWeRFiOkyD e6QbJaBpeivhtblyheubsesented weehi on, it
has been di scovered that certalin sul famato hydroxam c aci ds éh¥droxanates)
are ef fect? ve G- i HHP bP¥ | BRATER ILOHREr ARAFPERPEHHL Yt EPABSESS (IRRPS")

believed to b%xisubstituents,
an arylalkenyl group, optionally substituted
with one, two or three groups independently selected
from RX substituents,

20 an arylalkynyl group, optionally substituted
with one, two or three groups independently selected
from RX substituents,

a heterocycloalkylthio group, optionally

substituted with one, two or three groups selected
25 independently from RX substituents,

a heterocycloalkyloxyalkyl group, optionally
substituted with one, two or three groups selected
independently from RX substituents,

a heteroarylalkenyl group, optionally

30 substituted with one, two or three groups

independently selected from R*X substituents, and



associated with uncontrolled or otherw se pathol ogi cal breakdown of
connective tissue. In particular, it has been found that these certain

sul famat o hydroxamates are effective for inhibition 30 of one or bt Hloi003
MWP-2 and MWP-13, which can be particularly destructive to tissue if

present ofPRNgI[t ed in abnornmal quantities or concentrati pagmsasiesolNUs
exhi bit a pathological activity. |ncluded ~ ~ ~~~ 2003 WO 001 46221

PCTI US00103061 -26 in that pathol ogical _gg'gi vity is the assistance of
tumors and tunor cells in the process of penetrating basenment nenbrane, and
devel oping a new or inproved blood supply; i.e., angiogenesis. 5 Mreover,
it has been discovered that these sulfamato_hydroxamates are selective in

the inhibition of ofelGteporRYSRIKNPOEYahEYIMVEXPYPW PREGOCTRCS s ve
i nhi bition of thgq:i%%lt:egg%qgﬁegn@sgagi gl e RQr g?buB%_di l'y function such
. rep r

as tissue turnover an repalr. More particularly, it has been found

that a cont enph aiegetiden2Bt achydieraiebs X hdstiveehtey, or a
pharmaceutically acceptable salt thereof, is particularly active in

i nhibiting of one orwHeateh rofanVM®- 2ulnst iWM@nk3 iisn seleicred tfxorasslay that is

15 predictive of in vivo activi t%. al ga{gddi tion, ile bein el ective for
a“c

one or bot P of SFOBP2 CHRF LIP30 EApPat &FYdul PEREES oxanmate, or

its salt, has gekieidcs19y, @&ekl_ml alRa¥bii0 iH¥tULY 161 fritlogd MVP- 1.
This point is illustrated in the 20 Inhibition Table hereinafter. Put
differently, a(€ont@nplEat,ed)conyannd eddehyldichi (CHOhe faomivdilty of MWP-2 or

MWP- 13 conpared to MWP-1. R‘é’lhe advant glggsdof th?&ﬂsel ectivity of a
cont enpl at ed cHBYEFERY c &TRSe amppeedi-FRER Ini RIRHR- 205 nFaddinly @i BE bound by

t heory, by conﬁk/g_gfia%g tarl?ca}lhe%gﬁi%'ﬂylc u§ g rgb%@éﬁ j For exanpl e,

i nhi bition of i's suggested to-bé un ue toits role as a

housekeepilly eryyiwalienyilng all&oxyi, Nyl ooxgr,mile teom@egtliosey t i ssue t ur nover
and 30 repair. l‘Lhibition of . MVP- 1 canI%adtotoxi itiesréor si de fffects
& n On

such as such a8 fGTREBY KRV SIEEXTRRH 0Pt AR t he
ot her hand, S IRAEN gRU t t 0 B8 d A4 11Bfel Yo 11V ¥ES; | 3 il
Ji J~ 2003 \/\D%ﬁf%ﬁ%% -%'P@j%%%}g‘g’&maﬁ Sl TS e YRS T%ﬁt
conponents i n drydasgsldydh zerddtuecaetlfyilt, srifflumrqedtlent, and sel ective
i nhi bition of - c.orrpareg i.th i_nhi ki tion -1 is highly desirable
because a NNPI\T.@% #ﬁ:irﬁiot'o?ré' e Yo ké’tl;%?ﬁaf%éprg‘]%'ect on di sease
progressi Qs i Naa kyald:gtarbdbraddndy, 0arka g abaiylant i -i nfl anmat ory ef f ect
. Inhibition of MW-2 can be desirable for inhibition of tunor grow h,
met ast asi s, i neayilel kil andianbaoamydi o gdigslicxydarbaiyl -Rofasehect i ve
arylalkyloxycarbonyl-R€-amino, aryloxycarbonyloxy,
carboxy, RCRd-aminocarbonyloxy, RCRd-aminocarbonyl,
RCRA-aminoalkanoyl, hydroxy-RS-aminocarbonyl, RCRA-
20 aminosulfonyl, arylsulfonyl (RC)amino, RERA-
. aminoalkoxy, RCRd—aminocarbonyl(RC)amino,
trifluoromethylsulfonyl (R€¢)amino, heterocarylsulfonyl-
(R€) amino, alkylsulfonyl, arylsulfonyl (R€)amino,
arylsulfonyl (R€)aminocarbonyl, alkylsulfonyl-
25 (R€)amino, arylcarbonyl (R€)-aminosulfonyl, and an

alkylsulfonyl (R€) aminocarbonyl substituent;

wherein RC and RQ are independently selected
from the group consisting of a hydrido, alkanoyl,
arylalkyl, aroyl, bisalkoxyalkyl, alkyl, haloalkyl,
30 perfluoroalkyl, trifluoromethylalkyl,



inhibition of MMP-2 relative to MW-1 can provide a therapeutic advantage.
A cont enpl at ed conpound not only is substantially nore active in inhibiting
MWP-2 than MW-1, a contenpl ated conpound al so exhibits 15 greater 0 JUL 700

i nhibition of MMP-2 than MW-13. A further advantage to MW inhibi%ors gQQh
sel ectiveybiiglsplation profiles is their suitability for usedyysmibidgiati on
with other types of nedi canents. For exanple, a patient can be treated 20
wi th an MVP i nhibitor conpound for the jqﬂjbition of angi ogenesis in
conbination with a second) third or f ourt drug of the traditional
anti-tunor type, such as taxol, cis-platinumor doxorubicin. A further
advantage is that the admnistration of a MW 25 inhibitor with a selective
i nhi bition proPerélearcpabireryatiel r cflicex vl ! dosugecdikyhe drugs being

adm nistered t { oAl hiss_ I i ta dvant age

gi ven both theg?%gf%??%%égéﬁ%ﬂdo@?#é?é%?ﬁfé?ﬁ# %%%ﬁ??ﬁg%élgg ??-tunnr
drugs. 30 A contéespbayelo sehecétyerpVP eydil dalloylabkpbdbund useful in a
contenpl at ed process can be adm nistered to by various routes and provide
adequat e t her apEYt PEYBEEGH | REEPEOIF Y E5YAEEYtal |y active inhibitor. A 3

0 UL 2003 310 00k 452231 2B TLLPD) 0506d SoRpoURLoRaRybe adm ni stered, for

exanpl e, by the oral G PO" or 1ntravenou routes. Oral
admi ni strat i onargl adiaonpheoantkyiswhitopnl i ehetexoanplbat §ppylnot

h italized, physical bl d ffici i_bl ke d
a?sfh;argéﬁire§a¥§%%?3g¥§f’T%}§g¥§§?$§%nggl§Q§#¥t%§§p§?§% osgage}ﬁgetr;;?ed

Wi th nore thanadRgl dhigot&rboREl Prafpl emthseaspsnyDy the other hand, |V

drug admnistration is an advantage in a hosgital setting wherein the 10
dose and thus PeEehEPEvaleEpinecarhenelt 2BYitBEPR4XYA  cont enpl at ed

i nhi bi tor n ; at ; L,{I S hoR | Lred. This
route of égﬁin?gﬁfé?ﬁéég%gﬁibegggggﬁé%%%ﬁ€g¥ﬂfhéigg%?%ﬁggﬁg?? %'of pr odr ugs
or regul ar drubetetrpaeyyalbylop paloabkanohht hydrekvhdékapbydical |y weak or
have a poor copplian record require, constant.dru | god | evel s. Thus,
in one enbodingﬁ%?f?ﬁgaﬁ?%gEn?f%ﬁQ%ﬂti%ﬁkygy rrgikgﬁyg&gggfreatnent process
that conpri sesaZkoRgiehfbshPl | Ngril 6kPtaspbayed atlihedakellpaboxy,c acid
nmet al | oprotease inhibitor, or a pharmaceutically acceptabl e salt thereof,
in an effecti vBYGRBEHELKBl a ABIROARNA ﬂﬂ%?ﬁ@léY&SHéﬁppﬁﬁ'associated with

pat hol ogi g&l NBhihXsUBEBhYPPLALEESE BRE! ¥hiNo AifPogent e@pl@yed sul famato
hydr oxamat e i nhi bi tor conpound useful in such a proCess inhibits the

activity of onengpbgbihubedMyp- 2iahdimiPresdentidyeshbsitis ueiss Wittt al |y
| ess inhibitorg activitg again t aL | east -1 in.the in vitrg%gssay not ed
above and 30 dPBEuUSTeHYPnRUeTaftcAtfei Raf LBF. SHPSHALATES MidrStanat e

i nhi bitor conpamiflof §kolpetiRed @Qgé@ﬂélraheéhpt@x@e%%iﬁ-@f ATRYER | N
structure to U JUL 2003 WO 00/ 46221 PCT/ US00/ 03061 -29 formula I, bel ow,
or a phar maceufPER| pySatvEptagl ersaprtipdl¥opnsatyragedohetgrocyqigy N ~ N

2 MR R2 gBbaBouebs Aol 890sB: 81 euBERS LRl wrinkand agethigredi th the

carbon to which t rma cycloal'kyl' or nore preferably a

het erocycl o gr gueugkt h8Bepbn¥Bhellyi 8edBteBalhbmS WISt IS YAt t WO OF
three Rx substituents, or_ Rl and %2 are independently selected fromthe

group consi sti Agh8Ferppaylderows artaPRpllyr sWrstdgtitathMiths @8 t ut ed
with one, two gr thre roups i ndependent| |l ected fro S tituents,
an al kyl oxyal k VogPﬁugP%SﬁtEBHHPFyQQQSQFPFépggxmqéi?ﬁﬁféq{z%mﬁﬁ?hree
groups i ndepengabBktytaehested 20 from Rx substituents, an al kylthioal kyl

group, optionally substituted with one, two or three groups independently
sel ected 25 wherein RY is selected from the group consisting

of an arylalkyl, aryl, heteroaryl, heterocyclo,
alkyl, alkynyl, alkenyl, alkoxyalkyl, alkoxyalkyl,
substituted or unsubstituted aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl,
30 haloalkyl, alkanoyl, aroyl, substituted or
unsubstituted aminoalkanoyl, halo alkanoyl and a

hydroxyalkyl group, each of which groups is



from RX substituents, an al kenyl group, optionally substituted with 25 one,
two or three groups independently selected from RX substituents, an al kynyl
group, optionally substituted with one, two or three groups indepqﬂpﬁmﬁﬂma
sel ected from Rx substituents, 3 0 JUL 2003 WO 00/46221 -30

rcr/usoo/ Q30 aryl group, optionally substituted with t hree
Bt PP

groups in ly selected from Rx substituents) an aryl al group,
optionally substituted with 5 one, two or_ t hree groups independently
selected tram Rx substituents, an aryl al oxyal kyl group, optionally
substituted with one, two or three groups independently selected from Rx
substituents, 10 an aryl oxyal kyl group, optionally substituted with one,
two or three geptiperaddepavhatiisuted dey conerom RHOsgB9EPEuent s, an

aryl t hi oal kyl group, optiqgnally substituted with one, two or three groups
i ndependent |y %@ﬁ@ﬁﬁﬂﬁéﬂ§yﬂwﬁﬁ#&?%ﬁ%s@??ﬂeﬁ?s?uﬁﬁtéFyﬁﬁFEyPFh?B%IkyI

group, optionally Bl t&d ML ,Ti§§t9£ukaaesmghea@§yhngﬁ@endentIy

sel ected from Rx substituents) a cycl oa or bicycl oal kyl " group)
optionally 20 susttiitutted wniinoakkanepl ogrohpee groups i ndependently

sel ected from Rx substitqentgo a cycloalken¥l group, optionally substituted
with one, tho or thMerRicugy’ i helepehaeredyisemethedsrPysm RRISUBSLNBuent s,

25 a cycl oal kyl gl :hg§ifﬁé““4£§ﬂkyk3{§¥%?9§9”pgggggkgpghby EEBgiitUted

with one, two or t groups Thdependently’sél m Rx substituents,

a cycl oal kyl oxydlkatoyadr, Meyetoatsyl pxyal sgbngrBupclopBronadl)l, ycgahstit ut ed
with one, two or. three 30 _groups independently sel ected E%9q1Rx
substituents, 2alsiehvrg : oY 46228y BEFKVS08M08061 215y 1a

cycl oal kyl al kylaaxyalky! DicPiey ¢l ogLiyboxyal Ky cabadRendftl,i @aRbkY,
substituted with one€, two or three groups i ndependently sel ected
10 aryloxy, heteroaryloxy, alkenyloxy, alkynyloxy,

alkoxyaryl, alkoxyheteroaryl, RYRZ-amino,
alkoxyalkyl, alkylenedioxy, aryloxyalkyl,
perfluorocalkyl, trifluorocalkyl, alkylthio, arylthio,
alkyloxycarbonyl, alkyloxycarbonyloxy,

15 aryloxycarbonyl, arylalkyloxycarbonyl,
arylalkyloxycarbonylamino, aryloxycarbonyloxy,
carboxy, RYRZ-aminocarbonyloxy, RYRZ-aminocarbonyl,
RYRZ-aminoalkanoyl, hydroxyaminocarbonyl, RYRZ-
aminosulfonyl, RYRZ2-aminocarbonyl (RY)amino,

20 trifluoromethylsulfonyl (RY)amino, heteroarylsulfonyl-
(RY) amino, arylsulfonyl (RY)amino, arylsulfonyl (RY) -
aminocarbonyl, alkylsulfonyl (RY)amino, arylcarbonyl-
(RY) aminosulfonyl, and an alkylsulfonyl (RY)-
aminocarbonyl substituent;

25 wherein R¥ is selected from the group consisting
of a hydrido, aryl, heteroaryl, heterocyclo, aroyl,
alkanoyl, heteroaroyl, halogen (F, Cl, Br, I), cyano,
aldehydo (CHO, formyl), hydroxy, amino, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy,

30 aryloxy, heteroaryloxy, alkenyloxy, alkynyloxy,
alkoxyaryl, alkoxyheteroaryl, RYRZ-amino,



from RX substituents, 5 a cycl oal kyl thi oal kyl or bicycl oal kyl t hi oal kyl
group, optionally substituted with one, two or three groups indepeg@qw}Q%3
sel ected from Rx; cycl oal kyl al kyl t hi oal kyl or bicycl oal kyl al kyl t hi oal kyl
optionally substituted 10 with one, two or three groups independently

sel ect edwireomsfaX substituents, a heterocyclo group, optioraligosamabsatit uted
with one, two or three groups independently selected from Rx substituents,
15 a heterocycl oal kyl group, optionallylsubstituted with one, two or three
groups independently selected from Rx substituents a heteroaryl group,
optionally substituted with one, two or three groups independently sel ected

from 20 Rx SUQ§kBk9§@k§a,Qagkﬁﬁﬁhébﬁﬁ&ygr%&@dd%%dﬂ%®q||y substituted with

one, two or three groups i ndependently sel ected from Rx substituents, an
aryl al kenyl gpeupluoptiadkyill,y tsulfduicrweddy2s & ltky ldhe)o t worydithtibr,ee gr oups

i ndependently_segl ected from RX substi t uent an aryl al kynyl group)

optionally su%iFYﬁﬁf@&aﬁ#FWY3nefﬂgNéq&VcFﬁiggnéfBﬁ%s i ndependent |y sel ect ed

from R subst hiyeBk§carbonyd ,; WryZeQkyl MO HAG221, PCT/ USO0/ 03061 -32 a

het er ocycl oal kyl t hi o group, optionally substituted with one) two or three
¥

groups selSect @8Y{ A4EYE FERIRATPORYS AIRFE O u FSD L AUBIRAE PPy Loxy

{hr co 0 oupe. SETBEIGA RiBSnARERERy Tram Y < oot g oyl 10 "
het er oaryl al k _ , tional it | on W0 or three
gr oups indepeﬁg%%t %ﬂggleaélc éié’?/?roml‘“&@%ﬁﬁf%ﬂ%@alﬂd d{igD
heteroarylalkxhg&&ghﬁ*b 1QUQFR2Q@Hi dob (e th one, two or

t hree groups 1 ndependently sel ected from Rx substituents; wherein an Rx

substituent i8rseheekeshdtiPNiIFBHAURYOINISS ] et réa il mary! ,
het eroaryl, 15 heterocyclo, aroyl, al kanoyl, heteroaroyl, halogen (F, Ci,

Br) 1), ayano (R¥)detiydq EEHQsuldompl) (RYHedwioxy, doRoswnt ooy ¢RYRGRd) ,
RcRd- am noal kyl, nitro, nitroso, alkyl, alkenyl, alkynyl, cycloal kyl,

cycl oal kenyl , a8l Rereprbanplox g 1Kydmsarldamp oty | aing k ey sgrbaidyny| oxy,
al koxyaryl, alk het eroaryl, .. al koxyal kyl , Rc-oxyal kyl,, al koxyal kyl ,

al kyl enedi oxy,(Rgg\Ply‘ll&ﬂfé‘\%ntylpetaﬂ mgwlssﬂ%px,ﬁﬁ}’ahw , al kyl thi o,
arylthio, alkynoxvearbm, sldedi®uearbonyl oxy, aryloxycarbonyl, 25
aryl al kyl oxycar bonyl, al kyl oxycar bonyl - Rc- am no,

aryl al kyl oxycar bonRz Re a6 et eat Vi xeoay aatib aybux yoowsd dodyg of an
R~Rd-aninocarbonglﬁ§é, RcRd-aninocarbo%y
ey

|, ﬁ&ﬁb-anin al kanoyl ,
hydr oxy- RS anfhé drtyl ,aIF'((,leJ}ﬁtr'?&%clﬁ’f Gy | RETETPSYFFONyA qam no, RcRd 30
anm noal koxy, BQB%?W,H%Q@«I&WH}’J (BRAVUNGy1, alkoxyalkylalkyl,
trifluoronethyl sul fonyl (Rc)am no, heteroaryl sul fon
substituted or unsubstituted aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl,
haloalkyl, alkanoyl, aroyl, substituted or
20 unsubstituted aminoalkanocyl, halo alkanoyl and a

hydroxyalkyl group, each of which groups are
optionally substituted by one or two RY substituents;

wherein RU is selected from the group consisting
of an arylalkyl, aryl, heteroaryl, heterocyclo,

25 alkyl, alkynyl, alkenyl, alkoxyalkyl, alkoxyalkyl,
substituted or unsubstituted aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl,
haloalkyl, alkanoyl, aroyl, substituted or
unsubstituted aminoalkanoyl, halo alkanoyl and a

30 hydroxyalkyl group, wherein the substituents of the

substituted aminoalkyl and substituted aminoalkanoyl



3 0 JUL 2003 WO 00l 46221 PCT/ US00/ 03061 -33 (Rc)am no, alkyl sul fonyl,

aryl sul fonyl (Rc) am no, aryl sul fonyl (Rc)am nocar bonyl, al kyl sul fonyl
(Rc) am no, aryl carbonyl (Rc)-am nosul fonyl, and an 30 JUL 2003
al kyl sul fonyl (Rc) am nocar bonyl substituent; 5 wherein Rc and Rd are

i ndependently sel ected fromthe group consisting of a hydr] I oyl ,
arylalkypyog&ﬁypf bi sal koxyal kyl , al kyl, hal oal kyl perfldgsggf@wé&ﬂ
trifluoronethylal kyl, pezfluoroalkoxyaLﬁq_, al koxyal kyl , cycl oal kyl, 10

het er ocycl oal kyl, heterocycl oal kyl carbonyl, aryl, heterocyclo, heteroaryl)
cycl oal kyl al kyl' ) aryl oxyal kyl , heteroaryl oxyal kyl ) heteroaryl al koxyal kyl ,

het eroaryl t hi oal kyl, aryl sul fonyl,_al kylsul fonyl, heteroarylsulfonyl) 15
carbpxyalkyl,géFké¥?d%F %ﬁ}&A,f¥9Wrﬁﬂ§NQRﬁ§#,c%ﬁi§$?h? otarBBnyl ,

aryl i m nocar banyly; helerasyrl olmamearboryl, iyl abkps! kidy e ablyd i oal kyl
aryl t hi oal kenyl, “al’kylt hi oal kenyl, "heteroaryl alkyl, hal oal kanoyl;

hydr oxyal kanoylet e2ay bd Bt kan oty l catkaeamibonyal kymy| anal koxyal kyl ,

-al kaxycar bonyl_,..aryl oxycar bonyl , am noal kyl carbonyl, hydroxyal kyl )

ani noal kyl , aﬁ%ﬁ%%QGX%éfg?ﬁéRcgEﬁHRKBuIfonyl wherein the amino nitrogen is
(1) unsubstituted 434 i), 3G d I It pted Jd two Ry
radi cal s, Et(’)r the su stiatr%?er}ﬁs %%%t ﬁgtda ezlt)&%glﬁtol p taéé&ng%ao%ﬁﬂ&%th t he
am no ni trogegdaupmcosat st aied dHra gardr &dd y alispl ur alleenpet exocycl o group

optionally substituted with one, two or three grou i ndependent |y sel ected
from Rw substi rﬂ%gtwaﬁﬁﬂfiWﬁ&%ﬁ?ﬁ%®4°gr?ﬁ&?%&@?gial?¥c °® FVﬁuted with

one. 3 0 JUar0Qh O 4Bl HudS0I03064 w§£CBE§;$ﬁthE§e gr oups
i ndependent|y selected from RV substituents; wherein RY is selected from
t he group consipstiianpbly asubstd tikted burgm - ARERrsubgtithwentsocycl o, 5

al kyl, alkynyl) al y| I al kvl,.. al ya) kyl , Ltu oL
unsubstitﬁqed anin§§Fk%??éé*§§¥o§36%ﬁ%§%§£g’g#y%%lﬁ%?%é%%ér%%%?lFhe

car boxyal kyl , drahaaldohgiet keqoyf, aroyl, substituted or unsubstituted

am noal kanoyl , hal o al kanoyl and a 10 hydroxyal kyl group, each of which
groups is optionally sub&%Ytuﬁ%ﬂfby one or two groups independently
selected from Ru substitygnts_gs.are the substituents of the substituted
am noal kyl and substituted am noal kanoyl groups; 15 wherein Rv is selected
fromthe group consistingzpf anglyeyido, aryl, heteroaryl, heterocyclo,
aroyl, al kanoyl, heteroaroyl, halogen (F, Cl, Br, |I), cyano, aldehydo (CHO
fornyl), hydroxy, am no, (@l kytcoat kehyl oratRYRY) -Ccoycl oal kyl , cycl oal kenyl)
al koxy, 20 aryl oxy, heteroaryl oxy, al kenyl oxy, al kynyl oxy, al koxyaryl,

al koxyhet eroaryl , - RYRZ- aff? o,'¢9§?kd%§aT y+¥O~ &l kyl enedi oxy, aryl oxyal kyl ,
perfluoroal kyl, trifluoreaj kylo-@bkylthio, arylthio, alkyloxycarbonyl,

al kyl oxycar bonyl oxy, 25 aryl oxycarbonyl, aryl al kyl oxycar bonyl,

aryl al kyl oxycar bonyl ani né7’ ar yHex§@ar bonyl oxy, car boxy,

RYRZ- am nocar bonyl oxy, RE??'aﬂkﬁ9?§fﬁﬁﬂy|1 RYRZ- am noal kanoyl ,

hydr oxyami nocar bonyl , RYRZam nosul fonyl, RYRZ-amni nocar bonyl (RY) anmi no, 30
trifluorozethyl sul fonyl (RY) am-gac- pet eroaryl sul fonyl (RY) am no,

aryl sul fonyl (RY) am no, aryl sul fonyl (RY) 3 UjUu 2003 WO 00/46221

PCT/ US00103061 - 35 ani noéi%onlﬂ*: QrRyl 98l +8nFPc®¥rdni no, aryl car bonyl

(RY) am nosul fonyl, and aqlgIkyhgngonyl(RY) am nocar bonyl substituent;
wherein Rwis selected fromthe group consisting 5 of a hydrido, aryl,

het eroaryl, heterocyclo, (22by+NH-NH-;

(13) -CS-N(R®)- or -N(R®)-CS-;
25 (14) -CHp-;
(15) -0O-[(CH3)q-g]- or -[(CH3)3-g]10-; and
(16) -S-CHy- or -CHy-S-; or
(17) A is absent and R is directly

connected to R32 or R3DP, or both R32 and

30 R3b;



al kanoyl , heteroaroyl) halogen (F, Cl1, Br, I), cyano, al dehydo (CHGO
fornyl), hydroxy, am no, alkyl, alkenyl, alkynyl, cycloal kyl, cycl oal kenyl)

al koxy, aryloxy, heteroaryl oxy, alkenyloxy, alkynyloxy, 10 al koxyar, j, 0
al koxyhet eroaryl, RYRZ-am no, . al koxyal kyl, al kyl enedi oxy, arylox&yl%ym

perfl uoro i fluoroal kyl, alkylthio, arylthio, alkyl )
alkyloxycikﬁﬁhgf%i aryloxycarbonyl aryIaIkyloxycarbonylqﬁ%@i%RBQ%H
aryIaIkyloxycarbonylanino aryloxycarbon%ony, car boxy,

RYRZ- am nocar bonyl oxy, RYRZ-am nocar bonyl”,” 'RYRZ- am noal kanoyl ,

hydr oxyam nocar bonyl, RYRZam nosul f onyl RYRZ- ani nocar bonyl (RY) ani no,
trlfluoronethylsulfonyl(RY)anlno heteroarylsulfonyl 20 (RY) am no,
aryl sul f onyl (RY) anthr@ m@;’reﬁ}sm flcmﬁekq%t)e%rﬁmetﬂ‘kﬁ)rgﬁtoup

al kyl sul fonyl (R yI( qu d an
al kyl sul fonyl ( qbstl %& al q9é1ec rdﬁ¥%he group
consi sting of aﬂyéibéﬁﬁ@lﬂIﬁéteﬁﬂd#cldumkyxxﬂa&élﬂymenhﬁn@&éhrédk&d

al kynyl , aIkenyI alkoxyalk |, alkoxyalkylalkyl substituted or
unsubst i t ut ed aMFERECRYFLOBIHRA 0 SHAAFIHHN L2 XA al KA LB HEPBERYFY L,

car boxyal ky H@gﬁy R o)V qgggg ted or 30 unsubstituted
an1noa|kano§|lﬁ%fggggﬁanofl Alkya:3%f¥ﬁl.200 VD 00/ 46221
PCT/USOO/03061.héﬁhi@aﬁyﬂ@x&&@kyky(nnylmhuﬁakkyhhlch groups are optionally

substituted by .one or_t tituents rein s sel.ected fromthe
gr oup consisUlﬁfEﬁr?ﬁfgﬁgﬁ%ﬁéiksi%u éh?ﬁﬁ%&ih&ﬁﬁafﬁkiEr%BQC?o 5 al kyl ,
al kynyl, al kenyhgtedkeyysddiiy milmqtlkxdro@%wéﬁémdmé aﬂiybstl tuted

anlnoalkyl al kyl oxycarbonyl,” aryl al kyl oxycarbonyl , carboxyal

hal oal kyl , al ka*Ri@ToaFYYI YRl F dietrrem¥elaationl ani noal kanoyl ,
hal o al k k f th
a o alkan am.noaﬁéﬁl&@r%m) Yndy i n%\!fi%n f 1) suhsLjugpLy of the

substitute and |tute anoyl groups are selected
fromthe group witisi she n@;rafwcarraadsl«;dls aetekberrytted af kemythe agybuparyl al kyl ,

het eroaryl , heteroar IaIkyI oxyc an_15_ al kyl oxycar bonyl
group; R3a and 3%° %%% 1P Rh éi%iikeﬁﬁ? YR ¥Ydup consisting of
a hydrido, alk erﬁixk@ﬁdélk@&*yrp'érfm&oahejrﬂl@wd0 het eroaryl ,

cycl oal kyl, and an alkoxyalky roup) each of_which groups is 20 optlonally
substituted by Bl {lRENOBSERY fk%& ?WFQ%ata%#&ﬁy%%ég?PYﬁéﬁkylA is

sel ected frgm tmﬁ%opcw@s'éw%@% régax%ohyéz%xygmé%agysg%w Re)-; (9)

-CO N(Re) or -N( Re) -HC=C i -
; 30 (8) -NH %Mox&@érb&%&alﬁﬂpamxw & o Orhydr 3 0 JUL Z003
WO 001 46221 -37 (11) - - NH NH-; PCT/USOO/03 (13) CS—N(Re) -

or -N(Re) -CS-; h:(qzs’xyml @%&@)Gybm{nq cHepd 1a g3 LkoyycarpopyiR) 1-8) O ;
and group;
the group E is selected from the group

20 consisting of
(1) -CO(R¥)- or - (R%)CO-;
(2) -CON(R®)- or -(R®)NCO-;
(3) -CO-;
(4) -S05-RY or -R¥S0,-;
25 (5) -S0o5-;
(6) -N(R®)-80,5- or -S05-N(R®)-; or
(7) E is absent and R is bonded directly
to Y; and
Y is absent or is selected from the group

30 consisting of a hydrido, alkyl, alkoxy, haloalkyl,
aryl, aralkyl, cycloalkyl, heteroaryl, hydroxy,



(16) -S-CH2- or -CH2-S-; or (17) Ais absent and Ris directly connected to
R3a or R3b, or both R3a and R3b 10 the npbiety Ris selected fromthe group
consi sting of alkyl, al koxyal kyl, aryl, heteroaryl, cycloal kyl, 30 JUL 2003
het erocycl oal kyl , aral kyl, heteroaral kyl, heterocycl oal kyl,
cycloalkybﬁgémkzncycloalkoxyalkyl) het er ocycl oal koxyal kyl , gEdEoonabety!

het eroaryl 15 oxyal kyl, aryl thioal kyl, heteroarylthioal kyl,

cycl oal kyl t hi oal kyl , and a het erocycl oal kyl t hi oal kyl group wherein the

aryl, heteroaryl, cycloal kyl or heterocycfoal kyl substituent is (i)
unsubstituted or (ii) substituted with one or two radicals selected 20 from
the group consisting of a halo, alkyl, perfluoroal kyl, perfl uoroal koxy,

per f I uor oal kyl FHitd i ke fiferonea il @xKy | arakkasy - ahRERYEAFHINYal kyl

al koxy, C1-C2-al kyl ene-di oxy, derox car bonyl al kyl ,

hydr oxycar bony h@tigneakaldy Ini t(R x¥gbrvky, Pesf hparegykPrYl:, al kanoyl ani no,

and a al koxycar I e group. Eq m up

consi sting of E%%@Q&§¥§%¥k¥%45?§%@%k%gigéréﬁ%gﬁg?%%k%%é)%h%F%&?Re)Ncoﬁ
(3) -CO; 3 el dddeyrfliiim MY V0| dp2Pda 1Bl PCIr USD0H030@L hiyd), - S02- Rw or
-RWs02-; (5) -SQ2-; (6) .- e) -S02- or -S02-N(Re) -; or.(7) .E is absent
and Ris bp%dgé%%q%QE%KPQ§Fiy\?n nd ﬁmF§°3§§¥&t9%Pu?s §%&ﬁ%?éﬁ om t he
group consi sting-af, adB&rd£a,1 abkyhetabkeyyiohakoal kroupariyd ,(iaral kyl,
cycloal kyl, heteroaryl, hydroxy, nitrile, nitro, aryloxy, aralkoxy,

het er oar yl oxy, WEyatertodred kg¥ , (Rebx§ubRy L tupedf washoQneoar, two

perfl uoroal kyl thj o, trif ro kyl , n h r oal kyl ,

cycl oal kyl) tr}4%éiﬁ%%éﬂ4%#%pégé€§éggr 8%§?Fé§n§kgma%%%bgﬁ%§#)group,
wherein the aryondiadteimaret i HEkenoe)cl halkyl ngreawp imstdilel5
unsubstituted or (ii) substituted with one or _two_radicals jndependently
sel ected f#+Bm dHe G confEt i ngratkyh . aPkXhoy PLEREV0, 311G AR 39 | e,

hal oal kyl', al kdpogf abkdte i 2 Yhe %Kﬁéyniﬁ@gg@'ﬁ a NQ )gnQUR NSRRI d he
amno nitrogenas (i) unsu%stltuted 20 or (i) substituted wth one or two
groups i ndependant (34 setwheseitired withi done eirkywo awmdums ar al kyl group;

wherein Re is s h i a , wal |, _ghkgnyl I

aryl al kyl , heté%ggﬁ%sgj%égﬂ%t%g%%gg glk?%% g??%%%éﬁaf@b y1) and2f

al kyl oxycar bonydralRgRdagmreonp car bonyl , RcRdam nosul f onyl , RCRdam noal kanoyl
and RCRdam noal kysul fonyl, and Rc, Rd and Rw are as defined before; or R3a
and R3b takEn toget HreXgin Rfic sisebgeredt bneBohyériArech alfay .are bonded
forma group - ) in 0 WO 4?%%%, CT/ US00/ 03061
-39 Gis a N he%ﬁgrg%é] iésoa%?%% !;L'tﬁgﬁdbéyilytlég%’lﬁx ih%@see ect eic:.i)’ fromthe
group consi sti retodroarylalkyl, aryloxycarbonyl, alkyloxycarbonyl,

RCRYamino carbonyl, RCRdaminosulfonyl,
RCRYaminoalkanoyl and RSRYaminoalkysulfonyl, and RC,
20 R9 and RY are as defined before; or
R32 and R3P taken together with the nitrogen atom
to which they are bonded form a group -GAREY wherein
G is a N-heterocyclo group;
the substituent A is selected from the

25 group consisting of

(1) -0-;
(2) -8-;
(3) -NR®-;

(4) -CO-N(R®) or -N(R®)-CO-;
30 (5) -CO-0- or -0-CO-;
(6) ~-0-CO-0O-;



(1) -C; 5(2) -S-; (3) -NRe (4) -CONRe) or -N(Re) -CO; (5) -COO or
-O0CO; (6) -OCOO; 10 (7)) -HCCH; (8) -NHCONH; (9 -C=C (10
-NHCOO or —-OCONH; (11) -N=N; 15 (12) -NHNH; (13) -CS_N(RG)W@L 003
-N(Re) -CS-; (14) -CH2-; (15 -O C(CH2) 1.g) - or - f (CH2) 1 glo-, &
(16) -S-CH2- or -CH2-S-; or 20 (17) Ais absent and Ris g,i rrg_fsb%( gonnected
to G th&¥WM4eP R is selected fromthe group consisting &F 3061

al koxyal kyl, aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, aral kyl,

het eroaral kyl ) 25 heterocycl oal kyl, cyciédal kyl al kyl, cycl oal koxyal kyl ,

het er ocycl oal koxyal kyl , aryl oxyal kyl, heteroaryl oxyal kyl, arylthioal kyl,

het eroaryl t hi oal kyl, cycl oal kyl t hi oal kyl, and a het erocycl oal kyl t hi oal kyl
group wherein the aryl dr7)het-¢¥@diBH; or cycl oal kyl or 30 heterocycl oal kyl

substituent is (i) unsubstitut ji) substituted with one or two
radi cal s sel ected 30 (SJ%L Zﬁﬁg'(\%j%l'%ﬂl -40 PCT/ U S00/0306 1 fromthe

group consisting of a halg, al .. perfluoroal kyl, perfl uoroal koxy,
perfluoroal kyl thio, trifluoronmethylal kyl, ami no, al koxycarbonyl al kyl,

al koxy, C1-C2-al kyl enedi @@y, -NHHTD@-ardmomd-al&NE- 5

hydr oxycar bonyl al kyl am no,_ nitrao, hydroxy, hydroxyal kyl, al kanoyl am no, and
a alkvxycé?bonyl group ;“#Heiﬁﬁ&ﬂy E is selected fromthe group consisting
of 10 (1) -CO (Rw) - or ¢ {R)NERE-(2) -CONH or -HNCO-; (3) -CO; 14)
-S02-Rw or -Rw_S02-; (58 -S02-; 15 (6) -NH S02- or -S02-NH; or (7) Eis
absent and R is bonded diyectlysirRE) ansk The(w®y ety-Y is absent or is

sel ected fromthe group consisting of a hydrido, alkyl, alkoxy, 20

hal oal kyl, aryl, aral kyl{14yct@&kyl, heteroaryl) hydroxy) aryloxy,

ar al koxy, heteroaryl oxy,,6 heteroafal kyl) perfl uor koxy,

perfluoroal kylthio, tri f {3 orfet &F%Z)klfif;)] hl%nyf?éﬂ%i(ér%l:?/bi da'a’?ckyl :

cycl oal ky. trif |uorone |, _al koxycarbonyl ). and 25 am noal kyl group,
wherein t 0e aryl or het e¢l(t;%)rylgo¢}9%et% ogct'%? o%l ‘ky?flgroup is (i)

unsubstituted or (ii) supsjjtAited WidhOnen@ rtVE sagdigply i ndependently
selected fromthe group consisting of an al kanoyl, halo, nitro, aralkyl,

aryl, al koxy, and an anmgewudgctgdupoviherein the amino nitrogen is (i)

unsubstituted or (ii) sufstitut ith. o u JUL 2003 WO
00l 46221 PCTI US001030G ijﬂ?%l'“f&neg e e%t?%lgée?%%\?gg&srgﬁ?h@%?‘?%o, al kyl ,

and an aral kylcagtsnigring of alkyl, alkoxyalkyl, aryl, heteroaryl,

15 cycloalkyl, heterocycloalkyl, aralkyl, heteroaralkyl,
heterocycloalkyl, cycloalkylalkyl, cycloalkoxyalkyl,
heterocycloalkoxyalkyl, aryloxyalkyl,
heteroaryloxyalkyl, arylthioalkyl,
hetercarylthioalkyl, cycloalkylthiocalkyl, and a

20 heterocycloalkylthiocalkyl group wherein the aryl or
heteroaryl or cycloalkyl or heterocycloalkyl
substituent is (i) unsubstituted or (ii) substituted
with one or two radicals selected from the group
consisting of a halo, alkyl, perfluoroalkyl,

25 perfluoroalkoxy, perfluoroalkylthio,
trifluoromethylalkyl, amino, alkoxycarbonylalkyl,
alkoxy, C;-Co-alkylene-dioxy, hydroxycarbonylalkyl,

hydroxycarbonylalkylamino, nitro, hydroxy,
hydroxyalkyl, alkanoylamino, and a alkoxycarbonyl
30 group;
The moiety E is selected from the group

consisting of



More general ly, a contenplated conpound includes an inhibitor utilized as
di scussed above, as 5 well as a pro-drug formof such a conpound and al so
an internediate used in the synthesis of a hydroxamate or hydroxamat¥® jyL 2003
pro-drug. Such a nore general conpound corresponds in structure to for mul a
1, below, 10 O S N~R3a Tl 2 ~R3b wherein Rl~, R2, R3a andpRﬁf! g@
before dé@Qﬂpﬁgﬁ with the above preferences, and 15 R2~ is E S
where R21 is selected fromthe group conéggtlng of a hydri do, Cl-CB-aIkyI,
aryl) ar-Cl-C6-al kyl group and a pharmacédfically acceptable cation, (b)
-NH- O R22, wherein R22 is a selectively renovabl e protecting group such as
a 220 tetrahydropyranyl, benzyl, p-nethoxybenzyl (MX)
carbonyl - C1- C6- al koxy, tr(iigubsiddwed @id yl(rR@h@ap ;or o-nitrophenyl group,
pepti de systhesis resin and the |like, wherein trisubstituted silyl group is
substituted with Cl- C6- al(@ ~SH- o aHNEP-G5 25 al kyl, or (c) -NH O Rl4,
where R14 is hydrido, a gﬁytlcally acceptabl e cation or C(WR15 where
Wis Oor S and R15 is selecte fr'omthe group consisting of an
Cl- C6- al kyl, aryl, Cl-C6- a_J)kO)Lyg,o -R¥V 0 oJUL r#0GH A0 001 46221 PCT/ USO0/ 03061
-42 heteroaryl - Cl- C6-al kyl, C3- Cg cycl oal kyl - C1- CB al kyl , aryl oxy)
ar - C1- C6- alskoxy, ar-C1- C&{alkydgoéheteroaryl and am no Cl-C6-al kyl group
wherein the am noal kyl nitrogen is (i) unsubstituted or (ii) substituted 5
with one or two substitueld)s i-NeEhdentdt ySel-d3ted drom t he group
consisting of an Cl-C6-alkyl, aryl, ar-Cl-C6-alkyl
C~- C8- cycl oal kyl - C1- CG al ) | Bricrbsentk@ndkat bkﬁwhOnCiﬂd bl b car bonyl ,
and Cz- Céal kanoyl ra qf, _ﬁg (iii) wherein the amno Cl1-C6 10 al kyl
nitrogen and two substl uents attached thereto forma 5- to 8-nenbered
het erocycl o or het eroarylTha mpieithe Wulrstadaennt oNA3ARSdM eared| ooe
referred to as oup. One exenplary R3. group i 5 - N(,CH3) 2, whereas
anot her i ¢% hetggf QF%’UG? ﬁﬁm%ﬁﬁat&ﬁé}ﬁdéﬁ&m %&f]-:%'E'Y Nﬁ&‘? }’S present in
nore pref erredhaaeRQWAAS, asrys, dLussed éwl%me}pwxaé%@r@é%m of nore

o}

preferred conpounds correspond ion structure to fornula |11 rmula I11A

or a 20 . har MY EICPYal |3 Yae@ept abral kaxy . thrfexparydexy ~~ S GAREY ~ O~ S

GAREY RZO ~ fjg ﬂ@ﬁg éﬂ?ﬁﬁ R2) R20
and - GAREY are asle |scusse)?b§%)iffeﬁc\>/\%% e}ﬁ’b(ré? ore- d%SCI‘I b da%'%o
preferences. Yetriddstchrmemnel plief ks raelicgnoh,p lnét exmteopdalleyll conpounds

cor respond  on SLhUGhile 1o LOH Aoddbny 3 ARk, 00840 00149221
aminoalkyl group, wherein the aryl or heterocaryl or
heterocycloalkyl group is (i) unsubstituted or (ii)
substituted with one or two radicals independently
selected from the group consisting of an alkanoyl,

20 halo, nitro, aralkyl, aryl, alkoxy, and an amino
group wherein the amino nitrogen is (i) unsubstituted
or (ii) substituted with one or two groups
independently selected from hydrido, alkyl, and an
aralkyl group.

25 More generally, a contemplated compound
includes an inhibitor utilized as discussed above, as
well as a pro-drug form of such a compound and also
an intermediate used in the synthesis of a
hydroxamate or hydroxamate pro-drug. Such a more

30 general compound corresponds in structure to formula
II, below,



formula | VA or a pharmaceutically acceptable salt thereof: OO ~O~ O O
S=N AREY O ~ S-N~AREY 20 2 | V22 R~ RHONH RIVA R- R~ 5 wherei
substituents Rl) R2, R20 and -AREY are as di scussed before, with tﬁ@JULZMH
bef ore-descri bed preferences. A still nore preferred group of contenpl ated
conpound arre ond lon structure to fornula Vv, 10 formul
pharnaceﬁ?&&yﬁ? acceptabl e salt thereof: O O-~SON~AREY Oﬁgfﬁggﬁ@ﬂ%EY Rz ~
V HO-NH ~ VA O O wherein substituents Bﬁg_and -AREY are as 15 di scussed
before, with the before-described prefeféences. Another nore preferred group
of contenpl ated conpounds correspond ion structure to fornmula VI, fornula
VI A or a pharmaceutically acceptable salt 20 thereof: O O-~SON A O O goN A

2\ 20~2 RRLRI -EY HONR@~OR~ ~ /~ EY VI VIA wherein substituents
R1, R2, R20 and -EY 25 are a dIS Usse sbefore, with the before-described

3 0 JUL 2003 WO 00146221 -44 preferences, and Ais -CH2-,
-OCH2-, -CH2-0O, -S CHz2- 2 S— §)A still nore preferred group of
contenplated conpounds corregbo |onRstructure to fornmula VII, fornula
VII A or a pharmaceutically acceptable salt thereof O O-~SON A I j EY p° VI

OOO~S N~AHONH~J] EYO VIIA
wherein RY, R?, R32 and R3P are as before

described, and

5 rR20 is (a) -O—Rzl, where R2! is selected

from the group consisting of a hydrido, C;-Cg-alkyl,
aryl, ar-C;-Cg-alkyl group and a pharmaceutically
acceptable cation, (b) -NH-0-R2?2, wherein R2?2 is a
selectively removable protecting group such as a 2-

10 tetrahydropyranyl, benzyl, p-methoxybenzyl (MOZ)
carbonyl-Cq-Cg-alkoxy, trisubstituted silyl group or

o-nitrophenyl group, peptide systhesis resin and the
like, wherein trisubstituted silyl group is
substituted with C;-Cg-alkyl, aryl, or ar-C;-Cg-

15 alkyl, or (c) -NH-0-R14, where R4 is hydrido, a
pharmaceutically acceptable cation or C(W)R1® where W

is 0 or S and R15 is selected from the group

consisting of an C;-Cg-alkyl, aryl, Cl—Cs—alkéxy,

heteroaryl-C,-Cg-alkyl, C5-Cg-cycloalkyl-Cq-Cg-alkyl,
20 aryloxy, ar-C;-Cg-alkoxy, ar-C;-Cg-alkyl, heteroaryl

and amino C,-Cg-alkyl group wherein the aminoalkyl

nitrogen is (i) unsubstituted or (ii) substituted
with one or two substituents independently selected

from the group consisting of an C,-Cg-alkyl, aryl,
25 ar-C,-Cg-alkyl, C3-Cg-cycloalkyl-C,-Cg-alkyl, ar-C;-
Cg-alkoxycarbonyl, Cq-Cg-alkoxycarbonyl, and C,-Cg-

alkanoyl radical, or (iii) wherein the amino C,-Cg-



wherein substituents R20 and -EY are as 10 15 di scussed before as part of
an - AREY or -GAREY group, ,wth the before-described preferences, and Ais
CH2-, -OCH2-, -CH2-O, -S-CH2- or -CH2-S-. Another group of preﬂ‘ﬁm_e?‘hm
conmpounds for use in a contenpl ated process has a structure that
corresponds to fornmulas VIII and VIII A, below, or a pharmaceuticall

accept abMO @622l hereof: ( ~ 2)n Z X Y (CH Rsa R2o (CH2) 2pr/Kpood p VIII
20 wherein ( ~ 2)~ 2\ XY CHR3a (CH2) (_.2)p HONH N ~R3b p VIII A R3a~ R3b
and R20 are as defined before, , with the?before-described preferences; and
mis zero) 1 or 2 3 0 JUL 2003 WO 001 46221 PCT/ US00/ 03061 -45 n is zero,
1o 2, pis zero, 1 or 2 ; the sumof m+ n +p =1, 2, 3 or 4; (a) one of
X, Y and Z i s aétyectrei fagen tdmed Sww ospbsonsientsgabtaChey, thRgetO, S)

S(O, S(O2 and NS(O 2R~, d the regmaining two.of X, .Y and Z are CR$R9,
a0 CRICRLL, - GRS Earke B aremoet il JF bEEPRMP LB RE: PEREORTHE oty that i s
sel ected fromgdihgy group consisting 10 of NREC(O, NR6S(O), NR6S(O 2, NRES,

NR60, SS) NR6NR6 and OC(O), with the renmi ning one of X Y and Z being
CRBR9, or (c) n is zero AWRNK the speiverabgeenet iE6nanpt adyaatagiest y

RN SN RER G I RS Rt Faerd BB RegtiioRe i Rz Rz
~ R6 compounds and compositions effective as inhibitors of

matrix metalloproteinase activity, the provision of

such compounds and compositions that are effective

for the inhibition of metalloproteinases implicated

10 in diseases and disorders involving uncontrolled
breakdown of connective tissue.

More particularly, a benefit of this
invention is the provision of a compound and
composition effective for selectively inhibiting

15 certain metalloproteinases, such as one or both of
MMP-2 and MMP-13, associated with pathological
conditions such as, for example, rheumatoid
arthritis, osteocarthritis, septic arthritis, corneal,
epidermal or gastric ulceration, tumor metastasis,

20 invasion or angiogenesis, periodontal disease,
proteinuria, Alzheimer's Disease, coronary thrombosis
and bone disease.

An advantage of the invention is the
provision of compounds, compositions and methods

25 effective for treating such pathological conditions
by selective inhibition of a metalloproteinase such
as MMP-2 or MMP-13 associated with such conditions
with minimal side effects resulting from inhibition
of other metalloproteinases, such as MMP-1, whose

30 activity is necessary or desirable for normal body

function.



O-N~ R12 Rs \N~N ' R12 R12' R6 \N~-O WO 00l 46221 3 0 JUL 2003

PCTI US00/ 03061 -46 0 0 ~/ R6 Rs O_ "N ORl12 R12 R6 R6 ~N~S ~N~S O R6
R2 RI2 Rs S~N~ RI3 RI3 Ri3 RI3 R12 R12 ~ ~N ~N~ ~ and ~ O \0O R6~N-
\N R6 wherein wavy |ines are bonds to the atons of the depicted ring;

@%3

and R6~ a | endently selected fromthe 5 group consi s} f dri do,
C1- C5- al kiﬁ%é‘{"??%a- aryl Cl- C6- al kyl , béERBsRfosbf

ar oyl ,

bi s( Cl- C6- al koxy- Cl- C6- al kyl ) - C1LC6- al kyl,_ Cl1-C6-al kyl, Cl-C6-hal oal kyl)
Cl- Coperfluoroal kyl, Cl-C6-trifluoronettylal kyl,

Cl1- Coper fl uoroal koxy- Cl- C6- al kyl, C1-C6-al koxy-C1-C6 |0 _ al kyl,
C3- CG6-cycl oal kyl, C3-C8-heterocycl oal kyl, C3Cg- het erocycl oal kyl car bonyl )
C6-aryl, C5-C6heterocycld,stChl Dot ethendremnel y-aiB-the| baveypriancssal kyl ,

C6- aryl oxy- Cl1-
het er oaryl - C1-

thaf) Argontatel 280y PSR Suilice areaters 1\

C6- aryl sul f onyi nh©bi €6ahkyt b omyt BaiCovMMB- Tt er oar yl sul f onyl
car boxy- C1C6- al kyl , Cl-CA-aIkoxycarbonyI-Cl-CB-aIKg%,taninocarbonyl,

Cl- C6-al kyl i m

he invention

nocar bonyl & ®%ht {1 Fws e abysmntage

Cs; Co-het erocy ¢l oL ghB0RE AoRhpy at da QechhboBH0 % 0L 001 46221 BET 43001 03061

-4'7 C6-arylthio-Cl-C6-al

1- C6- al kyl t hi o- C1- C6- al ,

C6- aryl t hi o- C3aCBiulikpnggaimit Oghal &gamdl ps 03- Gonil kea§l enzymes.
yl - C1- C6- al,kyl , _hal 0- C1-C6_al kanoyl .. hydr oxy: Cl1- C6- al kanoyl ,
2 kanoy! . ¢8F chnafneh faveafedl 10X roP YR K T8

Cl- Cg- al kyl , Cih€Spablexyear8§eny! précysoxysar dring such

kyl car bonyl , hydroxy-Cl- Cs5-al kyl, an am nocarbonyl wherein
t he am nocar bofQMPARPASgen is (i) unsubstituted or (ii) substituted wth

C5- C6- het er oar
thiol-Cl-C6 S

NR8R9- Cl - CS- al

one or t"“io

15

20

25

30

Another benefit is the provision of a
method for treating a pathological condition
associated with abnormal matrix metalloproteinase
activity.

A further advantage of the invention is the
provision of a process for preparing such
compositions.

Still further benefits and advantages of
the invention will be apparent to the skilled worker

from the disclosure that follows.

In accordance with the present invention, it has
been discovered that certain sulfamato hydroxamic
acids (hydroxamates) are effective for inhibition of
matrix metalloproteinases ("MMPs") believed to be
associated with uncontrolled or otherwise
pathological breakdown of connective tissue. In
particular, it has been found that these certain
sulfamato hydroxamates are effective for inhibition
of one or both of MMP-2 and MMP-13, which can be
particularly destructive to tissue if present or
generated in abnormal quantities or concentrations,

and thus exhibit a pathological activity. Included



10 radical s i ndependently selected fromthe group consisting of

Cl- C6- al kyl

ar-Cl- C6-al kyl, C3-C8 cycl oal kyl and a Cl1- C6-al kanoyl group,

hydr oxyam nocar bonyl , an am nosul fonyl group wherein the am nosul f oalbuL 2003
nitrogen is (i) unsubstituted or 15 (ii) substituted with one or two
endently selected fromthe group consisting %ETR%@&E%?Jkyl’

radi cal s ind
ar - C1- C6- %P

6225
am no- Cl- C6- al kyl sul fonyl group mherein_%%

Cg-cycl oal kyl and a Cl1- C6-al kanoyl group, an
e am no- Cl- C6- al kyl sul f ony

nitrogen 20 is (i) unsubstituted or (ii)“Substituted with one or two
radi cal s i ndependently selected fromthe group consisting of Cl-C6-alkyl,
ar-Cl- C6-al kyl, C3-C8 cycl oal kyl and a Ci1-CS-al kanoyl group and an am no
Cl- C6- al kyl gr&uptiREr BRRARPREIARRAOAGEY Ittt idydie L5 §43n¢hmRbst i t ut ed

or (ii) substi L r j HQ#§£$QQEPt

the group cons%%?gam%%lacgg@ggalc%}ﬁsr g?f %Tl-eééi-a yl, @-ﬂ)c%n%%ﬁfa y

Cl- C~- al kanoyl bgsempnt m8mbrade,2@dd WOVEd/otGidy PCIEWSHO 1D8Mtved8 R~ i s

selected fromthe grou onsi,sting of .a arylal kyl, aryl, heteroaryl,
Tegda P! e

het er ocycl o, A

aPKyP; Y E32ch-al RPIFHCS

and a Cl- G- hydr oxygbkgbvaikQURL Piaf et RE suwd,d¥dh apib Rldhése

i ndependently selected fromthe group consisting of a hydrido,

Cl- C6- al kyl , asylfamptelhgergiiagiat efetadico fed §Ctiicterbartima - C6- al kyl

C2-C6-a|kyny|,i
al kyl cycl oal ky

Cl- C6- al koxy- CGdx€8sslikyl inhiddikdon Gif Griadkydollagenases essential
Cl- C6- al koxy- Cl1- C6al koxy- CL- C6-al kyl , hydroxy- Cl- C6-al kyl

. y
hydr oxycar bonyFOCBOERad] PR lay dBigHdah A ara it ¥8548” trkypver and

am nocar bony! - £
aryl t hi o- C1- Coal

of any sai d thronteppiliatedntssil femataidnodGixageate kgf, the invention,
trifluoronethyl-Cl-C6-al kyl, hal Q- -Cl- C620 alk%é, ,
al koxycar bonyl 8fi RoPERIEBEHIEHC AFERTRPEL -5 KYPT§Poupifherein the

am noal kyl nit 5268 chd alll)y WRURA Iidtathasidihd SHbSHET Ybedowh
two radicals independently selected fromthe group consisting o

from

and a

B -al kenyl, Cl- Cécar boxyal kyl

hydr oxy,
TR RAE b cob &5 Kot B e e A L e ey

EQ@r@' K¥ore@ipd @0 f3la 3G, 2l 1/ | nad1Bb R LAY Ye hde (B- al kyl

yl, heteroarylthio-Cl-C6-al kyl, the sul foxide or sulfone

tygone or
f

Cl- C6-al kyl , aMMBt208ngl MMP-13ydlroakyin 2%l ened @ASTB- BhRENSPI , or wherein

= 210 5, ARG TE WA 100 gk e

carbonyl droup;, or wherein

nd

t oget her

wi th the at onsbednghisell eidteywe 1) cridé OASCHW OO/ MBR22 BREH MBBOAB3061 49
are bonded forma 5-

t 0.8-nenbered carbaocyclic ripg, or a_5- to,_8-nmenbered
het erocyclic rFn§°@5ﬁmﬁlﬁﬁﬁ§j%ﬁg{%mé%ﬁfﬁggé?ﬁaTﬁﬁg'tﬁﬁtl&FeSﬁ?Frogen
oxygen, or sul hds, awltifnitte®l BO\WwSeihdRt ientytepeinhibitawy Bgfecer R10 and

R11 is hydroxy; R12 and R12 are independently selected fromthe group

consi sting of £°h)ME-do, Ghim-ReIRY isriilugkrates. APkFPe neteroaryl)

het er oar al ky! , 1%-1‘5@9cli|8f{%‘€6bfﬁ1§i§féiﬁ§f‘&’ér.t Pbgﬁ Qﬁ&f@@r@h‘@ly, 30

cycl oal kyl

25

30

cycl oal kyl - C1- C6-al kyl, heterocycl oa

contemplated compound can inhibit the activity of

. MMP-2 or MMP-13 compared to MMP-1.

The advantages of the selectivity of a
contemplated compound can be appreciated, without
wishing to be bound by theory, by considering the
therapeutic uses the compounds. For example,
inhibition of MMP-1 is suggested to be undesirable
due to its role as a housekeeping enzyme, helping to
maintain normal connective tissue turnover and
repair. Inhibition of MMP-1 can lead to toxicities
or side effects such as such as joint or connective
tissue deterioration and pain. On the other hand,

MMP-13 has been suggested to be intimately involved



Cl- C6- al kyl, C1-CS-al koxy-C1-C6-al kyl, aryl oxy-Cl- C6al kyl,

am no- Cl- C6- al kyl, Cl1-C6-al koxy- Cl1- C6-al koxy Cl-C6-al kyl,

hydr oxy- C1- Ce6- al kyl , hydroxycar bonyl - C1C6- al kyl , 14 UL 2003
hydr oxycar bonyl ar - C1- C6- al kyl , 15 am nocar bonyl - C1- C6- al kyl , 3

aryl oxy- Cl- C6- al kyl , heteroaryloxy Cl- C6- al kyl, C1-Ce6- aIkyIthlo Cl- C6

al kyl, ar WO PV/#281- Co-al kyl , heteroaryl thi o- Cl- C6al kyl, t h&CI(HPYBEL or
sulf one of any said thio substltuents per fl uoro- Cl- CB- al kyl ,
trifluoronethyl 20 Cl-Cb-al kyl, hal o-Cl-C87al kyl, al koxycar bonyl ani no

Cl- C6-al kyl and an anino-Cl-CB-aIkyI group wherein the at ni noal kyl nitrogen
Is (i) unsubstituted or (ii) substituted with one or two radicals

i ndependent |y sEhenheddésonuth&ogroﬁpjodm£isbhmgn&ht@liﬁﬁdébhybesZS
ar-Cl-C6-al kyl, c cloalkél and gl . C6- al k% R13 is_s Ie &ed fromthe
group consi stin§UTF aShQaFFRBIREASTE) p 3H§r PeLeRs- &R BSt&¥eal kynyl ,

C2- C6- al kenyl apgh 8 €81 68- By dumsyabk bripaeel. with qnhublzgaa M@p0QI 46221
PCT/ US00/ 03061 -50 A conpound of forrmulas VIIlI and VII1 A thus 5 10 includes

a conpound il | ussraigblyydreimabde Yecansev MMﬂihﬂI%thb§é9§s§énabove as

el | 2 other cRIPOUIaoRL cLOLTIasct anddilse AILAMAL AR LauLar |y

preferred conpounds of Fral & I'n's ructure to

formula I X or Iﬁatbehawunoadd1mh®hwn©ewuumﬂg)aﬁuanﬂn4ﬂwﬂaammbto&hereof O
O- SON AREY Rzo IX N's ROO " ~O0/~ SSN-AREY HONH I XA N 's R wherein R6,
R20 and - AREY af&f@Stdescribed before, with the before-described

preferences. A Stl||IHHEglE?%&pEkeQM@rQUQéH g o Ahed £ 20 conpounds

correspond in structure to formula X, formula XA or a pharnaceutically

accept abl e sal t inhébébficd OfSCNmarzgrRwtl, EetNstasis RiOvasdod-~-S N-A

HO-NH | EYl% XA né/or angiogenesis. A profile of selective
inhibition of MMP-2 relative to MMP-1 can provide a
therapeutic advantage. A contemplated compound not
only is substantially more active in inhibiting MMP-2
than MMP-1, a contemplated compound alsoc exhibits

15 greater inhibition of MMP-2 than MMP-13.

A further advantage to MMP inhibitors with
selective inhibition profiles is their suitability
for use in combination with other types of
medicaments. For example, a patient can be treated

20 with an MMP inhibitor compound for the inhibition of
angiogenesis in combination with a second, third or
fourth drug of the traditional anti-tumor type, such
as taxol, cis-platinum or doxorubicin. A further
advantage is that the administration of a MMP

25 inhibitor with a selective inhibition profile can
permit the reduction in dosage of the drugs being
administered to the patient. This is an especially
important advantage given both the toxicities and
dosing limits of traditional anti-tumor drugs.

30 A contemplated selective MMP inhibitor compound
useful in a contemplated process can be administered
to by various routes and provide adequate therapeutic

blood levels of enzymatically active inhibitor. A



wherein substituents R6) R20 and -EY are as discussed before as part of an
- AREY or -GAREY group, with the before-described preferences, and wherein A
is -CH2-, -OCH2-, -CH2-O, -S-CH2- or -CHz2-S-. 3 0 JUL 2003 WO JDJU6HRL
-51 PCT/ USO0/ 03061 A group of contenpl ated conpounds that is even still
nore preferred contain a -NR3aR3b group in which R3a and R3h taken together
with r_h&QP¥483kn at om to which they are bonded form a griSupVSi&RES 5
where Gis a disubstituted piperazinyl %roup correspond in structure to
formula XI, fornmula XIA or a pharmaceuti &al | y acceptable salt thereof: 2)n
\Y/ A~-NRo \~CHz) (CHZ~p NI 1 EY/ S02 OX1 10 ( ~z)~ 2\ XY A
"(CHz) (CH)P ~N HONH N / | ~ EY S02 O XLA wherein the definitions for
X, Y, Z, m ncomphurE] cararvk REmigristarashf ofer dixausbed, bwi ket he 15

bef or e- descri bed .pr rences and A being ab t. W_thout wishing to be
bound by theoﬂ’r’,a]itacg’ ot e%d”ftff-aatv?&?g‘hs ;@’n’f%‘é‘h‘?% iegr%gsent so that R
i's bonded dir gidnifciacide Porubifdrddidid Vi Priwe desk bynt hes non-sul f ami do
nitrogen of the 20 piperazinyl group,_ - o the remai nder of the -AREY

1

G, t
substituent pradartateENi deat drprmietl ¥3ed ofPlveiemt byt 8P1entdt he bi ndi ng

pocket of gel atj ; A0 :M\f- _,Pﬁﬂ@ ' appreglaply,aktaring the
bi ndi ng togNI | P- 1.&“ IS a eé%é Ig | eve}qt %)L‘gi%%r 30 Ju%u2003 WO
001 46221 PCT/ Usli@H3406d . - 5Phis exs bitue yeeerd Bhhtine epdebsodi ng beingese

enzymes i s achi eued ere%- S02G . is a sub titu%ed N5 10 3.5
sul f onani dopi perSRT §YI WHH R URPERCE REDH I8 EHIAPE QREi R BO5€om such as
-0, =S, O dieafés: Nby he lEEnEPMMANISTOf af @ MubAEnXEc 2B ghA @
conmpound corresponding in fornmula to formufas X1 or
is an advantage in a hospital setting wherein the
10 dose and thus the blood levels can well controlled.
A contemplated inhibitor can also be formulated for
IM administration if desired. This route of
administration can be desirable for the
administration of prodrugs or regular drug delivery
15 to patients that are either physically weak or have a
poor compliance record or require constant drug blood
levels.
Thus, in one embodiment, the present invention
is directed to a treatment process that comprises
20 administering a contemplated sulfamato hydroxamic
acid metalloprotease inhibitor, or a pharmaceutically
sacceptable salt thereof, in an effective amount to a
host mammal having a condition associated with
pathological matrix metalloprotease activity. A
25 contemplated sulfamato hydroxamate inhibitor compound
useful in such a process inhibits the activity of one
or both of MMP-2 and MMP-13, and exhibits
substantially less inhibitory activity against at
least MMP-1 in the in vitro assay noted above and
30 discussed in detail hereinafter. A sulfamato
hydroxamate inhibitor compound for use in a

contemplated process corresponds in structure to



XIl, formulas XI1A or XIIIA or a pharmaceutically acceptable salt thereof
Is yet nore preferred, O O~-~SONONNA U\ j EY NRs XIl OO ~~S N N:AuEQNﬁIIH
/EYNR6XIIAOO~~SONN—AI'~2zo~..~/\jEYOXIIIOOO~SNN~3)A\J ]
EY XII1 A wherein R6, R20 and -EY are as descri bed before) with the

bef ore-descri bed preferences. It is particularly preferred that both

subst it ueM®004632id E be absent in a conpound of fornulas XPET/URPYG306IK| | A
and XII1A so that the 20 substituted phenyl ring, substituent or noiety R

i s bonded on one side directly to one m23-ogen atom of the piperazinyl

ring, and on the other side, that phenyl ring is bonded directly to the Y
group. The structures of several particularly 25 preferred conpounds of the
above fornul as J / 61 -53

Dol ow al ong w10 Th: EXaraT o Ghi S L e ar (1G0T B Carpeund 13

synt hesi zed. og&xt €héked¥F: S N of o~ EXAMPLE 1 O O- ~O HO NH S~N ~ CF3 of o
EXAMPLE 2 0 O~ ~O HO NH S~N ~CF3 of s EXAMPLE 3 OOCF O NHS N\ of o

O o oO
< 3a
HO S. _R
N N\ I

wherein
Rl and R2 are preferably taken together
with the carbon to which they are bonded form a

10 cycloalkyl or more preferably a heterocyclo group
either of which is optionally substituted by one, two
or three RX substituents, or Rl and R2 are
independently selected from the group consisting of:

hydrido,

15 an alkyl group, optionally substituted with one,
two or three groups independently selected from R¥
substituents,

an alkyloxyalkyl group, optionally substituted
with one, two or three groups independently-selected

20 from R¥ substituents,

an alkylthioalkyl group, optionally substituted
with one, two or three groups independently selected
from R* substituents,

an alkenyl group, optionally substituted with

25 one, two or three groups independently selected from
RX substituents,

an alkynyl group, optionally substituted with
one, two or three groups independently selected from

RX substituents,



EXAMPLE 2H O O-S\O O O ,O0HO NHNHO NHS NBr \ oJ~ ~of off / OCF3
EXAMPLE 9 O HO-NH O SN ~ CF3 NJ _o 0~0 ~CH3 EXAMPLE 6 O O~ ~O O~ Wgw§7mﬁ ~
CF3 ~, NOI _O ~CH3 EXAVMPLE 6H EXAMPLE 5 O HO- NH O S~ N CH3. Cﬂ

EXAMPLE 7 10 3 0 JUL 2003 WO 00146221 PCTJUSOO 03061 -54 OCH3 0 HH

N, N ~ S~ ~~ ~ HO ;S~ CFAp OO O O O EXAMPLE 8 t her
FK§$$bMS§é EX%Mﬁhﬁyapﬁgf

particul a ferred conpounds include: 5 4- ( (hydroxyam no bonyl ]
-4- [ [4- [4 (trifluoronethyl)-phenoxy]-1-piperidinyl]sulfonyl]-1
pi peri di necar boxyl ate; N hydroxy-2- [ T# " [4- (trifluoronethyl)phenoxy] -1
pi peridinyl]-sul fonyl]acetam de; 10 N- [ (tetrahydro-2H pyran-2-yl) oxy]
-2- [ (4- [4 (trifluoronethyl)phenoxy]-1- iperidinyl]sulfonil] acet am de;
N- hydr oxy- 1- ( 2- netdrogtihydyoup [ [dpfyonally substituted with one,
(trifluoronethyl)-phenoxy]-1-piperidinyl squonyI£-4

two ‘or three groups indepéndently selected from RX

substituents,

an arylalkyl group, optionally substituted with

5 one, two or three groups independently selected from

RX substituents,

an arylalkyloxyalkyl group, optionally
substituted with one, two or three groups
independently selected from RX substituents,

10 an aryloxyalkyl group, opticnally substituted
with one, two or three groups independently selected
from RX substituents,

an arylthioalkyl group, optiocnally substituted
with one, two or three groups independently selected

15 from RX substituents,

an arylalkylthiocalkyl group, optionally
substituted with one, two or three groups
independently selected from R¥* substituents,

a cycloalkyl or bicycloalkyl group, optionally

20 substituted with one, two or three groups
independently selected from RX substituents,

a cycloalkenyl group, optiocnally substituted
with one, two or three groups independently selected
from RX substituents,

25 a cycloalkylalkyl or bicycloalkylalkyl group,
optionally substituted with one, two or three groups
independently selected from RX substituents,

a cycloalkyloxyalkyl or bicycloalkyloxyalkyl

group, optionally substituted with one, two or three

30 groups independently selected from RX substituents,



15 pi peri di necar boxam de, nonohydrochl ori de;

1- (2- Met hoxyet hyl ) - N-((tetrahydro-2H pyran-2 yl) oxy] -4- [ (4- §8-JUL 2003
(trifluoronethyl)phenoxy] -1 piperidinyl]sulfonyl]-4-piperidinecarboxam de;
t et rahydr o- N- hydr oxy-4-[[4- (9-nitrophenoxy)-1 20

pi peri di nyl fonyl]-2H pyran-4-car boxam de;
tetrahyd?’}kﬁﬁgﬂroxy-4-[(4-(4-nitrophenoxy)-l PCT/US00/03061
piperidinyI]suIfonyl]-2Fprran-4-carbog§dee;

N- hydr oxy- 1- (phenyl nethyl )-4-[[4-[4
(trifluoromethoxy)phenoxy]-1-piperidinyl]sulfonyl]-4 25

pi peri di necar boxam de, nonohydrochl| ori de;

1- (phenyl net hyl ) - N [FY@tQahknt 2l YL oy ahkyl yPY oxy-4- [ [4- [4-

trifl t - D] idiny! La. s .
Sul fonyl 14 paeys YPTEAN R RV G OUBY Yor i 9By PP sAL ST o
PCT/ USO0/ 03064i tlp50ne, two or three groups independently selected

N- hydr oxy- 1- (2- met hoxyet hyl )-4-[[4-[4(trifl uoromet hoxy)phenoxy]-1-piperidin
yl ] sul fonyl | -#rgm peti ghilbetcirbertgi de, nonohydrochl ori de;

1- (2ot hgxyet hyl )0 L4 k1 abyel oc 21K pYY 80 83 S, XhbaBiyh ekdoabi 4

(trifluor nethoxy)%h

pi peri di nyl ] sgtdamy!| dptigrmpEl ydsupeai baxgiawet hNohgdr exy- 2r khie [ 4-
(trifluoronethoxy)phenoxy] -1 piperidinyl]sulfonyl]acetamde; N |

(t et rahydr o- Zreypanindspendeptly2seleptied] frot R¥;

(trifluoronethoxy)gh828%¥%9%é9kgfghgggxk§iuggonyI] acet am de;

t et rahydr o- N- hydr o

(trifluoronetihpxyd:elerpkaylkyibhpesldiyny! bpuibaaii) 2dbeyrigntredls
car boxam de; tetrahydro-N-[(tetrahydro-2H pyran-2-yl)oxy]-4_ [ [4- [4- .
(trifluot8netwbklyy)pRencskwe® or phperi arayPEsapAsRENEentlyy sgdesredr boxani de;

N- hydr oxy- 1- (pheny thyl)-4-[[4-[4 20 (trif
| uor orret hyl ) %@xéf?ig%ﬁgéFP%Lﬁﬁk]-sulfonyl]-4 pi peri di necar boxan de,
nonohydr ochl ori de; alhéﬁ’@f@&ﬂrﬁ'@bhgkbuﬂi ] cbetiballdyosdd=R\tdted Wikhoxy] -4-

[ [4- [4- (trifluoronethyl)phenoxy] -
one, two or three groups independently selected from

RX substituents,

15 a heterocycloalkyl group, optionally substituted
with one, two or three groups independently selected
from R¥X substituents

a heterocaryl group, optionally substituted with
one, two or three groups independently selected from

20 RX substituents,

a biarylalkyl group, optiocnally substituted with
one, two or three groups independently selected from
R¥X substituents,

an arylalkenyl group, optionally substituted

25 with one, two or three groups independently selected
from RX substituents,

an arylalkynyl group, optionally substituted

with one, two or three groups independently selected

from RX substituents,



pi peri di nyl]sul fonyl]-4-piperidi necarboxam de; 25

N- hydroxy-1-(2-pyridinylnethyl)-4-[[4-[4 (trif 30 500 200

| uor omet hoxy) phenoxy] - 1- pi peri di nyl ] sul fonyl ]-4 piperidi necarboxam de,
nmonohydrochl oride; 1-(2-pyridinylnethyl)-N/J[(tetrahydro-2H pyran-2 yl) oxy]

-4- [ [4- - i f1 uor omet hoxy) phenoxy] -1 30
piperidiﬁ§%ﬁ@§ﬁ%¥ony|]-4-piperidinecarboxanide; PCTIUS00/30e

N-hydroxy-1-(2-pyrimdinyl)-4-[[4-[4 (trjf_

| uor onet hyl ) phenoxy] - 1- pi peri di nyl ] sul fonyl ] -4 pi peri di necar boxam de,
nmonohydr ochl ori de; 3 0 JUL 2003 WO 00/ 46221 -56 PCT/ US00/ 03061
1-(2-pyrimdinyl)-N((tetrahydro-2H pyran-2 yl)oxy] -4- [4- [4-
(trifluoromethyl)phe g?roqycloalkyfghlo group, optlonaily

. i di 17- . - A= Di © oy : . _d- 4- 4-
pi peridinyl ] %ﬁ%&%&dtea%?gﬁgggléggﬁxpé’%?ﬁﬂgﬁ ;\%ﬁayfﬁg_xg{?ffﬁgeé [

(trifluoronet enoxy] di ny

(trifluoromet hdependmt 17, 0F P¥h] RA- BLPEE 1 Bh&gear boxam de)
nonohydrochl oride;” N | (tetrahydro-ZFprran-Z-yf) oxy] -4- [ [4- [4
(trifluoromethyl) prervxyérocycpeal Byhgxyalkybngrpun, 1optionally

15 ot hyl £2- P SR KTk cPay uf 5[ REEE 8B LR ecrea
(trif|UOVO”EtQM%%QQ%%&%%%I&‘P%?ﬁEhﬂiQMﬁééyéﬁgﬁg%%i4 pi peri di necar boxami de,

nmonohydr ochl ori 5- et 2-pyrimdiny [ (tetrahydro-2H
pyran-2-yl) oxy] -4 Hetdropzylélkehylogomephybptphsabdky] -1

pi peridi nyl]sul fonyl] ~-4-pi I di necar boxam de;
tetrahydro-N%ﬁHPigﬁéﬂg? 4W?§L one, 2w or”kgrée groups

trifluoronet = - l-RplLperidi stl .
ﬁ#thiopyran-4ﬁgg%%%§§§§§é¥bféF?§%$§Po?E¥h;§ro%&gﬁ%hfagﬂﬁsr4a9f
(trifluorpoet hoxy) -phHeabaybatypepiyildkpslkglll §ooyp] 2ptionally
I+thiopyran-4é§g oxam d

b & wi
stituted with one, two or three groups
independently selected from RX substituents;

wherein an RX substituent is selected from the
group consisting of a hydrido, aryl, heterocaryl,

15  heterocyclo, aroyl, alkanoyl, heterocaroyl, halogen
(F, €1, Br, 1), cyano, aldehydo (CHO, formyl),
hydroxy, RCERG-amino (-NRSRA), RCRA-aminoalkyl, nitro,
nitroso, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, alkoxy, aryloxy, heterocaryloxy,

20 alkenyloxy, alkynyloxy, alkoxyaryl, alkoxyheteroaryl,

. alkoxyalkyl, R€-oxyalkyl, alkoxyalkyl, alkylenedioxy,
.aryloxyalkyl, perfluoroalkyl, trifluorocalkyl,
alkylthio, arylthio, alkyloxycarbonyl,
alkyloxycarbonyloxy, aryloxycarbonyl,

25 arylalkyloxycarbonyl, alkyloxycarbonyl-R€-amino,
arylalkyloxycarbonyl-RC€-amino, aryloxycarbonyloxy,
carbozxy, RCRd-aminocarbonyloxy, RERA-aminocarbonyl,
RCRA-aminoalkanoyl, hydroxy-RC-aminocarbonyl, RCRA-
aminosulfonyl, arylsulfonyl (RC)amino, RERA-

30 aminocalkoxy, RCER3-aminocarbonyl (RC)amino,

trifluoromethylsulfonyl (R€)amino, heteroarylsulfonyl-



tetrahydro-N-hydraxy-4-[(4-[4 25
(trifluoronethoxy)-phenoxy] - 1-pi peridinyl]sulfonyl]

2H t hi opyr an- 4- car boxami de, 1, 1-di oxi de; tetrahydro- N hydroxy-4- {0 [yl 2003
(trifluoromethoxy)-phenoxy] - 1-piperidinyl]sul fonyl]

2H t hi opyr an- 4- car boxam de, 1, 1-di oxi de; 30 tetrahydro-N hydroxy-4- [ [4-
[4- (trifwooomemt hyl) phenoxy]-1-piperidinyl]sulfonyl]-2RCTAISSpPBEN- 4

car boxam de; 3 0 JUL 2003 WO 00I 46221 -57 PCT/ US00103061

t et rahydro- N- hydroxy-4-[[4-(4-(trifluorgnet hyl)

phenoxy] - 1- pi peri di nyl ] sul fonyl ] -2H-t hi opyran-4 carboxam de; N-hydroxy-4 [
[1" - (n-pentyl) [4 , 4 -bipiperidin] -1 5

X hyar owy” 4] | 108G R0 BENLBYH 4?% P°axr""y*?suelfonyl (RS) amino,

O Da oL T M SR EAR SRS G P "k SR SRR dei N hyar oxy-4-
44 . o

(2 Tur anyl ret hy1)! S RERG or 685 o PO Hﬁﬁ%%oé@f@&wi ocpherige

(trifluoromet hylpphenpryhyl(REPahi dboydbsmy T asivbd e A pémer i di necar boxani de;
15 4- [ [4- [4- [4- (tr|f?uoronethyl)phenoxy]phenoxy] -1

p|per|d|nyB]suIfonywméeéiﬁhgﬁr@na+h@dﬁﬂayzﬁﬁtmamdmmélpas@baanede

tetrahydro-N-h drox 4- (4- pentyl phenyl)
pi perazinyl]s ¥%my¥ ez&éﬁyPaﬁoasE%Fg%idﬂﬁd% hy@r 190 HERAY br i de;

tetrahydro- N‘h¥ PéYk lg(Qerﬁnyﬁléalkoxyalk 1, alkyl, haloalkyl
pi perazi nyl)-sulTonyl pyr an- 4- car boxam N- hydr oxy- 1-

(2- met hoxyet hypgriluofoddkyl, [urlfluoromethylalkyl
(trifluoromet hyl)penzoxll RELP kg1 P! BRELAL V1, cycloalkyl,

10 heterocycloalkyl, heterocycloalkylcarbonyl, aryl,
heterocyclo, heteroaryl, cyéloalkylalkyl,
aryloxyalkyl, heteroaryloxyalkyl,
heteroarylalkoxyalkyl, heteroarylthiocalkyl,
arylsulfonyl, alkylsulfonyl, heterocarylsulfonyl,

15 carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl,
alkyliminocarbonyl, aryliminocarbonyl,
heterocycloiminocarbonyl, arylthioalkyl,
alkylthiocalkyl, arylthioalkenyl, alkylthiocalkenyl,
heteroarylalkyl, haloalkanoyl, hydroxyalkanoyl,

20 thiolalkanoyl, alkenyl, alkynyl, alkoxyalkyl,
alkoxycarbonyl, aryloxycarbonyl, aminoalkylcarbonyl,
hydroxyalkyl, aminoalkyl, aminocalkylsulfonyl,
aminosulfonyl wherein the amino nitrogen is (i)

unsubstituted or (ii) independently substituted with

25 one or two RY radicals, or the substituents on the
amino group taken together with the amino nitrogen
form a saturated or partially unsaturated heterocyclo

group optionally substituted with one, two or three

groups independently selected from R¥ substituents or

30 a heteroaryl group optionally substituted with one,



25 sul fonyl]-4-piperidi necar boxam de, nonohydrochl ori de;

N- hydr oxy- 1- phenyl -4-[[4-(4-(trifl uoromet hoxy) .
phenoxy] - 1- pi peri di nyl ] sul fonyl | -4 piperi di necar boxam de, 30 JUL 2003
nonohydr ochl ori de; N hydroxy-1-phenyl-4-[[4-[4-(trifluoronmethyl) 30

phenoxy] di nyl ] sul fonyl]-4 piperidinecarboxam de,
rmnohydrc}%?.%?ﬁ%{ 3 0 JUL 2003 WD 00146221 PCTI US00J03081 ~58%%%Y [ 9.

[4- (1, 1- dlnethylethyl) phenyl ]
-1piperazinyI]-suIfonyl]-N—hydroxy-l-(2§ﬁéthoxyethyl)

4- pi peri di necar boxam de, nonohydrochloride; 4- [ [4- (4-butoxyphenyl)
-1-piperazinyl] sulfonyl] 5

N- hydr oxy- 1- (2warebhoxieedydyodppi padegendeartigx auldetedi hfxtsmockhY ori de;
t et r ahydr o- N—hydrox¥-4-Lé4-[[4 [ (trifluoronethyl)-thio)phenyl]-thio]-1
pi peri di nyl | stHPOhYFPED pyran 4- car boxami de; 10

Sl For T e raphe kg KO 951 sBI BERER B rhe soup consistips g,

5-di met hyl phegpxymn QP?MQIMtl - laryl, heteroaryl, heterocyclo,

pi peridinyl]sul fonyl]tetrahydro- N hydr ox 2H—pyran 4 carboxan de; 15

1- cycl opr Gpyl @Nsvdr akliyayl) pikepyl, alkoxyalkyl, alkoxyalkyl,
(trifluoromnet ] I ul pi peri di necar boxam de,
ronohydr ochi P aer REed: 3%y MpRFbErt EhE LR i Am At Pl |

(trlfluoronetaykybhayoaybeﬁymhparwdaﬂk&ﬂsﬂﬁhanbdnyﬂ:Kbarboxyalkyl,
i peri di necarpoxam de, no chl ori
&—Eydroxy 1-[ ﬁfﬂghgx}ypﬁEE?¥?V ' nEEY| yIFqPﬁtﬁtUtﬁqlor

(trlfluoronEt@ﬁéﬁBBemeﬁxbd ém@haa&kéh.gh]Sﬁél&ﬂﬁﬂk&h&&lﬁ%ﬁdlQecarboxaﬁlde)
nonohydrochl oride; 25 1- (2-furanylcarbonyl) -Nhydroxy-4- [ [4- [4

(trlfluoﬂ@neth¥¢¥9h¥nékyi grpuper edichy Offs whisHy |19 pe®i di necar boxani de;
N o oy~ 12 OELNL (LA 41U s bl s dfbupe

(trifluoronet
independently selected from RY substituents as are

the substituents of the substituted aminoalkyl and

substituted aminoalkanoyl groups;

15 wherein RV is selected from the group consisting
of a hydrido, aryl, heteroaryl, heterocyclo, aroyl,
alkanoyl, heterocaroyl, halogen (F, Cl, Br, I), cyano,
aldehydo (CHO, formyl), hydroxy, amino, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkoxy,

20 aryloxy, heterocaryloxy, alkenyloxy, alkynyloxy,
alkoxyaryl, alkoxyheteroaryl, RYRZ-amino,
Aalkoxyalkyl, alkylenedioxy, aryloxyalkyl,
perfluoroalkyl, trifluorocalkyl, alkylthio, arylthio,
alkyloxycarbonyl, alkyloxycarbonyloxy,

25 aryloxycarbonyl, arylalkyloxycarbonyl,

arylalkyloxycarbonylamino, aryloxycarbonyloxy,
carboxy, RYRZ-aminocarbonyloxy, RYRZ-aminocarbonyl,
RYRZ-aminoalkanoyl, hydroxyaminocarbonyl, RYRZ-
aminosulfonyl, RYRZ-aminocarbonyl (RY)amino,

30 trifluoromethylsulfonyl (RY)amino, heteroarylsulfonyl-

(RY)amino, arylsulfonyl(RY)amino, arylsulfonyl (RY) -



30 piperidinyl]sul fonyl]-4-piperidinecarboxam de, nonohydrochl ori de; 30
JUL 2003 WO 00/ 46221 PCT/ US00/ 03061 -59 1-cycl opropyl - N-hydroxy-4- [ [4-
[4- (trifluoromethoxy)phenoxy]-1-piperidinyl]sulfonyl]-4 30 UL 2003
pi peri di necar boxam de, nonohydrochl ori de;

N-hydroxy-4-[[1' - (2-nmet hoxyphenyl)[4,4" 5

bipiperié’\’ﬂ]ﬂ‘glg‘i2 }sul fonyl]-1- (phenyl net hyl)-4 piperi di ned 5 Ho8MR%L,

di hydrochl ori de; 4-(1, 4-di oxa- 8-azaspiro-[4.5]dec-e-ylsul fonyl)

t et r ahydr o- N- hydr oxy- 2H- pyr an- 4- car boxa#bde;

4-[[4-[[(3R 5R)-rel -3, 5-di net hyl -1-pi peridinyl] 10

carbonyl ] - 1- pi peridi nyl ] sul fonylltetrahydro-N

hydr oxy- 2H pysainde82%B8ayaMm dekylsul fonyl (RY) amino, arylcarbonyl-
4-[[4-([(3R,58)-re|-3,5-d|nethyr-l-plperldlnyl]

car bonyl ] - 1- pi pey adiAypkhiabheny! khat aahgdkeiNul fonyl (RY) -

hydr oxy- 2H pyr an- 4- car boxam de; 15 N-hydroxy- 1-(4-net hyl phenyl)-4-[[4-[4
(trifluoro- meBRYRPBRERBRYL- $UBPB&EPERAYI | sul fonyl |- 4 pi peri di necar boxani de,

nmonohydr ochl ori de; hydroxy-1- (4-nethyl nphenyl) -4- [4- [.4 .
(trifiuoro-met hoxy‘f’%’éﬁé?y?- 1B gﬁ&}FS}tﬁgﬁ FX&0 %5@?1”2%’ cEndisting
4- pi peri disnecgg bQXE?HQQHoUDEQEXQr fellk@biad8/1, heterocyclo, aroyl,

tetrahydro-N—hzdroxy-4-£[4-(p enylnethél)-l
pi perazi nyl ) - 84keBaAyl) - PRCpyParo¥lcahBdeadde F / m$HohyBdochl ord¥Ydsio,

g;Bg?;g?%§ﬂiggpggﬁgﬁ?fZﬁgpbgF%gﬁﬁgczpﬁ%§%ﬁ$§3,ﬁ&%ﬁ%?i%ﬁ%ﬁ%bacetate);
N- hydr oxy- 1- ( phkaniiret By kyndl[, (4yeleagkyll, cycloalkenyl, alkoxy,
Do L BB ASEE BUAR ! W) ono
sul Tonyl I-d et L2p¥gEa:0h Ny s Q% AR CHReXARAs,, |
alkoxyalkyl, alkylenedioxy, aryloxyaikyl,
perfluorocalkyl, trifluorocalkyl, alkylthio, arylthio,
alkyloxycarbonyl, alkyloxycarbonyloxy,
aryloxycarbonyl, arylalkyloxycarbonyl,
15 arylalkyloxycarbonylamino, aryloxycarbonyloxy,
carboxy, RYRZ-aminocarbonyloxy, RYRZ-aminocarbonyl,
RYRZ-aminoalkanoyl, hydroxyaminocarbonyl, RYRZ-
aminosulfonyl, RYRZ-aminocarbonyl (RY)amino,
trifluoromethylsulfonyl (RY)amino, heteroarylsulfonyl-
20 (RY)amino, arylsulfonyl (RY)amino, arylsulfonyl (RY) -
aminocarbonyl, alkylsulfonyl (RY)amino, arylcarbonyl-

(RY)aminosulfonyl, and an alkylsulfonyl (RY) -

aminocarbonyl substituent;

R%? is selected from the group consisting of an
25 arylalkyl, aryl, heteroaryl, heterocyclo, alkyl,
alkynyl, alkenyl, alkoxyalkyl, alkoxyalkylalkyl,
substituted or unsubstituted aminoalkyl,
alkyloxycarbonyl, arylalkyloxycarbonyl, carboxyalkyl,
haloalkyl, alkanoyl, aroyl, substituted or

30 unsubstituted aminoalkanoyl, halo alkanoyl and a



3 0 JUL 20D3 WD 00146221 -60 PCT/ US00/ 03061 Most preferred are conpounds or
their salts are those of Exanples 19, 51) 47, 17) 42) 15, 12, 14, 35, 32,
23, 3, 2, 36, 43, 44, 13, 6, 46,28, 30, 10, 50, 9, 18, 31) 16, 8,30sHIL 2003
38, 53, 33, 41, 40, 4, 5 54) 34 and 5. Table 1 through Tabl e 221, bel ow,
illustrate several conpounds useful in a process of this invention. Each
group of WONMIASRHs is . illustrated by a generic formula, PEFUSEPAIhe, 10
foll owed by a series of preferred noieties or groups that constitute

vari ous substituents that can be attachéd®at the position clearly shown in
the generic structure. The generic synbols, e.g., Rl, R2 and the like, are
as shown in the tables and are not 15 necessarily as defined before. This
systemis wel | hiydyaryaa kyRe Setears .c slacddomfumhdati @ronmss aned is widely used
in scientific papers and presentations. For exanple in Table 1, Rl and R2
groups of the §B&EPNELdYr SUPHTE WH& MM PBIh@RSF Forta &Y SuRSE3F USSRt r at ed

as being taken together wt he carbon to which.they are bonded illustrate
structural vari abl e§’lg‘Fﬁ'§tmc§$J s’lfosgﬁltelﬁr%ee‘j(fjéf%g:qﬁl %?dlq?fod}s&tfgtsl%$om in
the bal ance of oirhant abh@ailiare ah8 15dterdRd A2 Haloshay) that are used
to represent, 25 in a non-limting manner, 12 distinct conpounds that can

be prepared forlkyd. i alkyavilnverikaswl, & kpxyaikylooz Weryedikaeb21 - 61
AT W b SR e LR R
N C( O ( CH2) qCHA1E) ox§ca®@bidriit) giha alkyloxpdarsh i) fHrw3RAalkyl,
haloalkyl, alkanoyl, aroyl, substituted or
unsubstituted aminocalkanoyl, halo alkanoyl and a
10 hydroxyalkyl group, wherein the substituents of the
substituted aminoalkyl and substituted aminocalkanoyl
groups are selected from thg group consisting of an
alkyl, alkenyl, alkenyl, aryl, arylalkyl, heterocaryl,
heterocarylalkyl, aryloxycarbonyl and an
1S alkyloxycarbonyl group;

R32 and R3b are independently selected from the
group consisting of a hydrido, alkyl, alkenyl,
alkynyl, aryl, heterocyclo, heteroaryl, cycloalkyl,
and an alkoxyalkyl group, each of which groups is

20 optionally substituted by an -AREY substituent;
in that AREY substituent, A is selected from the

group consisting of

(1) -0-;
(2) -S-;
25 (3) -N(R®)-;

(4) -CO-N(R®) or -N(R®)-co-;
(5) -C0-0- or -0-CO-;
(6) -0-C0-0-;

(7) ~HC=CH-;
30 (8) -NH-CO-NH-;
(9) -C=C-;

(10) -NH-CO-O- or ~O-CO-NH-;
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NS02CH2CH3 NC(O) CH2CH2CHZCH3 9 0 3 4 NCH2OBHs 5 NC(O) CeHs NCH2CH3 10 S SO
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N
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(11) -N=N-;
(12) -NH-NH-;

(13) -CS-N(R®)- or -N(R®)-CS-;
(14) -CHsp-;
5 (15) -O-[(CHp)31.gl- or -[(CHp)3-g8]10-; and
(16) -S-CHp- or -CHp-S-; or
(17) A is absent and R is directly

connected to R32& or R3P, or both R32 and
R3b.

7

10 the moiety R is selected from the group
consisting of alkyl, alkoxyalkyl, aryl, heterocaryl,
cycloalkyl, heterocycloalkyl, aralkyl, heteroaralkyl,
heterocycloalkyl, cycloalkylalkyl, cycloalkoxyalkyl,
heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryl-

15 oxyalkyl, arylthioalkyl, heterocarylthiocalkyl,
cycloalkylthioalkyl, and a heterocycloalkylthiocalkyl
group wherein the aryl, heteroaryl, cycloalkyl or
heterocycloalkyl substituent is (i) unsubstituted or
(ii) substituted with one or two radicals selected

20 from the group consisting of a halo, alkyl,
pexfluoroalkyl, perfluorcalkoxy, perfluorocalkylthio,
trifluoromethylalkyl, amino, alkoxycarbonylalkyl,
alkoxy, Cq-Cp-alkylene-dioxy, hydroxycarbonylalkyl,

hydroxycarbonylalkylamino, nitro, hydroxy,

25 hydroxyalkyl, alkanoylamino, and a alkoxycarbonyl
group;

the group E is selected from the group

consisting of
(1) -~CO(R¥)- or -(R%Y)CO-;

30 ' (2) -CON(R®)- or -(R®)NCO-;
(3) -co-;



NO12 S ~~.NN\ Ji NO~ 0 ~~L 2003 Pcriusoo~030~r 13 Hiy ~ N~ NS O
14 f ~~~" N~ NOO15 N ~ NN~S/016,"NN~N017HS meu\%ﬂg
O18 HI "-""N“ NNOH 3 0 JUL 2003 WO 001 46221 -64 Table 4 O 3 , S,
000 PCTNS00/03061 R3 i "NMN ' O2 N ,~ N~N~O3 ~-NAMNNOi N7 NNO
5 H =N ~N Qb PCT/US00/03061
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(4) -SO5-R¥ or -R%SO5-;

(5) -S0g-;

(6) -N(R®)-SO5- or -SO5-N(R®)-; or

(7) E is absent and R is bonded directly

S to Y; and

Y is absent or is selected from the group
consisting of a hydrido, alkyl, alkoxy, haloalkyl,
aryl, aralkyl, cycloalkyl, heteroaryl, hydroxy,

nitrile, nitro, aryloxy, aralkoxy, heteroaryloxy,

10 heteroaralkyl, RCoxyalkyl, perfluoroalkoxy,
perfluoroalkylthio, trifluoromethylalkyl, alkenyl,
heterocycloalkyl, cycloalkyl, trifluoromethyl,
alkoxycarbonyl, and a aminoalkyl group, wherein the
aryl, heterocaryl or heterocycloalkyl group is (i)

15 unsubstituted or (ii) substituted with one or two
radicals independently selected from the group
consisting of an alkanoyl, halo, nitro, nitrile,
haloalkyl, alkyl, aralkyl, aryl, alkoxy, and an amino
group wherein the amino nitrogen is (i) unsubstituted

20 or (ii) substituted with one or two groups
independently selected from hydrido, alkyl, and an
aralkyl group;

wherein R€® is selected from hydrido, alkyl,
alkenyl, alkenyl, aryl, arylalkyl, heteroaryl,

25 heteroarylalkyl, aryloxycarbonyl, alkyloxycarbonyl,
RCRYamino carbonyl, RCRdaminosulfonyl,
RCRdaminoalkanoyl and RCRAaminoalkysulfonyl, and RC,
RA and R¥ are as defined before; or |

R32 and R3P taken together with the nitrogen atom

30 to which they are bonded form a group -GAREY (R3)
wherein
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G is a N-heterocyclo group;
the substituent A is selected from the

group consisting of

(1) -=0-;
5 (2) =S-;

(3) -NRE-;
(4) ~CO-N(R®) or -N(R®)-CO-;
(5) -CO-0- or -0-CO-;
(6) ~0-CO-O-;

10 (7) ~HC=CH-;
(8) ~-NH-CO-NH-;
(9) ~C=C-;
(10) ~NH-CO-O- or -0-CO-NH-;
(11) -N=N-;

15 (12) -NH-NH-;

(13) -CS-N(R®)- or -N(R®)-CS-;
(14) -CHp-;
(15) -O-[(CHs)j1.g]- or -[(CH3)71.8]10~-; and
(16) -S-CH;- or -CHyz-S-; or
20 (17) A is absent and R is directly
connected to G;
the moiety R is selected from the group
consisting of alkyl, alkoxyalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, aralkyl, heteroaralkyl,
25 heterocycloalkyl, cycloalkylalkyl, cycloalkoxyalkyl,
heterocycloalkoxyalkyl, aryloxyalkyl, heteroaryl-
oxyalkyl, arylthioalkyl, heteroarylthioalkyl,
cycloalkylthioalkyl, and a heterocycloalkylthioalkyl
group wherein the aryl or heteroaryl or cycloalkyl or
30 heterocycloalkyl substituent is (i) unsubstituted or

(ii) substituted with one or two radicals selected
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from the group consisting of a halo, alkyl,
perfluorocalkyl, perfluoroalkoxy, perfluorocalkylthio,
trifluoromethylalkyl, amino, alkoxycarbonylalkyl,
alkoxy, Cq-Cy-alkylenedioxy, hydroxycarbonylalkyl,

S hydroxycarbonylalkylamino, nitro, hydroxy,
hydroxyalkyl, alkanoylamino, and a alkoxycarbonyl
group;

The moiety E is selected from the group

consisting of

10 (1) -CO(RY)- or -(RW¥)CO-;
(2) —-CONH- or -HNCO-;
{(3) -CO-;

(4) -SO3-R%- or -RW-SO5-;
(5) -SOg-;
15 (6) -NH-SO3- or -S05-NH-; or
(7) E is absent and R is bonded directly
to Y; and
The moiety Y is absent or is selected from
the group consisting of a hydrido, alkyl, alkoxy,

20 haloalkyl, aryl, aralkyl, cycloalkyl, heteroaryl,
.'hydroxy, aryloxy, aralkoxy, heteroaryloxy,
'heteroaralkyl, perfluoroalkoxy, perfluorocalkylthio,

trifluoromethylalkyl, alkenyl, heterocycloalkyl,
cycloalkyl, trifluoromethyl, alkoxycarbonyl, and a
25 aminoalkyl group, wherein the aryl or heteroaryl or
heterocycloalkyl group is (i) unsubstituted oxr (ii)
substituted with one or two radicals independently
selected from the group consisting of an alkanoyl,
halo, nitro, aralkyl, aryl, alkoxy, and an amino
30 group wherein the amino nitrogen is (i) unsubstituted

or (ii) substituted with one or two groups
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25

independently selected from hydrido, alkyl, and an
aralkyl group.

More generally, a contemplated compound
includes an inhibitor utilized as discussed above, as
well as a pro-drug form of such a compound and also
an intermediate used in the synthesis of a
hydroxamate or hydroxamate pro-drug. Such a more

general compound corresponds in structure to formula
II, below,

O‘\S/’ R3a
R20 )g( N7 11
1 \

wherein RY, R2, R32 and R3P are as before

described with the above preferences, and

R20 is (a) -0-R2?1, where R2l is selected
from the group consisting of a hydrido, C;-Cg-alkyl,
aryl, ar-Cy-Cg-alkyl group and a pharmaceutically
acceptable cation, (b) -NH-0-R22, wherein R2? is a
selectively removable protecting group such as a 2-

tetrahydropyranyl, benzyl, p-methoxybenzyl (MOZ)
carbonyl-C,-Cg-alkoxy, trisubstituted silyl group or

o-nitrophenyl group, peptide systhesis resin and the
like, wherein trisubstituted silyl group is
substituted with C;-Cg-alkyl, aryl, or ar-C;-Cg-
alkyl, or (c) -NH-0-R14, where R1%¢ is hydrido, a
pharmaceutically acceptable cation or C(W)R15 where W

is O or S and R!3 is selected from the group

consisting of an Cl-CG-alkyl, aryl, Cq,-Cg-alkoxy,



CF3 19 N'"" N3 .". N~CH39~~, CL~N14 w~i OYCH3 H3C0 / .,. N 20 ~
1 CHy "'~ NOCH3 N10\ ~i | OCH3 N15 w~OW..wT __ar 5 "~ N 11 N 16 N
~A Nci "~'N 3 aJu ~-~Q W 00146221 -68 Table 8 O 3 HO-N~C SCR o%/ubgm 003
PCT/ US00/ 03061 S\ O, 1 '"'N- ,1 OMO ! CH3 N~ ,v N~ STl Nw NJ 4
N.~ 5 SwodMeRil! ~ N 6 (... N~ S~ ON H7 M S-N ~ ' perdistosdots \ O

1Y A

-42-

heteroaryl-C,-Cg-alkyl, Cy-Cg-cycloalkyl-C,-Cg-alkyl,
aryloxy, ar-C,-Cg-alkoxy, ar-C,;-Cg-alkyl, hetercaryl
and amino C,-Cg-alkyl group wherein the aminoalkyl
nitrogen is (i) unsubstituted or (ii) substituted
5 with one or two substituents independently selected

from the group consisting of an C;-Cg-alkyl, aryl,
ar-C;-Cg-alkyl, C3-Cg-cycloalkyl-Cy-Cg-alkyl, ar-C,-
Cg-alkoxycarbonyl, Cq-Cg-alkoxycarbonyl, and C,-Cg-
alkanoyl radical, or (iii) wherein the amino C;-Cg-

10 alkyl nitrogen and two substituents attached thereto
form a 5- to 8-membered heterocyclo or heteroaryl
ring.

The substituent -NR38R3D can also be

referred to as a R3 group. One exemplary R> group is

15 -N(CH3) 3, wherxreas another is the before-discussed

substituent group -GAREY that is present in more
preferred compounds as is discussed hereinbelow.

One group of more preferred compounds correspond
ion stxructure to formula III, formula IIIA or a

20  pharmaceutically acceptable salt thereof:

0 0
< Os
O Osd” GaREY m O “xd GAREY
R4 R1

wherein substituents R, R2, R20 and -GAREY are
as discussed before, with the before-described
25 preferences.
Yet another more preferred group of contemplated

compounds correspond ion structure to formula 1V,
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formula IVA or a pharmaceutically acceptable salt

thereof:

o 0*58 NO_ AREY 9 o‘s’OND»AREY
R )\74 R? v HO—NHX\% R? IVA
Ry R
5 wherein substituents R, RZ2, R20 and -AREY
are as discussed before,with the before-described
preferences.
A still more preferred group of contemplated
compounds correspond ion structure to formula V,
10 formula VA or a pharmaceutically acceptable salt

thereof:

0 0
o\ O\
o ‘s”—N/\__—>—AREY 0 *s”-NQ—AREY
o o

wherein substituents R20 and -AREY are as
15 discussed before, with the before-described
preferences.

Another more preferred group of contempléted
compounds correspond ion structure to formula VI,
formula VIA or a pharmaceutically acceptable salt

20 thereof:

VI VIA

wherein substituents Rl, R2, R20 and -EY

25 are as discussed before,with the before-described
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preferences, and A is -CHy-, -0-CHp-, -CH2-0O-, -S-

CHy- or -CHp-S-.
A still more preferred group of contemplated

compounds correspond ion structure to formula VII,

5 formula VIIA or a pharmaceutically acceptable salt

thereof:

o) O\o 0 O\Q_
\\
)\@ \C HO- NH“ZL:} —EY
=~
VIIA

wherein substituents R29 and -EY are as
10 discussed before as part of an -AREY or -GAREY group,
,with the before-described preferences, and A is -
CHy-, -0O-CHp-, -CHp-O-, -5-CHp- or -CHp-S-.
Another group of preferred compounds for use in
a contemplated process has a structure that
15 corresponds to formulas VIII and VIIIR, below, or a

pharmaceutically acceptable salt thereof:

(C}Hz)ﬁ_z\ ((}Hz)ﬁ——z\

X M X Y
(CHy), R® \ 3a

gao_ (CHap™"2 s (CH,)(CH2)p R

SO; R SO;3 R3®

o Vi o) VIIIA

20
wherein

R32, R3P and R20 are as defined before, ,
with the before-described preferences; and

m is zero, 1 or 2;
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n is zero, 1 or 2;

p is zero, 1 or 2;
the sumof m + n + p =

(a)

i, 2, 3 or 4;

one of X, Y and Z is selected from the

group consisting of C(0O), NR®, 0, s, s(0), S(0), and

NS(O)2R7, and the remaining two of X, Y and Z are

cr8R?, and criOrll, or

(b) X and Z or Z and Y together constitute

a moiety that is selected from the group consisting
of NrR®c(0), NR®sS(0), NR®s(0),, NRES, NR®O, sSsS, NRONRS

and OC(0), with the remaining one of X, Y and Z being

crR8R?, or
(c) n is zero and X, Y and Z together
constitute a moiety selected from the group

consisting of

0 o]
) | o] o] '
RG\N/MN/RG CORN /l\ ~F “‘\N>\S/<N/R6
§ % P S
TG R12
%E/Kff’ R\\EXL/ RG\N\N«
§
Rlz . R12 R12 R12 R12
)\N/ ® _FE R
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wherein wavy lines are bonds to the atoms of the

depicted ring;
R® and R®' are independently selected from the
5 group consisting of hydrido, C,-Cg-alkanoyl, Cg-aryl-
Cq-Cg-alkyl, aroyl, bis(C;-Cg-alkoxy-C;-Cg-alkyl)-Cq-
CG-alkyl, Cl-CG—alkyl, Cl-CG—haloalkyl, Cl"CG'
perfluoroalkyl, C;-Cg-trifluoromethylalkyl, C;-Cg-
perfluoroalkoxy-C,-Cg-alkyl, C;-Cg-alkoxy-C,-Cg-

10  alkyl, C3-Cg-cycloalkyl, C3-Cg-heterocycloalkyl, Cx-
Cg-heterocycloalkylcarbonyl, Cg-aryl, Cg-Cg-
heterocyclo, Cg-Cg-heteroaryl, C3-Cg-cycloalkyl-C,-
Cg-alkyl, Cg-aryloxy-C;-Cg-alkyl, heteroaryloxy-C,-
Cg-alkyl, heteroaryl-C,-Cg-alkoxy-C;-Cg-alkyl,

15 heteroarylthio-C,-Cg-alkyl, Cg-arylsulfonyl, Cq-Cg-
alkylsulfonyl, Cg-Cg-heterocarylsulfonyl, carboxy-C;-
Cg-alkyl, C,-C4z-alkoxycarbonyl-Cq-Cg-alkyl,
aminocarbonyl, C;-Cg-alkyliminocarbonyl, Cg-

aryliminocarbonyl, Cg-Cg-heterocycloiminocarbonyl,
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NN Cg-arylthio-C,-Cg-alkyl, C;-Cg-alkylthio-C;-Cg-alkyl,
Cg-arylthio-C5-Cg-alkenyl, C;-C4-alkylthio-C3-Cg-
alkenyl, Cg-Cg-heteroaryl-C;-Cg-alkyl, halo-Cqp-Cg-
alkanoyl, hydroxy-C;-Cg-alkanoyl, thiol-Cq-Cg-

5 alkanoyl, C4-Cg-alkenyl, C;-Cg-alkynyl, Cq-Cy-alkoxy-
Cq-C4-alkyl, Cp-Cg-alkoxycarbonyl, aryloxycarbonyl,

NR8R9-Cl-CS—alkylcarbonyl, hydroxy-C,-Cg-alkyl, an
aminocarbonyl wherein the aminocarbonyl nitrogen is
(i) unsubstituted or (ii) substituted with one or two

10 radicals independently selected from the group
consisting of C;-Cg-alkyl, ar-C,-Cg-alkyl, C3-Cg-
cycloalkyl and a Cq-Cg-alkanoyl group,

hydroxyaminocarbonyl, an aminosulfonyl group wherein
the aminosulfonyl nitrogen is (i) unsubstituted or
15 (ii) substituted with one or two radicals
independently selected from the group consisting of
Cq,-Cg-alkyl, ar-C;-Cg-alkyl, C,;-Cg-cycloalkyl and a
Cq-Cg-alkanoyl group, an amino-C,;-Cg-alkylsulfonyl
group wherein the amino-C,-Cg-alkylsulfonyl nitrogen
20 is (i) unsubstituted or (ii) substituted with one or
two radicals independently selected from the group

consisting of C,-Cg-alkyl, ar-C;-Cg-alkyl, C3-Cg-
cycloalkyl and a C;-Cg-alkanoyl group and an amino-
C,-Cg-alkyl group wherein the aminoalkyl nitrogen is

25 (i) unsubstituted or (ii) substituted with one or two
radicals independently selected from the group

consisting of C,-Cg-alkyl, ar-C;-Cg-alkyl, C;3-Cg-

cycloalkyl and a C;-Cg-alkanoyl group;
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R7 is selected from the group consisting of

a arylalkyl, aryl, heteroaryl, heterocyclo, C;-Cg-
alkyl, C3-Cg-alkynyl, C3-Cg-alkenyl, Cq-Cg-
carboxyalkyl and a C;-Cg-hydroxyalkyl group;

5 R® and R® and R19 and R!! are independently

selected from the group consisting of a hydrido,
hydroxy, C;-Cg-alkyl, aryl, ar-C;-Cg-alkyl,
heteroaryl, heteroar-C;-Cg¢-alkyl, Cy-Cg-alkynyl, Co-
Cg-alkenyl, thiol-Cy-Cg-alkyl, C;-Cg-alkylthio-Cp-Cg-
10 alkyl cycloalkyl, cycloalkyl-Cy-Cg-alkyl,
heterocycloalkyl-C;~-Cg-alkyl, C;-Cg-alkoxy-C;-Cg-
alkyl, aralkoxy-C;-Cg-alkyl, Cy-Cg-alkoxy-C,-Cq4-
alkoxy-C;-Cg-alkyl, hydroxy-C;-Cg-alkyl,
hydroxycarbonyl-C,-Cg-alkyl, hydroxycarbonylar-C,-Cg-
15 alkyl, aminocarbonyl-C,; -Cg-alkyl, aryloxy-C,-Cg-
alkyl, heteroaryloxy-C;-Cg-alkyl, arylthio-C;-Cg-
alkyl, heteroarylthio-C;-C¢-alkyl, the sulfoxide or
sulfone of any said thio substituents, perfluoro-Cy -
Ceg-alkyl, trifluoromethyl-C;-Cg-alkyl, halo-C,-Cg-
20 alkyl, alkoxycarbonylamino-C;-Cg-alkyl and an aﬁino—
Cy1-Cg-alkyl group wherein the aminocalkyl nitrogen is
(1) unsubstituted or (ii) substituted with one or two
radicals independently selected from the group
consisting of C;-Cg-alkyl, ar-C,-Cg-alkyl, cycloalkyl
25 and Cj-Cg-alkanoyl, or wherein R8® and R® or R0 and

Rl and the carbon to which they are bonded form a

carbonyl group, or wherein R® and R® or R19 ang R11,

or R® ang r10 together with the atoms to which they
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are bonded form a 5- to 8-membered carbocyclic ring,
or a 5- to 8-membered heterocyclic ring containing

one or two heterocatoms that are nitrogen, oxygen, or
sulfur, with the proviso that only one of R® and RO
or R19 and r? is hydroxy;

R12 and rR1?' are independently selected from the
group consisting of a hydrido, C;-Cg-alkyl, aryl, ar-

C1-Cg-alkyl, heteroaryl, heteroaralkyl, C5-Cg-
alkynyl, C,-Cg-alkenyl, thiol-Cy-Cg-alkyl,

cycloalkyl, cycloélkyl-cl-cs-alkyl, heterocycloalkyl-
Cy-Cg-alkyl, C;-Cg-alkoxy-C;-Cg-alkyl, aryloxy-C,q-Cg-
alkyl, amino-C,-Cg-alkyl, C;-Cg-alkoxy-Cq-Cg-alkoxy-
Cy-Cg-alkyl, hydroxy-C;-Cg-alkyl, hydroxycarbonyl-C,-
Cg-alkyl, hydroxycarbonylar-C;-Cg-alkyl,
aminocarbonyl-C,-Cg-alkyl, aryloxy-C;-Cg-alkyl,
heteroaryloxy-C;-Cg-alkyl, C;-Cg-alkylthio-C,-Cg-
alkyl, arylthio-Cq-Cg-alkyl, heteroarylthio-C,-Cg-
alkyl, the sulfoxide or sulfone of any said thio
substituents, perfluoro-C,-Cg-alkyl, trifluoromethyl-
C,-Cg-alkyl, halo-Cy-Cg-alkyl, alkoxycarbonylamino-
Cl-CG-alkyl'and an amino-C;-Cg-alkyl group wherein
the aminoalkyl nitrogen is (i) unsubstituted or (ii)

substituted with one or two radicals independently

selected from the group consisting of C;-Cg-alkyl,
ar-Cy-Cg-alkyl, cycloalkyl and C,-Cg-alkanoyl;

R13 is selected from the group consisting of a
hydrido, benzyl, phenyl, C;-Cg-alkyl, Cy-Cg-alkynyl,

Cy-Cg-alkenyl and a C;-Cg-hydroxyalkyl group.

O

R3 1 f

N ~N~ ' 7

N 13 Ot ZURL
O

3 0 JuL

~NOI

12 w CH3 f
\
~ 0 CF3 f N% %"’%E' 2003
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A compound of formulas VIII and VIIIA thus
includes a compound illustrated by formulas V, VA,
VII and VIIA discussed above, as well as other
compounds of formulas I and II.

5 A group of particularly preferred compounds
of formula VIII and VIIIA correspond in structure to
formula IX or IX, below, or a pharmaceutically

acceptable salt thereof:

0 0
O\/ N
Q \S£m<::>F—AREY o O‘§LN<::>*—AREY

R% HO—NH
IX IXA

N N
10 R°

RE
wherein R6, R20 and -AREY are as described
before, with the before-described preferences.
A still more preferred group of contemplated
15 compounds correspond in structure to formula X,
formula XA or a pharmaceutically acceptable salt

thereof:

o OQSI{_ Q o O\ I’
\
)@ G v ~H“@ Ce
Z

wherein substituents RG, R20 and -EY are as

20

discussed before as part of an -AREY or -GAREY group,
with the before-described preferences, and wherein A

is -CHz-, -O-CHy-, -CH-O-, -S-CHy- or -CHp-S-.
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A group of contemplated compounds that is even
still more preferred contain a -NR33R3b group in

which R3@ and R3DP taken together with the nitrogen
atom to which they are bonded form a group -GAREY
where G is a disubstituted piperazinyl group
correspond in structure to formula XI, formula XIA orx

a pharmaceutically acceptable salt thereof:

(I
o, (Cra)gfCHiae N\) I Y
w/{soz _ .
(o} X1
(CHﬂ
CH (CHz) //\
HO-NH ( 2) P
sos”
o

wherein the definitions for X, ¥, Z, m, n,

p A, E, Y and R20 are as before discussed, with the
before-described preferences and A being absent.
Without wishing to be bound by theory, it
is believed that when substituent A is absent so that
R is bonded directly to G, the bond flexibility
provided by the non-sulfamido nitrogen of the
piperazinyl group, -G-, to the remainder of the -AREY
substituent present provides enhanced fit of an
inhibitor into the binding pocket of gelatinase and
MMP-13 enzymes, while not appreciably altering the
binding to MMP-1. It is also believed that similar
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flexibility and enhanced binding to these enzymes is

achieved where -S05G- is a substituted N-

sulfonamidopiperadinyl group and substituent A is a
single atom such as -O-, -8-, or -CHy- ox -NH-.

5 Of the compounds of formulas XI and XIA, a
compound corresponding in formula to formulas XII or
XII, formulas XIIA or XIIIA or a pharmaceutically

acceptable salt thereof is yet more preferred,

(@) O\\ ” O\
S-" 2 \s" N N—A
R20 \\
-—EY HO-NH _..Ey
Z
10 RE
(o) O\AP /N 0O Os#
~S—N N—A “S~N N—A
20 —/ ~ =
R | -—Ey HO-NH | &Y
P S~
O
o XII XIIA
15 wherein R6, R20 and -EY are as described

before, with the before-described preferences.

It is particularly preferred that both
substituents A and E be absent in a compound of
formulas XII, XIII, XIIA and XIIIA so that the

20 substituted phenyl ring, substituent or moiety R, is
bonded on one side directly to one nitrogen atom of
the piperazinyl ring, and on the other side, that
phenyl ring is bonded directly to the Y group.

The structures of several particularly

25 preferred compounds of the above formulas are shown
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below along with the Example in which the particular

compound is synthesized.
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Further particularly preferred compounds
include:

5 4 - [ (hydroxyamino) -carbonyl] -4-[[4-[4-
(trifluoromethyl) -phenoxy] -1-piperidinyl]sulfonyl]-1-
piperidinecarboxylate;

N-hydroxy-2-[[4- [4- (trifluoromethyl)phenoxy] -1-
piperidinyl] -sulfonyl}acetamide;

10 N- [ (tetrahydro-2H-pyran-2-yl)oxy] -2-{[4-[4-
(trifluoromethyl) phenoxy) -1-piperidinyl]sulfonyl]
acetamide;

N-hydroxy-1- (2-methoxyethyl) -4-[[4- [4-
(trifluoromethyl) -phenoxy] -1-piperidinyl)sulfonyl] -4~
- 15 piperidinecarboxamide, monohydrochloride;
1- (2-Methoxyethyl) -N- [ (tetrahydro-2H-pyran-2-
vl)oxyl -4-[[4-[4- (trifluoromethyl) phenoxy]-1-
-piperidinyl] sulfonyl)] -4-piperidinecarboxamide;
tetrahydro-N-hydroxy-4-[[4- (4-nitrophenoxy)-1-

20 piperidinyl]lsulfonyl)-2H-pyran-4-carboxamide;

tetrahydro-N-hydroxy-4- [ [4- (4-nitrophenoxy) -1-
piperidinyl]sulfonyl]-2H-pyran-4-carboxamide;

N-hydroxy-1- (phenylmethyl) -4-{{4-[4-
(trifluoromethoxy) phenoxy] -1-piperidinyl]l sulfonyl] -4-

25 piperidinecarboxamide, monohydrochloride;

1- (phenylmethyl) -N- [ (tetrahydro-2H-pyran-2-
yl)oxy-4-[[4- [4- (trifluoromethoxy) phenoxy] -1-

piperidinyl] - sulfonyl] -4 -piperidinecarboxylate;
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N-hydroxy-1- (2-methoxyethyl) -4-[[4-[4-
(trifluoromethoxy)phenoxy]-1-piperidinyljsulfonyl]-4-
piperidinecarboxamide, monohydrochloride;

1- (2-methoxyethyl) -N- [ (tetrahydro-2H-pyran-2-

5 vyl)oxyl-4-[[4-{4-(trifluoromethoxy)phenoxy]-1-
piperidinyl]lsulfonyl] -4-piperidinecarboxylate;

N-hydroxy-2-{[4-[4- (trifluoromethoxy)phenoxy] -1-
piperidinyl]sulfonyl]acetamide;

N- [(tetrahydro-2H-pyran-2-yl)oxyl-2-[[4-(4-

10 (trifluoromethoxy)phenoxy] -1-piperidinyl]sulfonyl] -
acetamide;

tetrahydro-N-hydroxy-4-[[4-[4-
(trifluoromethoxy) -phenoxy] -1-piperidinyl]sulfonyl] -
2H-pyran-4-

15 carboxamide;

tetrahydro-N- [ (tetrahydro-2H-pyran-2-yl)oxy] -4-
[{4-[4- (trifluoromethoxy)phenoxy] -1-
piperidinyl)] sulfonyl) -2H-pyran-4-carboxamide;

N-hydroxy-1- (phenylmethyl) -4-[[4-[4-

20 (trifluoromethyl)phenoxy} -1-piperidinyl] -sulfonyl]-4-
piperidinecarboxamide, monohydrochloride;

1- (phenylmethyl) -N-[ (tetrahydro-2H-pyran-2-
yl)oxyl-4-[[4-[4- (trifluoromethyl)phenoxy] -1-
piperidinyl]sulfonyl] -4-piperidinecarboxamide;

25 N-hydroxy-1- (2-pyridinylmethyl) -4-([[4-[4-
(trifluoromethoxy)phenoxy] -1-piperidinyl]lsulfonyl] -4-
piperidinecarboxamide, monohydrochloride;

1-(2-pyridinylmethyl) -N- [ (tetrahydro-2H-pyran-2-
yl)oxyl -4-[[4-[4- (trifluoromethoxy)phenoxy] -1-

30 piperidinyl]-sulfonyl]-4-piperidinecarboxamide;

N-hydroxy-1-(2-pyrimidinyl)-4-{(4-(4-
(trifluoromethyl)phenoxy] -1-piperidinyl)sulfonyl]-4-

piperidinecarboxamide, monohydrochloride;
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1-(2-pyrimidinyl) -N-[{(tetrahydro-2H-pyran-2-
vi)oxyl) -4-[{4-{4- (trifluoromethyl) phenoxy] -1-
piperidinylj-sulfonyl]-4-piperidinecarboxamide;

N-hydroxy-4-[{4-[4- (trifluoromethyl) phenoxy] -1-

5 piperidinyl]sulfonyl]-1-{4-(trifluoromethyl)-2-

pyrimidinyl] -4-piperidinecarboxamide,
monohydrochloride;

N- [ (tetrahydro-2H-pyran-2-yl)oxyl-4-[[4-[4-
(trifluoromethyl)phenoxyl] -1-piperidinyl] sulfonyl] -1-

10 [4- (txrifluoromethyl) -2-pyrimidinyl] -4-

piperidinecarboxamide;
1-(5-e£hyl~2-pyrimidinyl)—N-hydroxy—4-[[4—[4—

(trifluoromethyl)phenoxyl] -1-piperidinyl]sulfonyl] -4-

piperidinecarboxamide, monohydrochloride;

15 1-(5-ethyl-2-pyrimidinyl) -N- [ (tetrahydro-2H-
pyran-2-yl)oxyl -4-[{4-[4- (trifluoromethyl)phenoxyl} -1-
piperidinyl]lsulfonyl}-4-piperidinecarboxamide;

tetrahydro-N-hydroxy-4-[[4-[4-
(trifluoromethoxy) -phenoxy] -1-piperidinyllsulfonyl] -
20 2H-thiopyran-4-carboxamide;
tetrahydro-N-hydroxy-4-[[4-[4-
(trifluoromethoxy) -phenoxy] -1-piperidinyl]lsulfonyl] -
2H-thiopyran-4-carboxamide;
tetrahydro-N-hydroxy-4-[[4-(4-

25 (trifluoromethoxy) -phenoxy] -1-piperidinyllsulfonyl] -

2H-thiopyran-4-carboxamide, 1,1-dioxide;
tetrahydro-N-hydroxy-4-{[4-[4-
(trifluoromethoxy) -phenoxy] -1-piperidinyl]}sulfonyl] -
2H-thiopyran-4-carboxamide, 1,1-dioxide;

30 tetrahydro-N-hydroxy-4-[[4-[4- (trifluoromethyl) -
phenoxy) -1-piperidinyl] sulfonyl] -2H-thiopyran-4-
carboxamide;
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tetrahydro-N-hydroxy-4-[[4-[4- (trifluocromethyl) -
phenoxyl -1-piperidinyl]lsulfonyl]-2H-thiopyran-4-
carboxamide;
N-hydroxy-4[[1'- (n-pentyl) [4,4' -bipiperidin] -1-
S yllsulfonyl)]-tetrahydro-2H-pyran-4-carboxamide;
N-hydroxy-4[[1'- (4-methoxybenzoyl) [4,4'-
bipiperidin] -1-yl]lsulfonyl]}-tetrahydro-2H-pyran-4-
carboxamide;
N-hydroxy-4-[[4-{4- (trifluoromethyl) phenoxy] -1-
10 piperidinyl]sulfonyl] -4-piperidinecarboxamide,
monohydrochloride; ‘
1-(2-furanylmethyl) -N-hydroxy-4-[[4-[4-
(trifluoromethyl)phenoxy] -1-piperidinyl] sulfonyl] -4-
piperidinecarboxamide; )
15 4-[[4-[4-[4- (trifluoromethyl) phenoxy]phenoxy] -1-
piperidinyl] sulfonyl)tetrahydro-N-hydroxy-2H-pyran-4-
carboxamide; '
tetrahydro-N-hydroxy-4-{[4- (4-pentylphenyl) -1-
piperazinyl] sulfonyl] -2H-pyran-4-carboxamide,
20 monohydrochloride;
tetrahydro-N-hydroxy-4- [ (4-phenyl-1-
piperazinyl) -sulfonyl] -2H-pyran-4-carboxamide;
N-hydroxy-1- (2-methoxyethyl) -4-[[4-[[4-
(trifluoromethyl)benzoyl]amino] -1-piperidinyl] -
25 sulfonyl] -4-piperidinecarboxamide, monchydrochloride;
N-hydroxy-1l-phenyl-4-[{4-[4- (trifluoromethoxy) -
phenoxy] -1-piperidinyl]lsulfonyll-4-
piperidinecarboxamide, monohydrochloride;
N-hydroxy-1-phenyl-4-[[4-{4- (trifluoromethyl) -
30 phenoxy]-1-piperidinyl]lsulfonyl]-4-

piperidinecarboxamide, monohydrochloride;
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4-[[4-{4-(1,1-dimethylethyl)phenyl] -1-
piperazinyl] -sulfonyl] -N-hydroxy-1- (2-methoxyethyl) -
4-piperidinecarboxamide, monohydrochloride;

4-[[4- (4-butoxyphenyl) -1-piperazinyl]sulfonyl]-

S N-hydroxy-1-(2-methoxyethyl)-4-piperidinecarboxamide,
dihydrochloride;

tetrahydro-N-hydroxy-4-{[4-[[4-
[(trifluoromethyl) -thiolphenyl] -thio]-1-
piperidinyl]sulfonyl] -2H-pyran-4-carboxamide;

10 4-[[4- (4~-bromophenyl) -4-fluoro-1-piperidinyl] -
sulfonyl] tetrahydro-N-hydroxy-2H-pyran-4-carboxamide;

4-[[4-[4-(3,5-dimethylphenoxy)phenoxy] -1-
piperidinyl] sulfonyl] tetrahydro-N-hydroxy-2H-pyran-4-
carboxamide;

15 l-cyclopropyl-N-hydroxy-4-[[4-(4-
(trifluoromethyl)phenoxy) -1-piperidinyl] sulfonyl] -4-
piperidinecarboxamide, monohydrochloride;

N-hydroxy-1- (iminophenylmethyl) -4-[[4-1[4-
(trifluoromethyl)phenoxy] -1-piperidinyl]lsulfonyl]-4-

20 piperidinecarboxamide, monohydrochloride;

. N-hydroxy-1- [ (4-hydroxyphenyl) iminomethyl)] -4~
. [[4-14-(trifluoromethyl)phenoxy] -1-
piperidinyl]sulfonyl] -4-piperidinecarboxamide,
monohydrochloride;

25 1- (2-furanylcarbonyl) -N-hydroxy-4-[[4- [4-
{(trifluoromethyl)phenoxy] -1-piperidinyl}sulfonyl]-4-
piperidinecarboxamide;

N-hydroxy-1-{2- (methylthio) -4-pyrimidinyl] -4-
[{4-[4- (trifluoromethyl)phenoxy] -1-

30 piperidinyl}sulfonyl] -4-piperidinecarboxamide,

monohydrochloride;
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l-cyclopropyl-N-hydroxy-4-([4-(4- (tri-

fluoromethoxy) phenoxyl -1-piperidinyl]sulfonyl]-4-
piperidinecarboxamide, monohydrochloride;

N-hydroxy-4-{{1’'-(2-methoxyphenyl) [4,4’ -

5 bipiperidin]-1-yllsulfonyl]-1- (phenylmethyl)-4-
piperidinecarboxamide, dihydrochloride;
4-(1,4-dioxa-8-azaspiro-[4.5)dec-8-ylsulfonyl) -
tetrahydro-N-hydroxy-2H-pyran-4-carboxamide;
4-[[{4-[[(3R,5R)-rel-3,5-dimethyl-1-piperidinyl]-

10 carbonyl]-l-piperidinyl]lsulfonyl]tetrahydro-N-
hydroxy-2H-pyran-4-carboxamide;

4-[[4-[[(3R,5S8)~-rel-3,5-dimethyl-1-piperidinyl] -
carbonyl] -1-piperidinyl)sulfonyl] tetrahydro-N-
hydroxy-2H-pyran-4 -carboxamide;

15 N-hydroxy-1- (4-methylphenyl) -4-[{4-(4-
(trifluoro-methyl) phenoxy] -1-piperidinyl]sulfonyl] -4-
piperidinecarboxamide, monohydrochloride;

N-hydroxy-1- (4-methylphenyl) -4-[[4-[4-
(trifluoro-methoxy) phenoxy] -1-piperidinyl]-sulfonyl] -

20 4-piperidinecarboxamide, monochydrochloride;

tetrahydro-N-hydroxy-4-[[4- (phenylmethyl) -1-
piperazinyl] -sulfonyl]-2H-pyran-4-carboxamide,
monohydrochloride;

N-hydroxy-1- (phenylmethyl) -4- [ (4-phenyl-1-

25 piperazinyl)sulfonyl)-4-piperidinecarboxamide,
bis(trifluorocacetate) ;

N-hydroxy-1- (phenylmethyl) -4- [ (4-phenyl-1-
piperazinyl)sulfonyl] -4-piperidinecarboxamide,
dihydrochloride; and

30 4-[[4- (4-butoxy-3-methylphenyl) -1-piperazinyl] -
sulfonyl] -tetrahydro-N-hydroxy-2H-pyran-4-

carboxamide.
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Most preferred are compounds or theixr salts
are those of Examples 19, 51, 47, 17, 42, 15, 12, 14,
35, 32, 23, 3, 2, 36, 43, 44, 13, 6, 46,28, 30, 10,
50, 9, 18, 31, 16, 8, 55, 11, 38, 53, 33, 41, 40, 4,

5 54, 34 and 5.

Table 1 through Table 221, below,
illustrate several compounds useful in a process of
this invention. Each group of compounds is

.- illustrated by a generic formula, or formulae,
10 followed by a series of preferred moieties or groups
that constitute various substituents that can be

attached at the position clearly shown in the generic

structure. The generic symbols, e.g., Rl, R2 and the
like, are as shown in the tables and are not

15 necessarily as defined before. This system is well
known in the chemical communication arts and is
widely used in scientific papers and presentations.
For example in Table 1, Rl and R? groups of the
generic structure shown and of formula I are

20 illustrated as being taken together with the carbon

to which they are bonded illustrate structural
variables that can substitute for the Rl and R2
groups shown in the balance of the table. There are
12 R1 and R? groups shown that are used to represent,
25 in a non-limiting manner, 12 distinct compounds that

can be prepared for use in the invention.
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