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conpoundspef14di6g ﬁggg t invention are inhibitors of mammali an
met al | opr ot eases and Definitions:
xamples of potential therapeutic uses of MP inhibitors include

rheumatoid arthritis (Mullins, D. E., et al., Biochim. Biophys. Acta. (1983)
695:117-214), osteoarthritis (Henderson, B., et al., Drugs of the Future (1990)
15:495-508); cancer (Rasmussen and McCann, Pharmacol Ther., vol 75 no.
1, pp. 69-75 (1997)); the metastasis of tumor cells (ibid, Broadhurst, M. J., et
al., European Patent Application 276,436 (published 1987), Reich, R., et al.,
48 Cancer Res. 3307-3312 (1988); multiple sclerosis (Gijbels et al, J. Clin.
Invest., vol. 94, pp. 2177-2182 (1994)); and various ulcerations or ulcerative
conditions of tissue. For example, ulcerative conditions can result in the
cornea as the result of alkali burns or as a result of infection by Pseudomonas
aeruginosa, Acanthamoeba, Herpes simplex and vaccinia viruses.

Other examples of conditions characterized by undesired
metalloprotease activity include periodontal disease, epidermolysis bullosa,
fever, inflammation and scleritis (Cf. DeCicco et al, WO 95 29892 published
November 9, 1995).

in view of the involvement of such metalloproteases in a number of
disease conditions, attempts have been made to prepare inhibitors to these
enzymes. A number of such inhibitors are disclosed in the literature.
Examples include U.S. Patent No. 5,183,900, issued February 2, 1993 to
Galardy; U.S. Patent No. 4,996,358, issued February 26, 1991 to Handa, et
al.; U.S. Patent No. 4,771,038, issued September 13, 1988 to Wolanin, et al,;
U.S. Patent Number 4,743,587, issued May 10, 1988 to Dickens, et al,
European Patent Publication Number 575,844, published December 29, 1993
by Broadhurst, et al.; International Patent Publication No. WO 93/09090,
published May 13, 1993 by lIsomura, et al.; World Patent Publication
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The following is a list of definitions for ternms used herein; @.‘k?ﬁoz is a
saturated or unsaturated hydrocarbon chain having 1 to 15 ca H‘)o

pr ef er abl wdods28dfd) nore preferably 1 to 4 carbon atons. AI NMALSS nay
be straight or branched. Preferred branched al kyl have one or /ywo branches,
preferably one branch. Preferred alkyl3are saturated. ' Unsaturated al kyl

have one or nore doubl e bonds and/or one or nore triple bonds. Preferred

unsat ur at o] o) ri_pl,ecbond, nore
pr ef er abl ?ég%oﬁgﬁ‘m’b &nﬁpﬁkpém%hg%é b&aw SH %bg laﬁgegurqpe’an
subst i t utfRatent Rubticatien anheﬁsﬂaétﬁ&mmm%hﬁd ugustd 2, 1§@Bsby Beckeltal kyl
are nono-qt 4i -, or trisubsti tuted Al kyl may be substituted wth hal o)
hydr oxy, aryl oxy gD phenoxy)) heteroarxl oxy, acyloxy (e.g.) acetoxy),
carboxy, aryl [t éVOLéd eHRdYRNtRgeAUs 4P dBRIDIL these MstrlgRroteasesr BRAtEW kyi |

spi rocycl @isedéad felafid ﬁpun@&hké’d“n'?@tallbﬁrf(ﬁeaéé"la@%ﬁgo Tﬁbé@ﬁ a %rléﬁWOf
conbi nat i OR thereof. Preferred roups inclu

eth ropyl,
S onr ooyl INNISIEE PAVEBASH BreRATednIREIaIS. & anBaistG RGT JAL oSyt apatrid
referred m@télmpemteasa nhmmdsrs hyslifalc ainbareamigetdiséssed | asdaeigedamitd ") is a

hydr ocar bontﬁr]@P ntscorrpr d of 1 to 6, pref erably from 1 to 4, nmenber atons
(carbon aNG (S 3?8?{9'?’ ‘present). "Aryl" is an aromatic hydrocar bon
ring. Aryl rings are monocyclic or ~ fused bi cycI ic ring systens.

Monocyclic aryl rings COM@UIVII\EAW@?“TIQEQW ring. Mnocyclic aryl

rings are also referred to as ngs |cc Ic aryl rings contain
from8 to 17 cah®omvantom, pievi mn;»p@rtds Mu@taraf@n p@temsmmbltm i ng.
Bi cyclic geydilg] rGtQ%séQC)laHéd@vrﬁ Hre LHbe(Fe whe ﬁnﬁ%@&ﬁ’dnhbﬁ@ char da%&é/rhzefand the

other ring is or heterocycl oa Preferred bicyclic aryl
ri ngs con‘b&‘l%’@%s a@W'tdr of7 h%eﬁ'?d’”ﬂ?%gg‘ fPasticylare the) peasenyrinyertidRer ed
rings. Ar bélatésrtgscdmﬁo@ﬁiyﬁéﬁhgtats%@ﬂjr@rac%éhﬁhgtt@ttﬁé fiidWing PotrAule 4
substltueags on the ring. Aryl "'may be substituted with halo,” cyano, vitro,
hydr oxy, rboxy, am no, acylam no, alkyl, heteroal kyl, hal oal kyl, phenyl,
aryl oxy, heteroaryl oxy, or any conbination thereof. Preferred aryl rings

i ncl ude naphthyl, tolyl, xylyl, and pheny _ fhe nost preferred aryl ring
radi cal is phenyl. WD 99/ 52868 1 4 2002 PCT/ US99/ 07826 J

"Cycloal kyl" is a saturated or un d hydrocarbon ring. Cycl oal kyl
rings are not aromatic. Cycloalky Nire nmonocyclic, or are fused,
spiro, or bridged bicyclic I’Ilf Syst . Mon clic cycl oal kyl rings
contain fromabout 3 to about™® carbgn atons, Pteferably from3 to 7 carbon
atons in the ring. Bicyclic cycloal k ontain from7 to 17 carbon
atons, preferably from7 to 12 carbon he ring. Preferred bicyclic
cycloalkyl rings conprise 4-, 5-, 6- or 7-nenbered rings fused to 5-, 6-,

or 7-menbered Wh@ggn FQ/N ORl th ramawuefwewagmﬁtl tuted or substi tut ed
with from1 to,4. substituents Cti %‘% cloa y be sushstjtuted
ﬁes WP

with halo, cyands dM¥§tOTheAIEP oéﬂ ?Pmeﬁﬁenﬁ)ﬁn%&%%ef%ﬂ} Xy,

car boxy, enantiomecsyloarthaoformuld @bovehedrer paryhasgutically acreptatiie realts on

t her eof j i opropyl) cycl opentyl, and
cycl ohexys{c’%&ﬁla# g&&x%ﬂa{%r '0 Stétﬁn%r%g ' é%@ng’eg%/&ﬂ ogo IO>F/’r )ef e?/r edphal g are
fluoro, chI or o Thecamponndselr theppresent inventien are geefubfar thedteadmestpbei al | y
fluoro. ' gisgalesl kuhd | Soifihe! Shich" e Neehardkietizel © by dngankan

substltute substituents, Pre erred hal oal k are

Cl- C12; nmqéa',!ﬁmp&qars@d %ﬁtb!'t)l:l Cg‘\cqasﬁ@gbf eftae r davestion fé.lr@emptsa“g@# eferred
hal o subsbhbnﬁa&éuta;raecfo ImpsisticHy! cefpisthg Tﬁaesemétnpwuahgrrqrﬂehmb@ﬂﬁw is

cont i ni natLalP nREOARGS oMnsthede ot G5 ToncreraSroEraeTeER bt o

are adj acmladxblst ey knksshabfpoimidsaior thenpRainsaddutivanbesmpbsitisng car bon
and heteroat bgln the chain, preferably 2 to 10, nore preferably 2 to 5.

For exaon@ QQeTI , -C>a|ky| or -O heteroal kyl) radicals are
included in - heteroalkyl Het er oal kyl chai ns may be strai ght or branched
Preferred branched heteroal kyl have one or two branches, preferably one
branch. Preferred heteroal kyl are saturated. Unsaturated heteroal kyl have
one or nore double bonds and/or one or nore triple bonds. Preferred
unsat ur at ed heteroal kyl have one or two doubl e bonds or one triple bond,
nore preferably one doubl e bond. Heteroal kyl chains may be unsubstituted or
substituted wwth from1l to 4 substituents. Preferred substituted

het eroal kyl are nono-, di or trisubstituted. Heteroal kyl nmay be substituted
with lower al kyl, halo, hydroxy, aryloxy, heteroaryl oxy, acyloxy, carboxy)
nmonocyclic aryl, heteroaryl, cycloalkyl, heterocycloal kyl, spirocycle,
anlno acylanlno am do, keto, thioketo ~cyano, or any conblnatlon thereof
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4 wo 99isz868 1 4 OCT 2002 PCT/ US99107826 6 "Heteroaryl" is q&g%ﬁ‘ﬂ@bi C
Ying containing carbon and from1l to about 6 heteroatons in t ;

Het eroaryWQ?%@QGSare nmonocyclic or fused bicycfic ring syst@ifusddapggyclic
het eroaryl rings contain fromabout 5 to about 9 nenber atons (carbon and
het eroatons), preferably fromb5 or 6 mBnber atons in the ring. Bicyclic"
heteroaryl rings contain from8 to 17 menber atons) preferably 8 to 12

menber atons in the ring. Bi ‘DETAH.EB‘DES@RWTI@N‘QS include ring systens
wherei n one “nfﬂ\é?l[s heteraa&i and the other ring.is aryl, heteroaryl,
BIGENE

cycl oal kyl , epmePEn e qjﬁé?%tr 'Pé(ﬁmb?'%ﬁé |'%h'F’?BPE§r Bﬁf‘%mm"ﬂansyst ens
conpri se ﬁetaﬁepr@lteﬁsemnbered rings fused to 5-, 6-, or 7-menbered rings.
Het eroaryl rings may be unsubstituted or substituted with from1 to 4
substituents on the ring. Heteroaryl may be substituted with halo, cyano,
nitro, hydesrys aodrDefipjtiongno, acyl anmino, al kyl, heteroal kyl) hal oal kyl,

h I I f. Pref d
o RS R o b e e
a

pyridyl, and fufloylis & sewéatedm wegatynated bydrcacatrmmcbanmhawng to 4Bed ri ng
cont ai ni nga rbafbrﬁ@dprfe'fé}ﬁggz 1 %o 480Horé g@@% gaabﬂom Jcatﬁ’or?’)atcﬁ]ﬁéewﬁ\} |oms i n

the ring, erelrn no roat ofrs ar and no carbon
in the ri®§ atrﬁamah{ageétﬂ@éﬂ’gr%alé’@%caﬁﬂac%@cﬁe'ﬁéd|Qfa&¢|%%ﬂ iy &&Y@d@@&ﬁr

ami noi_ or tivbi @rarﬁ@@sca rke.eretaaﬁ@edné Optdnchhiet wr@@fféooaélkw fdré”%%tl%"’a%dmt '
aronmati c. s are or,are fuse L
spiro bi cﬁﬁ“fﬁ%@ gﬁyéthé%ﬁ HBBWP:%L%EEPB%(?N%PRW‘? [QTGOTR R q in from
abogt 4 n{) cbomldteut Peefea‘eueunjsﬁtoraieqﬁ cmkgibdmv@ndnbemret\rfmtdvm)e uamefbemabh;_ f r]?m 5
to 7 nme oy i e clo rin in from
7 to 17 milEr BERghamolt pefétapl) P, bt ThARLT IR i amEynbe
Bi cyclic hmsebs'tttsat&d)aark)wbsmtngm omth afrqrmf i oho abosubstittentabout Plefeeredns,

f bl t
pref e abl \ubffhd o Zar8! flo: BHcYsH i BELEREEY ARG hfqycsggfbr Ocycpoal o

fused, spiro, re erred
rings corrwithsé‘aio thFij F'M%We(%g rPh@%OW)séwt@@aSY'OXﬁ- acyloxy- (@&gber ed

rings. Fbta%(e%?%' 9&'%)@ éfy'l‘@é W%lﬁ%@%bﬁl“&@@o@lkyﬁ%éﬂ yEI%@lR“Mth from
1 to 4 substituénts on the rj eroc CL i Eﬁty substitutéed with
hal 0, cyarf®'TORYEIRox§MiRGy b"i‘mﬂfjé k&CM a”?'HPok elo, Amipketo. acyRBRI n8" &Y

ahm do, fal Icplrr)buheﬁm tiserewF. mafe:raédndlkylmreupb mlphﬁre)k nyetﬁyhaétﬁylcomﬁmpgatl on

t her eo upstit ts o) te 0a cl ude hal o an

hal oal kyl 'g’g%% ﬁ%@y wqyé %'Ey apﬂ%nyﬁ rkﬁ% g‘flﬂwfan)ﬂpradl cal substituent of
al kyl or het er dslbkylaswinefezied dai Heddinaci Claweslibsydrocaribon smaiatycted.,

gom nal |y R o1Vf98 SR06R o cHT ARG LI B75 BBy Glncai ¢

diradi cal su ri'ng contai ni ng
atonms (car btm4omemlt>@rramdcarppéfwhbesergammslfrﬁrﬁ@@nt)atoms Wi l e al kyl ,

heter oal kyl , cywawm aﬁﬁﬁat&eh%%‘é%&ﬁhhﬁ' Ah@hm'&_%é@)’e beosedydit Lot ed

W th hydrgx and am do st at above ol lo are not

envi si oneéug%d %I*R—)/C?ﬁv'@ﬁt?fyéﬁﬁm§ gnec aéYt’éﬂQﬁaﬂorﬂt@"hG Wbeﬁ #eASiAg a

?oubl et b]?rtﬁé Tirg. AMndQCIQSJQﬁ,'I a«hgscdre(hls@ r@fee:@ﬁbt@naé)mewgnagslombyachbond
except far_ vin

Mo h d
attached tBYH1 ‘?@a&ﬁﬁ% ?%)1 CEH b%’zﬂgtgﬁ“?&%’%ﬁ?f?%g%% ﬁgoﬁhgpétgﬁg? heg
to a singlie tberrtmrgn Bat¢\miicaary! eihgstihcledeatingrsysteensraiiareirabaesring tisianyla

that ol 20 FEL01E AEEng B o4E: EibleaYl, o neterilohudlh ¥iaféist sofdicgc”
attached taryh ringsbcamptise & s6-has 7ameantered alngacmct 40 -, 6-, or 7-
membered rings. Aryl rings may be unsubstituted or substituted with from 1
to 4 substituents on the ring. Aryl may be substituted with halo, cyano, nitro,
hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl, phenyl,
aryloxy, heteroaryloxy, or any combination thereof. Preferred aryl rings
include naphthyl, tolyl, xylyl, and phenyl. The most preferred aryl ring radical
is phenyl.
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A "pharmaceutical |l y-acceptable salt” is a cationic salt forr{vralr'g e{- RAEY
acidic (e.g., hydroxam c acid) group, or an anionic salt for 8 at any
basi ¢ (e.wo099aa8680) group. Many such salts are known in the ditseedSsz
described in Wrld Patent Publication 87105297, Johnston et al., pu fi shed
Septenber 11, 1987 incorporated by reference herein. Preferred cationic-
salts include the alkali nmetal salts (such as sodi um and potassiun), and

al kal i ne earth. . j | cium a iCc
Sal ts. Prefer r oVARPIHR S B LR eB bor TRRARE Y POGSREhN The” Kiclid

sal ts), suingerdeew! acembtisyCyutlesikybtingpace rwnogydiia, e dreKesed spand, wr

cont enpl ated i t addht 4 ; ARy, i tical
cont or " ungy So8 HeNEl YRGSy steed MphodRiE Ty RalkyR rnBR ok memEbdif ' 12
be prepar Sdtor RBANY HCatRRR SRS, preferadly fieehsiten’ carern rtamadnithe trings

i ncl udes g%ftliéfdyb@all@ﬂi'rhgs cOredinFRAIh Y & €7 vatBort BERRS! referapiy fignski | | ed
Q

arti san, the, skilled artisan i ble tqo prepare a nunber” of salts
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"bi ohydr olsybatituentenodethe singn Cyciahikydfmay nee slulsbptitotedhsedth mialdi ¢yana, hat
does not i rf 1 t Lrbi bifary, agti.yi t he n t hat
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met al | opr ot ease iIHIHEFS, chigrpyPROMQ T {ades Prefared ado arm flupr: chioreeadi |y

convert ed dng bR orerrers Ty ar@EbRS Rk MIuargTREPRL alILGre! f er abl y @
unan subj ect tp vyield, an_activ al | opr ot easg_ i.nhi bi tpr.

b ohydr of y>abl Balalef: e Ghaitht dragehelly 8t SR PtrABPR At bredhat

does not iwitteoherer miord haie substilueats. otRraferraed iiatoalioylyarecCiivC Yy, oforehese

conmpounds j 8Ly, % y i Ao vyi ive

nmet al | opr (E)?é%ye&% r%?blbﬁgré ' Amﬁgé(;l %?%‘gecﬁ)ss@pc%%p@i%r ne‘%ggﬁy?%%g%lb

conbi nat i Gbstitugntol aree fluerg. and ©btaip! oplbeeasesti iigtartest ) halpalkyl I8l vent

(e.g., waifflloropfhyd: Honig et al., The Van Nostrand Chemist’'s Dictionary,

p. 650 (1953). Pharmaceutically-acceptabl e sol.vents used according to this

i nvention i ncl ubERRBEY (i AsaleratRd of HpeatErted\GNAN CRBIANIBY SgTRaN 2Bt i vity

&f ij he {rﬁtﬂ Iléﬁstobgéseheléérbthﬁirhprwh@reﬁh ) n@ahﬁg : lh%‘tédl*@?%m_s aged Ib adjtaﬁedt.k_ ed
, Ndi net hyl f.or mam de_and ot hers known or r i et erm ne e skille

artisan). MEGIoEkyl FRIRS, contain eﬁg'é"i%n@r "1,e5aam8x"b(ﬁra cE—fF‘%oﬂ‘iﬂIgoﬁs""‘F'aferred

t o her ei n Helgmatdras)ks tratitaichaiy, tprefecabipi 2 ¢d 1 anoreg préferably Hawb &' §or
Condensed ucal. et Janar X, i LS t] . i fic

_protected %ﬁ%g‘aﬁg@fg h{el'%"dé(?i'av%%i égs'%cjip é%%égg(y%éﬁi‘gégo?%}H@él}lﬁéﬁght

i nvent i on heleipadkyi.nt Hetereatky! whainsnimayhdge straighypei daaneieds Brafefredsef ul

prot ect i Ngyghendls hetéidally? FBve ¥ne: of Sw hafcHdie pliifbidbly Und Bparseér.! | ed
arti san. A% seéjghereln manmmal i an net al | opr ot ea to the
,eg@p

e’ refer

pr ot eases deteroalkys argRatyrasethd Uspa ?@%Eﬁtﬁ"@_ﬁ“‘b’bi’?vﬁr%ﬂ%r@d
" mamal | tarmm_% ébb@l@fmrﬂﬂfﬁﬁalgt Hrleugie rrfiilﬂé‘ tﬂﬁb?tbor@ﬁ?t anrafemfec( DheAteratedy
zi nc-contaginin zynme found in ani ., prefer manal i an source
capabl e Ofahegggo%)ﬂgyisﬁée% Pr ek e%”@élqr%&‘%%lbé’f‘pnm’erﬂ‘%téé%gﬁycan
]tcmder sui lt@td eoaa&abog@ndHéﬁemilk lﬁgn%igsrﬁna ebﬁmgabeamédimnwmmtbd foun]gl,

or exanpl e. . Pat. .No. .4, | r ren t he cedure o
Cawst on, e“f”“éfrpfn kﬁ%ﬁs%%@"%&ﬁ (P rf@fﬁd ¥ 's\ﬁﬁtg,gz%e?teﬁ%agfﬁfarg r@@'ﬁf?’hgﬂ iC
substr at e ,i er desubstinddd by Hatenogécyl enay He sebstiluted Biitio Hewer Bilkyhyhaidzes.
Comm (19 : - t [ In eakdown
of these S‘%&dﬁé’ﬁarﬁgaﬁﬁ%ﬁg%ﬁ %#ngﬁ rcg‘g‘?% rﬁ@é%%@'b?g#eg%ﬁq'
net al | opr ctysiastkydnAeterocycloaliyhc spirogyelengamping, e &Sy BMAPc hagido, siketP.ar i n
;gf&tsggfo@gaggi&rcyﬁﬁaw} Sny BYFBfhation tHEred! 52868 9 ' ~ J~ OCT 2002

“Heteroatom” is a nitrogen, sulfur, or oxygen atom. Groups containing
more than one heteroatom may contain different heteroatoms.
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stronmelysin or skin fibroblast collagenase. The ability of candi date
conpounds to inhibit netalloprotease activity can, of course,4igeTt#2ed in
t he assaywodeszsssbed above. |sol ated netal |l oprot ease enzynes sed to
confirmthe inhibiting activity of the invention conpounds, 3‘?@5@?@‘@3&9
extracts which contain the range of erfzynes capabl e of tissue breakdown can
be used. . WD 991 52868 Conpounds: 10 1 ~ OCT 2002 PCT/ US99/ 07826 The

bj ect i t, | h the_fol | t

Formita (1)1 nFEteroRsg, 3o AIERRHE T BHiahind Safa S a0l abater o n
each R3 iGhetedeptonueit the ﬂegecftletﬁaréar(yhfmge areompneoopslicsbi fugedf bibyalicogen,

| | d R
Pon 1 o) SERETRe MonBEIIE"Ardany bk SEHIGHI AR, atBE B SEBLESC Tt oo
bond M@@mheR@t@@ShW%@ranctahﬁwoam@r daaref@;abiyafrgam Shet & mnyber

cycl oal kﬁtomaehefm;:m 03'9?%)ollcatﬁétbﬁﬁ‘éfyl ﬂhg@eécﬁ{tﬁﬁ*f gggm N{)&p@rf ﬁ{ernﬁ*&br% s

hydr ogen and Io referred referred X is
S2 In tRIORSREE §E%€il%édp 2 membenatamsyierth edmauBtcm%h@bﬁr@?ryl &P |

Eretefe;??;ghcludhécﬂlggs‘y‘skenmbamt@émgﬁdr@lrﬂm@ is ﬁébér@éYylg%rr\d!‘ghQ;déﬁéV|rﬁ>|>gY|s ) NW
u

wherei n T t?'éil?ﬂﬁ Cé(ﬁﬁ’ﬁ%ﬁ éFyhe??fQP¥F@§?‘§/ﬁ y‘ylieé%ﬁfﬁ% Zblcych%

het er ocy Hetatdary! ringdysaémenydmprse Bt &- cmyﬂrt;aiﬁb@wd r&r\g&fd&e@% 5N SdR4, I

N- NR, R4 r e n C ngdependent

hydrogen60 &G}Q éﬁe%‘gg}k{yﬁégar ﬁiéteﬁé@lgfﬁrﬁ% g@\g’ aILﬂ?IUbSRtlJ Gd o d

het erocyd@étlmd wijle | foemkéripl 4 substduventscool tiel kmgyIHe}e(OaryD mayChe R4~

Kl-lhgr eR|4n \%#g?g?{t]ec?]%\?t;ﬁ g&loaegar?é‘crht & h@%oggeé@ gt Iayne'ach iifg)‘“%‘# aqc#é)éendent |y

hydr ogen,heigioglkyal pfoalkdy mgvkyawl%ﬁm heﬂeé@@wd%fyl or @nyl eameyjnation

het er ocyghgmdfy! Préféﬁrbafﬂétémd | %shﬁbﬁfd@cmﬁér%m if@é%lo(lm%?ﬂ/lr;btﬂ%wmer ein

said rin cl oa eter cycl oal kyl, cycl oal keny!

het er ocy Yé‘é“'ai'nw”‘é)b A i anyl fs - R ~~-QRa C-CRa C-C QRa C-C QRa Q

(viii) n (ix) “Qe(téﬂoc%lﬁaﬂd?{’r i9ra $aturated\6r unsdtdrated ring containing carbon
and from 1 to about 4 (preferably 1 to 3) heteroatoms in the ring, wherein no
two heteroatoms are adjacent in the ring and no carbon in the ring that has a
heteroatom attached to it also has a hydroxyl, amino, or thiol radical attached
to it. Heterocycloalkyl rings are not aromatic. Heterocycloalkyl rings are
monocyclic, or are fused, bridged, or spiro bicyclic ring systems. Monocyclic
heterocycloalkyl rings contain from about 4 to about 9 member atoms (carbon
and heteroatoms), preferably from 5 to 7 member atoms in the ring. Bicyclic
heterocycloalkyl rings contain from 7 to 17 member atoms, preferably 7 to 12
member atoms in the ring. Bicyclic heterocycloalkyl rings contain from
about 7 to about 17 atoms, preferably from 7 to 12 atoms. Bicyclic
heterocycloalkyl rings may be fused, spiro, or bridged ring systems.
Preferred bicyclic heterocycloalkyl rings comprise 5-, 6- or 7-membered
rings fused to 5-, 6-, or 7-membered rings. Heterocycloalkyl rings may be
unsubstituted or substituted with from 1 to 4 substituents on the ring.
Heterocycloalkyl may be substituted with halo, cyano, hydroxy, carboxy, keto,
thioketo, amino, acylamino, acyl, amido, alky!, heteroalkyl, haloalkyl, phenyl,
phenoxy or any combination thereof. Preferred substituents on
hetercycloalky! include halo and haloalkyl.

“Spirocycle” is an alkyl or heteroalkyl diradical substituent of alkyl or

heteroalkyl wherein said diradical substituent is attached geminally and



t WD 99/52868 wherein V is cycloal kyl, heterocycl oal kyl, cycl oal ﬁ%&l , and

ket er ocycl oal kenyi. Preferred Z is NNOR4, N SR4, N NR4Ra, N CRaBER EM% |

N-C- R4 whevernsases s at | east 1; CR6R6; and a ring, wherein f§+ fej/(f)/?zsi S
n

cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, or heterocycl oa eﬁ&? : t he

above structure, mand n are integers i’ndependently selected fromO to -
about 4 and m+ n is fromabout 2 to about 7. Preferred mis 1 and

preferred is. 1. '\Abét $.r e[n%réec{ m#.nis 2. The invention al so4i ncludes
optical i P 53058 3YISEaHaSUHENE fImY GhERG, Sgifyring containing” 4 to

phar maceutmemubley atmue (tabba s dieteroatariny, gireésrablyohpd6 shgmbbkl atamns.des,
esters, or im : u a Q. n e

i nventi on can f}g’ﬁf&% Iegﬂ{ﬁgﬁa tﬁWa%é%'g\ﬂyg@{j h%?%rg-égﬁﬁ)éfggp%gggtrﬁ% P%g

mat eri al s Sybstituted w@dwdrﬁgy,tar@moﬁﬁd@m@%as ptaded abeve.itba fallewikgowa, nade
by known rRdtledmsiondd mrtBeGRVEMIgH:al |y available. Particularly preferred

PET) LS00 07826 beFERSO AR (e R-Calbpn G57sig A SNEROTd) R i S | b ~— p
HOX Rz N'R 3t cAgifbXroffos ttéched to/a thtboN bedYingd Slddubidbbhd (Bxéept = OH
or O R~ NHOH ¢, vinylogous amides).

3. More than one hydroxy, amino, or amido attached to a single

carbon (except where two nitrogen atoms are attached to a single
carbon atom and all three atoms are member atoms within a
heterocycloalkyl ring).

4 Hydroxy, amino, or amido attached to a carbon that also has a

heteroatom attached to it.

5. Hydroxy, amino, or amido attached to a carbon that also has a

halogen attached to it.

A "pharmaceutically-acceptable salt" is a cationic salt formed at any
acidic (e.g., hydroxamic acid) group, or an anionic salt formed at any basic
(e.g., amino) group. Many such salts are known in the art, as described in
World Patent Publication 87/05297, Johnston et al., published
September 11, 1987 incorporated by reference herein. Preferred cationic
salts include the alkali metal salts (such as sodium and potassium), and
alkaline earth metal salts (such as magnesium and calcium) and organic
salts. Preferred anionic salts include the halides (such as chioride salts),
sulfonates, carboxylates, phosphates, and the like. Clearly contemplated
in such salts are addition salts that may provide an optical center where
once there was none. For example, a chiral tartrate sait may be prepared
from the compounds of the invention, and this definition includes such
chiral salts.

Such salts are well understood by the skilled artisan, and the skilled
artisan is able to prepare any number of salts given the knowledge in the
art. Furthermore, it is recognized that the skilled artisan may prefer one
salt over another for reasons of solubility, stability, formulation ease and
the like. Determination and optimization of such salts is within the purview
of the skilled artisan's practice.

A "biohydrolyzable amide" is an amide of a metalloprotease inhibitor
that does not interfere with the inhibitory activity of the compound, or that
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Q = a derivatizable group conpatible with the imdo N that can be further
mani pul ated, provided it ultimately results in a conpound of1HﬁST| 2W2nt i on

I n Schene\ﬁogfx'szg@ and X are as defined above. The 4hydrox¥8i8J (%)7 %Sl a)
depicted as starting material for Scheme 1 is , comrercially 2148

(such as from Al drich). i 4 OCr 200Z WO 99/528@&8 PCT/ US99/078?,6 1?-In
t he above Schene 1, 4- hydroxyprol i ne (Sla) is coupled with a desired acyl

deri vative_ of chajce _us commnl k?ovvn met hods ve (S1
SRRty LRE i Vg Al R g R I e B R
nmet hods wepref&ratiy atfuibe sibjédtad veld aralactme Imeﬁaﬂgpdmtb%eunhtﬂﬂbr on and
cetone Sre 1o camoimARYR2pH KGkEhP BRI is APEnde o A HeSAREPHAE ver
known net Hob®igsg ﬁﬂld@@SUMnmterée@pthhm mfa@imutejasa:mhlbltdmysacmdty For

I t
5)523Es$| tut eg}éggr_ggjz)nm%d o tﬁé}“ Eerélﬂﬂ))’?%ﬁﬁ@%é Q%%iu ' cbgg%]@?atrﬂ@r?s‘ to
gi ve the JRSPR@PIHA Maremal \arre psefarablyhd maen wbiectdo=yirld ApcReMSnes of

type R-~R-mbhtdifdbrafeaseomiesiestd Wi th ket one Sl c to give hydr azones of type
S1d. The final c¢aqpv Sle, cgn be ac |she sin coupling
procedures wel kar?é%ydr(?&@g‘%l@sﬁredsaﬁq |e§ nél‘?]&gﬂ RTP ﬁ’lh'B‘ﬁ et hyl
ester wi t hthiadsioeshyolr imteitfemivita. theamd&ildp@mm&l@td? ~agtivityRof ﬂHeTSep

:R'ha?/o;;/en (f?rﬁgﬂ%éagenmagl 'I?y\'eadr{lg ?g\é‘%ﬁ%ﬁj )Léy;(ﬁyl gn_ %1 3’?@3) é’t glml;wSlY

¢ from Scheetallbprbteasecihittitaro be converted into conpounds of type S2e,
Sl 20 SRDedi0aROULLS SImbKRE oW, RRERASABiARR 67 oIt ©

using a Wettig, erson

(e.g.. a metalloprotease inhibitor) and a solvent (e.g., water). See J.
Honig et al.,, The Van Nostrand Chemist's Dictionary, p. 650 (1953).
Pharmaceutically-acceptable solvents used according to this invention
include those that do not interfere with the biological activity of the
metalloprotease inhibitor (e.g., water, ethanol, acetic acid, N,N-
dimethylformamide and others known or readily determined by the skilled
artisan).

"Optical isomer", "stereoisomer”, and "diastereomer" as referred to
herein have the standard art recognized meanings (Cf., Hawley's
Condensed Chemical Dictionary, 11th Ed.). The illustration of specific
protected forms and other derivatives of the compounds of the instant
invention is not intended to be limiting. The application of other useful
protecting groups, sait forms, etc. is within the ability of the skilled artisan.

As used herein, "mammalian metalloprotease" refers to the proteases
disclosed in the "Background" of this application. Prefered "mammalian
metalloproteases” include any metal-containing (preferably zinc-containing)
enzyme found in animal, preferably mamalian sources capable of catalyzing
the breakdown of collagen, gelatin or proteoglycan under suitable assay
conditions. Appropriate assay conditions can be found, for example, in U.S.
Pat. No. 4,743,587, which references the procedure of Cawston, et al., Anal.
Biochem. (1979) 99:340-345, use of a synthetic substrate is described by
Weingarten, H., et al., Biochem. Biophy. Res. Comm. (1984) 139:1184-1187.
Any standard method for analyzing the breakdown of these structural proteins
can, of course, be used. More prefered metalloprotease enzymes are zinc-
containing proteases which are similar in structure to, for example, human
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Conpounds of type S2f are prepared from ketone S1 ¢ using well dﬂ

met hods swahmesedhose described in J. Chem Soc., Chem Conpaifrussbdigd 443
and Tetrahedron Lett. 1990, 31, 5571. Conpounds of type S2g and S2h are
prepared from ketone Slc using well kifown condensati on methods with )
mal onat e type structures such as those described in Synthesis, 1978, 385

and Tetr abyesiy 1993, . fi Coin g@ﬁgg ere i n ;
according to ?Weswﬂeggt?ﬁﬁ g?%gabovg \/\4her(:}é\,nSlﬂ%éI g?"@?orgﬁsz:?'?gf

subst i t ut @MRAPHRIS IR BRI ExsiliRRiatesserardivEy saBpPf SPRMSS: b§ tesied i

exanpl e, 4sdeRisofebeldi SbAe. disotdtebemetatippratdass efegdiisheth by Wsdd tdbr echt

et.al. in_Oganic Synthesis (1992).. p.200. A variety of co gﬁ@ an be
gener at eqo IR e mRGAARuRY Ganmgrimaioseiipel s pn e BRI E ove: |
i's recognwhith tbatain thé sapgefdr amtymes capable pf dissueibrgagdowp €am bteny
reactive @g&ftionality such as a carboxyl, hydroxyl and the |ike, during
the formatTon of the sultanester. This is standard practice, well within
the normal practice of the skilled artisan. In the above schene, where Ris
al koxy or al kylthio, the correspondi ng hydroxy or thiol conpounds are
derived fromthe final conpounds by using a standard deal kyl ati ng procedure
(Bhatt, et al., "C eavage of Ethers", Synthesis, 1983, pp. 249-281). These
steps may be varied to increase yield of desired product. The skilled
artisan will recognize the judicious choice of reactants) solvents, and
tenperatures is an inportant conponent in any successful synthesis.

Det erm nati on of optimal conditions, etc. is routine. Thus the skilled
artisan can nake a variety of conpounds using the guidance of the schene
above. It is recognized that the skilled artisan in the art of organic
chem stry can readily carry out standard mani pul ati ons of organi ¢ conpounds
wi t hout further direction; that is, it is well within the scope and
practice of the skilled artisan to carry out such mani pul ati ons. These

i nclude, but are not limted to, reduction of carbonyl conpounds to their
correspondi ng al cohol s, oxidations of hydroxyls and the |ike, acyl ations,
aromatic substitutions, both electrophilic and nucl eophilic,
etherifications, esterification and saponification and the |ike. Exanples
of these mani pul ati ons are di scussed in standard texts such as March,
Advanced Organic Chem stry (Wley), Carey and Sundberg, Advanced O ganic
Chem stry (Vol. 2) and other art that the skilled artisan is aware of. WO
99152868 14 1 4 OCT 2002 PCT/US99/ 07826 The skilled artisan will readily
appreciate that certain reactions are best carried out when ot her
potentially reactive functionaiities on the nolecule is masked or
protected, thus avoiding any undesirabl e side reactions and/or increasing
the yield of the reaction. Oten the skilled artisan utilizes protecting
groups to acconplish such increased yields or to avoid the undesired
reactions. These reactions are found in the literature and are al so wel |
within the scope of the skilled artisan. Exanples of nmany of these
mani pul ati ons can be found for exanple in T. Greene, Protectinc Goups in
Organic Synthesis. O course, amno acids used as starting materials with
reactive side chains are preferably bl ocked to prevent undesired side
reactions. The conpounds of the invention nmay have one or nore chiral
centers. As a result, one may sel ectively prepare one optical isoner,

i ncl udi ng di astereoner and enantioner, over another, for exanple by chiral
starting materials, catalysts or solvents, or may prepare both

stereoi sonmers or both optical isomers, including diastereoners and
enantionmers at once (a racem c mxture). Since the conmpounds of the
invention may exist as racemic m xtures, mxtures of optical isoners)

i ncl udi ng di astereoners and enantioners, or stereoisoners nmay be separated
usi ng known net hods, such as chiral salts, chiral chromatography and the
like. In addition, it is recognized that one optical isoner, including

di astereonmer and enanti onmer, or stereoisonmer may have favorabl e propert.ies
over the other. Thus when disclosing and claimng the invention, when one
racem c mxture is disclosed, it is clearly contenplated that both optical
i soners, including diastereoners and enanti onmers, or stereoisoners
substantially free of the other are disclosed and clainmed as well. Methods
of use: Metailoproteases (MPs) found in the body operate, in part, by
breaki ng down the extracellular matrix) which conprises extracellul ar
proteins and gl ycoproteins. Inhibitors of netall oproteases are useful in
treating di seases caused, at least in part, by the breakdown of such

e N 1 . —yr ) N 1 S o, o N
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As a result of this activity, MPs have been said to be activ€ idg.1T y
di sorders involving either the: (1 ) breakdown of tissues in + EZ@
degener atwoevdessgases, such as arthritis, multiple scl eros%@%@@% like;
and netastasis or 1 4 OCT 2002 WD 99152868 15 PCT/ US99/ 0 i Fty of
tissues in the body; or (2) renodelindg0Oof tissues including fibrotic

di sease, scarring, benign hyperplasia, and the |ike. The conpounds of the
present ipavention,treat disorders, diseases and/or unwanted conditions

whi ch are %’?%"&?%ﬁ zed by unwanted or elevated activity by MPs. For

exanpl e, the cohposndpectaimvieetiosethvolvesnhidmpoiids whaeing diest falpwing uct ur al
proteins éfru&ur .he proteins that maintain tissue stability and structure);
interfere’in Interlintracellular signaling, including those inplicated in
cyt oki ne up-regul ati on, and/or cytoki ne processing and/or inflamration,

ti ssue degradati on and ot her nal adi es [M)@I..erRlﬁM et al, Nature 370 (1994)
218-220, Gearing AJH et al, Natyne 370 ([L994) "555-557 McGeehan GM et al,
Nat ure 370 (1994) 558-561]; and f@gcilitatk processes which are undesired in
t he subject being treated, for exignple, [{Nje processes of sperm maturation,
egg fertilization and the |iKke. herei\n, an "MP rel ated disorder” or
"MP rel ated disease" is one phéat invyfves unwln),ed or el evated MP activity
in the biological mani f estatidn of tHe di sease or disorder; in the

bi ol ogi cal cascade |leading to the di( : \(;\IS a synptom of the

di sorder. This "invol venent" of the ncl udes» t The unwanted or el evated
MP activity as a "cause" of the disorder or bi oIZgi cal manifestation,

whet her the activity was el evated ﬁgﬂg&il @5I y, by infection, by

aut oi mmuni ty, trauma, bionechani cal “causesS, lifestyle [e.g. obesity] or by
some ot her caudetheabpve mustirpaRy 190 halkoky.econ HiR,© R mhfeseinagdamRef t he
di sease o L T, {5, J e : &l } ASNE in
ternms of Esh@H?Eéﬁgg%téydE&NEcg?t?éﬁﬁw @r%g%l %&E:ﬁt?ﬂrl{?dggrjﬁgg o:? poi nt ,a%h ; nted or

i

a
el evat ed RPIiasyk| Rrataded Bds Gré apd NBs@R..n Mest drefeveg ReisdNHOH.pe t he
“hal | mar k" of tmmeﬂéﬁmgroétueé,somsaz, QO,@OI@ONR’X?P’W@@!‘ aQJoRuringd MP

activity s part of the.bjochem cal or cell r cascade that results or
el at es” bopfewhetin Ry i hi0gRae I oheradidl ik hetsiaaRlc PUHCBIVE he e
agti vity heterocyaidaikyihearglesgade heterbdrifiosy coPrefared Ry di BWEgenhancé |
Advant age Y. [ stk BUL { ut the body.
Thus, the?oﬁérﬁ“i‘ﬂﬁ'%sgg@a&%@pﬁis@g%nﬁeoa%‘il\bgg{’s&ﬁd;j’s(ﬁggl@re of ten
specific to thisethel sahoye. dhmctureanil eis thydragenr iadkyli dmetefoalkyl, aryl,
met al | opr i i el agg%, i i N O Bts is
not the sQr%e@g%%’t"h@‘dwl'g%%%%%ﬂﬁﬁ' ~ gﬁa%éﬂegééﬁﬁ%gg/%gge%éﬁ R;
is aryl and heteroaryl.
in the above structure, Z is (i) N-W, wherein n is at least 1 and W is
aryl, heteroary!, cycloalkyl, heterocycloalkyl, cycloalkenyl, or
heterocycloalkeny! (ii) N-OR,, N-SR,, N-NR,R,, or N-CR,R,R,, wherein n is at
least 1 and each R, is independently hydrogen, alkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, or heterocycloalkenyl
Q

il
(i) N—C-Q—R4 wherein n is at least 1 and each Q is independently S or O
Q

(iv) N—l<|3‘R4, wherein n is at least 1 (v) CR;R,, wherein each R, is
independently hydrogen, halo, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, or heterocycloalkenyl (vi) a rnng, wherein said
ring is cycloalkyl, heterocycloalkyl, cgcloalkenyl, or heterocycloalkenyl (vii)

1l
Re ~Rs C/C—Q--—R.,
C—R, ~C—Q—Ry \hZ—Q—-R‘,
Q (viii) Q (ix) Q (x) C=CR,R, or (xi) C=V,
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di stribution of netall oproteases found in other tissues. Though not
essential for activity or efficacy, certain diseases, disorde§CTanms?
unwant ed wanadisegeans preferably are treated with corrpounds tadtu %Q;w%lg
specific MPs found in the affected tissues or regions of the bo
exanpl e, a conpound which displays a Higher degree of affinity and
inhibition for a MP found in the joints (e.g. chondrocytes) woul d be

preferre AYELin anoyherisco @gk% hﬂéédcﬁéﬁda&f nCI Egdwg&@{‘glreaté%g a

di sease, disor der) or unwan dition 1 | " addi tion,
certai n i helerpeysiaplisgnynofefarmd i 4l iabNeORa. d‘é‘rst%r nMN@éﬂesM@Br&&hers

Choosi ng anQI\/P i nhibitor which is nore bioavailable to a certain tissue and

whi ch_act s—&H, he,pe h'es #h% cf‘?u’f‘dC'R‘Rth%dt S whBRAh Aeid g Rpeci i c

treatnment of the di sease, disor Awant e tron or exanpl e
conpoundsC¥ioalkyls heteresydieaikylapycipalkeny uorasmrppycea keBWetrate into the

central nﬁf%"@o&l@éﬁﬁtur@“ﬂﬁan@%%’ﬂﬁé @r%ymae éﬁd&%ﬁgetbéte@!rt?&rl@tc?ffeﬁs
medi ated t hrou yP oun? ﬁ£e0| pf Es F? he central neryous system
Det er mi na@Pe HENEHR P ITPIMERPYU t%ﬁ CHhi’ bi f&fe%?dmsptanfi.me reds Wit hin
the skillnaf 11 hostrgreferred m +hag 2 i el d. Appropriate assay condi tions can be
found in th |terat eci.f] Y, ys stronel ysin and
col | agenaseen]—eor r}anﬁBPe a%) gﬁﬁéé Nd)pi%ig f:sogé%s %éﬁsé ??85“%% cedure
of Cawst oanamtiorners, aAdapharrmxtmmoelm-@‘cgepﬂmléMO 344altsThe use snilvatesynt hetic

substrat ey, en, H, et al., Biochem
Bi ophy Resf@é%r%)ahﬁgg?%%g %ég%d tﬂg C;rgdard nmet hod for anal yzing the
breakdown of structural proteins by MPs can of course, be used. The

ability Ot‘.o?ﬁﬂ@mga‘ﬁegﬁrét"%' nvention to inhibit netall oprotease activity

can, of course ete In_the assays found in the literature, or
vari ations the‘rTQSfcomB%‘F'aQ%é’ ﬁﬁ?aw%ﬂﬂ £88eP% PFSRAEdcHFing e Y&88tt 8f confirm

t he i nhi bptddedupesd.i WhEYStQﬁrrfghmdtéW@QtUS@al rrpmewmg th@rcd‘rhpd@n@(bfﬁfés ?ﬂ' ch
S e

contain t enzynes

conpounds THENTRTEre KoRHD: Biacis; &Y RRefindueliadsy g 3k BHRVISICt: SypIaER: -

t reat nent Paiticeyardy epraterred ssyetieesesn arey thay fdlloeviski twWee dgenerak aeactiort he
fields of &h gne or pharmacol ogy woul d desire. It is imedi ately apparent
to the skP artisan that preferred routes of admnistration will depend
upon the disease state being treat & hamethe dosage form chosen. Preferred
routes for system c adm ni strationoi ncI;u*d'%l admi ni stratiom pexorally or

parenterally. t he ski IIed artksan will readily ppr,écr ate the
ring the bryor drrettly tw't ahf ected area

advant age of

for many di seases, 1 4 OCT ~ WO 99I 68 17 PCT/ US99/ 078 i sorders, or
unwant ed condltlons By exanpl e, itsigays »he advant ageous tgp. adgi ni ster MP
i nhibitors direct V to the area of the dlsease di sorder, or unwanted
condition such as in the area affected by surgical traum (le. g.,
.angi opl asty), scarring, or burning (e.g., topical to the skin), Because the
renodel i ng of bone involves MPs, the conpounds of the invention are useful
in preventing prosthesis loosening. It is known in the art that over tine
prost heses | oosen, becone painful) and meyfresult in fupthe “Bone injury,
thus demanding repl acement. Thg,nee foﬁ repl acenment oflsu prost heses

i ncl udes those such as in, joint sép nt s<{fHo+ ex&np hibp, knee and
shoul der repl acenents), dent al prBsth i ncl udi ng dent , bridges and
prosthesis secured to the maxilla and/ gt Qpible MPs ar esj@l g0ogactive in

renodel i n 5r 6ffi ovascul ar system (for exanple, in congestive heart
failure). een suggested that one of the reasons angioplasty has a
hi gher th ed long termfailure rate ' (reclosure over m}e_‘) i s that
MP activity 5 @ ﬁ@rﬂvaieableearqup comnatipia aith the @@nmye has %rhrbentwt

r ecogni zedndryipulated quigvided i ulfinagely resulteirba sempoundmfihairvestionhe vessel
Thus regulation of MP activity in indications such as dil ated

car di onyopat hy, estiv failure, athero pl a pupture,
Faperf usi on i ity $eRBEcfr 46 cReomnd obseRictt i a” o 4182

ar r hyt hm atydamgnpqulmt(\,sﬂae)stiepuxed asd stantingc ma'etmat/sfnrmﬁcl‘ierm%aseﬂ ong
term succ 0, be a treatnent initself. In
skin care%ﬁg@gaﬁéeml 4”1?(@&(3@%% %mrﬁélgoﬁgw |ng or "turnover" of skin. As a
result) the regulation of MPs inproves treatnent of skin conditions
including but not limted to, winkle repair, regulation and prevention and
repair of ultraviolet induced skin damage. Such a treatnent includes
prophylactic treatnent or treatnent before the physiol ogical manifestations
are obvious. For exanple, the MP may be applied as a pre-exposure treatnent
to prevent uItravr oI et darrage and/ or durr ng or after exposure to prevent

e Ly .



In addition, MPs are related to disorders involving irregular renodeling of
ot her tissues, such as bone, for exanple, in otosclerosis and/4opeT 2002

oSt eopor oswe,99/528680r speci fic organs, such as in liver ci rrr}%jmcﬁgg 26
fibrotic lung disease. Simlarly in diseases such as nultiple sclerosrs,
MPs may be involved in the irregular nddeling of blood brain barrier and/or
nmyel in sheaths of nervous tissue. Thus regulating MP activity may be used

15 2,77 000 D SR, YRR PR OONAE Sl U ey 1

cyt onmegal ogéesitex] aGihderimativiet dfsghaites/usimgdanyhef thes gbimonly kndvoneetidddss. MPs

may al so bg, KKo i I c&&qﬂll - i V\,ﬂfar 1,00, .4l e
needs to b@ E%}kgyhﬂﬁwgh%g%%% nevf/ﬁ{lﬁ%tg’tg sfeég_se fgégtﬁrgga%&a%§b€%brona
and hemangnemger of giatdeds/melidinonn tothe skilledexttisandntluding Janras exidation s

cont enpl at ged Swrnitppe Phasip&ladibnk 6 R EKERBABS of BfpelS1bsed as birth control
agents, for exagple |n revent#‘r;,l(i;qovul%;tlogzD I n preventing penﬁ#rgt i,on of
the sperminto &R8 FRF‘KE@P\OQ he' KatPae eS| FPMRAYNGS e tYRRINP1d is

i (rjrrd)! antati ﬁ@c@ﬁplﬁsﬂ@ld &ld id i\miélt;o\m(rjm@ndkrhmrprr?éftﬁdw@e@@ﬂdmmmwnath@n. In
addition they .ar SO ntenpl a t usef ul, i n, prexent or, st in
remt ure. PREHC SRERRNC BT & ESraebs Par BB BB Hr 1B Hr R RL ory
response, amihe detivetiyeso2ssbstifutdd oy unkubstisutet acoopodentecwih detonaisef ul
as antiinf éﬁmﬁo%rr athlic EBngEﬁs 4 gﬂ)e%@%%;‘f\‘%@f&iﬂn@%&%%é?.” b hPEgye! ent

i ncl udi ng I nt I"amrat or owe I Sease, Crohn's disease, ulcerative
colitis, pwhere& FtNshydrazenes olityne B R hsNhiy@recondensed withmketonedSite,

r heunat oi dhﬁéiﬁi?gﬂ rirézor%%uhéef ?Eigfuﬁedt er's Syndrone. \Were autoimunity is the

cause of t der, t mmune_r esponse often.thrﬁiq?ge_rs MP and cyt oki ne
activity. Regul dhedinabronrarsian tq 84eiGeg keiapcmplishaddHaingi earMEryPIiRg a
useful trepige@iuréd Wadiedowhhiés thd skilldbartiean iBaidiey WeREmeat dfrmathyng’

di sorders 1ncl udj l.upus_eryt hmat osi s, ankyl osing spondylitis, and
aut oi mmneeﬁ'&ré{‘f‘hnt?%s."cg%a{ﬂ’ﬁy}/r@@'??re side effects of autoi mune therapy

result in exacerbation of other condSthemms2 nedi ated by MPs, here MP
inhibitor therapy is effective as well, for exanple, in

aut oi nmmune-t her apy-i nduced fi brosis. 14C 2D02 wo 99/szs6s 19

PCT/ US99/ 07826 I n addition, other fib otid‘dl%eases | end t henselves to this
type of therapy, including pul nonary djs e, bronchitis, enphysema, cystic
fibrosis, acute respiratory distre®s syndro (especially the acute phase
response). Where MPs are inplicated int undesi red breakdown of tissue by
exogenous agents, these can be treated @th i nhi bitors. For exanple,

they are effective as rattle snake bite antidoteN as anti-vessicants, in
treating allergic inflammty/’septi(’:/em'a and sho

nfectives. For

exanpl e, they are thought t0 be useful in trteating or reventing viral
.infection, including infection which would result in herpes, "cold" (e.g.,
rhinoviral infextiof), “meningipis, kePatiti s,OHI V Jokgction and Al DS, MP

i nhi bitors are jal soyt hought tojbe gseful in tfeatijng Al zh imer/xs ti sease,
anyotrophi c Rdte i N nmuscul a N¥rophy, donpiNications

In addition, they are
useful as antiparasitics (e.d., in mal/aria)\and antit

resulting fromor Si ngoout1 of , ‘espeqi alfy tRioseX nvpl ving | oss
of tissue viabi Is'hty, oadul ati on, S. Host ease, 1 a)
cachexi a) anorexT a, i nuri &S?and haps rsegul ath-em ofg,hair wt h. For

sone di seases, coO inhibitigh is contenpVated to be
a preferred nethod of Wreatnment. Suc ilseases, conditions or disorders
include, arthritis (including osteoarthgi¥ s and rheumtoid arthritis),

cancer (espgecial ion or arrest of tunmor growh and

nmet ast asi sgﬁ:ggﬁﬁqérgﬁ%@%géﬁgf(especi ally corneal ulceration, |ack of
corneal hedl TA§'°dtul ar degeneration, and pterygi um), and gum di sease
(especi al | {J pnvideemsn, Blkyli etesealkynanti igjetaaryls) Conpounds preferred for,
but not limted to) the treatnent of arthritis ~ (including osteoarthritis
and rheumatoid arthritis) are those conpounds that are Eel ective for the

matrix netal | opridiee4stones§d ¢ remyiSahemsy i APHER Ao pIsd: BEsEINV HiiRds
prefer [ed fc@hp@ﬁds{‘@f P}q[éTBtZ% gsst:hﬂge éﬁcﬁ@mtr&orﬁbogﬁﬂﬁt{fht@pépsn aéréydt he
prevention or arre u gro ng.. stasis e thos 0 nds
Phat *pr of orchpated Gom et S Lo ra Bt RaREST, G fhep bARE S Y L8O s
preferred for, but not limted to, the treatnment of ocul ar disorders
(especially corneal ulceration, |lack of corneal healing, macul ar
degeneration, and pterygium are those conpounds that broadly inhibit

nmet al | opr ot eases. Preferably these conpounds are adm ni stered topically,
nore preferably as a drop or gel.
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Jimted to, the treatnent of gum di sease (especially periodontia

WD 99/52868 20 ~1 ~ OCT Q02 PCT/ US99/ 07826 Compounds preferr bl?{:j but not
i AWase,

and gi ngi WY@ P%5286% e t hose conpounds that preferentially inhp®i/iisoe07826

col | agenases. Conpositions: The corrposil ions of the invention conprise: (a)

a safe and effective anmount of a conpound of the invention; and (b) a -

phar maceuti cal | y-acceptabl e carrier. As discussed above, nunerous di seases

are known dl@fulmdmﬁwoeeadré)ycemderoqu@szlfede pRdFAreaFféth e@%eha Vi ty.
These i ncl ude t net ast SI S o

h d h ki
i T ammat 197110 WETOE S AR SR S pseeshibed M dnthBm Sogachem. "

i nfection Cwmmﬂgngvm 44 3ranhdt Tietrahédron Titets , 1990e Adof5dund€omipdumelsiafvent i on

activicy. RS BASLANe, S48 AR REeARA MRk ahe SR foslfiy, g, KEKRA' o
phar rraceutctqmileneahp@methods withrmalomaten ttpeestrugtutesosugiv ap Hydsexdesasibetihese
condi ti ong ggﬁ&@ggd‘l@f@r gggg%lm qﬁlerHHl?QQSO'E S@qu ques are used, such

as those Rem ngton'5 | eutl cal 'SCi ences, Mack PubI i shing
Conpany, EastonComoundat\eaereéumfw CAN" k@ freade ACEOrEDg| tethentraationof a

Formul a (19chepi@abBde whetd a@mtb éM8lciis seﬁétﬁeted/\mth b%derh Bbmpound
metalloprotfe ses at the sites n,ani m erabl a

azct ivi trﬁo 5{9

manmal |, ARRIQBIgte, Mpg 'ﬁesu UcExa enoﬂ’t elRRiB%C%JH:\/@F C?l”de?eeffects
(such as tpveperéd/)aSI desdriiedoby JP. zﬂ)tbrecgt et.aksipo0seanic cHyMtRESIEN @A) th a
reasonabl e 288ef|t/r| sk ratio - when used in the manner of this invention.
The speci R safe and effective anount” will, obviously) vary with such
factors as the Aaranatyamrcoumuilrtdsomrbeiengemeratﬁdem at $imnijahyasitah, asindi ti on
of the pat t ment, the nature of concurrent therapy
(if any), '{hﬁg%%ée@ gp{h oéscg‘g%g?éso%én 0 be used the carrier enployed, the
solubility of thds rcewgmaeq Itl)atclbrrqaﬁmfaramerteme arpfotendingagraye fDE@rlYen
desir ed f Ofeakcfige GATBASIIY Buch e dEatboRyL wdngﬁ WHP the GRBP A

fg
corrp05| tions of t o? | ect |nven j on contal'n har rrace :&' cal ﬁ accept abl e

carrier. TIREMAHPH, %%rsh'ﬁé@?tsfeéal lp-ig st %ISI@'aE 8. el within ngeaomee. n,
nmeans one oractios of tpriled baisanl id or liquid filler diluents or

encapsul ating subst |ch ares itable ration to

et pr ef or o) AR R e erRUR S Bl BTG he YokrEipbRa

" corrpat i bl eydroag cndbkidl bempoundseaamslerinad frdne the fipaheompouands Iy wmgpasi ti on
are capabl i g I 5 Vy02
PCT/ US99/ o%géa%b?g%@ﬂ% bﬁ‘g:ewé‘trﬁ% &ngﬁ%ﬁe\a/é?h%gt hgﬁé | %238 r?;nr%eﬂ_eéuch t hat
there is nSynthesisadOB3npmh24h28bll d substanti al | y reduce the pharmaceuti cal
efficacy of theTﬁQQ@%ﬁﬁaébﬁfé Yl Ghried 45 r?ﬁérléa%?‘i‘/lélhtd’ra&éé?féﬁ product. The

Phar maceutical |l y-acc carriers pmust COU{ ficiently

hi gh puri t SKilbed agligan wilkrrqagnizentheoid &‘@‘93 @BO'IC@n@Ie'FeatCF@PFﬁsﬁ?lf’ﬁmse G

admi ni strats r’emrebeu@rnmmimpdrtﬁﬁebabipbnenmmw renrceeesfef esythgsig. human
bei ng trea Some ex E’Bb stangce which c

phar maceut ARt PPPE&Q”BT geleuield tq?tu"éjls %‘P %'?a@eds 3851@, such
as | act osecarghtaimsa vandtysofccmpousdausimgsthe@mﬂarm cftthe sthenthabok.pot at o

el ul ose. et nyl Babpoyii2ed it ¥Rfd S B sHIBLOMRAY BReny
mal t; gel acam;readily cagylou Stamznrdama@]ptémsagf thaasmt @oamwmwﬁrhguea um
stearate; r@ ‘HTPeI%%Ea{rﬁt iVEOR! Gl %fﬂn{}%he %%Peaeﬁnedgg?é&ﬁce%f' t{msﬁﬂ%lwseed

oil, sesane corn oil roma; po s such as
pr opyI ene grtigapito qarpceut sich manipuiionsraHfseoinciusied bysryR NRY lidHeddPycol -
?Lglr 3: Cgﬁﬂéﬁuc‘ﬁ@?t@f‘oéd@bﬁal &}nl'ﬁﬁ‘o&&is;gégrﬁﬁr cHRESH cg}ﬂil %?éé’no@ Ugﬂgﬁt;iﬁglslm
Stabl 1 i sor Of Myekicrles anhihs M ceylarians, aomage suesittoes it ISR o

Sﬁ' i ne; a?dné'iﬂﬁ:ll&tﬁirﬁlfléfg}ﬁ@iﬂc%ﬂbﬂél@stlénftl)@%ncm GEpOiﬁlﬂ@atl?n and the like.

phar maceu abl e car/i 0 use

subj ect cohﬁampie g?%ap?@/'pH@'QPﬁqugdgﬁWﬁf‘éJ #%g%ﬁagﬁ é{]o be
adm ni ster MhrctthﬂmmbOmHm@O:ImEcmstdv (Wilep), lﬂarewaedt&nhdbérg Adedmcad:d

2ol ood- cospazniGHEHRE 1B 7T onel aR b B <R RsRR i Bl Bt " o

about 7.4. In particular, pharmaceutically-acceptable carriers for systemc
adm ni stration include sugars, starches) cellulose and its derivatives,
malt, gelatin, talc, calciumsulfate, vegetable oils, synthetic oils,

pol yols, alginic acid, phosphate buffer solutions, enulsifiers, isotonic
saline, and pyrogenfree water. Preferred carriers for parenteral

adm ni stration include propylene glycol, ethyl oleate, pyrrolidone,

ethanol) and sesame 0|I Preferably, the pharnaceutlcally acceptable




WD 99/52868 1 4 OCT 200Z PCT/ US99/ 07826 suitable for adm nj stratl on to an
animal, preferably a mammal, nore preferably a human subj ect4 QGT auosl ngI e
dose, accwodbsgego good medi cal practice. These conmpositi onghi&h

contain fromabout 5 ng (m!lligramns) to about 1000 ng) nore pre era y from
about 10 ng to about 500 ny, nore preflérably fromabout 10 ng to about 300
ng, of a Fornmula (I) conpound. The conpositions of this invention nmay be in

any of a vari eTMe%R“IEBHFE%aﬁWIIF %@o‘ﬂygg@?e&é@ma?)ceﬁ%rbgééaétlgnrs%éEl‘ale’st

topi cal, nasal, ocular or pare
parti cul afaigdtatowhag rﬁthP% petantigly deastivey functieaaliies, opf Fthe molecule 1s

phar maceuiragréd yorapﬁtﬂ@étéal Qh@@rarvbﬁﬁﬁg 31 ukdewnable side pedctiony Hed/eped.
These i ncl| ude soI |Jaﬂﬁtw d filler

S0t ace. cbieas g g Beid ofiheTeapio Ditel tha ki et SaR i iBgs protecting

phar rraceuglcm@bl Yo a@:ctaomplmht suchl mcreasdik yigldsudedio \d‘Moﬁ?dT the NOHesired
substantia .|ntfj.rrt|1[egre vmththe nh'b'tﬁgﬁlt &livit t he Fo a (1)

corrpound 8fre€8§’9q o % PWBJ éﬁe \ﬁﬁonWF[lu@“ mul a
(1) conpothedséapes of fthe iskilledt artipanyi Emarapl@saot maﬁy gbiémése ynanfipotatiens al  f or

adm ni S11 840 ok RBLoHNd: G05RoR AN TGHeBHe? blohe P WlosT 57 BlguRE A
COHpOSItIOﬂS or ekl ng osa € forns US€E

i nvent i onSyndesiss c Qfteaurse, aming acidswises raefenaemngamat@hala witbrieactived by
referenceg 'a@r@_arhs MedsicheBBR 6188%8 L&?vev@'ﬂ@%@é?w@dsa ePe%c(u@ﬁé‘ker & Rnhodes,

editors, 1979 Li eber man et maceut | ca ornms: Tabl ets
(1981): and AnsBe compaundiscef tBﬁ PR Maydiave ane mgagae chiralceriensdi t i on

(1976). Vaei ausesmxal O SRHAG E@lléﬁﬁvélg F&éq)awéednel aghe@u brei NingRldigy f or ms
as tabl et u hese oral . forps . conprise

sul es anu es and
a safe an 'aéfqrgemeveérﬁﬂﬁu ROUOERaPYST 200 ?0%1653?" 3,DYakRIrak 8RB y from
about 25tha¢e:ad19ucaféa%xs of éoh&rﬁ@romhmy( blepaveTothcstefediseners an both

1 o o 08l dudbals. abglhahEiaMBlAdhEiscaRh RherDbRRE A ke d il o
di si ntegr ?}téztngp)age%\mse thtel @oanpg)Ltgenb;rjr‘:hEL mwentxgg Wtaﬁgb aswacethici ng
agents, TR RHeE" Sof Soptidal 98 e SAfEIY j’ﬁocim d:é”é} mé3Ueat

e

solutlons mu élons suspensit ons, pensi ons
reconst i t 8NACHGAEF. 96 starepispMass &y ee&ﬁaaé%tedaiﬁin@kﬂ@wme@@MdSpS@%r ations

reconst] t s eflirhr QA LhREMAREABtogaRRY AR)hEAReal i ng sui tabl e sol vents,

preservatives, , enul agent’s pendi ng ag di l uents et ener s,
mel ting agents/n C%‘F%h?& gg'éntf§°%9m2?$ 6@? r‘i’g’eag%éhc?' 'SO\V@?@QY% 231 4
OCT 0p2 Pdibistérganierdza é’dihhttﬁﬂ@é%ﬁetérecﬁbhwaﬂa Maafblfevcmme propartiesbl e for

t he preparg o fo mnlstratl

wet 1 CknonRibh s Biner Tyl BRES, {)%‘#@r@é%@%{?e BBl e O

phar maceuracsshicy mextopeatis bdisclasigdiv dntss clemariynepntempladed sthas udth agptaca! ci um
car bonat e 07\9?1‘5“ a gRM Q! o el Lul s such
.as star ch gel at Irq nr@foiﬁ@uéo?%sge dlés'?’ntaergd?atr?%%ﬁna@%rg bt] Qﬁeﬁeogpg‘%ﬁc acid
“and cr oscéakbetpatially ira@pfmwesa&]dwlq@@r@w glaiedAsawell. stearic acid and
talc. didants such as silicon dioxide can be used to inprove flow

char act eri@i cs of the powder m xture. Coloring agents, such as the FD&C
dyes, can da<f yse: appearance. Sweeteners and flavoring agents, such as

aspartane, Sacméllcﬁprot&yequPsyemmd A tﬁe b@w ofpiamfe i paar By b@é@kmgef ul

adj uvants for B&\] t P(@" é ’é r{g';a ne _or
solid dil 38 2Celiar Shatri v En & ﬁe%fe raGRIiAr . BreRsnead epends
on second@ty;copmtalreerlmmmms of hetalkajreteasest areandefiiahftreatalg disepseshi ch

are not critical_.f t. K I ] I be
readily ol 1 e : ( 1 T170NS " dl' so
AU & ot 185stB Bt VTS Brfouddin Y SLBE mep @I By e E:
i Rglr :’Jrg.gel Tcme:clal proteéns ams)) glynup?itexns)plawsqmmnportant fole trirqmamﬂ:mmg'rtbeh
u : [
ommosi 11 SRS arErRe gt stafiy B el Marbsar, Thlerubs MeY. (o,
syrups, elntimately Ienglvsﬁomlsamr@ne@elm ons include ethanol, glycerol,
propylene 9l ycols afBsyfomh RNl Oﬁ‘cmps hafdibettSaRsR bgoéfafqur ﬁ‘aﬂgwt er.

For a suspen5|on typrc suspen ul os
sodi um ca W%'HW'V@QIGP@%%? (A%Pé%akm%gf[t'sﬁq%g'ﬁ'@ﬁ-lﬂ'mﬂ drgess@tive
al gi nate; disaseal suer bsnaRarRNhiuliiple! stilerosRChhBithe Aike; RAUYBetdRESs &), and
typi cal preservatlves i ncl ude net hyl paraben and sodi um benzoate. - Peroral
| i quid conpositions may al so contain one or nore conponents such as

sweet eners, flavoring agents and col orants di scl osed above. Such
conpositions may al so be coated by conventional nethods, typically with pH
or time-dependent coatings, such that the subject conpound is released in
the gastrointestinal tract in the vicinity of the desired topica




The conpositions of this invention can al so be adm nistered gt aII to a
subject) e.qg., by the direct laying on or spreading of the éoﬁg]&

t he epi dewmd9/ssesepi t helial tissue of the subject, or transpcelr/{]gjgmys,\él a a
"patch". Such conpositions include, for exanple, |otions, creans,

sol utions, gels and solids. These topiléal conpositions preferably conprise
a safe and effective anount, usual ly at least about 0.1 % and preferably
from about 0 about .5 t he mJI a ound. table carriers
0m 2000t bl o, P 7 he ek Be ) PihRoke S TRROS i S AN
cont i nuougdiseabe) seardng esersgn hypegplasiapasd thy liker spiration or imersion in

vater. Generalife LOROGBAEL St e PrBIBAC MV @hUEeamﬁsgae ' BisBhsdavi N

di spersed or disso carrier may

i ncl ude pRAEfLACEMANted cpndidioapmdrck: aéersham ”Z%dTDV sinwasnted omlwaéeﬂ ng
agent s) sabwa@ts EMF‘st heol i@mpletthadsorbodRi} Hahl b&LISYY tdl MHibit Bgiti on

al so prow? j hods of treating or preventing disorders associated wth
excess or W Si red net al | oprotease activity in a human or other ani nmal
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contain the range of enzymes capable of tissue brea down can be used.

The compounds of this invention are also useful for prophylactic or
acute treatment. They are administered in any way the skilled artisan in the
fields of medicine or pharmacology would desire. |t is immediately apparent
to the skilled artisan that preferred routes of administration will depend upon
the disease state being treated and the dosage form chosen. Preferred routes
for systemic administration include administration perorally or parenterally.

However, the skilled artisan will readily appreciate the advantage of
administering the MP inhibitor directly to the affected area for many diseases,
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As a result, the regulation of MPs improves treatment of skin conditions
including but not limited to, wrinkle repair, regulation and prevention and
repair of ultraviolet induced skin damage. Such a treatment includes
prophylactic treatment or treatment before the physiological manifestations
are obvious. For example, the MP may be applied as a pre-exposure
treatment to prevent ultraviolet. damage and/or during or after exposure to
prevent or minimize post-exposure damage. In addition, MPs are implicated
in skin disorders and diseases related to abnormal tissues that result from
abnormal turnover, which includes metalloprotease activity, such as
epidermolysis bullosa, psoriasis, scleroderma and atopic dermatitis. The
compounds of the invention are also useful for treating the consequences of
"normal” injury to the skin including scarring or "contraction” of tissue, for
example, following burns. MP inhibition is also useful in surgical procedures
involving the skin for prevention of scarring, and promotion of normal tissue
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ankylosing spondylitis, and autoimmune keratitis. Sometimes the side effects
of autoimmune therapy result in exacerbation of other conditions mediated by
MPs, here MP inhibitor therapy is effective as well, for example, in
autoimmune-therapy-induced fibrosis.
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conpound o4rebbsélBefved, fo?- 4Re MRAtrxi SmEtalegrotehasedNHaAY (the2 Misiﬂt%g_iinmm :
1.7 Min net ?a}{a%lg and stirred overnight at roomtenperature. Acidified
with 1 N HPPIRNOREORASESr e i s extracted three times with Et OAc. The combi ned

Et CAc layer is Gohmpdunderprifeied ford budmot nimitede tb, uheetreatdernted§ pamssur e.

The crude product, i,s purified by c j j ¢ . (2:1)
Lo give. exararaaly ie Biyenbgh of parediFiio iy MeblubtastisiondB 8085”53

Pr epar at i ocorapolhddy thatpyeferentially inhibit gelatinases or type IV collagenases.

N (4. but oxyPERHGtbs Bdhertd for- BIFHAIAIRGR 16) e akilehie cf Bczagooxam d
1N- ( 4- n- budisgiderenfespeciatly mdrnaal( Bj@ratian, hiscki of meypgalr bealinge MERWRIT boxy| a
te (6a): T, o] f : i i n L hihiand
nmet hanol (@eiﬁﬁ&gﬁgh'v&tngr pf%yémn% %ge ?ggggngngﬁgygﬁgmﬂir% E;%@:El}qg'binge
(1.41 g, 1metaliapspteagns sBfembhc these: compougds aresagministered dopicailyire i s
stirred ovmdpég)tﬁéfe?éb|¥ggrg deprstigdiure, and diluted with water. The reaction
m xture is extracted three tines with Et OAc. The conbi ned Et OAc | ayer is
washed with brine, dried over MySO4, and concentrated under reduced
pressure to give a mxture of isonmers (Z1 E) of 6a. b. The conpound 6a
(1.0 g, 4.95 mol) is mxed with NH20K (13.8 nL) 24.7 mmol) 1.7 Min

met hanol ) and stirred overnight at roomtenperature. Acidified with 1 N
HCl, the m xture is extracted three tines with Et OAc. The conbi ned Et OAc

| ayer is dried over MyS04 and concentrated under reduced pressure. The
crude product is purified by colum eluting with CHZC12 CH30H (95:5) to

gi ve Exanple 6. Exanple 7




Preparat| on of N-Hydroxy 1
N—(4 phenox 5%henyl ) sul fonyl - 4- (Z, E- Nmet hoxyi mi no) pyrrol i di ni$-LRCIaMDdxani de -
D ({ PHSnoxyphenyl ) sul fonyl - 4R- hydr oxy- pyrrol i di nep@Roesdansasl i C

aci d (7a) To a solution of cis-4- hyd% gxy-D-proline (5.85 g, 44.7 nmol) in
di oxane (20 nL), water (20 nL), triethyl amne (15.6 nL, 111.7 mol)) and
4-di met hyl am nopyridine (0.54 g, 4.4 mmol) at 0OCis added 4phenoxybenzene

sul fonyl chl orCdmpolihdb Qr,efélrlaedmfol') bal et Wimitde o] Xﬁ@rt@e@rtﬁnéi'ttl of gdm
e reacti

overni ght .at room te rat ur ut e th.1

it ur o 1 G8eaee CRSRsE A o dand Y enst eod bl il e e SeedRBorager | s
washed withat prefeegntiaily éxhibiv eollageB@$esand concentrated under reduced
pressure to give 7a. b. Methyt 1

N- (4- phenoxyphenyl ) sul f onyi - 4R- hydr oxy- pyrroi i di ne- 2Rcar boxyl ate (7b): To a
sol uti on @empasitivAs{14. 6 g, 40.19 mmol) in nethanol (75 nm) is added

thi onyl chl orilge ¢4 orgk,ongqgtﬁgm\)erﬁbg%rﬁgnsghe mxture is ,14 OCT 2~' ~
WO 99/ 52868 PCT/ U899 07826 _34 stirred hour at 45 nd over ni ght at room
t enper ature T a3 é@?@ﬁ@ﬁrﬁf@@”%‘rﬁfe@ cogpesad rtggé'ﬂl‘f%"tt%‘ ghde 7b as a

thick oil. tah;\(rharmaceutlca y- -acceptable carrier.
IN-(4- phenoxy e sulfon 0XO0- (ggrrol i di ne-2Rcar bo Iate ‘c%d To a

sol ution of al U‘?Be? fg)oge NURroUs HISPRSES AR ANOME 10129 MRgiated BYided
Jones reaemﬁss(?cﬂ m:)de%?rédmmétaMBbrcﬁehslél actipityepar THess desiode bedmon

ot 1 oom 1 Basad, SCThunyfe, heBmaEE Al B fsbubBghs bBFaRE ™ and
t he sol veparticelarignoly tie wowdeea,r egAation [ asfegtien, Pedodeatbitis (Bndntlxee d!ke is then
i ssol vedThls WiieceaRBlL RS FchEdn St LraRssel I Fidey e qa ed B Onc

| ayer is rine, over
concent r at@rfitionReinveling tus prwastac acdvilyve 7c. d. Met hyl

1N (4- phenoxypirrﬁ@yl.)uwl\tidmylcoﬁﬁo%nEan@érlﬂowéf@fa@ PYer Ofdrmdl'@teaR- faéd boxyi at
e (7d): To solution of ketone 7¢ (1 |) in dioxane %15 n.), and

met hanol ?*Bafﬂi‘_éceéw&a e@mpesitigns  for s“%dbd’%ﬁd&ﬂa?ﬁ%@ﬂ%ﬁﬁ@ ANe%8 de

( t1 02 g dé’ndm@rhé Bandgadi Wrﬁ%e?tlea(ﬁ:rﬁ&éa[orﬂ%m%es afre usky! ya@hlst

stirred ove enpeyature an iluted.w r reaction

mxture i8S @gﬁﬁ%a 'F@ S?ﬁﬂfé e HaENaG SRR 3@3‘%%@ Rr s
washed V\anntpanyeEadtcnecPa)vIatedV@Eﬁmn and concentrat ed under reduced

Th o |
B orc (4 1) 18 et Eitecel dhlaity SV aCPORBIE it nBbidy 1D |
of 7d (0. em@uni tmsoleffectivai xed inkibit mezekorewtgams at 4hensite(s). ¢f|v| in

met hanol  gefiuiy O BhERASA!, %%eﬁ@r%si lbe%ér%nﬂ:éleﬁﬁbréﬂlgﬂel;ér%%w a vmmén p 478)

and stirred overnj ght at roo t

m xture i SURILCHAVIIRRUL Hpdee SUCI N %ql,%h asniaxicl Efr °Fa9ér is
dried oveaué@ﬁeélfe@pdng@)wceahfrﬁéﬁ@hﬂalr@lewnhedweds@n@b@rtfenem/ens«r waheo pr oduct

f h 95% H2
Loeloni t1igh §S8doiT ShR: Bandfar: Be thinapugalaR: « /e SeaitoRAT And 500
wat eas Syeffebhvé?raerpo@% witl] vbwjousty,gvary withnplieh 'ta&oasrmsetiﬁe Rregpewlati on of
N- r ox

N- I[_E/l (4- )Ié 89'8'Sﬂen 'nZ)tﬁ%%tﬁ)gl ]tt%%lpfhdr?'qalﬁofdlg'?\e o tﬂef?t#ﬁ”nto S rdruor"fm?fl1 ne-2R-c
ar boxani def treatmeatct eMumggoeeaaensmmawummsae sa)eu c dosage
N-[4-(4-F f | i

s o 5oy O EORRARIRG AT SR O i) U PR U
di oxane (gommouNdieEsingapdihe, dmtegam %%BE‘HOT I@scmepf't'%nd

4- di met hyl am nﬂpléﬁuﬂfoﬂeto( 91e4§u§n8606m198&|nh e Q.%mp?oﬁﬂé#%i oﬂh@@%}é&nzene

sul fonyl chl oride (10 e mxture is s_rrrei
over ni ght 'W@”F'@qucé\%@r R ur@%ﬁ@céPt'ﬁﬁlh’dz%qmaﬁleN GRANerThe FRGCAPER
mxture i§ t?aﬁﬁa%@mdaltyhé@@dtwmcawbh Eé@&%edThereﬁmrTmem Eh&hsr hryer is

washed vmth bri conce t{ate der redu

pressure €8 aygfaegsﬂldbordlfgé{liypévrt’? Puents or encapsulating substhinces' whic aqe
IN-[4-(4- EUW%I@DHW@%P@WI%SHN@nylarﬁfﬂahyfﬂﬂeﬁeywlwd i miarmemal, more

- 2R-car bo To arsolutioen knkn -

nmet hanol ?X%F%ﬁ%“@aaegm%}%ﬁ“w %ﬁpgﬁtﬁ %,ilgg%é h%fg%? %h%dg\l?\n se. The
m Xt ur e | sostpioneats bbithd dwwomorsmaaababl@millgﬂmgamommmbén\wéh dhere. The
solvent is renoved under reduced pressure to give 8b. c. Methyl 1

N-[ 4- (4- Fl uor ophenoxy) phenyl ] sul f onyl - 4- oxo- pyrrol i di ne2R-car boxyl ate (8c):
To a solution of alcohol 8b (10 g, 25.3 mmol) in acetone (80 nL) is added
Jones reagent (13 nL, 101 nmol, 8N solution prepared as described in
xidation in Og. Chem, Vol 186, P273}. The m xture is stirred overni ght
at roomtenperature. The green solid fornmed is renoved by filtration and




, 14 OCT 2~0~ WD 99152868 PCT/ US99/ 07826 36 e. The conpound of 8d (0.63 g,
1.46 mmol) is mxed with NH20K (8 nL, 7.4 mml, 1.7 Min netharffT) Z8dd
stirred owed pd4/32868 at room tenperature. Acidified with 1 N Hedr/usd@rgaext ure
is extracted three tines with Et QAc. 'I;qe conbined EtOAc layer is dried over
MyS04 and concentrated under reduced pressure. The crude product is
purified by colum eluting with CHZCI Z to 5% CH30H / CH2Cl2 to give Exanple
EL Hydrloiy%earéo%o%a?%%@&uﬁﬁiQéé?%(r%??%ﬁ aSrhahk@MRIuBhSthBE emaeaki @ of

N- (4- pyri BjeEeipRamyichsyprridnsubstaptially. feRiacoiRe PhasYeeerteal Bffieagrotar boxam
i.olei4y S. CirﬁeDbb!ﬁwibl@wio&lgﬁdériakngm’yhyé{e Qmaron(sﬁaPhlaﬂ'rﬂggeﬁm’;alyiaﬁ@esfablet o onl
cis roxy-D-praline : : i.n_nmethano i.S.adde i ony
hior 1 de. Earmens S divechrte 58, S EENT WA Burty Gt lulidihinfoghe - a

room t enpéxatityr . reflder tbémesuitatde femadednisirdon te doe ethima greferablg @i ve 9a.

b. Met hyl -
N (4-pyri Hﬂxﬁ”&?ﬁbh"éﬁﬁ ?rsea?r 8”{? -“Xﬁl%”yﬂ%%' t_-r:gaﬁcribl i di ne2R- car boxyl ate (9b):
To a sol ution SPMe examper ek pubsianger whigpiaRf seseers Rhardaseytically- 8 mmol )

i n di oxangctaftaBle) calfdre! ok Wnhanetis Wér@éﬁ"lé?eatgl :s),( (?)s‘ﬁcﬂ‘—é% 1@gtdgeo! ) at

0C i s added 4-pyridyl oxybenzene sul fon%In?chl orid 13. "slow y.

g, mo
The ni xt uBlIGO§ESBNE r B¥LTBSRr SfAJRNeRt SHEBNRS EXRpSIAEDr andnpolate @i th 1 N
HCl . The cem@bt@mand Xé depivhfiveX el 89 JodieR ddrbBRymbtHyl Kefitese Tatyeonbi ned

Fg?jgega%g@g@agéa gr?pe &%&1&@%@% ,@pmdr i;ieorlgc? \{r%{galc\:/g%t%l;l’mgl?; gc—:ﬁgtri]r?;etg}cr; %E)l? under
N- (4- pyri tydrizayt)esydh) asl §teapt - deid xang nagheslume s@faratad)oxsitiabe st@ae: To a

eagent ( SoRBRB g oz adnftch, ERRepea B SGRtns v SRS on i
Org. Chemandvoil of 8aeolmar®;. paligelsnsuctuas propyiana glycoleglycetine, asorbiolm

LorPene Vifanntie, S BBERIENE YRR, AI9iriCBRIE Crfiisiiehd ! idrPAs Aikerite

sol vent renove ressur action mixture is t
di ssol ved W&itingaAgeBtsa §YER FodignUarpm salates eolndeagenise daverirg agrats: Et OAc.

I o7, el M AT b6, Y vt

AN (4- pyr i'%ﬂ}?’&'ﬁf&ﬂ@ﬁﬁ?‘gBﬁf’g?f’y?t-ei’-@répﬂﬁj&“ﬁoxyi m no) py?/r ol i di ne- 2R- car boxy

lma_l;e (9?% : To arr@obhbicenofnfat Ppﬂameeﬁuticﬁa_ﬂlya’é'co@ptébl%cm?elk)toi bediﬁsacamehl(S -
, e > ). ; S xv| ami ne ’ oride

(635", " 2o8lrifipf wiEE st oofufouna, <o CAN BEIRINEY Bie Weg s 1 01

The mi xt urcenmpoundiis te thecadmimisdétedat room tenperature and diluted with

water. The reaggi m [ Laet tQr ti y t hy st

conbi ned Et OAcqf a;ﬁ/)%‘r isgbtgvacghe(gm\?m&%lﬁﬁﬁrﬁ%e,tB_d?l?%d Io_ eF%StBE, Cﬁf}e&erﬂé’@

concent r attb@rmagentiGallyRcsg pirie serraief dsgptpsiedphysiglagital esalthe, gwith a2 4 ocr
2042 VIO 9%)ERRESmBERLIESIN Gy Hyent, THeepROBPWINh BlasI8ed® adfusted G0 93
_mol) is mxe? \(/)ymth NH20K (4.4 nL,” 7.4 mmol, 1.7 Min nmethanol) and stirred
over ni ght 33U §dm t enperature. Acidified with 1 N HCl, the mixture is
extracted thrednt ipaeticwat,h pHa@imacelitieatipazicapthtile Osarliasserfor s systeeticover

MyS04 and cpnc r.at e nder. reduc r es LN r.ud (9
purified 'é‘\f}";z&as@’bﬂ‘ggé"depFB%SE?P@’(‘%%%%&S"’&; %%%ﬂ%epﬁﬁ't rile,
0.1 % f or jedatin,i @&ic, B;algiown aoHateivagdtable2ois, Hndthetic o) Patynisaalgiryc

Symet ryPr i . S: i i jGh.

Seampl o 10 B o oG AT AR Fdfols LR’ icbrbhlc Sal Bt pyfigeh

N- (4- n- butfesg/ pWetsrl ) s iretarged 4camigrs Néoh opgrienterd) padministiatien2peeldd8oxani de
:a. Methy i il
IN-(4-n- bﬁ%%'&?een ! Csolh feotR% -OJ?,?%'EPK&OH%Q??M entg)agﬂ,r (?Iniddisr?es,fgqlg cmlr boxyl at
e (10a): Toreferabht then RFEFQ@CFEI'GaEY'aQPSEt%I GanrgrdiildxeRBPPSdioAs) 10rand

met hanol  (far&hleral adafldiRera®iehi oy, afigasthasls chb 98 byewéeigh8dfahe8. 45
nmol ) and s cil um acetate (2.3 g, 28.2 ). The mxture'is stirred

over ni ght tQ?a CORLNPRr at ure and diluted with water. The reaction mixture
is extracted tHTiee donyssitibid) JFt Bs .invdvetiove neefétaDi¢ drayided & waghed

with brine, dried over SO, . and cangenira noreduc - e to
give a m XQQﬁaéan?Ofngoré§ SFE Ve%mma 1"55{ dgtsg'ge%g O'ﬁ'p%lﬁ?gg%?élﬁéi%{fo. 5 0,
1. 26 nmol )thiss imiergidrcohtaihBgKa 6amonint dfoa etmula {Hveompoeinidatiat)isand
stirred overnight at roomtenperature. Acidified with 1 N HCl) the m xture
is extracted three times with Et OAc. The conbined Et CAc | ayer is dried over
MyS04 and concentrated under reduced pressure. The crude product is purred
by reverse phase prep HPLC (45A55B, A, 95% H20, 5% acetonitrile, 0.1 %
formc acid; B, 80%acetonitrile, 20% HzZO, 19 x 300 nmwaters SymetryPrep
C18 colum) to give Exanple 10. Exanple 11 Preparation of N Hydroxy 1




WD 99/52868 39 ,1 ~ OCT 20F1 PCT/US99/07826 a. Methyl 1

N (4- net hoxyphenyl )sul fonyl -4-(Z, E-N-tertbutoxyimno)pyrrolqgi car boxy
| ate (1lawip dosagessol ution of la {5.0 g, 15.96 mmol) in diox

met hanol (15 nL) and water (5 nmL), is added o-(tert- butyl)h JggéWWe
hydrochl oride (5.0 g) 40 mml) and sodi2in acetate (13 g) 160 mmol ). The-

m xture is stirred overni ght at roomterrperature and diluted with water.

The reaction r’rbt e is extracted, three t.i Eﬁl'la%h Thec nbi ned
£t O | ayeSUitabldREGAARINSHRIRR, (Qurdr PUTIR. \RI&faF 2bhh @ BRSNS FamSiSunder
reduced pr gseferabtyaghumaa subjeat,endd sirsglevdosd, Zadcdifiing td rodomettieal

fﬁnpngrﬂgnglrﬁr&éﬁ%é gt |4-r|-98 oveFEPE)éngo a%s E} ompﬂty&rpte&rogg%ﬁgﬂ(o%%bf&é vd"phli7NM

HCl, the m(mrliJgeams ) txabauit é@OOhngemqrmewrahlsEfmabwhe1@o'ng|tneabcmtOAc

layer is digopdmy rat e, 'W The
crude prodl?ct i purr f?%eﬁé‘ﬂ}/g@gﬁ??ogﬁg?gn p@péﬁ% 4@%‘55@52%?@/%20,
5% acet oni HBigampoundos formic acid; B) 80% acetonitrile, 20% H20; 19 x 300

gr‘ﬂe\ggﬁ g{ ;SOSymTEtTWéDVC@?n;Saﬁtréﬁé Ui Qn@kmforrRED! e 14 - kX TP &akty of

N-

N e but BaTBRer bR 2%, lexampde TR (¥t o KSF 1R n&mgaror?aalneo%rh%aqrboxam
get a. Met mdreﬁtérlémdadbugrgmnbgnyl )ZBaﬂe‘rr(mgd; 4p0a, Ehél-tpatmcuiar route of

ut oxyi m nao | 0l her calr PDOXx a u 0

S o) | e o SR S NR e if P madeutbab sl cetable Earais )
added t - butvesdirkaowmeirh e (mhhmy dbe @ded9 '[:heéQrﬁcludﬁlgola:hdrsimndrmllecsat ate

(3,99 9., S2BeREL) nyIIoRolL L oSl QUENA Ol LAGEL SRR >

The reaction mxtureis er and”extrac
Et OAc. The stsbamess.oiQriionalpharmaosudicallyastive mipterialatrapthedinaudedCl

dried over \qéRO%o fn'o'ﬂ@u@éianﬂgﬁiy Ciﬂﬂé??é\"ier ifd tH@:d‘Prﬁhlbﬁgﬂp%tM@S%f”tﬁe The

crude product Is purified by col.um chromatograp %{%g Ica,

Et OAcl hexarfedynula él)v@mﬁeuaes. fbs %‘P@HG&Pfa%aré'eh layegk "1 §8HM’§“E’Z | E)
of 12a. b. ik tis6 Feradla0 |)1:a g;icslurQi?rsgs;umcrzﬂntrﬂzm;br)cwrcﬁa br;ﬁ@cﬁdaw\aﬁanZOK

| 1 h | d h
"o 99/ SogsT At ﬁa'zfoet:?%@'% QUisBar SRS b e Farrhif ) Cariod Gy o

i s cool ed iTecmiques band, cmpdsftload Vort imakihgadoséaige, fand esefalciredhehr ee
times wi th GLEWS PRSTTRIARhP P8 LSRR S8 fadliifig BY&enbag e,

filtered, concentra St re uced pressure. e product is
purified byne@rmtaﬂwbwafargnagmer@m | Medege P harmagertigs| Chaptars) 9 eadgi ve

El-xﬁlymd)lrg 12 f5 (Bafkst W RIREdes C8ERGs( 49795) Lidorima® ek3allr Pharbicaltieh!
' etssI98dny aod AnsetnlERdudtionsia, PRarmacgulieal i di ne

N- [ 4- (4- fI Rl
-2R- b t Dy |
IN-[ ZaE 40?%% opf?gﬁgi\('?)m?lni%u}gf?n éZ, Es;?yt.ert %ut 0X py rof i di ne-
_2R-carboxyl ate (134%Y fﬁag 55 g%if BH“%fca@c g ¢isesl Jnclidig ﬁ%g]‘ lig (ﬂ BWane (8
rr]rLzj nﬁf harad téﬁlét‘g) capsued, egrddulet) anar butkd geavderst enThése yd)r)dhytdxnms: ;im ne
rochl ori n 0
The m xtur £ quped ’o &8, &0 Sifecu® Raiatiee Rl io€ dsiceprfiash HFR,
wat er. The prefetabdy framtabauti 25%xta aboat! 501 eef therdeormuta Ht)@mnpcrwed
nmbi ned E d
corbi ned ELPRetEYEln | BelaRiflatkbl Nabli) g endlR0a sgar-

ressure I soners

13a. b. Thece@gfolii@-enateda orong!;rpée cgmmeﬁﬁ@ri) cpgtarm&sdswtawemmr%lo n,
16. 6 mmol , mb?rcb(htsn mhaﬁrgol )dréiﬁfbg?rbtrﬁée%g@ﬁ% ni éhbriag rag@ﬁtéermﬂroat e

Acidified with he m xture is extractedthreetrn;s wi t

The conbi ne%gﬂt@\(f qVérWé‘?“‘F'QQd?Q%@itsov%Td VBRI REeBE c ehiquid erral, greeduced
' pressure. fof Qhé%epféﬁi&b“éué SscﬂUfrbfrs ederhmmehslms@petnsww tglEer{$H30H |
CH2C12 to gr g le 13. Exanpl e é %L

lor su pensions reconstrtute rom non-effervescent granules, and
effervescent preparations reconstituted from effervescent granules,
containing suitable solvents, preservatives, emulsifying agents, ‘
suspending agents, diluents, sweeteners, melting agents, coloring agents

and flavoring agents.



The follow ng chart shows the structure of conpounds exenplified in

Exanpl es 14 and 15: WD 99/52868 41 O~ OCOOS HO- NN ohdgl !~
OCT 2002 ROl9okd2e/ 07826 Exanpl eCD14- CHZCH2CHZCHy- CH15- CHz 3¢ df R
"' F1 |1 correspon s to a subst~tuent o 2 in ornmu a ( ) when I'S phenyl .

D corresponds to a nember of the heterdcycl oal kyl ring radical when Z of
Formula (1) is NWand Wis heterocyl ocal kyl. Exanple 14 Preparation of

N- Hydr oxy- 1N ( - ) f -4 ( =N i di.neim_nq) ol i di ne
"2R. car boxan di:ﬁg Pt?’r% r@ﬁ%@y Pﬁ&(”y §éﬂep?£\¥.lla. c‘énﬂ% Saif RSy fiinenp‘?ﬂg%‘a%?o%y of
1N- ( 4- n- bunibxgesrasy I fpEnsT ryperpralz admipispationi as nwelbkpgwn oin dh@eatR- car box
yl ate (14axk o] i ( i 4 L i ) and

et hanol Zﬁ%‘e}%ﬁ %YE‘%‘&‘%%@%ﬁé’%gﬁo#{fgﬂ?“f‘%‘:"’ﬁﬁ@‘f"&@iﬁ?%@%@o| et

sodi um ac J&V@“%SS?? igert7gyluants. ) SUCH, @S Gl EiPE CREPQNAte  8ACIMTR CATRAA8L r oom

t enper at uianaitdl, dattotedand télluledesbindére Sumhcas etarth xgelatiniandeslicreeeed three
times wt QAc. .The he dried over

MyS04, an is%ﬁﬁ%@%? éygﬁo%ﬁ%g&% 5&9]06@%%5%%8\&?%"&? Q\émeaﬂ‘g?'rclﬁﬁ Sll'?llécrbonpound
of 1l4a (0Oa$5Smggnésiden nstediate,s steaxiedawidt BnIHARK ( Glidants, stcASasmailiconl. 7 Min
i the AR 5h 5 R68 B fkrat S Eha PRGN G et hEWSS RIS e onc
layer is GolathgoageniyySurhans thenc@&G dyed, caddve rastfiede tbrpapgsanaace The
o e e oA T RGNS S M A bR kel o
peppermint, and fruit flavors, are useful adjuvants for chewable tablets.
Capsules typically comprise one or more solid diluents disclosed above. The
selection of carrier components depends on secondary considerations like
taste, cost, and shelf stability, which are not critical for the purposes of the
subject invention, and can be readily made by a person skilled in the art.
Peroral compositions also include liquid solutions, emulsions,
suspensions, and the like. The pharmaceutically-acceptable carriers suitable
for preparation of such compositions are well known in the art. Typical
components of carriers for syrups, elixirs, emulsions and suspensions include
ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose,
sorbitol and water. For a suspension, typical suspending agents include
methy! cellulose, sodium carboxymethy! celiulose, Avicel RC-591, tragacanth
and sodium alginate; typical wetting agents include lecithin and polysorbate
80; and typical preservatives include methyl paraben and sodium benzoate.
Peroral liquid compositions may also contain one or more components such
as sweeteners, flavoring agents and colorants disclosed above.
Such compositions may also be coated by conventional methods,
typically with pH or time-dependent coatings, such that the subject compound
is released in the gastrointestinal tract in the vicinity of the desired topical
application, or at various times to extend the desired action. Such dosage
forms typically include, but are not limited to, one or more of celiulose acetate
phthalate, polyvinylacetate phthalate, hydroxypropyl methyl cellulose
phthalate, ethyl cellulose, Eudragit coatings, waxes and shellac.
Compositions of the subject invention may optionaily include other
drug actives.
Other compositions useful for attaining systemic delivery of the subject
compounds include sublingual, buccal and nasal dosage forms. Such
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This invention also provides methods of treating or preventing
disorders associated with excess or undesired metalloprotease activity in
a human or other animal subject, by administering a safe and effective
amount of a Formula (I) compound to said subject. As used herein, a
"disorder associated with excess or undesired metalloprotease activity" is
any disorder characterized by degradation of matrix proteins. The
methods of the invention are useful in treating disorders described above.

Compositions of this invention can be administered topically or
systemically. Systemic application includes any method of introducing
Formula (l) compound into the tissues of the body, e.g., intra-articular
(especially in treatment of rheumatoid arthritis), intrathecal, epidural,
intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous,
sublingual, rectal, and oral administration. The Formula (I) compounds of
the present invention are preferably administered orally.

The specific dosage of inhibitor to be administered, as well as the
duration of treatment, and whether the treatment is topical or systemic are
interdependent. The dosage and treatment regimen will also depend upon
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about 1000 mg, more pre erably from about 10 mg to about 100 mg, of
Formula (I) compound are administered per day for systemic
administration. It is understood that these dosage ranges are by way of
example only, and that daily administration can be adjusted depending on
the factors listed above.

A preferred method of administration for treatment of rheumatoid
arthritis is oral or parenterally via intra-articular injection. As is known and
practiced in the art, all formulations for parenteral administration must be
sterile. For mammals, especially humans, (assuming an approximate
body weight of 70 kilograms) individual doses of from about 10 mg to
about 1000 mg are preferred.

A preferred method of systemic administration is oral. Individual
doses of from about 10 mg to about 1000 mg, preferably from about
10 mg to about 300 mg are preferred.

Topical administration can be used to deliver the Formula (l)
compound systemically, or to treat a subject locally. The amounts of
Formula (I) compound to be topically administered depends upon such
factors as skin sensitivity, type and location of the tissue to be treated, the
composition and carrier (if any) to be administered, the particular Formula
(1) compound to be administered, as well as the particular disorder to be
treated and the extent to which systemic (as distinguished from local)
effects are desired.

The inhibitors of the invention can be targeted to specific locations
where the metalioprotease is accumulated by using targeting ligands. For
example, to focus the inhibitors to metalloprotease contained in a tumor, the
inhibitor is conjugated to an antibody or fragment thereof which is
immunoreactive with a tumor marker as is generally understood in the
preparation of immunotoxins in general. The targeting ligand can also be a
ligand suitable for a receptor which is present on the tumor. Any targeting



60 4-n-Pr0-CgH~- -CH, N WD 99/52868 46 1 4 OCT 2002 PCT/ US99/ 07826

614- ( C6H5) O 14 OCT 2002

CoH4_- H O $8BkHssp- OH624- n- Pr 0- C6HA- - H- C( O) CH3634- n- Pr 0- CgHdsr ik defoRNHCH364
4- (C6H5) O C6H4_- H 2- pyri dyl 655- (2- pyri di nyl) - 2-

t hi enyl - - H- Ph664- n- Pr 0- C6H4- - H- CHz C6H3675- ( 2- pyri di nyl ) - 2-

thienyl--H C(O -2-furanyl 685-(2-pyridinyl)-2-

t hi enyl - 4 2.t hi A-n-Pr Q- = Rz XL 704 n- Pr 0- C6H4- - H-
core- p- SHOET %.%Pﬁ%%“ﬂﬁii% el e e 15 135 Wlarid fosl Sl P
cor r espor@s be usedi nMeh i9oupAngrie|inventians sempoundepcthadatgsfingo R4 in
Formul a (ighn¥heB well RnoWwhiHd areEimimal &5 tfde/de s el (SR8WIEr BSUMMg to
substantially the sane procedu;ems t hose %%scm bed I n Exa es 14 and 15,
subst i t utGBAEET hENe CapIvEaHrS afeiatmuiqted @ndeAdPITsterecrag derribediabeYs san nay
change tenper #air ¢oclizeds @bgdi_ti@hgpstlbr)it@e, ?]@rﬂlnligréit&:(;orist beefeird@r ofor
reactions_as propriatege. i tionally, .the skij. artisan may use
br ot ect | mevnpt Tabh Berdte rorPRa e esi oA o Ea.EF el Ble 1
appropri ameplopl & feuoblatiodi 8§ oaeédrops canaemsdl.| Vi dre coateal drkatmienbythiehe
skill ed | ' hg. ar. : i ' us_.ar ithin the
oK e SR 4o iy B0 SURIE iR LhUGeel Sithd iy
st r uct ur eintmerdapeincan denpcarppeated ninEx angbiagen7a- &3 hydrophilic polymer

shield. The materials can also be inserted as a contact lens or reservoir or as

a subconjunctival formulation. For treatment of skin inflammation, the

compound is applied locally and topically, in a gel, paste, salve or ointment.

The mode of treatment thus reflects the nature of the condition and suitable

formulations for any selected route are available in the art.

In all of the foregoing, of course, the compounds of the invention can
be administered alone or as mixtures, and the compositions may further
include additional drugs or excipients as appropriate for the indication.
Some of the compounds of the invention also inhibit bacterial

metalloproteases. Some bacterial metalloproteases may be less dependent

on the stereochemistry of the inhibitor, whereas substantial differences are

found between diastereomers in their ability to inactivate the mammalian

proteases. Thus, this pattern of activity can be used to distinguish between

the mammalian and bacterial enzymes.

Preparation and Use of Antibodies:

Metalloproteases active at a particularly undesired location (e.g., an
organ or certain types of cells) can be targeted by conjugating the compounds
of the invention to a targeting ligand specific for a marker at that location such
as an antibody or fragment thereof or a receptor ligand. Conjugation methods
are known in the art.

The invention is also directed to various other processes which take
advantage of the unique properties of these compounds. Thus, in another
aspect, the invention is directed to the compounds of Formula (l) conjugated
to solid supports. These conjugates can be used as affinity reagents for the
purification of a desired metalloprotease.

In another aspect, the invention is directed to the compounds of
Formula (l) conjugated to label. As the compounds of the invention bind to at
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least one metalloprotease, the label can be used to detect the presence of
relatively high levels of metalioprotease in vivo or in vitro cell culture.

In addition, the compounds of Formula (l) can be conjugated to
carriers which permit the use of these compounds in immunization protocols
to prepare antibodies specifically immunoreactive with the compounds of the
invention. Typical conjugation methods are known in the art. These
antibodies are then usefu! both in therapy and in monitoring the dosage of the
inhibitors.

The invention compounds can also be coupled to labels such as
scintigraphic labels, e.g., technetium 99 or |-131, using standard coupling
methods. The labeled compounds are administered to subjects to determine
the locations of excess amounts of one or more metalloproteases in vivo.
The ability of the inhibitors to selectively bind metalloprotease is thus taken
advantage of to map the distribution of these enzymes in situ. The
techniques can also be employed in histological procedures and the labeled
invention compounds can be used in competitive immunoassays.

The following non-limiting examples illustrate the compounds,
compositions, and uses of the present invention.

Examples

Compounds are analyzed using'H and 13C NMR, Elemental analysis,
mass spectra and/or IR spectra, as appropriate.

Typically tetrahydrofuran (THF) is distilled from sodium and
benzophenone, diisopropylamine is distilled from calcium hydride and all
other solvents are purchased as the appropriate grade. Chromatography is
performed on silica gel (70 - 230 mesh; Aldrich) or (230 - 400 mesh; Merk) as
appropriate. Thin layer chromatography analysis (TLC) is performed on glass
mounted silica gel plates (200 - 300 mesh; Baker) and visualized with UV or
5% phosphomolybdic acid in EtOH.

Examples 1-13

The following chart shows the structure of compounds exemplified in

Examples 1-13:
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Ph-phenyl

CesH4-phenyi diradical

-O-A corresponds to a substituent of R, in Formula (1) when R, is pheny!.
-O-B corresponds to R, in Formula (1) when Z is N-OR,.

Example 1
Preparation of N-Hydroxy-1N-(4-methoxyphenyl)suifonyl-4-(Z,E-N-
hydroxyimino)pyrrolidine-2R-carboxamide:

a. Methyl  1N-(4-methoxyphenyisulfonyl)-4(R)-hydroxy-pyrrolidine-
2(R)-carboxylate (1a): cis-Hydroxy-D-proline (50 g, 0.38 mole) is dissolved
in water : dioxane (1:1, 300 mL) with triethylamine (135 mL, 0.96 mole). The
4-methoxyphenylsulfony! chloride (87 g, 0.42 mole) is added along with 2,6-
dimethylaminopyridine (4.6 g, 0.038 mole) and the mixture is stirred for 14
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the scope 0o
Purification of the product by chromatography on silica gel using EtOAc :

hexane (1:1) provides the ketone 1b.

c. The compound of 1b (0.2 g, 0.6 mmol) is mixed with NH,OK (3 mL, 5.1
mmol, 1.7 M in methanol as described in Fieser and Fieser, Vol 1, p 478) and
stirred overnight at room temperature. Acidified with 1N HC!, the mixture is
extracted three times with EtOAc. The combined EtOAc layer is dried over
MgSO, and concentrated under reduced pressure. The crude product is
purified by reverse phase prep HPLC (60A40B, A, 95% H,0, 5% acetonitrile,
0.1% formic acid; B, 80% acetonitrile, 20% H,O; 19 x 300 mm waters
SymmetryPrep C18 column) to give Example 1.

Example 2
Preparation of Hydroxy 1N-(4-n-butoxyphenyl)sulfonyi-4-(Z,E-N-
hydroxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-n-butoxyphenylsuifonyl-(4R)-hydroxy-pyrrolidine-
(2R)-carboxylate (2a): cis-4-Hydroxy-D-proline (14.8 g, 112.95 mmole) is
mixed with water : dioxane (1:1, 90 mL), triethylamine (39.3 mL, 282 mmole)
and N-dimethylaminopyridine (1.3 g, 11.3 mmole). The 4-(n-
butoxy)phenylisulfonyl chloride (29.5 g, 118.6 mmole) is added and the
mixture is stirred for 14 hours at room temperature. The mixture is then
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b. Methyl 1N-(4-butoxyphenylsulfonyl)-4-oxo-pyrrolidine-2(R)-

carboxylate (2b): A 8N solution of Jones reagent is prepared (see e.g.

Oxidations in Organic Chemistry, P273). The alcohol 2a (40 g, 112 mmol) is

dissolved in 300 mL of acetone and cooled to 0° C. Jones reagent is added

(120 mL, 960 mmol) (color changed from orange-red to green) and the

mixture is stirred at room temperature for 14 hours. The reaction mixture is

diluted with water and extracted three times with EtOAc. The organic layers

are washed three times with water and once with sodium chloride, dried over

MgSO,, and evaporated. The product is crystallized from EtOAc to give 2b.

c. The compound of 2b (0.29 g, 0.8 mmol) is mixed with NH,OK (4 mL,
6.4 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC
(60A40B, A, 95% H,0, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile,
20% H,0O; 19 x 300 mm waters SymmetryPrep C18 column) to give Example
2.

Example 3
Preparation of N-Hydroxy 1N-(4-Methoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-methoxyphenyl)suifonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxylate (3a): To a solution of 1a (15.0
g, 47.88 mmol) in dioxane (140 mL), methanol (70 mL) and water (40 mL), is
added methoxylamine hydrochloride (12.2 g, 144 mmol) and sodium acetate
(39.2 g, 479 mmol). The mixture is stirred overnight at room temperature,
and diluted with water. The reaction mixture is extracted three times with
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subj ect wei ghing 60 kg (132 I bs), suffering fromrheumatoid &4t00Ti 202, is
treated bWQ@OMESHOd of this invention. Specifically, for 2 yepi§ogdsdc€i Men
of three tablets per day is adm nistered orally to said subject. At the end
of the treatnent period, the patient is!examined and is found to have
reduced i nflammation, and i nproved nobility w thout concom tant pain.
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D 14 OCT @gnﬁqaygﬁrqgfﬁqggga%ﬁgpj_cal conposition for | ocal

admi ni stration, g to the present invention, is nade conprising:
Conponent Conposition (% wW v~The conpound of Exanpl e 90. 20Benzal koni um
chl ori de0. 02Thi ner osal 0. 002d- Sor bi t gkAn{iflédgyci ne0. 35Ar onat i cs0. 075Purified

water-9.s. g ot 3l ration of N-Hydroxy 1N-(4-ethoxyphenyljsulfonyl-4-(Z,E-N-

methoxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-ethoxyphenyisulfonyl}-4-oxo-pyrrolidine-2(R)-
carboxylate (4a): The intermediate 4a is prepared using a method
substantially similar to that above for the preparation of the intermediate 1a,
substituting the appropriate starting material. The skilled artisan may change
temperature, pressure, atmosphere, solvents or the order of reactions as
appropriate. Additionally, the skilled artisan may use protecting groups to
block side reactions or increase yields as appropriate. All such modifications
can readily be carried out by the skilled artisan in the art of organic chemistry,
and thus are within the scope of the invention.

b. Methyl N-(4-ethoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxylate (4b). To a solution of ketone 4a
(1.2 g, 3.67 mmol) in dioxane (10 mL), and methanol (5 mL) and water (5
mL), is added methoxylamine hydrochloride (0.77 g, .16 mmol) and sodium
acetate (2.9 g, 36 mmol). The mixture is stirred overnight at room
temperature, and diluted with water. The reaction mixture is extracted three
times with EtOAc. The combined EtOAc layer is washed with brine, dried
over MgSO,, and concentrated under reduced pressure to give a mixture of
isomers (Z / E) of 4b.

c. The compound of 4b (1.2 g, 3.37 mmol) is mixed with NH20K (11.0
mL, 18.7 mmol, 1.7 M in methanol) and stirred overnight at room temperature.



A patient suffering fromchem cal burns applies the conposition at each
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i nhal ati onw@eysr8ed conposition, according to the present i nf@p@i%7 j made
conpri sing: Conponent Conposition (% w v) Conmpound of Exanple 8
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ul cerations, is treated by a nethod. of t ig I nvention. Specifically, for 2
nont hs, a saline solution containi APPRY 0f the conpound of Exanple 84 is

admi ni st er@épadatioh Gf N yairoxy N{4propgoryphenyhsulfenii4-@Bmwl e G
methoxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-propoxyphenylsuifonyl)-4-oxo-pyrrolidine-2(R)-
carboxylate (5a): The intermediate 5a is prepared using a method
substantially similar to that above for the preparation of the intermediate 1a,
substituting the appropriate starting material. The skilled artisan may change
temperature, pressure, atmosphere, solvents or the order of reactions as
appropriate. Additionally, the skilled artisan may use protecting groups to
biock side reactions or increase yields as appropriate. All such modifications
can readily be carried out by the skilled artisan in the art of organic chemistry,
and thus are within the scope of the invention.

b. Methyl 1N-(4-n-propoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxylate (5b): To a solution of ketone 5a
(0.8 g, 2.34 mmol) in dioxane (8 mL), and methanol (4 mlL), is added
methoxylamine hydrochloride (2 mL, 7 mmol, 30% solution in water) and
sodium acetate (1.9 g, 23.4 mmol). The mixture is stirred overnight at room
temperature, and diluted with water. The reaction mixture is extracted three
times with EtOAc. The combined EtOAc layer is washed with brine, dried
over MgSO,, and concentrated under reduced pressure to give a mixture of
isomers (Z / E) of 5b.

c. The compound of 5b (0.9 g, 2.43 mmol) is mixed with NH20K (7.2
mL, 12.1 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by column eluting with EtOAc /
hexane (2:1) to give Example 5.

Example 6
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The conpound of Exanple 53 Carrier: sodiumcitrate buffer wiqtfgcpe nt by
wei ght of waaswszess) : | ecit hin car boxynet hyl cel | ul ose povi dor&gc,%ﬁ%gl% ar aben
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Composi t1 §fe combined EtOAc layer is washed with brine, dried over MgSO,, and
concentrated under reduced pressure to give a mixture of isomers (Z / E) of
6a.

b. The compound 6a (1.0 g, 4.95 mmol) is mixed with NH20K (13.8 mL,
247 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by column eluting with CH,CI, :
CH,0OH (95:5) to give Example 6.

Exampie 7
Preparation of N-Hydroxy 1N-(4-phenoxyphenyl)suifonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxamide:

a. 1N-(4-Phenoxyphenyl)sulfonyl-4R-hydroxy-pyrrolidine-2R-
carboxylic acid (7a): To a solution of cis-4-hydroxy-D-proline (5.85 g, 44.7
mmol) in dioxane (20 mL), water (20 mL), triethyl amine (15.6 mL, 111.7
mmol), and 4-dimethylaminopyridine (0.54 g, 4.4 mmol) at 0°C is added 4-
phenoxybenzene suffony! chioride (11.5 g, 43 mmol) slowly. The mixture is
stirred overnight at room temperature and diluted with 1N HCI. The reaction
mixture is extracted three times with EtOAc. The combined EtOAc layer is
washed with brine, dried over MgSO,, and concentrated under reduced
pressure to give 7a.

b. Methy! 1N-(4-phenoxyphenyl)suifonyi-4R-hydroxy-pyrroiidine-2R-
carboxylate (7b): To a solution of acid 7a (14.6 g, 40.19 mmol) in methanol
(75 mL) is added thiony! chloride (7.3 mL, 100 mmol) dropwise. The mixture is
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CLAIMED | S: 1. A conpound having the followng structure: X-R2 Ol s Rl I n
characteriged iMetiglt 1N-(4-phenoxyphenyl)sulfonyl-4-(Z,E-N-

methoxyimino)pyrrolidine-2R-carboxylate (7d): To a solution of ketone 7¢
(1.5 g, 4 mmol) in dioxane (15 mL), and methanol (5 mL) and water (5 mL), is
added methoxylamine hydrochloride (1.02 g, 12 mmol) and sodium acetate
(3.28 g, 40 mmol). The mixture is stirred overnight at room temperature and
diluted with water. The reaction mixture is extracted three times with EtOAc.
The combined EtOAc layer is washed with brine, dried over MgSO4, and
concentrated under reduced pressure. The crude product is purified by
column eluting with hexane : EtOAc (4:1) to give a mixture of isomers (Z / E)
of 7d.

e. The compound of 7d (0.6 g, 1.49 mmol) is mixed with NH20K (4.2 mL,
7.4 mmol, 1.7 M in methanol solution prepared as described in Fieser and
Fieser, Vol 1, p 478) and stirred overnight at room temperature. Acidified with
1N HCI, the mixture is extracted three times with EtOAc. The combined
EtOAc layer is dried over MgSO, and concentrated under reduced pressure.
The crude product is purified by reverse phase prep HPLC (55A45B, A, 95%
H,O, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile, 20% H,O; 19 x
300 mm waters SymmetryPrep C18 column) to give Example 7.

Example 8
Preparation of N-Hydroxy 1N-[4-(4-Fluorophenoxy)phenyllsulfony{-4-
(Z,E-N-methoxyimino)pyrrolidine-2R-carboxamide:



Z (a) R~ is NR30OR3, wherein each R3 is independently selected fromthe
group consisting of hydrogen, |lower alkyl, and acyl; to (b)1%X 0&T 202 or CO
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pressure to give 8a.

b. Methyl 1N-[4-(4-Fluorophenoxy)phenyl]sulfonyl-4R-hydroxy-
pyrrolidine -2R-carboxylate (8b): To a solution of acid 8a (11.5 g, 30.1
mmol) in methanol (100 mL) is added thiony! chloride (13 mk, 180 mmol)
dropwise. The mixture is stirred for 1 hour at 50°C and overnight at room
temperature. The solvent is removed under reduced pressure to give 8b.

c. Methy! 1N-[4-(4-Fluorophenoxy)phenyl]sulfonyl-4-oxo-pyrrolidine-
2R-carboxylate (8¢c): To a solution of alcohol 8b (10 g, 25.3 mmol) in
acetone (80 mL) is added Jone's reagent (13 mL, 101 mmol, 8N solution
prepared as described in Oxidation in Org. Chem., Vol 186, P273). The
mixture is stirred overnight at room temperature. The green solid formed is
removed by filtration and the solvent removed under reduced pressure. The
reaction mixture is then dissolved in water, and extracted three times with
EtOAc. The combined EtOAc layer is washed twice with water, once with
brine, dried over MgS0O,, and concentrated under reduced pressure to give
8c.

d. Methyl 1N-[4-(4-Fluorophenoxy)phenylisulfonyl-4-(Z,E-N-methoxy-
imino)pyrrolidine-2R-carboxylate (8d): To a solution of ketone 8¢ (0.9 g,
2.29 mmol) in dioxane (8 mL), methanol (5 mL) and water (5 mL), is added
methoxylamine hydrochloride (0.6 g, 6.86 mmol) and sodium acetate (1.9 g,
22.9 mmol). The mixture is stirred overnight at room temperature and diluted
with water. The reaction mixture is extracted three times with EtOAc. The
combined EtOAc layer is washed with brine, dried over MgSO,, and
concentrated under reduced pressure. The crude product is purified by
column eluting with hexane : EtOAc (3:1) to give a mixture of isomers (Z / E)
of 8d.
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pressure. The crude product is purified by reverse phase prep HPLC

(90A10B, A, 95% H,0, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile,

20% H,0; 19 x 300 mm waters SymmetryPrep C18 column) to give Example

9 as a white foaming solid.

Example 10
Preparation of N-Hydroxy 1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-
ethoxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-n-butoxyphenyl)suifony!-4-(Z,E-N-
ethoxyimino)pyrrolidine-2R-carboxylate (10a): To a solution of 2a (1.0 g,
2.82 mmol) in dioxane (10 mL), and methanol (5 ml), is added o-
ethylhydoxylamine hydrochloride (0.82 g, 8.45 mmol) and sodium acetate (2.3
g, 28.2 mmol). The mixture is stirred overnight at room temperature and
diluted with water. The reaction mixture is extracted three times with EtOAc.
The combined EtOAc layer is washed with brine, dried over MgSO,, and

concentrated under reduced pressure to give a mixture of isomers (Z / E) of
10a.

b. The compound of 10a (0.5 g, 1.26 mmol) is mixed with NH20K (6.7
mb, 10 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC
(45A55B, A, 95% H,0, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile,
20% H,0; 19 x 300 mm waters SymmetryPrep C18 column) to give Example
10.

Example 11
Preparation of N-Hydroxy 1N-(4-Methoxyphenyl)sulfonyl-4-(Z,E-N-tert-
butoxyimino)pyrrolidine-2R-carboxamide:
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over MgSO,, and concentrated under reduced pressure to give a mixture of
isomers (Z/ E) of 11a.

b. The compound of 11a (0.4 g, 1.04 mmol) is mixed with NH20OK (6 mL,,
8 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture 1s extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC
(45A85B, A, 95% H,0, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile,

20% H,0; 19 x 300 mm waters SymmetryPrep C18 column) to give Example
1.

Example 12
Preparation of N-Hydroxy 1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-t-
butoxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-t-
butoxyimino)pyrrolidine-2R-carboxylate (12a): To a solution of 2a (1.50 g,
4.23 mmol) in 1,4-dioxane (15 mL), methanol (5 mL), and water (5 mL), is
added t-butoxylamine hydrochloride (1.59 g, 12.7 mmol) and sodium acetate
(3.49 g, 42.5 mmol). This mixture is stirred overnight at room temperature.
The reaction mixture is diluted with water and extracted three times with
EtOAc. The combined organic extracts are washed with saturated ag. NaCl,
dried over Na,SO,, filtered, and concentrated under reduced pressure. The
crude product is purified by column chromatography (silica gel, 15%
EtOAc/hexanes) to give the desired product as a mixture of isomers (Z / E) of
12a.

b. The compound of 12a (1.07 g, 2.51 mmol) is treated with NH20K
solution (11.1 mL, 20 mmol, 1.8 M in methanol) and stirred for 4 hours at
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N% and extracted three times with EtOAc. The combined organic extracts
are dried over Na,SO,, filtered, and concentrated under reduced pressure.
The crude product is purified by column chromatography (silica gel, 4%

CH,0OH / CH,Cl,) to give Example 12 as a mixture of isomers (Z / E).

Example 13
Preparation of N-Hydroxy1N-[4-(4-fluorophenoxy)phenyl]sulfonyi-4-(Z,E-
N-tert-butoxyimino)-pyrrolidine -2R-carboxamide:

a. Methyl 1N-[4-(4-fluorophenoxy)phenyl]suifonyl-4-(Z,E-N-tert-
butoxymino)pyrrolidine-2R-carboxylate (13a): To a solution of 8¢ (0.82 g,
2.08 mmol) in dioxane (8 mL), methanol (5 mL) and water (5 mL), are added
o-(fert-butyl)hydoxylamine hydrochloride (0.78 g, 6.25 mmol) and sodium -
acetate (1.7 g, 20.8 mmol). The mixture is stirred overnight at room
temperature, and diluted with water. The reaction mixture is extracted three
times with EtOAc. The combined EtOAc layer is washed with brine, dried
over MgSQ,, and concentrated under reduced pressure to give a mixture of
isomers (Z / E) of 13a.

b. The compound of 13a (0.95 g, 2.08 mmol) is mixed with NH20K (10
mL, 16.6 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by column eluting with 5% CH,OH /
CH,CI, to give Example 13.

Examples 14-15

The following chart shows the structure of compounds exempilified in
Examples 14 and 15;
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15 -CH,CH,CH,CH, -0

-O-C corresponds to a substituent of R, in Formula (I) when R, is phenyl.
D corresponds to a member of the heterocycloalkyl ring radical when Z of
Formula (I) is N-W and W is heterocylocalkyl.

Example 14
Preparation of N-Hydroxy-1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-
piperidineimino)pyrrolidine-2R-carboxamide:

a. Methy! 1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-
piperidineimino)pyrrolidine-2R-carboxylate (14a): To a solution of 2a (2.5
g, 7.04 mmol) in dioxane (20 mL) and methanol (15 mL) is added 1-
aminopiperidine (1.14 mL, 10.56 mmol) and sodium acetate (5.7 g, 70 mmol).
The mixture is stirred overnight at room temperature and diluted with water.
The reaction mixture is extracted three times with EtOAc. The combined
EtOAc layer is washed with brine, dried over MgSO,, and concentrated under
reduced pressure to give 14a.

b. The compound of 14a (0.65 g, 1.49 mmol) is mixed with NH,OK (4.4
mL, 7.45 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by column eluting with CH,OH /
CH,CI, (5:95) to give Example 14.
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(1.5 g, 4.2 mmol) in dioxane (20 mL), methanol (5 mL) and water (5 mL) is
added 1-aminomorpholine (0.52 mL, 5.04 mmol) and sodium acetate (3.4 g,
42 mmol). The mixture is stirred overnight at room temperature and diluted
with water. The reaction mixture is extracted three times with EtOAc. The
combined EtOAc layer is washed with brine, dried over MgSO,, and
concentrated under reduced pressure to give 15a.

b. The compound of 15a (2 g, 4.2 mmol) is mixed with NH,OK (13 mL, 22
mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Neutralized with 1N HCI to pH~7, the mixture is concentrated under reduced
pressure. The crude product is purified by column eluting with CH,OH /
CH,CI, (5:95) to give Example 15.

Examples 16-49

The following chart shows the structure of compounds exemplified in
Examples 16-49:
o

HO /U\/N
™ N .
H
N—oF
Example E F

16 4-NO2-CgH4- CH,CH=CH,
17 4-i-BuO-CgH4- CH,-C4H,-p-CF,
18 4-(CgH5)O-CeH4- CH,-C¢H,-m-Cl
19 4-(4-F-CgH4)O-CgH4- CH,~C¢H,-0-Cl-p-F
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23 4-(0-CgH4)0-CgH4- CH,CH,-C.H,

24 4-(4-CN-CgHg)O-CgH4- HzCIN\\”

ci s

25 4-(N-CgH4)O-CgH4- (O)CH (Ph)CH=CHPh

26 4-i-PrO-CgH4- /_'\ _@

27 4-n-PrO-CgH4- CHzc(O)NHC6H4-p-CI

28 4-Br-CgHg- CH,C(O)morpholinyl

29 4-CgHs-CgH4- CH,C(O)NHCH,-0-OMe

30 4-(4-F-CgHs)-CgHy- CH,C(O)NHCH,CH,-p-Cl

31 4-(4-Br-CgHsg)-CgHay- . O*E

A

32 4-(4-MeoN-CgHa)-CgHag- CH,CN

33 4-(4-CN-CgHyg)-CgHg- CH,C¢H,

34 4-(4-MeO-CgH4)-CgHa- CH,C¢H,-p-NO,

35 4-(4-C5H4N)O-CgH4- CH,CH(CH,),

36 4-(3-C5H4N)O-CgH4- CH(CH,),

37 4-(2-C5H4N)O-CgH4- CH,CH=CH,

38 CeHsCHoCHo- CH,-C,H,,-p-CF,

39 CeH5CH2- CH,-C¢H,-m-Cli

40 (4-C5H4N)CHoCHo- CH,-C,H,-0-Cl-p-F

41 (2-C5H4N)CHCHo- CH2-C¢H,-0-NQ,

42 4-(CgH11)O-CgHgy- CH,-C¢H,-0-OMe

43 4-(CsH11)O-CgHyg- CH,-C.H,-p-Ci

44 4-(CgH13)O-CgHa- CH,CH,-C,H,

45 4-(CH30CH5CH2)0-CgHy- CH,CN

46 5-(2-pyridinyl)-2-thienyl- CH,CH,

47 5-(3-isoxazolyl)-2-thienyl- CH,C¢H,p-NO,

48 5-(2-(methylthio)pyrimidin-4-yl)- CH,CH(CH,),

2-thienyl-
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10/ / procedures as those described in Examples 3-13, substituting the
appropriate starting materials. The skilled artisan may change temperature,
pressure, atmosphere, solvents or the order of reactions as appropriate.
Additionally, the skilled artisan may use protecting groups to block side
reactions or increase yields as appropriate. All such modifications can readily
be carried out by the skilled artisan in the art of organic chemistry, and thus
are within the scope of the invention.
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50 4-NO>-CpH4- -CH, -CH,
51 4-i-BuO-CgHa- -CH, -Ph
52 4-n-PrO-CgH4- -Ph -CH,Ph
53 4-n-PrO-CgHg4- -CH,Ph -CH,Ph
54 4-n-PrO-CgH4- -CH, -C(S)NH,
55 4-n-PrO-CgHg4- -CH, -C S)NHCH
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W N
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06H4' g’I l NéN
58 4-(CgH5)0- -CH, AN
CeH4- . W o
Cl
59 4-n-PrO-CgH4- -CH, \N/N\
“LL
Cl
60 4-n-PrO-CgHa- -CH, HN’>
J &
iL N




FYO%&
Y

1
" Yg
(& ()-
(& ()-
(& () -
Fg" 10

()-

% >0Y109%8( & () -
&10% (& ()- Y! g&l0% (p& ()-
F10%6 0852858 SVU4 F@L0% (& () -
F,/10% (& ()-g F-10% (& ()- 3}|
F3110% (& ()-°
%" & ()-!Fh"10% 0!

F 10% (& ()-

% F S5! 109%8( & () -
F 10% (&
Fs10% (& ()-10 (10 (10
vU4 F 3 Y& &10% (

F 01 00/63(&
()-M

F4<£10%(&' () -

F 10% (&

F-10% ( &
F3110%"
(& ()- n,

O~ Ty X7VT3
& ()- 138" 109
(10% (& () -

5 F3 1% O
B ()-, -1 F0"10% J°
, (10°/QX&Q&(

()-27>0| [ : bU4 F

&Z )%ﬁ’% | &1

F",lO%('&()--}TvTS i
‘0'& () 10 (10 (10 ( FI3110% (& ()

FYS/ 10% (& (

38 (C/\(Q&FH‘*FEQ%/O

)- 10

0%
) -

FI &9! 10%f"

& (gZM [ NAT

A / \ 1 1094

F5:10% (& ()-G FY

L,Q /\ -ll_llf NA4—1

E}-'QL\ Sn

7Y &10% (|&
1098( & ()

_G Ff 16DIB( &

FAN AR .“qi'g )
) Z-mpmmm( )

L

FS! 100688 ()- F

0T'10%
o-E "é_‘@

S| 10BREINHEH,| [

103(103( 1
F& 1093( &
F3& 10% (

¢ () -

03(Nn Fad 1098( &
%&&I[

& ()- Fe#l

DYALE GHHAF@ #1

\IA4 16’% 'ég))q% 00/:&

(& (V- FLYA0B(&
()-n 717710% (& ()-
URE ()-&)'*' + '

D

0 S e O

& () -
DGV‘VU4 F" 109

(& ()- FI
% ()-V)
YL&10% (& () -

0%(&%% Fsl
+-&0' 0(0) 0QO

' () - tmemd% (&

ggﬁﬂpﬁ/ )iaifgp/ 73 (

& ()- 10,940 %0
&' ()-10&10&10&F F3I'
) - MO011112223v U4

%FI6£R%

- F" 10%
F3 10%3(&1) T

. 10%'"
8", 10904
1098( & ()
(& ()-F A

10% (c
o, 10¢

$, & ()

-MYF'@ZLOO/B(&
llO%(&() &

s a0

(5-{2-pyrdiny)<23(
F 10 () -29

o O thid) - 2

Ves! () - 1034.0940%
O3

& () -

CRU=2| [
F, @0% (& () -

FI;

LA L

FO#109$&&

(& ()-y H
F Y" 10% (

D AAAAAALD,
TAVAVAVEVAVADD

510% @&@()- F

& ()- Y'10%

3 5~(2_19%l@@v

rr, LU70 b)Z_
thienyl-

= TTL1U70
B+BsDonF"I\-‘teG| [:v

”&x@u

iﬁ%m 0)

J I_lolla:

Yo

69

4-n-PrO-CgH4-

-C(Q)-2-pyridyl

70

4-n-PrO-CeHg-

-C4H,-p-SO,CH,

71

4-(4-CgHyaN)O-
CeH4-

-C(O)CeH;

72

4-(CgH5)0-

CegH4-

-Ph

G corresponds to R, in Formula(l).
H and | correspond independently to R, in Formula (I) when Z is N-NR,R,.

Examples 50-72 are prepared using substantially the same
procedures as those described in Examples 14 and 15, substituting the
appropriate starting materials. The skilled artisan may change temperature,
pressure, atmosphere, solvents or the order of reactions as appropriate.
Additionally, the skilled artisan may use protecting groups to block side
reactions or increase yields as appropriate. All such modifications can readily
be carried out by the skilled artisan in the art of organic chemistry, and thus
are within the scope of the invention.

Examples 73-83
The following chart shows the structure of compounds exemplified in
Examples 73-83:
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73 4-NO>-CgHa- ==
NS
74 4-i-BuO-CBH4- o YH
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76 4-n-PrO-CgHg4- °ﬁ/\0>

77 4-n-PrO-CgHas- \o
N
78 4-(4-C5H4N)O- O
CesHa- _N
]

79 4-(4-CsHaN)O- ’/\o
CgH4- \)

N
80 4-n-PrO-CgHg4- N
T"\/’
81 4-n-PrO-CgH4- (\N/\/ OH
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J corresponds to R, in Formula(l).

K corresponds to R, in Formula (1) when Z is N-NR,R, and one R, is
hydrogen.

Examples 73-83 are prepared using substantially the same
procedures as those described in Examples 14 and 15, substituting the
appropriate starting materials. The skilled artisan may change temperature,
pressure, atmosphere, solvents or the order of reactions as appropriate.
Additionally, the skilled artisan may use protecting groups to block side
reactions or increase yields as appropriate. All such modifications can readily
be carried out by the skilled artisan in the art of organic chemistry, and thus
are within the scope of the invention.

Example 84
Preparation of N-Hydroxy 1N-(4-methoxyphenyl)suifonyl-4-methylene-
pyrrolidine-2R- carboxamide:

a. Methyl 1N-(4-methoxyphenyl)sulfonyl-4-methylene-pyrrolidine-2R-
carboxylate (84a): To a solution of methyltriphenylphosphonium bromide
(1.75 g, 4.78 mmol) in 10 mL of anhydrous THF at 0 °C under argon, is added
lithium bis(trimethylsilyl)amide (5.74 mL, 5.74 mmol, 1.0 M solution in THF)
dropwise and stirred for 15 minutes. Then, a solution of 1a (1.5 g, 4.78 mmol)
in THF (25 mL) is added to it slowly. The mixture is stirred overnight at room
temperature and diluted with ammonium chioride. The reaction mixture is

@#10%
10‘V
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extracted three times with EtOAc. The combined EtOAc layer is washed with
1N HCI, water, aqueous NaHCO,, brine, dried over MgSO,, and concentrated
under reduced pressure to an oil which is purified by column chromatography
eluting with EtOAc / hexane (3 / 7) to give exomethylene 84a.

b. The compound of 84a (0.26 g, 0.83 mmol) is mixed with NH,OK (3.7
mL, 6.64 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Neutralizeded with 1N HCI, the mixture is extracted three times with EtOAc.
The combined EtOAc layer is dried over MgSO, and concentrated under
reduced pressure. The crude product is purified by column eluting with
CH2CI2 : CH3OH (95:5) to give Example 84.
Examples 85-91

The following chart shows the structure of compounds exemplified in

Examples 85-91:

\ M
M

Example L M
85 4-PhO-CgH4- -H
86 4- n-PrO-CgH4- -H
87 4-(4-Cs5H4N)O-CgH4- -CH,
88 4-(4-CsH4N)O-CgHa4- -Cl
89 4-(4-CsH4N)O-CgH4- -F
90 4-n-PrO-CeH4- -CO,Me
91 4-n-PrO-CgH4- -CN

-O-L corresponds to a substituent of R, in Formula (1) when R, is phenyl.
M corresponds to R, in Formula (l) when Z is CR;R,.

Examples 85-87 are prepared using substantially the same procedure
as that described in Example 84, substituting the appropriate starting
material. The skilled artisan may change temperature, pressure, atmosphere,
solvents or the order of reactions as appropriate. Additionally, the skilled
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Example n P
92 1 -CH,
93 2 -CH,
94 2 -0
95 2 -S
96 2 'SOz

-O-P corresponds to a member atom of Z in Formula (1) when Z is a ring.

Examples 92-96 are prepared using substantially the same procedure
as that described in Example 84 using the appropriately functionalized ylide
precursor which is derived from the related bromide precursor. The skilled
artisan may change temperature, pressure, atmosphere, solvents or the order
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Example T
97 -CH,CH,CH,
98 -Ph

-O-T corresponds to a substituent of R, in Formula (I) when R, is phenyl.

Examples 97 and 98 are prepared using a sequence that includes an
olefination procedure (described in Synthesis, 1978, 385).

Composition and Method of Use Examples

The compounds of the invention are useful to prepare compositions for
the treatment of ailments and the like. The following composition and method
examples do not limit the invention, but provide guidance to the skilled artisan
to prepare and use the compounds, compositions and methods of the
invention. In each case other compounds within the invention may be
substituted for the example compound shown below with similar results. The
skilled practitioner will appreciate that the examples provide guidance and
may be varied based on the condition being treated and the patient.

Example A
A tablet composition for oral administration, according to the present
invention, is made comprising:

Component Amount
The compound of Example 2 156. mg

Lactose 120. mg
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Maize Starch 70. mg

Talc 4. mg

Magnesium Stearate 1. mg

A human female subject weighing 60 kg (132 Ibs), suffering from
rheumatoid arthritis, is treated by a method of this invention. Specifically, for
2 years, a regimen of three tablets per day is administered orally to said
subject.

At the end of the treatment period, the patient is examined and is
found to have reduced inflammation, and improved mobility without
concomitant pain.

Example B
A capsule for oral administration, according to the present invention, is
made comprising:

Component Amount (%w/w)
The compound of Example 3 15%
Polyethylene glycol 85%

A human male subject weighing 90 kg (198 Ibs.), suffering from
osteoarthritis, is treated by a method of this invention. Specifically, for 5
years, a capsule containing 70 mg of the compound of Example 3 is
administered daily to said subject.

At the end of the treatment period, the patient is examined via
orthoscopy, and found to have no further advancement of erosion/fibrillation
of the articular cartilage.

Example C
A saline-based composition for local administration, according to the
present invention, is made comprising:

Component Amount (Yow/w)
The compound of Example 6 5%
Polyvinyl alcohol 15%
Saline 80%

A patient having deep corneal abrasion applies the drop to each eye
twice a day. Healing is speeded, with no visual sequelae.
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A patient suffering from chemical burns applies the composition at
each dressing change (b.i.d.). Scarring is substantially diminished.

Example E
A inhalation aerosol composition, according to the present invention, is made

comprising:

Component
Compound of Example 14
Alcohol
Ascorbic acid
Menthol
Sodium Saccharin
Propellant (F12, F114)
Total =

An asthma sufferer sprays 0.

Composition (% wiv)
5.0

33.0
0.1
0.1
0.2

a.8.
100.0

01 mL via a pump actuator into the mouth

while inhaling. Asthma symptoms are diminished.

Example F
A topical opthalmic composition, according to the present invention, is made

comprising:

Component
Compound of Example 84

Composition (% w/v)
0.10
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A human male subject weighing 90 kg (198 Ibs), suffering from corneal
uicerations, is treated by a method of this invention. Specifically, for 2
months, a saline solution containing 10 mg of the compound of Example 84 is
administered to said subject's affected eye twice-daily.

Example G
A composition for parenteral administration is made comprising:
Component Amount
The compound of Example 53 100 mg/mil carrier

Carrier:
sodium citrate buffer with (percent
by weight of carrier):

lecithin 0.48%
carboxymethyilcelliulose 0.53
povidone 0.50
methyl paraben 0.11
propyl paraben 0.011

The above ingredients are mixed, forming a suspension. Approx-
imately 2.0 ml of the suspension is administered, via injection, to a human
subject with a premetastatic tumor. The injection site juxtaposes the tumor.
This dosage is repeated twice daily, for approximately 30 days. After 30
days, symptoms of the disease subside, and dosage is gradually decreased
to maintain the patient.
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prevent further oral degeneration.

Example |
A lozenge composition is prepared,
Component Y%owlv
The compound of Example 92 0.01
Sorbitol 17.50
Mannitol 17.50
Starch 13.60
Sweetener 1.20
Flavor 11.70
Color 0.10
Corn Syrup balance to 100%

Example H
A mouthwash composition is prepared;
Component Y%owlv
The compound of Example 73 3.00
SDA 40 Alcohol 8.00
Flavor 0.08
Emulsifier 0.08
Sodium Fluoride 0.05
Glycerin 10.00
Sweetener 0.02
Benzoic acid 0.05
Sodium hydroxide 0.20
Dye 0.04
Water balance to 100%

A patient with gum disease uses 1 ml of the mouthwash thrice daily to

A patient uses the lozenge to prevent loosening of an implant in the
maxilla.
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Chewing Gum Composition

Component wiv%

The compound of Example 2 1.00
Sorbitol crystals 38.44
Paloja-T gum base 20.00
Sorbitol (70% aqueous solution) 22.00
Mannitol 10.00
Glycerine 7.56
Flavor 1.00

A patient chews the gum to prevent loosening of dentures.

Example K
Components wiv%
Compound of example 3 4.0
USP Water 50.656
Methylparaben 0.05
Propylparaben 0.01
Xanthan Gum 0.12
Guar Gum 0.09
Calcium carbonate 12.38
Antifoam 1.27
Sucrose 15.0
Sorbitol 11.0
Glycerin 5.0
Benzy! Alcohol 0.2
Citric Acid 0.15
Coolant 0.0088
Flavor 0.064
Colorant 0.0012

The composition is prepared by first mixing 80 kg of gylcerin and all of
the benzyl alcohol and heating to 65°C, then slowly adding and mixing
together methyiparaben, propylparaben, water, xanthan gum, and guar gum.
Mix these ingredients for about 12 minutes with a Silverson in-line mixer.
Then slowly add in the following ingredients in the following order. remaining
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glycerin, sorbitol, antifoam C, calcium carbonate, citric acid, and sucrose.
Separately combine flavors and coolants and then slowly add to the other
ingredients. Mix for about 40 minutes. The patient takes the formulation to
prevent flare up of colitis.

All references described herein are hereby incorporated by reference.

While particular embodiments of the subject invention have been
described, it will be obvious to those skilled in the art that various changes
and modifications of the subject invention can be made without departing
from the spirit and scope of the invention. It is intended to cover, in the
appended claims, all such modifications that are within the scope of this
invention.
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1. A compound having the following structure:
X-R,
o |
N
5 R 1 )n
Z

characterized in that

(a) Rqis NR3OR3, wherein each Rg3 is independently selected from the
group consisting of hydrogen, lower alkyl, and acyl;

10 (b) Xis SO, 0r CO;

(c) Rais selected from the group consisting of hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy, and
heteroaryloxy;

(d) Zis selected from the group consisting of:

15 (i) N-W, wherein n is at least 1 and W is selected from the group
consisting of aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
(ii) N-OR4, N-SR4, N-NR4R4, or N-CR4R4R4, wherein n is at least 1
and each Ry is independently selected from the group consisting
of hydrogen, alkyl, heteroalkyl!, aryl, heteroaryl, cycloalkyl, and
20 heter%cycloalkyl;
(iii) N—g—Q—R.g' wherein n is at least 1 and each Q is
indepgndently selected from the group consisting of S and O;

1l
(iv) N—C-Ry4, wherein n is at least 1;
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(vii) ; and
10

(viii) Q

(e) m and n are integers independently selected from 0, 1or2 and m +
nis 2; and
15 any optical isomer, diastereomer or enantiomer, or pharmaceutically-

acceptable salt or solvate thereof.

2. The compound of Claim 1 wherein m and n are each 1.
20 3. The compound of Claim 1 wherein R is aryl or heteroaryl.
4, The compound of Claim 3 wherein R; is selected from the group

consisting of methoxyphenyl, ethoxyphenyl, propoxyphenyl, butoxyphenyl,

pyridyloxyphenyl, and phenoxyphenyl.
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7. The compound of Claim 6 wherein X is SO..
8. The compound of Claim 7 wherein m and n are each 1.

10

9. The compound of Claim 8 wherein Z is N-OR4 and R4 is hydrogen or

alkyl.

10.  The compound of Claim 9 wherein Z is selected from the group

15 consisting of NOH, NOCH3, NOCH2CH3, NOC4Hs.

11.  The compound of Claim 8 wherein Z is CRgRs and each R6 is

independently hydrogen, halo, or lower alkyl.

20 12. The compound of Claim 8 wherein Z is a ring, said ring being selected

from the group consisting of cycloalkyl and heterocycloalkyl.

13. A pharmaceutical composition comprising:
(a) a safe and effective amount of a compound of any of the preceding

25 claims; and
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(b) a pharmaceutically-acceptable carrier.

14. The use of a compound according to any one of Claims 1 to 12 in the
manufacture of a medicament for preventing or treating a disease associated

with unwanted metalloprotease activity in a mammalian subject.

15.  The use of Claim 14 characterized in that the disease associated with
unwanted metalloprotease activity is chosen from the group consisting of:
arthritis, cancer, multiple sclerosis, cardiovascular disorders, skin disorders,
ocular disorders, inflammation, musculoskeletal disease, cachexia, and gum

disease.



