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activity include periodontal disease, epidernolysis bullosa ey er

i nf | ammat Y99Y3R& scleritis (e.g., DeGcco et al., PCT p'inWSé’P(%Sd appl i cat i on
WO 95/ 29892, publi shed Novenber 9) 1995). 35 In view of the invol venent of
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are disclosed in the literature. Exanples include U S. Patent No.

5,183, 9 X Ma Bate ot . 996, 3S8,
> 183 g@%nrtah Z;ﬁ#@%/ﬁﬁbigﬁb& Btat %%%% W8 9%@6@1 dlaJ‘Sét IPrﬁ’JI\EWOf\ﬂ%b??LﬁO?)S 358,

Sept embefelitesh), %@@89%234%@&%??)@‘570&4&5439 @empﬁlﬂ eWP %141]42 MackgeWo | ssued May
2 2 SE P4ZO0B(CHR0N) MG 999142 BBt BIdSkod 030 0190/228888ed. Colpl TdBME.)EL al . )

o1 oadhur 4P e 0P (BRish BR800 Al colibres Boiemaenuep 400,

publ i she@lendiy arti3GB 2P 33 4BritishoBin Tachditd. hlpubhsmrﬂuwpmutmht Fppbibatiosst EFon
92| 171§f609566%!4!ﬁ1|0 @ﬂaﬁﬁlmpim&ﬁé), 175151574798 Q[ﬁn%{aﬂi{ e% afd E?'sgg oEHErﬁpean

Pat ent Publicatlon . 498,665 Beckett et al.
10 1t wotARgchss P&H‘?ﬁé‘?ﬁ‘t H@”é’ﬁiﬁs"‘l’tﬂ@a‘i“ﬁh%9305?4%5(5“JH§9W3IPF’W @Peh‘é @4/ t reating
(lil/iP Seaﬁegﬁl()ﬂ?akmﬁﬂeﬁdltﬂlnMQQtﬂIﬁU&Jldng[ ,QaISE, mﬁsmﬁm%}fhouqh a variety of

I nhi bl tor av.e ar e conti nu pot ent
Tt oot ol | RARE R SE EERPES ot S B RrSirOabidt i ebRE a0l ot e
with net Mlulhoapllbiﬁeasd WWSMH HE- ZIMNiﬁiertstSHaﬁdasonnvent i on
br ovi fespcumpURis W 60 ;RGN Ls IANR! LaES OfvuTal 3! ALt gaRes and

which are’e conditions characterized by excess activity

of thes eWﬁQ%ﬁ@”“strr Noxgl t@@ﬁ’l’ﬁ’( Diregied Ganees dhgrapynlyaas & dgingeYdt d)tro corrpounds
havi ng asta4d ¢debf. @ﬁpmsxﬁucﬁgmoanuh\,ﬁufsﬁhlw szwrmw@g(#zaws ofeREle ~S \ WZ
R, R, oppengrotigeer et 3, 208 Redt cattec B Vel bl Debdef cne
Det ai | ed12J8s(Seritp1998)) Brsxattall o8, RbéllheWatr‘EhMetanpramwmn apd Skein Walbitdkesnopt i cal

| some ¥ S _an ' f V;

phar rr{ﬁceu?’l ffé&gmgﬁ% ¢ @}%ﬁ%@_% S%OQ r h?m @6%%; 1§9§ ﬁeeng?lggss and

P it s Comblgranbaiart St e AT o 68, Mt b sescdiaprots e Tanget Ul or
the treaim@mhsiifon SeaRoBHSr Barkess ONAivah@N Eamdai: ClelRilidh glacBiaiegiguly #esleby

unwant ed | | otease activjty. Accqrdingly, .the V, | nég t her
ot ov1 des SEIEh e BT oea L i i prie LTS AR 4 e
I nvent i oand Radnusdenr Hise rang Mindlanie SP.FyeMived sSMadlloproediaree iihithton as a Novel
met al LOPLALeasesalal o emlad) hes;ec,.%m!r o Bal e o MENT' CN 30
. Term; |n| |on owmng Is a list n|t|ons or terns
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(1994); and various ulcerations or ulcerative conditions of tissue. For example, ulcerative

30  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 (e.g., DeCicco et al.,, PCT published
application WO 95/29892, published November 9, 1995).

35 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 No. 4,743,587, issued May



2 2 S EP Q03 W 00/51993 s The follomnng |s a list of definitions for
terms used herein. PCT/US00/05195 "Acyl" or carbonyl 2d 3R MBcal formed
by renoval ‘&SLQS hydroxy from a-.carboxylic acid (i. é% &%

Preferred é% oups include (for exanple) acetyl, forny an propronyl

"Alkyl" is a saturated hydrocarbon chain having 1 to 15 car bon at ons,
preferably 1 to 10, nore preferably 1 to 4 carbon atons. "Al kene" is a
hydr ocarbon chain having at | east one 10 (preferably only one)
car bon-car bon doubl e bond and having 2 to 15 carbon atons, preferably 2 to

10, nopr elcprreisetbamlaen&ttap m@arnm&napm&uon R ke 51844, blﬁ)hﬁle@m&ﬁﬁé&*igon chain

havi ng a pre erabl onl on_t ond and
havi ng 23293%1 r°(§‘ %t a!:lt Btﬁ‘g‘at’% f‘té?tﬁ)ﬂﬁ %’ &% Q&)%%@Q Plés;’%‘ﬁgﬁ{} 2 to 4
carbon at@¥shy Jadrkurd ,et al; Wéork! Rarvdt a&blhyamen ON #1466, publshelr D@cbet 05,C10P2 Beti vel y as
"hydroca e bstituted
or 15 su tlteg'?'gL gﬁg?ggmﬁﬁgﬂ%ﬁgﬁ Q{kmh%@gﬁﬁgﬁgﬁzk alzyﬁgfc ai ns have
one or tﬁbﬂﬂﬂﬁmbhes preferably one branch Preferred chains are al kyl.

A kyl,, al kenelt%@ld%l: chaﬂaéwrgrt@ﬁﬁ%@%semllﬂﬁro@ﬁ&hn B Gisd4 b8 WRRddith ut ed or
substituted with from1l to 4 substituents; when subst]tuted, preferred

chai ns aMBWawsd detallpproteasg,gotivify. “Thongh aiveriptiee] MEnnhibitors hayve begm prapaipdatheg ne

hydr ocar ho# cedtiaiing nesdcbr pasht harkulailioptatessd iibitdrshabfal inhy@tiftiseags y| oxy

(e.qg., p %ﬁ%ﬁc%m he%ﬁﬁrue%e%§%i acyloxy 20 (e.g., acetoxy), carboxy, aryl

(e.qg., ¥ B cyé*oalkyl, het er ocycl oal kyl , spirocycle)

am no, anrdo acyl am no, kg F 8¢ : @N Or any conbination thereof.

Preferred hydrocarbon groups 1 nclude nethyl, ethyl, propyl, isopropyl,

Eut ylis vi nyl TR inydntiorDptbadey Icom@uﬁhs @mmwcﬂnmhbm{él&ﬁwtan@rcrt@fseer n@d |t(|2 )
erein, a | over is alky

is a char“ﬂ’ i‘c?ﬁ%“rff%tga %*ﬁréa_’fn% 8°n%‘?° 8‘?’%"?%6‘?‘3}’%‘?‘%%\/ Tg’Ylg’ o e PR aFons i n t he

case of ghtipblarartic ﬁe*nt lﬁyenponefemeabb yeoifipduods4havipg rabsiructateoavsording tthéhecase of

al kene angh 3k Enula ): KOXY" s an oxygen radical having a hydrocarbon chain

substrtuent ere the hydrocarbon chain is an al kyl or al kenyl (i.e.,

-O al kyl or -0 al kenyl)) Preferredoalkox ghoups include (for exanple)

met hoxy, ethoxy, propoxy and I;% " ' 1s an aromati c hydrocarbon

ring. Aryl rings are nonocycl d HchcFr: ring systems. Mnocyclic

aryl rings contain 6 carbo ﬂ pm tjte ring. Mnocyclic aryl rings are

also referred to as phenyl“ringy. B| cqugaryl rings contain from8 to 17

carbon atons, preferably 9 t oR a inthe ring. Bicyclic aryl

rings include ring systens wh Al g |s aryljand the other ring is

aryl, cycloal kyl, or heterocyc oakyl Pr ef Rﬁé w¢lic 35 aryl rings

conprise 5-, 6- or 7-nenbered rings fused'to 5 mn or 7-menbered rings.

Aryl rings may be unsubstituted or substituted mntﬂ from1l to 4

substizuents on the ring. Aryl may be sbstituted with hal o, cyano, nitro,

yaroxy. GREDEI QANTWOK AoN R, & ¥ re RELRT ALY e BakORKSNRS PN
aryl oxy, al kox et’er oal k ‘car ba hal oal kyl, hyl enedi oxy, MD

00/ 51993 deseriped insth Beypied PP 3080%9?@51@ W5 H‘brﬁer‘rsatroyr %%@ymclsﬁ*es tjeal

co (rjrbi Rat i ilra@nérﬁeraaaéomd&' ﬁx]?eﬁmgnar yﬂther foﬂﬁlﬂa huozieé uf!&pmaﬂbﬁ&dﬁy%uy-abﬁbm?le xylyl)

and pheny st..pref.err ar radical 1s phenyl. "Aryl oxy" Is an

oxygen radfte gioﬁlﬁcg@ﬁ%%l FRA ey s’f’\df %ﬁ .e., -Oaryl). Preferred

aryl oxy gr oupsTherroinpahady §fche mamh@)ltl?)hen@sefql foratpe krydtosny of distases epphenoxy,

and net hy!:cﬁx@ﬁgﬂso%mahﬁ@c@ﬁ*act&%d 6 GhRtel Whetatibstoras® %Etwrta/ @:c&ﬁ HIPS@L ur at ed

hydrocarbon rin Cycl oal r|n S are not aromatic ? rrngs are

nonocycl i Everngpn g\rx‘émr Ef§1é‘é°5 grulicst cHRpagitiens WIPYEDS these] sppaynsd

Monocycl i aveisieh Qi fisster ;Erbﬂﬂb@ memmsarﬁrea&ﬁc;amoaﬁaubp%mb@-rabzedrﬁmradxeaar bon at ons,

preferably from3 to 7 carbon atons in the rrng Bi cyclic cycloal kyl rings

contain from?7 to 17 cRQEITAHED DRSCRIPTIONSOTIAHE TONto 12 carbon atons, in

the ring. Preferred bicyclic cycloalkyl rings conprise 15 4-, 5-, 6- or

7- menber ed ri nfymgerdRefidiops: 6-, or 7-nenbered rings. Cycloalkyl rings may

be unsubst i tuted or subsértuted with from1 to 4 substituents on the ring.

Cycl oal kyfrhﬁé’@l°3@gé%lésﬂ° rEBtom fPHoRRA W kdtio, al kyl, heteroal kyl,

hal oal kyl , phenyl, keto, hydroxy, carboxy, am no, acylanino, aryloxy,

het er oaryl oxy, or any conbi nation thereof. Preferred cycloal kyl rings

i ncl ude cycl opropyl, cyclopentyl, and cycl ohexyl. 20 "Hal o" or "hal ogen" is

fluoro, chloro, brono or iodo. Preferred halo are fluoro, chloro and brono;
nore preferred typically are chloro and fluoro, especially fluoro.




"Hal oal kyl " is a straight, branched, or cyclic hydrocarbon substituted with
one or nore halo substituents. Preferred are C 1-C 12 hal2ogik\200; nore

preferred_ar -C6 hal oal kyl s; -still nore preferred s}/ -C3
hal oal kyl ﬁ‘ﬁ{ﬁggfg rred hal o substituents are fluoro and %*Aésrog& e 25 nost
preferred haloal kyl is trifluoronethyl. "Heteroatom is a nitrogen, sulfur,

or oxygen atom G oups containing nore than one heteroatom may contain
di fferent heteroatons. "Heteroal kyl "4is a saturated or unsaturated chain
contai ning carbon and at |east one heteroatom wherein no two heteroatons
are adj acent . THabi@rwdad ik ¥ llistCIF abfitStidhe Rdrddrids [ide@Mrdint 0 15 30 nenber at ons

(carbon and hgteroato J.n the ai preferably to_ 10, re.preferably
2 to 5. For eg\é P’é,cargg'ﬁ'bifla(? 1 f{gm-’%)bé{lrmvglo(’?m @yﬁr@péfr%mggr{ggxypgdi cals are
i ncl udedadidi.heR-€XTAk Preferrbibdogl gravipkipkludeH for mampl)ackigl, Stmyi agépropipnybr anched.
Preferred brangigds NeheiQRlEXLarilR (miPSin 2B 5 PAGHC e eﬁfél?fl fy @bl y one

11 ,
branch. Preferred heteroal Kyl are satgr_ageéof\é%nsatur_afe_ er oal kyl have
one or nBPE WHFBYK-ldAAEHONAESe "HEERES ihAdYErcabaR chAin Wying & deBERE car bon

E ri gl R b@m&ab@_&ﬂlf’a&; aﬁ'lfjoﬂliaﬂ%}ﬁ&i\blé faaﬂdglfl thvmgczala kyll:)aisboh %w&é,qasﬁrmy ) wlokdloubl e
onds or one triple , re preferabl, n ubl e . bond. t er oal ky

chai ns n‘&ﬂ/l%b‘é“”ﬁ ﬁ%&ﬁ%’g’icﬂﬁﬁégfg@r“ sg{kﬁ’?ﬁ éch\X?’PT‘?r P & havige At 1eaSH0E | t uent s.
Pr ef er r e (prferbisdy oilybvredcdiohesrdbal tkiplk bardendimving 2 taliS-carboi atbms, peefebblyi Atot ed.

Het er oal kyl Y, St ' I r kyl | oal kyl I hydr oxy,
aryl oxy, Iw, 95% pégga@%{%ﬁ %%%%gﬁ%i%ﬁﬁggﬁe -dém}sé (ﬁcef{}%figgr yl oxy,
acyl oxy, cellgethioly\as “Ivdrrotrlen) dhaing} tppy besimaighton brahched gas rory| Yeyansubstituted or

het er QCy GhtR@LKY.| Prefddied BEYEH:E alkgl)lalkOne ARYAIGHE Bins FavH &R, or KRS BrantHai,Oket O,

cyano, or any conbination thereof. !Het aryl"™ is an aromgtic, ring

cont ai ni ﬁﬁ?eé%’}yb‘lﬂlﬁngﬁf‘%‘né’ refsrad PRaB et a{%&?a‘ﬁb&al%“%? éllk%héﬁlfﬁg?[}?“f}t‘?@sri ng.

Het er oar phchrmaygse amsebstivd ooy Gsbstitued Withs &ain bii @y 4 Isitstituents) whys tsetsiuted,i S
Loar bon S RAPRARAE md 0 of MR RL AR Al gha by R b oERRR, 00T
Bi cycl i c eprbtmayo srbstititedguitte bake, divfrotsh GrH@y oe.1rhenah detereerslony, apYleer abl y 8
to 12,menber aceb Boarbokdy, blYE(elg, Pleny P Hedefdalyt, cPiilafidy) BbtbeyloNBA, dp&dybtele ring

systens wherein one ring i.s heteroaryl and the qther ring, |l ryl,,

het er oar y‘fn,‘mc%‘FdBaP‘k")Eﬂm,“%o rke‘r?etﬂ?é‘ﬁ‘ﬁt(?y E}Iaé‘gzl Ry Py ﬂ“&?@??%@eﬁg%yiﬂr%@}/ﬂet eroaryl
ri ng systhsamcatonroupe imblude ethgl; etRylnpoine) iewbropy) etyl, uinell allyd, tutenylband or
7-nenber%9%£gt{]}gg. 1I—|eteroary| rings nmay be unsubstituted or substituted with
from1l to Substi'tuents on the ring. Heteroaryl may be substituted with
hal 0, cyano, ®ilios es refgrepd s yhereimapbdower” allilndkeneg o dligynaimaiety 4¢.&y ['lower

het er gal loy)» hah ek YdmpriREESV 10 @lpkerivly Fod! 10%Ys, RBLELEOAL ¥ @K Yase 8f aNY

conbi nat i nl%ﬂereof. Prq?; erred heteroaryl rings incl but are not

de,
limted t & 19 BIPredRRabhi? oy qarborsptompjn oFikenn2 k'é!'g%ene Pyrrol e
Pyrazol e .S S"Altkoty"Nd ablldxygdnNadibdl bhlif¥ al hyidcbeatisinechadasibdtiiehts oserz ahe H NNJ
ESN N~~| Lazal ' o2 Qa2 '
o B 0 S0 L S LR, o I

include (for example) methoxy, ethoxy, propoxy and allyloxy.

30 “Aryl" is an aromatic hydrocarbon ring. Aryl rings are monocyclic or fused bicyclic
ring systems. Monocyclic aryl rings contain 6 carbon atoms in the ring. Monocyclic aryl rings
are also referred to as phenyl rings. Bicyclic aryl rings contain from 8 to 17 carbon atoms,
preferably 9 to 12 carbon atoms, in the ring. Bicyclic aryl rings include ring systems wherein
one ring is aryl and the other ring is aryl, cycloalkyl, or heterocycloakyl. Preferred bicyclic

35 aryl rings comprise 5-, 6- or 7-membered rings fused to 5-, 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, heteroalkyi,
haloalkyl, phenyl, aryloxy, alkoxy, heteroalkyloxy, carbamyl, haloalkyl, methylenedioxy,
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N~~~ Nd\Ph‘Nyl\ Fhamest piefepredar g pdictHisPhel-e Benzt hi azol e Benzoxazol e

Pteridine Car“b@ﬂ@dye i8 ar\/\M))ged\L*aﬁt&l\haV&ﬁﬁ bn B \subEhueNJV(xlNW O-afyly. Preferréd | / ~N 1 /

“N( / N | Pht h FPa g
1 B Napt FIBEH | BPE (O (o e RRRET AR o e d

" Het er oamythglangdiotyphawxyoxygen radi cal having a heteroaryl subst ituent (i.e

- O heper Oary' clEJl?}fl'efé aeé?ru{%ﬁaﬁ %f]&%ﬁ afddl Yy 6c9}159§f1h%‘ ¢ %%%kﬂn los & ' €)

pyrldyloxy, furanyl’oxy, I ophene) oxy oxazo oxy,
(i soxazotemesicy Cyelgalnl EpaspIeanarocyphs erArhipsedepiro, anbridgedbieyichi Bnesysiesxy .
" Het er ocyehawgédifs \ehcloali§ ﬂngs Bdnkirodr @6l a3t 340 SBYuLY adriRel afokﬂ@,@br&&@ﬁlfﬂfrﬂm Bgo Ccar bon

atons an oml1l 15 to a pr a 1 to_ 3 in the rin
et or ooy IAPKEITS B S ottt T CrebsPut Bt b Ky Pbe B o
nonocycl peferably fame? t 03 exljonlatomsge the ring. Fseferral tieyclcdyichalkynings yeteiss .

Wbnocyc! kG shRt &/ Aakabaal Kl %%&Q% %Orz,&a',ﬁwng%mlﬁgs Wrotdarkd ;ARG pd MEMTDE!

at ons (car’bdn and heteroato ref’er ab rom in the
ring. Bi syubstitutedear anbstippted ouithiiyem r1| ogh S%W@anoﬁ fherring. Cyelopiyhmmpéde at ons,
prefer abls%st?tuf&@ witk rﬁﬁrrbﬁf.o A MhetetoRlich1 N Baldalil) ph&ypm{ol &@xmmbgcycl oal kyl
rlngs cont ain om abo 7, t o ahout 17r|ng al ons [g Lqu?to 12
ring atoﬁE“mB?“é’ 1% 2R ¥’rl?fé°37‘&a| Sk J1 2¥i°AY ‘“ﬁ‘é&}“ﬁé‘” u%’é e %ylf’?} or bridged
ring systiegssnciide efoiupropyl, dyclopentyl, andyytleliegyly cl oal kyl rings corrprl se 5-, 6- or

7-mener ed 1 g8l ek 1Ohuor, fioro Rbpd 5 D il 1 ne HERRSTAGYC! 08l ky!

rlngs nay be unsubst i Substit
and bromo; more preferred typically are chloro and fluoro, cspecxal]y ﬂuoro

“Haloalkyl" is a straight, branched, or cyclic hydrocarbon substituted with one or more
halo substituents. Preferred are Cy-Cyp haloalkyls; more preferred are C1-Cg haloalkyls; still
more preferred still are C1-C3 haloalkyls. Preferred halo substituents are fluoro and chloro. The

25 most preferred haloalkyl is trifluoromethyl.

“Heteroatom” is a nitrogen, sulfur, or oxygen atom. Groups containing more than one
heteroatom may contain different heteroatoms.

“Heteroalkyl” is a saturated or unsaturated chain containing carbon and at least one
heteroatom, wherein no two heteroatoms are adjacent. Heteroalkyl chains contain from 2 to 15

30  member atoms (carbon and heteroatoms) in the chain, preferably 2 to 10, more preferably 2 to 5.
For example, alkoxy (i.e., -O-alkyl or -O-heteroalkyl) radicals are included in heteroalkyl.
Heteroalkyl chains may be straight or branched. Preferred branched heteroalkyl have one or two
branches, preferably one branch. Preferred heteroalkyl are saturated. Unsaturated heteroalky!
have one or more carbon-carbon double bonds and/or one or more carbon-carbon triple bonds.

3s  Preferred unsaturated heteroalkyls have one or two double bonds or one triple bond, more
preferably one double bond. Heteroalkyl chains may be unsubstituted or substituted with from 1
to 4 substituents. Preferred substituted heteroalkyl are mono-, di-, or tri-substituted.
Heteroallkyl may be substituted with Jower alkyl, haloalkyl, halo, hydroxy, aryloxy,



1 to 4 substituents on the ring. Heterocycl oal kyl may be substituted with
hal o, cyano, hydroxy, zs carboxy) keto, thioketo, am nolz%§¥{/@ﬁ%no, acyl ,

am do, al kél , heteroal kyl, hal oal kyl, phenyl, 22 SEP
PCTI US00/ ¥9PY&199%y 5 al koxy, aryloxy or any combi nation PER
substituents on heterocycl oal kyl include hal o and hal oal kyl .

0l 51993

MS195pr ef erred

Preferred

het erocycl oal kyl rings include, but are not limted to, the followng: O NH
ONHONI ~NCCC, :. Ca OxlranesAziridi ne Oxetane Azeti di ne

Tetrahydrofuran Pyrrolidine 3HIndole OSS~0 O~SCS> 1 ,.

N ~NH

1,3-Dio -BLLhi gk ane - t hi ol . 5= DI hy~dr i azol e
e P

4, 5- DI hyRifoaysles erpiae. @cylavtinm #8idp.detachipkeio Fiene ovgHy Pymbinstien thiteaioxazi ne
4H G ui nol i Zipnerérf® @ an Qomiid tind containihg Carbont Korkd bRAZRSH Al REaRE FYr an

O~J ~J OHN

3, 4- Di hydr o-2H an. Tet rahydropyran 2H Chronmene O N Q/ . O |
N Chro F\tgmﬁﬂ“%% °§f"|§érﬁﬁfrﬁaéylr\’g‘¥gﬁ%q PgRecHalic ﬂr%‘-‘sﬁ}(a‘?ﬁﬁ)‘é B ¥s'¥xazl ne H ~J
~~ J ~~MdneecyclieJ hdterdarf rings- cOitdin Fxobr ehohty 6 1t -abebH91meni@X ains €carbon and

4k 3,,1- hepzaxAs! ﬁ@feﬁﬁgg%m BELRE atben RIRDC BB helbkodnrimy il W H S O

Cepham Pi perazi'ne Hex roazepl ne

enem N ~O N ~p

N ~O H o {R}7 memperigiqms, pepéereisly &tad 2anember atumiartharingh Béwelicptetsrdend U aci |
Thym ne ¥ aRlfAe kY QlsBRE wherein one ring is heteroaryl and the other ring is aryl,
heteroaryl, cycloalkyl, or heterocycloalkyl. Preferred bicyclic heteroaryl ring systems

comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Heteroaryl rings
15 may be unsubstituted or substituted with from 1 to 4 substituents on the ring. Heteroaryl may be
substituted with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl,
haloalky!l, phenyl, alkoxy, aryloxy, heteroaryloxy, or any combination thereof. Preferred

heteroaryl rings include, but are not limited to, the following:

H H H
0} S N N N o) o)
N N’
\
v O o v O WY
Furan  Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole
H
S S S N S O,
N NN N NN
WO ) W Y
lsothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiladlazale Furazan
H H H
S S N N N
N oo W
NJ Ly N LN N-N

1,2,3-Thiadiazole 1,2,4-Thiadiazole Benzotriazole 1,2,4-Triazole  Tetrazole

O o) 0. S. S,
N N N N N
, \ W « « Ui i
\‘-—Z E—N N-N N-N LY
1,2,4-Oxadiazole 1,3,4-Oxadiazole 1,2,3,4-Oxatriazole 1,2,3,4-Thiatriazole 1,2,3,5-Thiatriazole

o) N Ns N 0
N N N N *N
- G

1,.2,3,6-Oxatriazole 1,2,3-Triazine 1,2,4-Triazine 1,2,4,5-Tetrazine  Dibenzofuran



2 2 SEP 2003 WO 00l 51993 PCT/ US00/ 05195 .g_ .~ OS N 2"; |¥m~, ~ C~ CSC
C S s 2,3-D hydro-1 HIsoindole Phthal an 1, 4-Oxat hi ane 4SEft Bane
hexahydro ridazine , \ N\NH, / NH~ S S p~ ~0 1, 2- ISeQ,QTa%‘QS%m i ne

Benzyl sul Y@ %used herein, "manmalian netal | opr ot eas rsto the

prot eases di sclosed in the "Background” section of this application. The
conpounds of the present invention are preferably active against "manmalian

nmet al | opr ot eases”, including any netral -containing (preferably zinc ~o
containing) enzyne found in aninmal, preferably mammalian, sources capable
of catalyzing the bf\leakdown of col I agen, Iat| n or pr ot eogl can under
suitable a congll tN onsy pro &te y co e found, for
exanpl e, i@qs F&;ﬁ @ ish\/ rexer @Eocedure of

Cawston, et al., Anal. Bi ochem (1979) 99: 340- 34 use of a synthetic
subst, at e Rysdigkes CRyritzitle bPydAddineg eRytaeing 113,5-Triatineal . mchzmrchemndc& ophy. Res.
Comm (1984) 139:1184-1187. See ~s also Knight, C G et al., "A Novel

Coumari n- Label | ed Pepld%for en|t|ve Cop}tlnu us sgf the Matrix
Met al | opr ot tte 92). Any st andard
met hod for |ng rea dowd , S st aI ns can,

course, be used, The ent co ounds r re f er ahl ctive agal nst
met al | opr ot e 3¥&e @nzy'?’re’g1 é?‘tr?t Beﬁ’r° ARt tn%fz?u ngplgdt gt easgs% ich are sinilar
in structure to, for exanple, human stronelysin or skin zo fibroblast

col | agenase. The alilyty af céam i dat coq:pou]@ds to iLRhi bit netal | oprotease
activity can, of r‘$e st scr bgd above. |sol ated
nmet al | opr ot ease e¥Zynes ..— O § \'/a E}‘é t|ng activity of
the invention conpounds, or crude extract Whl ch cont ain the range of

enzymes capabl eBYFmidezals Benghiazele RAREPXe%IS l?éﬁnﬂ'%d Caiprolicycl e is an al kyl
or heteroal kyl diradical substituent f aI kEI het,grogl kyl zs wherein

said dir arNs “Ne S\§itt | n sai d diradical
substitu g ' er atons (carbon
or het eroat onzqu pr ef er abl or 6 rrenber at ons V\hl het er oal kyl ,
cycl oal kigpquing h@f"l—?l“'??cy@%'ﬂ%{?*‘ﬁl B‘I"’E?&?i"ée "B@"%Bsafﬁ'atpmpéﬁd"t& th hydroxy,

am no, and am do groups as -- ol | owi ng are not envi si oned
in the 30 invention: 1. carbon bearing a double
bond) . 2 2 SEP 2003 V\D 00 1993 CT/ SO 95 -10 s 2. Ami no groups
attached to a carbon beari ngAaididoubl e bvarmdaz(rﬁxcept for vi nyI ogous am des).
3. l\/brethan DAL OXY 0 A0 QiR %19 rbon
4 adict ha & 18§ hﬁ‘ ? g 3
( except wher e%?%ma%’ E‘?o én g%e Are H% 1 ?‘R tﬂuen?% e car‘%{)@aat om and
all thr e&e%vmtea@aeylwms mctyﬁqs(fw qanmie)apynéxletyoéxy@t/bw, Kiplorhanpdgyy, i o0 4.
Hydr oxy, (cdBiR)oxfl  aiRiafle)adyl acC@klazoR)oly,Cargyafidinfialy, al fRaG%oxd haher oat om
attached_to it
bcnzothtazolyloxy
“Heterocycloalkyl" is a saturated or unsaturated ring containing carbon atoms and from 1
15 to about 4 (preferably 1 to 3) heteroatoms in the ring. Heterocycloalkyl rings are not aromatic.
Heterocycloalkyl rings are monocyclic, or are fused, bridged, or spiro bicyclic ring systems.
Monocyeclic heterocycloalkyl rings contain from about 3 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
20 heterocycloalkyl rings contain from about 7 to about 17 ring atoms, preferably from 7 to 12
ring 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,
25 carboxy, keto, thioketo, amino, acylamino, acyl, amido, alkyl, heteroalkyl, haloalkyl, phenyl,



5. Hydroxy, amno, or am do attached to a carbon that al so has a hal ogen
attached to it. A "pharnaceutically-acceptable salt” izz catl on| c salt
formed at any acidic (e.g., hydroxam c or carboxylic a ) ®, or an

ani oni ¢ gl bedi04;ned at any basic (e.g., amno) is groupCT,lyg{W, gych salts
are known |n t e art, as described in Wrld Patent Publication 87/05297,
Johnston et al., publ i shed Septenber 11, 1987 incorporated by reference
herein. Preferred cationic salts include the alkali metal salts (such as
sodi um and potassiun), and al kali ne*earth netal salts (such as nagnesi um
and calcium and organic salts. Preferred anionic salts include the halides
(such aslkedy] oylbxjeorsay ts)binatsan theyerdt Esferrecasubﬂmehtabﬁsgtermclphm pleates, and the
i ke. S r t.h rt nd the

skille dH%?’ﬂ%@%l%ﬁlﬂg Pg fp@dlhet%grg%gllbg%a ssxyc}]ud%g:utsarc ri,ok lemllte% to, Ithe?cﬂlowﬁlﬁe know edge
in the art. Furthernore, it is recognized that thg skllled arti san may
prefer one salt er another for,,reasong of sol ybilit b{ility,
fornulation]%&a éri‘ﬁ" i ke. term'filra)ion an ti i nof such salts
is wthin the 25 V|ewof the skilled artisan's practrice.

"bi ohydr ol y@¥Bhe g%ﬁdde + Oedang n Azailicre Tetrahydrefyran oRwmgiidines c 3 "Ea‘ﬁt aining (i.e.)
R in Formula (I) is -NHOH) netal | oprotease inhibitor that does not
interfere WE the i bltogiﬁftlwty 0f~Q he conpoungQ or that is readily
converted i Ivo by ani pr ef er ably,M mammal , preferably a
human subject; to yield an actl ve mnetal | oprot ease i nhi bitor. so Exanpl es of
such am dé.3cdixiaeg i ¢&ihipiane HBRihigianei deBDinwinaokezolt @, 3Bikdwisprazéty dr ogen of t he
hydroxanmi ¢ acid of Fornula (I) is replaced by an alkyl noiety, and

acyl oxyam des where th hydr OXYlhy hydr ogen i S epI aced by an acyl noiety

(i.e., R : |m |['§§rf|pmde of a
hydr oxam ¢ 7 -cont a| Li pr t as oes not

interfere with the netalH opro ease inAtbitory ct| Vi ty| 3s of these
conpoundsd-Dibydrapirazold émidazelifine yndelipav e2i-Barolen Khepereple afAH&lindi#ine preferably a

manmal , nore pl";}eferablg a huma ubject to voeld an agtige netall oprotease
i nhi bitor. Ex@a anpjes uch |néde‘ derlvatl\%;are t

3 ere the am no

hydr ogen of t hydro c aci Formul a isr & by an acyl
nnlety (1. 3 0/ 05195 .17. s
A b|‘°ohydr oI ena(?sl—{ig o ?éogh(ﬁgg?éggrgfﬂga ar E%%?I |25g§éﬁwé§%ont ai ni ng

in Fo mula (1)l s -(}D netalloprotease |nh|b|tor t hat does not
|nterfere ? ase bltor tivity-ofgthese conpounds
or that is L ed by an an yLeId an Ljve
netalloprotease i nhi bitor. este s |ncIu | ower al esters, |ower
acyl oxy- aIk eSters such cet eth 0oX
ani nocar bon '6‘339)??et h?/’l omas v%P?f@‘"Bx 9‘? %&332%&1 § gﬁ‘?ﬁ&’ﬁ esters))

| act onyl esters (such as pht hal i dyI and t |opht hal i dyl esters), | ower

alkoxyacyloxyal esters ch RO hony met hyl ,
ethoxycarbonyl thyI and ppr ¢ pox Egﬂbon thy esters), al koxyal kyl
esters, chollne ters and acy ers (such as

acet am dgg%?%_“e%%&ﬁ :ﬁ-{a méﬂ\é% ﬁ‘eﬁoﬁﬁgzbrggl eﬁ BB&éh‘éd by the conbination

of a solUu oro gase I'tor) and a solvent (e.g.,
wat er). See J. Honlg , Th Van Nostrand Cheg st's Dictionary, p. 650
(19S3). Phar ca(l;jaccep abl e sol vg\ use a co to this
invention i nc hos hat d inte he N ogl cal activity
of the netall opr tease H nhi bi t or (e er et hanol acetic acid,

N, N- di net hyl f éieneam d@lpalhdn%tHﬁéqhsdrmm ér3 Ditblges M‘%’é@"@r e by the skilled
artisan). 20 The terns "opti cal |soner "stereoisoner”, and "di astereoner”
have the standard art recogni zedH rreapl ngsq(s e, eHg ) Haw ey' s Condensed
Chemical Dictjongrys, 11t rﬂ Ed.). | on peci pr ot ect ed
forms and ot |vat|ve of Nlﬁorrp Lﬁwmnsta $nvention is
not i ntende lim . The appI i cat on of otiher usef protecting
groups, salt farns the alf? lity of Nfipe skllled artisan. 25
Il CorrpoundsC°“F‘I”?é‘“su6?'@8‘l"’"l°|‘ﬂ?er!i{’1°5n i nUBIMs” comffstinds REUPMy a structure
according to Formula (1): 0~/ \ O R~ ~s~ Ovc, z N R R CRAR4~ J T mQ
(I') wherein so (A) Xis selected from-CH and -NHOH, or when J is
-DD(CR4R""),Rs where is Dis



O, as defined below, X can optionally be a coval ent bond which joins with
Jtoforma 5 to 9 nenbered ring; (preferably X is -OH)?22 s&p2208eP 2003 WO
001 51993 pcTrusooiosi9s 12. s (B)Wis selected from-S-, -O, -NR32)-

- C(R32) ={®R¥B1993) - N=C(R32)-, and -N=N- (preferably - _ SPCH/US00/05195
-C(R32)=C('R32" )-), where R32 and R32' each is independentlysel ected from
hydr ogen, al kyl, al kenyl, al kynyl, heteroal kyl, aryl,

het eroaryl , cycl oal kyl, and heterocygl oal kyl (preferably hydrogen);(COR is
sel ected from hydrogen, hydroxyl, al koxy, alkyl, alkenyl,

al kynyl , i ohet er oal kyl , hal oal kyl , cycIoaIkyI hetero cIoaIkyI aryl,

aryl al kyl, heteroaryl, het exoa yIa |) and ogen erably hydrogen or
al kyl, nore mbl yhy is s[aitt ed f om drogen al kyl ,
al kenyl , al ky het er oa ha al kyl yl, aryl het er oaryl)

het er oar yl al kyI ) cycl oal ky I and het er ocycl oal kyl (pref er abI yi shydr ogen or

al kyl;, nmoRa- Qﬁryéffoelf'lam"wolhy(ﬂ’htb@eh)‘6'9)‘%‘“'?@ 1(@1*&% heyahxodroERisleRee ' ) RO wher e(

1) plsfromOto about 4(preferab|y00r 1) (2) gis fromO to about 4

(preferably 0 or 1);(3) eac "' is independently

sel ected from hydrogen, alk arInI(enyI I aryl, heteroal kyl,

het eroaryl, cycl oal kyl, hete cyR| oal kyl en and hal oal kyl (preferably

hydr ogen) ; (4) RO is selec from hydr kyI) al kenyl , al kynyl,
het er oal kyl ,  hal oal kyI i?gglzf?y lazqling %g%{WIaB’aI kyI aryl, heteroaryl, and

hal ogen (pr ef er abl dr, en " and| S s selected
froma coval 8t g A % ’Eﬁqnmdhgﬁnmﬁﬂ‘)é’%eage rgtjéré)(’%’ (§’°t? ésI%g%egBrI °0 or 2);
and - NR"Backgrewrd" R‘ctmnspf s agplicetibnf Thexompoindgeithe padséay Invaaltxhxearybrpfeablky nyl,

het er Oalagt}% 1ag@t{sy I'mangﬁ}h% ﬁ%ﬂdprot&%@' %iuﬁfﬁ% an}atqgh%gﬁglgﬁ%/ ﬁdr&@'&xﬁ@’ me(—pr ef erably

| ower al kyl), or R can join wt ormarin nbers
( pr efter &BHENIRE)SAZYME faw in a?‘ﬁ‘alspﬂﬁ@faélﬁd’éﬁ“ﬂ?k% EVFEF éﬂPa‘ﬂ? of "T‘ab’lzmgfh‘” provi ded
t hat WI"IGbea]EHobvﬁ o@non%gms gélatﬁxodtéﬁrtﬂéﬂglyb@ﬁdidérﬁ)zﬁblcl fsay Rbsions) Kﬁﬁﬂf}rﬁtédr ogen,

| kyl | k t I
ﬁet )er 003 Cngn mfms °ﬁ1¥ P'éc/)lh(’(‘i}’r‘\da ity "I?ael’ gﬁ?g g%%ﬂfplﬁ%?gggg@y%m%%@ g%s
| ower al I{decyGU(eCQf&WHOIRM alin Angp4Biodhemi (191290 8N 3H9rddb;yuse ef eyntheticfspisrathisdr ogen,

al kyl I | 13 ocHigt @,} t Ly oalkyl ,

het er ocyc#gg%&&l \ﬁéuﬁgﬁ %)ﬁ Ign%?aﬁ ??loa o Bl irgé(;sxcml;.rﬁ (S%a??é 1184:)’1?2]: géreabl y
hydr ¢igerfjso kaigt, €-G- st 1y omhbvel&oafsemlahelﬁéﬁ Pestide fop Scritie antmmyp &sg¥sef er abl v
0) ; (H) Ryfiug M£tﬁRMeBﬁ&pr&ﬁB&s2~FmseL@ters \201229‘5 Bp. R62.0653(1942) 0y 18 Hrd

PCT/ US00/ t 4 (preferapl
baoh m ARG Raapite i Rt ot PP Sttt AP Y Gt T8 ite "l kol
al kyny| ,preseng |comprahdsr apa hnksel prefératile patige yhajnscypethlpptokense, enpatice tat yre lzivad ky| |

hal ogen coﬁtQHmE %l’o%ieg thcﬁ Q{cesirﬁ[a@ IQI éﬁ'ug%@ & gﬁ'@(am;ﬁ@ Qungxgi) sﬁ%{]nglybl? oP géurp cte d from

hydr ogen { ¥‘h het er oal ¥ hal oal kyl ; cycl oal kyl ,
het eﬁbcy“&r@éﬂs spil aseeﬁsgn RN a' a%?ale 2t cAmpgus toxlahibireetligpietrase wtYY o0 T or - S
and R13 das, of eduase)tRdested afmhwy@gembeamyd Isoldiéll radtalloprofedsk enkzyin®s can be

- D (CR14R14 0.1t bout . 4 bl 1 2
D |s sel B84 eo)déof%%md'ﬁlg%a&m:?gt %r’}qugnnﬂ?(ﬁ?H’%%P% Qf(gfb‘fe?’%?%ﬁb‘q’b or )2) 2
and 15 NRf@in thehvange oRhymes capebleciitoghe breaiiowWmy canbgesed. al kyl , al kenyl , al kynyl

het er oal ky' @I;MI%I‘%% lor h&¥r‘8il%’_§[‘5d&¥&ca% A& e AYF Lﬁﬁzlgé@xahky pref er abl y

| ower al k can orma ring nbers
(prefira °§F“5 sait dl@ﬁ“’érﬁﬂ"“l’n’?’éﬁ ig atteched esminaiysand prheteisy sais %Ifaim% subgtituent 3) each R'
and R fofind ﬂﬂ@pﬁmda@tcwmﬁeg £6teambnved (e 6 P het@bdfdth), prateréBin ¥ lor 6 20

al kynyl , _ar ‘ het er oal kyl , heteroaryl, cycloal kyl, heterocycl oal kyl,

hal ogen, " an ’h& THal kyl (preferably hydrogen); and (4) R15 is selected from
hydr ogen, al K¥hile alkiiehejarqalil, lcyaigalkyl, rad deteradykiphlkyt hmdups iray Ibe sulgstlﬂu@al kyl ,

het er ocy I r r al kyI
aryl, ?tﬁﬂdﬁgaﬁyhdﬁm& %g%gélsos?%%ér? béngt tﬁé %fg‘plln% %ég{rﬁg gl(rsalila Cg "8*3‘?. onal |y
subst?tut"éﬁ‘“?ﬁ ng vmth Sto 9 nenbers of from2 to 3 are heteroatons; (J)
each R and R6{. Esold (0UBHREMEERLE cHb&cadtadoibidimiydr ogen, al kyl, al kenyl ,

al kynyl, aryl, heteroal kyl, heteroaryl, cycloal kyl, heterocycloalkyl

hal ogen, hal oaI kyl) hydroxy, and al koxy (preferably hydrogen); and mis
fromO to about 4 (preferably 30 O or 1, nore preferably 0); (K) R7 is
-(CR17R17' )"R18 where (1) vis fromO to about 4 (preferably 0 or 1); (2)
R17 and R17' are independently selected from hydrogen, alkyl) alkenyl,

=)




al kynyl, aryl, heteroal kyl, heteroaryl, cycloal kyl, heterocycl oal kyl,

hal ogen, 35 and hal oal kyl (preferably hydrogen); and (3)2R $£F 3p03¢el ect ed
from hydrogen, al kyl, al kenyl, alkynyl, heteroal kyl, hal oal kyl cl oal kyl ,
het er ocycl‘{‘ﬁﬁl‘]?(§lll993 aryl het er oaryl and hal ogen (pr ef er WU Eﬁl%%en or

| oner al kyl); 2 2 SEP 2003 WO 00/ 51993 -14 s (L) Mis -E—(CR19R19 ) WR20
wher e PCT/ US00/ 05195 (1) wis fromO to about 4 (preferably 0 or 1); (2) E
is selected froma -O; -SOt where %ois fromO to 2 (preferably 0 or 2);
and - NR21- where R21 is selected from hydrogen, alkyl, alkenyl, alkynyl,
het erqQal kyl, ary, C het er.ocycl.oal k I ref er abl
o | over al ky Amm(h%'%r %g%ﬂdoﬁonay& b%ﬁlb?%lﬁg £6° dbcljer ﬁﬁmg (?Xicgﬁ)? i Wi't OL{sg 8 Y
menber s (preferathyS)S or 6) and 1 to 3 heteroatons (preferably 1 or 2); (3)
cach RL9 and §13od fud SRSHAALGH Y 5Sh 6 Ledd OB Nex Bl kitlre 2! keny!

al kynyl, aryl, heteroal het er oary éc oal é het er ocycl oal kyl ,
hal ogen, and haI%‘éPWF"n("‘é‘Pnésf Bt é‘l?ﬁc’ﬁ’f’dﬁ?dr% rppsbom At and alf) thicp atops atse| ect ed
from hydr ogen, &ﬁelﬂ‘bbhr,atc&ﬂskﬁﬂhﬁﬂa,heﬁoky}b[bﬂlhcyl riagy er oal kyl , hal oal kyl, cycl oal kyl,

het er ocycl oal and het er oar.yl refe bl r.al ryl or
het er Saryl ) ; % 6@( a"“@" TeR ﬁéafee)digo?% g f%sahe’ Lo Mﬁ‘c?g about 4
(preferably 0 ont.1); 20 (2) G is select ed from a coval ent bond; -O; -SO=

where z is f erIQIdIon %m(rarﬁfaﬁ'l{d@lah%héa t<9£ ca?gon 2o h%ﬁ Hald@’&re{tﬁchl;cgé) il s selected
from hydrogen, alkyl yl het er oa? Ky het er oar yl ,

. aryl)
cycl oal kyl , ahd PH%‘P‘@F%‘&‘% Yc?ﬁ?qRS?Plc(Sb'F eFér eatipyic |Se}&é<rrma<|i I%'yi“)y acigfic & can j oi n
Wi th R22 hy@of dritocdtbongliovicid) ghoup, Qor&n ARiEHIEs81t ERMmed ef 4yl bdsib (€F., fhingnd 1 to 3

A R e s e

het er oar WI7/05257¢ Utﬂalstlmy kt alhptEisbalySsbrmbenll, 1983 ingenratai édraat kekin.

f : |
S keny! - Ptpstt G hasihyds tle fih b Sﬂ%*t?&‘*ﬁﬂas i A AT
aryl , and‘lﬁﬁélﬁ%?aé@r’}??tal(ﬁﬂ”‘ef%‘?}hbi Vamﬂ%géﬁ calpige pnchPiggiiy salisy | Preferred

het er oar whbomcosau&&cmaa th®iHaliddst BudR2@s tMidri@é MaBs)! isGPorlady] BYboNyRRsD t 0 8
nmenber s Lt %/t 1€ 6) with 1 to 3 heteroatons (preferably 1 or 2);
and (R Ty &g kgl e‘rom 3s (1) cycloal kyl and heterocycl oal kyl ;

-D -( CR25R25 Bidr :2)tR26 wall enderga) ba theskilledanti€nt sdalxodkilled aftsarefeblaitd y O or
1) 1 %re%a!‘:e JIDIY %991%& 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
25 purview of the skilled artisan's practice.
A "biohydrolyzable amide" is an amide of a hydroxamic acid-containing (1., R' in
Formula (I) is -NHOH) metalloprotease inhibitor that does not interfere with the inhibitory
activity of the compound, or that is readily converted in vivo by an animal, preferably a
mammal, more preferably a human subject, to yield an active metalloprotease inhibitor.
30 Examples of such amide derivatives are alkoxyamides, where the hydroxyl hydrogen of the
hydroxamic acid of Formula (I) is replaced by an alkyl moiety, and acyloxyamides, where the
hydroxyl hydrogen is replaced by an acyl moiety (i.e., R-C(=0)-).
A "biohydrolyzable hydroxy imide" 1s an imide of a hydroxamic acid-containing
metalloprotease inhibitor that does not interfere with the metalloprotease inhibitory activity
35 of these compounds, or that 1s readily converted in vivo by an animal, preferably a mammal,
more preferably a human subject to yield an active metalloprotease inhibitor. Examples of
such imide derivatives are those where the amino hydrogen of the hydroxamic acid of Formula

(D) is replaced by an acyl moiety (i.e., R-C(=0)-).



WO 001 51993 PCT/ US00/ 05195 -15 s (b) when a is fromO to about 4 then D is
selected from-CC, CHCH) -O, and -S, and when az'(zssHPrdﬂﬁﬂl to about
4, then Dis selected from-GC--GC, CH:CH- -N=EN-, - -S- and -S

(pref er aBQUUSERE ~ “CH=CH-, -O or -S): (c) each R2s %ﬁ%ﬂvwgmﬁs

i ndependently sel ected from hydrogen, alkyl) "o al kenyl, al kynyl, aryl,

het eroal kyl, heteroaryl, cycloal kyl, heterocycl oal kyl, halogen, haloalkyl,
hydr oxy, and al koxy (preferably hydnogen or |ower alkyl); and (d) R26 is
sel ected from hydrogen, aryl) heteroaryl, alkyl, alkenyl, alkynyl,

het ef oal kyl , 5 hemadr&%damche&pr gcaacks@e'm ?%ﬁy?%@&kgg&ng(@é D&BI ably 15

aryl heteroar erocyc or cyc Is -CG--C or
CH- Forppla m@Hm‘;ﬁa éﬂpwabemblé}teébaédoqsmehm Rath Emetyijoprogsas ) R27 and

R27 ar ehlrbnsie laand@rufltnesewneeaﬂd of theis Péédﬂﬁ%%rte@'bz){ﬁ Lmﬁymkte Beha anal kynyl,
hal oal kyw?het ﬁr oal k het er Qa c| oal het er ocycl oal kyl ,

I
or (ii) °17-’22t7“¥ "E}B‘Ej@%/hg}“’hvﬁmfﬁ 1RC ?ﬂ“te{@ﬁ?é r?“i’ﬁ) la‘t"’é r‘?ﬂt FYWFeh they are
bonded, estei Buchas facetarymethyipicktofi@thlyly ainbatbiohiyidxgsiethgf ﬁvmmym&hyl iy cont ai ni ng

1;- r 8?‘ g) %ngal%lcﬁcg?t ] gstMacéjeg)es@%ﬁF@gE{% Et\%},ﬁyl "‘“8%01&99@ (é,? 85{@8%“,6 af: Er Iefser ably

i ndepenglkexyioyloxyalleyt eeefs (ughah wgthoxyesrbonglokyrethyl, sthak ycathgryloxydttyy mgd |

het er oalskybpox 4 ; chofiNeCdseRa a8 |
(pref er{alll?lf ﬁ&'b@@ld&y thy]a{t&;)o?ﬁbg%a?fy?&ge# h-Q[YeCé s KA’;h %"%;I%% ywhere (i) b

is fronfsffr%/(é“ gﬁ%ﬁ?ta’ﬁ‘d{”ﬁ?t éﬁt"éﬁi y 0 or 1); (| |) Q |s sel ected froma
coval ent bon4l ‘anitateNR81x chipplet comipkdyby tBo cemviattint oibandilute a|g., (411 )each R29

d R29 f d | k , al kynyl,
ol = nacalohEaPSRATID oo £ S1RRL GG oY ST IRR G B s valhSRRNG | 2
hal oal k@h@l&tg&@i@&&anoﬁﬁl(kﬁﬁy t’lpne#cemta;blllwadqymb@gwﬂwems ubagveeeordinkyl ) ; R30
and R31{ fnks §REdioh Sncddel ﬂﬂgs%ptﬁﬂd@"ﬁétymﬁﬁer@%ﬁfjfhfc RS YA 0PN ofSthKY |

al kenyl , al kynyl, heteroal kyl, hal oal kyl , % heteroaryl, cycloalkyl and
het er OCWP‘H%R’R‘W“ igibifqrj (- BRITAteAN BLDRRS a°i"8fgé‘t‘ SN Npdimpthylfpsmamideand o whi ch
t hey ar ethbemieeh orjréﬂdﬂyHacﬁrﬁﬁcmbgme&ﬁﬂlhd)ﬂ&kalny subst i tut ed V\D 00l 51993 -16 2

2 SEP 2003 / SQ.O 0 . heteroc c.l,l cont,ai 5 to 8

(pre er abl yﬁgror% Gf&trc?%%omr Stere?lso i rom s prefer n‘}y 1 or 2) are
het er oaraspgnized meehringshisee, RE., Wm&mmwx 1tp@doalTey| or

het er oc Yifls@alolt bk dpeci® pmte@@g-mgamd (Etﬂ&%k%ﬁxvé’é‘otflfhcc il AR @LRTE 10 which
they are bonded, join to form an ol?tl onal substi tﬂt ed 10 heterocyclic
ring comvawmnﬁgn?trletﬁ?@d fobslipiting 3 “o??@l‘%ﬁ“%ﬁf etherrusefith rotegsing eEgups,

het er oakfltfrmg) ktc. is within the ability of the skilled artisan.

s I, Compounds:

The subject invention involves compounds having a structure according to Formule (I):

/ui R4R4')—i
wherein

30 (A) Xis selected from -OH and -NHOH; or when J is -D-(CR"R")R" where is D is -

O-, as defined below, X can optionally be a covalent bond which joins with J to

Z

RGRGHR

form a 5 to 9 membered ring; (preferably X is -OH)



(b) R28 and R28', together with the nitrogen atomto which they are bonded,
join to forman optionally substituted heterocyclic ri @ gpptgagni ng fromb5
to 8 (preferabl% 5 or 6) ring atons of which from1 to 3 I%‘%weferably 1lis

or 2) ar ¥Q¥RPBatoms; and E -Y CR3sR3s11 A T, (4) -~ BS(a) ' E and
Y are independently selected from-CH and -N-; (b) L is selected from-S-)
-O) -N(Rs)-) -C(R35)=C(R35" )"~ N=C(R'")-, and -N=N [preferably -N=C(R s)-
or za C(R35)=C{R35"')-], where Rs apd R s' each is independently sel ected

from hydrogen, al kyl, alkenyl, alkynyl, heteroal kyt, aryl, heteroaryl,

cycl oaI kyl, d | 0 I f dr 2or I ower alkyl); (c)
cis'fromo g “Elss %ccd{%’r e]ggé’r'éﬁl'{ya{ﬁ %@JQHS?{!J)’S ﬁgﬁ& B R s

i ndependent | y seIFHe(paderﬁhbo-IS} by ORFYEIR ¥ B), Wirdrd R2 andl*k emaly s indagekdentyy , aryl ,

het er oal kyl , quc%ré( g&{‘g%ﬁa!ﬂ@dalkg:’aﬁ Ch&é}oalﬁ%&k ?r?lalh%gr?{}}& haI oal kyI

hydr oxy, and aI oxy (pr ower
sel ect ed from a cYsinalky mdhb@wevc oalkyl (pre hydr@@e®) -, C(O NR 6-, - NR 6- and

-NR 6C( O - (@5 efReriablekcred from Srydrog;iz hydro%@I gﬁ@)ﬂ“@llgd alk&ﬁ, 651kynR§‘Ind_

-NR 6C{O) - e and R 6 is

sel efted from h@&?? t}%‘ﬁ &g?%} °VQP*IP%'M‘§FF°'°°¥1‘II%§}9I&IarylaWIalky‘héP%ﬁ"Bﬁ‘r yl,

het er oal kyl , hemetém&ylyikyl Qyd [hetagek yprefdiaitye hpteopeh Gal diyl,, mbral erkrdtyiy
(preferably Iow%d]r e or aryl); and (f) T is -(CR37R37')~ R38 where e is
fromO to about réferably O or 1); 35 each R37 and R37' is

i ndependent | §9)s & iscelseied fremiriyeten g, alirivy ikymil, bewphikylahatophyl, sryhr y! |

het er oal kyl , hety I
heTT Ueg0 1 b5 100 IR by hOabi ki ‘o%g‘°§k’%ﬁ%%%8§%m‘§ﬁé§| kyl> hydroxy,

al koXy and aryl 6’)‘@‘%"{31"%‘?”@?&%’?”?\%‘6 Iy getioes®; | ower al kyl); and R38 i's

sel ect ed from)hymis QQRIR®),-{ORFR™ qukmyd al kynyl , hal ogen, heteroal kyl,
hal oai kyl, aryl,,  heteroar d heterocycl oal kyl (preferably

| over al kyl or aﬁ)yl?‘S@P%@Bb%ﬁ‘gepﬁgéawﬁ%ﬁgrher with the atons to which they
are bonded, | oi n2X ogisdrom (ato skt 4 (preﬁrdbyy(smb)su tuted heterocyclic ring
containingfrom t er ahbl o) to of ~whi ¢

(preferably 1 or )Qagg ’het‘f(lazr bgnt%ﬁls s m&p?é?g% rlsg@%dgfm?éﬁ%?%ré’ra%’th t he
atom® to whi ch t hey alizengl, otimmd chryl, Ipterpatil, heermargn cyspalkpin bdtdrgeysiodtiad,i t ut ed

heterocyclic ring cqgt hqh@gﬂd‘ kzqu,éf;gl%& fferably 5 or 6) atons of which
1to 3 (preferably 1 g% area ercoaayo?'rsgiojr an ogeftl cal isoner,

di ast er eomer or (é%aﬁt ISG?I'E‘IthffES’ImfFYSWﬁiPI allyly afkeny], allsyrly Btorerdierl plealily ac cept abl e

Cormound Pr apar at | He e o o e b e ot ed usi ng
a variety of pr ocedg?-{‘g%g.en’ﬁ“ée%ﬂ? ISJAPI’ilt erials used in preparing the

conpeunds of the®) nvent sebatedfiemk n gorzlentrbad; bY-; kBOwwhest héds, 1 or 2are
commercial Iy avai | apl grer.5ghbtor gylaﬁ{ Imwpmgrglknoqgse?éé% Iﬁ%&%dt%ﬁé‘x gdegcribed in

the foll ow ng general reactjon schemnes. roups used to il]ustrate
the reaction schemedk&yhnotionyl e detsroplky, céWIeI afyé t f¥slopldpedtd ve R

groups used to descmbtb;ecﬁcmlkqupmﬁuslya&meu@l) Qk Rt°h;en Joai Wit B’ th fegounds.
TheL e LT XA G B R kR R R B TR e
invention are set f dpefarably 1Se) prgmdedlthat whdngslinQyA is a covalent bond,;
(F) R’is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,
cycloalkyl, heterocycloalkyl, halogen, and haloalkyl (preferably hydrogen or lower
alkyl);
(G) each R* and R is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
35 aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl,
hydroxy, and alkoxy (preferably hydrogen); and # is from 0 to about 4 (preferably

0 or 1, more preferably 0);
(H) R’is-(CR"R'"),R" where



caO~a~ ONHNHHO~ -"~" MeO CAc Sla SIbRR OOCSHONHiIi ~CHSIt "R
X/ R OOOCS ~NH---r- MeO Slc ~R~-/ Rt p~ ~ ~ 0 05 \ddd pdo ~--~ MeO
51c 510 Rz ~ 2 SEP 20U3 WO 00151993 -18 PCTI US00/ 05195 s In Schene 1, the
acetate WOPEMI cted as starting material can be prepE@d VB comercial ly
avai |l abl e sources and converted to the corresponding allyl derivative such
as Slb as described in Tetrahedron Lett. 1994, 35 (22), 3669. Further
functionalization of the al kene cansbe acconpli shed using nethods wel |

known to the skilled artisan. Such a process can be used to access a w de

range of functignalitd ' | .limted to the epoxide SId
depisct ed in Schg?resis.ﬁoggorr{é)qﬁ%yﬂp%?“%&qgg%hi lic addition to the epoxide
ring can then o@turcachiR| ang RiEls indenendentireelbatedofraoy fydragep rabolieletyhe | act one
Sle. If desired, thg.R3ten fRGhORARLEN 4 t | e can be
transesterified, saponi’fa’%’dﬁto %#l’g%rcﬁ%’r y@?%%&&gﬁ&&lé?{%&ﬁﬁdroxyl am ne
to give the hydr ox&nd keloghyYprefembighpdipgsnipand ~oc O HO NH 0 Boc NH B~ Sla Szb

(3) R"%is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
10 cycloalkyl, heterocycloalkyl, aryl, heteroaryl, halogen, and GR" where G is -
O- or -S- and R* is selected from hydrogen, alkyl, and aryl;

@  Jis-D-(CR“R™)R" where

(1) tis from 0 to about 4 (preferably 0 or 1);
(2) Disselected from -O-; -8O,- where u is from 0 to 2 (preferably 0 or 2); and -
15 NR'- where R is selected from hydrogen, alkyl, alkenyl, al@nyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl (preferably
lower alkyl), or R' can join with R' to form a ring with 5 to 8 members
(preferably S or 6) and 1 to 3 heteroatoms (preferably 1 or 2);
(3) each R* and R" is independently selected from hydrogen, alkyl, alkenyl,
20 alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
and haloalky! (preferably hydrogen); and
(4) RYis selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkyl, heterocycloalkyl, aryl, and heteroaryl (preferably hydrogen,
lower alkyl, aryl, and heteroaryl); or R” can join with R" to form an
2 optionally substituted ring with 5 to 9 members of from 2 to 3 are
heteroatoms;

(M each R® and R” is independently selected from hydrogen, alkyl, alkenyl, alkynyt,
aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl,
hydroxy, and alkoxy (preferably hydrogen); and m is from 0 to about 4 (preferably

30 0 or 1, more preferably 0);
K) R’is-(CR"R'),R" where
(1) vis from 0 to about 4 (preferably 0 or 1);
(2) RY and R' are independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloatkyl, halogen,

35 and haloalkyl (preferably hydrogen); and
(3) R"is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,

cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen (preferably
hydrogen or lower alkyl);



000 ~oc O80c I~ NH-~0NHH~ HS2 S2d / R p ~ ~ Op2 Boc -- HO NH
~HONHXXXXLt 1J szr ~t ~J sza In Schene 2, the ?## yci ne S2a i
Zu Kk

converted to the al dehyde S2d using known net hodol ogy
Tet r ahedw@osi993) d9) 6195.).
known protecting group nethods to the correspondi ng acetal,

t hi oacet al

sul fonam de group can be added. The | actone can then be transfornmed to the

S2e.

et al)
The al dehyde can then bectussoesier med usi ng
amnal, or io

The ami ne protecting group can then be renpved and the

desired caxboxylic acid S2g. Me O Nf~NH2 -OH Me S3a Sc 3 O/ - NNH - -
HO v NH2 OH Me S3b SSQ: ig,s Nucl eophilic additions of the anion generated
from am no & dMdofdERSBE BRE3%ere0 vari ous el ectrophiles are a well known

met hod for gene(@tid;lgﬁ@moqpa@g{ﬁgmg%gﬁgbggﬁﬁ?)c in an asymetric way (Mers

et al, f Am Chem

0C.
22 S E P 2003 W3 001 519y

S 1997, 1
d

hese can then be functionalized

B U35 S SR 18 5078 0 Bl A5 2k o ot s

and carried forwar dNRY- daeer Rbeid shase oh BRRgedt fad YRéyEtdyafl, conpounds

whi ch fall

R e

10

15

20

25

30

a5

M)

™)

©)

@

lower alkyl), or R* can join with R® to form a ring with 5 to 8 members
(preferably 5 or 6) and 1 to 3 heteroatoms (preferably 1 or 2);

each R" and R" is independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
and haloalkyl (preferably hydrogen); and

R¥is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,

cycloalkyl, heterocycloalkyl, aryl, and heteroaryl (preferably lower alkyl,
aryl or heteroaryl);

Q is -G'-(CRR™) R* where

(1)
@

)

@

y is from 0 to about 4 (preferably 0 or 1);

G' is selected from a covalent bond; -O-; -SO,~ where z is from 0 to 2
(preferably 0 or 2); and -NR*- where R is selected from hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl (preferably lower alkyl), or R* can join with R* to form a
ring with 5 to 8 members (preferably 5 or 6) and 1 to 3 heteroatoms
(preferably 1 or 2);

each R¥” and R*¥ is independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
and haloalkyl (preferably hydrogen); and

R®is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloallyl, heterocycloalkyl, aryl, and heteroaryl (preferably hydrogen,
lower alkyl, ary! or heteroaryl), or R® can join with R? to form a ring having

from 5 to 8 members (preferably 5 or 6) with 1 to 3 heteroatoms (preferably
1 or 2); and

Z is selected from

M
@

cycloalkyl and heterocycloalkyl;
-D'-(CR¥R*),R* where
(a) aisfrom 0 to about 4 (preferably 0 or 1);

OH ~N R~

(7]



The oxazol i dinone S4a can be transformed to the al um num enol ate which can
then react with the correspondi ng epoxi de S4b to producg 2t ep @ig3ohol Sdc
usi ng known net hodol ogy (Smth et al, J. Am Chem Soc. 1995) 117, 11113.).
The al cohBP9E8¥%an then be further el aborated to am ndAESMSKE using wel |
descri bed techni ques. Final elaboration of the conpound to produce S4e can
occur in a manner anal ogous to that described above in Schene 1. is A

vari ety of conpounds can be generat gel in a simlar fashion, using the

gui dance of the schenmes above. is recognized that it is preferable to

use a protectin r for a C Li nallt uch as a carboxyl,

hydroxf/)l and thg Igl Hhrpie Sgﬁ'/%g% h?“%rgtﬂ}eﬁﬁg ?ng?&lﬁﬁ fest er. “Thi s ig

standard practi ce, wel | CH#GHy| +O-f i Solaanhancaxstfronel af atolaed, slen I} 8d arti san.

20 In the above scherre,se hed Bor (-]dil ggﬁ Al hylg 9 sot ht regcr espondi ng
i erive om t bin [

hydroxy or thiol conpoun &are Y finar y using a
standard deal kyl ati ng piGCedlH«H-BRabt-5-)et al ., "d eavage of Et hers", t he
is, 1983, pp. 249-2 h t.ep R ari,ed to increase el d of
desired product, Zéskla;}f éd %nr%t]?zsésnl &nt\{céel?uegeg Jr P’c’lll%‘u’s choi ce of

reactants, sol vents, andkenglrp etlkamybr egryl, s mqualkpbrtlamoa@’é conjpdikpdnt in any
successful synthesis. Dggtggc%lmgy\ ARogh, &Walkﬁ?ﬂ\y QY nlt 1888, (pfRkfably S Foutine.
Thus the skilled artisan can a vari et Rpounc %)I ng t'he gui dance
of the schemes above. I’t‘YdF%C“r@éwmlbéHa‘tdhat the skilled artisan in the art

of organic chem st r)(d)CaR“Hﬁaﬂét&l}’fr&rﬁﬁyfdbbgémhryﬁh&&dﬂﬂdalﬁﬁﬂrﬂll@ﬂﬁ&ﬂuyﬂﬁs of

organi ¢ conpounds Wt ho ctl on a 30 within
the scope and practice axlghtif (’Ia&%l ?&°Fy§?ﬁﬁ({'} a"(flafyrcg?a%ﬂt (spéﬁﬂ’
mani pul ati ons. These a@l Bet&sbery] 2ikfetidy SMAIkO D¥r B # @By GhE WED 0k 0590r - 20 s

i ncl ude, but are not to £gduct.i o bonyl co .to their
correspondi ng al cohol s, rEoéuetg%‘t %’n’é BEY AR ?o@?{?f’t fA the | :@ﬁ) yl ati ons,
aromati c substitutions, what h)ke’l’aﬂtk’bﬁhlnldmmamir sﬁldabdéﬁcﬁhh)}dl‘dgﬁn, alkyl

etherifications, esterif;j caf nifi Exanpl es
of these nani puI ations af#(e Vi g‘émssea aﬁﬁ‘ohtem‘gg %marﬁ Aoa rch,
Advanced O gani ¢ Cheni stund/heteficyagalkyl, Ga(idyR*4 ardl Euntdknﬁregmﬂé\aﬁwanm@n Or gani ¢
Chem stry (Vol. 2) and r war e of .
The skilled artisan wil ﬁ&hﬁetégﬁ{rcféaéﬁ& bmﬁd z‘l’é%’gt%g?ﬁ pq‘(?;édrl g‘l%rslﬁtgegctl ons are
best carried out when aheisrﬁ@achqormg@mtmns oméé%% (ryeferpliné ot @B RS on t he

nol ecul e is masked or pLELREE B 1 lPUPreRMOlydion ) AdMErddAbaR! I abl e si de
reactions and/or jncreasing the yield of the reaction. Often the skilled
artisan utilizes (ﬁro ﬁa‘eﬁr oups to acconplish such increased yields or

Ito avoi d the Id S unde(liq r gk Eﬁaﬁ’?'ie%]ﬁls ﬁ&e@&aex&@a&%b@m&o% _E}idf'dggiﬂdmyn t he
iterature and are al so t hi e of t skil|ed. attjsan.
Exanp¥es of many of thes"‘ﬁg’ﬁé{rﬁ%ﬂga&t ?ngyi oplleyl 6‘@(“3‘°‘F{9PWL>?§?’&?§‘%{M n T.
Greene, Protecting G oupstetorlk{r @rferablySyydtdges iatkyl of agtuinte, «IORQ-aci ds used
as starting materials wég,ée)glﬁgl ve side chains are preferably bl ocked to
prevent undesired side i« FIghe conpounds of the invention may have
one or nore chiral centdfsbisAsmd to soul 4 (preferdlydoritpy sel ectively prepare one
optical i somer, including g asLELEPTRL And.RCRLIOTE \maY Bh. ARG} fer . for
exanple by chiral starting nateria cataly % 06548 6 S, may prepare
both stereoi soners or bot hcqypitntbaid),lascbrrers |ncI udi ng d| astereorrers and
enant] oner's at once (2 TR ST usSh, Hibef SPHOAR Ol

i ncl udi ng di ast er eoners angkeantlkowbr aryl,orhetsropiicelo bmmrrﬂ n@lylotib'l»separ at ed

usi ng 25 known net hods, suggergcg,clggjlgqalhalgggnt ShaldalkyT, ahycg(%,onﬁ'gogﬂ(g,ghy and the
like. In addition, it is recognlz hat “one optical, i song cl udi ng

di ast er eomer and enant i omePrefgpdly hadregsp L fpyer Vl)hé‘/ea’?day‘or(gb‘?a Bt operti es

over tshe other. Thus when didqxehdmlyngelm&d ffdnalhyﬂrmn,t fieylj alkenyl,ialiynylivhen one

racem ¢ mxture is discl osggemeh ]I ?Oa gg,?onﬂe%;&%t eg, ! b%c{" opti cal
ng e ne eoi

i soners, including diastereoner . or’’st bners
substantially 30 free of th@ereqynleﬂksé,r@ (d) §’claaé@d tomether| veithnthel atgms Jee| | .

which they are bonded, join to form an optionally substituted




2 2 SEP 2Q03 WO 001 31993 PCTI US00105195 -2 | s IV. Methods of use;

Met al | opr ot eases (MPs) found in the body operate, in g Pb)goabreaki ng down
the extracellular matrix, which conprises extracellul ar Fot I'ns and

gl ycopr o 45199 nhi bitors of netal | oprot eases are usefMFPHMPHELt | ng

di seases caused, at least in part) by the breakdown of such proteins and

gl ycoproteins. These proteins and gl ycoproteins play an inportant role in
io maintaining the size, shape, strycture and stability of tissue in the
body. Thus, MPs are intimately involved in tissue renodeling. As a result
of this activity, Ms have, b Al 0. actLve i n LsQrders

i nvol vi ng either the: (131}1%%?’3)2 18%\%\%188 mt"ggfgoglegstol %9’%8—?‘%5 8?)@%?% c

di seases; degenerative diauwssdghichiftom bt Afprdierptly § or Audre hetbreatered er osi s and
the like; and netastasis @R [Ht YisOhudil SSHEShddlod 1€ LAEMy1 06 (2) a
renmodel i ng of tissues including cardiag disease, fibrotic di'sease,
scarring, benign hyper pl a§iepeyclaaliobis R jspbR™ fogsther st iARikosst &0Re pr esent
invention prevent or treab whichalief@reShondbdSRmSe Fora 4l Epbionaliyvaubkiagtec ondi ti ons
whi ch are characterized unwant.ed or. el evated actiyvit s. For
exanpl e, the conmpounds cgyr?te Oé’}\i\% &t f°8[a}nh%%%’fntsetﬁ/lg§m§\,m°§’ﬁ¥f%chll\@mdestroy
structural proteins (i.e.2twRarghetostoms; ot hat maintain tissue stability and
structure); 2, integferna | Rpisn i Sl gnal i i udi ng those
inplicated in cyt okfbae Rﬁpérngg‘uf%?#}%wﬁgﬁgﬁglr)ééh%%%’ ﬁ@@%{rhg&%ef%g@ﬁé& and/ or
inflammation, tissue dédejn tecferm anrpptignellyoubstiutedhtteraivelic fingtspriteizingdiam et al |

Nat ure 370 (1994) 218- 3203 (FEaEINY or's] Fng Abm@rwhlRkbhg 37 Qrded @I 555- 557
McGeehan GV) et al, Nature 370 (1994 5%38-561]; and zs 3. facilitate
procBsses which are unc?ééﬁ"eliftel’ oM hj ect being treated, for exanpl e,

t he processes of spermByaffuration, egg fertilization and the |ike. As used
herein) an "MP rel ated/di Shrder” or "M rel ated di sease" is one that

i nvol ves unwant ed ofy €l eydt ®CRIR*ALAvTty in the biol ogical nanifestation
of the disease d#) di Sorder; in the'biol ggheaal cascade | eading to the

di sorder; or as a s t f the di der.. This - nvolvenent” so of the MP
i ncludes: 1. The unw nté;g&‘gsr{arélmgeg?%gﬁylﬁfeg% g|J°\}r|1 ’tcy'a%dqg”"cause" of the

di sorder or biol ogi 6l Inmameléestfmn S -OwWRIEr-CRIS=GRI*)vity is elevated

genetically, by infectiQ RT3 TN L a,.. bi omechani cal causes,
irbcglr{b%’ a(gs oﬁf)rle g% E%Jramg a]ﬁ s‘g?ngg "

lifestyle [e.g, obesity ) , X , 3s 2. The MP as part of
t he ®bservabl e mani f est@RPBE®RT)-% mberd iRead R’D eacti is dndgpendentty sglected | t he

di sease or disorder is gRaguaeh Gyl diekyTEghyil E@el\r/{):a!ﬂ&[,ea?}lﬁ,eﬂ_t&@gy@(:“ vity.

1, ]
From a clinical standpoint, unwanted or _el evate I"evel s i ndi'cate the
di sease, however, MPs n@eidalidiangbetqroryclogliey] (prafsrably hyfirogeneor ipweralled: or
disorder; or 2 2 &)E Hs&083 0\BoRAMRABY BGI()I)S00105195 -22 s 3. The

unwant ed or el evated M activity s part of the biochem cal or. cellular

cascade that resul tgd)orea?lbﬁ{a:t@g Ro i I‘f@“ﬁf‘%@%’%é&?}@ “é’bg]&‘g?g.e“’l ?’ikyg'hi S

respect, inhibition of dlkeaylVP atkghylyvi tuyl,i riteeraalkpli S Hefaarygs ceydiegligdnd t hus

controls the disease. T, "t " lS L&l that, at
. ﬂs?er&c?élggll?’g r?%g%eﬁ!]‘?dﬂgofalk%% }el%%?‘g’ :Qg aﬁc})ﬁr\/@gfe%ﬁn

a mninmm admnistration o sent ntion mtigates
a di sease associ at ed wi idrogenvievessalsr); el evated MP activity in a mammalian

subj ect, preferably ¢yn QUEBASted HolSa colvdléht b&HaMo-1 k6L &R, | ncl udes:
preventing an MP-nediated di sease fromogeurring in , particularly

» G a_manmal
when the manmal is predF€PYBen ¥R -adtuiR (§Or Herelgiatlz a8 -ShutC:has™ not yet

been ,fdi agnosed wi t h t hecd)SRES eNR}- )i DNR¥CV0)-| M6re WRIGR K ehete gease; and/ or
alleviating or reversin tgq g/P—d(raEg,pli atle? \%i@se}]a e. I'g@gifsagg elslthq met hods of
the present invention aP@8i'?A8%%0 P EIFFeaFiomy yﬁ’@g’tﬂ‘i eayhalyayl.
aryl, heteroaryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl,
haloalky! (preferably lower alky! or aryl); and
() T is -(CRR'),-R® where e is from 0 to about 4 (preferably 0 or 1);
3 each R and R¥ is independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl,



15 associated with unwanted MP activity, it is understood that the term
"prevent" does not require that the disease state be cpop$met algg t hwart ed.
(See Webster's Ninth Collegiate Dictionary.) Rather, as used herein, the
term preVeRdWNY3refers to the ability of the skilled aPETH8IO885 | dentify a
popul ation that is susceptible to MP-rel ated disorders, such that
adm ni stration of the conpounds of the present invention may occur prior to
onset of the disease. The term does;;not inply that the 20 di sease state be
conpl etely avoi ded. For exanple, osteoarthritis (OA) is the nobst conmon
r hueumat ol ogi cal di seagse Wit ] ol nt . changes radj,ol ogically detectable
in 80% of peopl e over %aggg{%glﬁﬁ?ﬁ%%ggr},nwo?fg?l, %Y'%?’fy’ A o’ghgrfdtcangt ory of
Csteoarthritis", Osteodireteblyihydroginggndevies afimitl; MedliRCals/ Silectydl cfedm Managenent ,
R W Mskowitz, D.S. Hawebden, a¥eylVbiks!, GiRGH D hﬁf%n,}ﬁetlroglwmﬂdalkﬁgﬁ; o p 11-14

i

(1992). A common risk factor that increases e i ncjdence o s 25
traumatic injury of thdfgrmh ‘.’y"gﬁ‘%li qnd jneteragysioaliy Gpreferslly dewsr dbler £ ol | owi ng
kneE injury i ncreaﬁes taki); dsrilé%nd)k“ftagithlegw&uhhi :&ﬁhdtywﬂﬁﬁmﬁi ﬁbb@d@;ﬁ\ and this
risk increases with ting, 0s et al. "Knee Osteoarthritis. After

Meni $ect omy: Preval encém’&?(’a&gm“c?g%mgﬁ% S&%"%ﬁ?f‘ﬁﬁﬁ%&’ﬁfﬁ"&“ﬁ%ﬂ?‘% &M vears)
Conpared with Matched Gdan8 (méferably Aot §)ratomis of Whictul t0.3, (pidterablydlor 2pge 68' 7- 693;
Roos, H et al. "Osteoar [ 3sg,t§]eR:K fler | niur nterior
Cruci ate Liganment or @%‘P@%@é 0'{I)'&e 0 I’%j&u@r&@tﬁﬂ#rﬁ%w&%&g}ggé
Osteoarthritis Cartil edendedyjpin teg forpparp eptiopgly pubstijufpd heteieeyclie AiNg pat i ent
popul ation is identifi abhtgniafdomosikdls (RE@IaMe 526H6)Hiswts! GHWidh Dko & conpound
of the present inventiagn peﬁﬁrle ﬁr o%tess' on of the disease. Thus,
progPession of OA in sUBRCPERYINT HFLTEBUPE be "prevented”. Advantageous!y,
many MPsr an eptiet isdinert dialstereerder earesnhntiombrr &odloutla (Meorbo parmideusallt-he 35

di stri bytdeQrhiOd MPBioRySRIERRE i) e dr BiiSe thérSotues are often specific to

those tissues. For exanple, the distribution of netall oproteases inplicated

in the lmeakdewsbud PréfaseSies iN the joints is not the same as the
di stribution_of net allc%g}lrﬁot eases found ipn other. tissues. Though not

essential foRPeFeEPARSPt e inveptiop ganpe prepgrediising gvarisyql erocefieyr dbs s, and
unwast edtagting ehatetifnssed ingireparip] tie ctrmpoundeaft tidinvendonhrdkidwd fh4ds by\hddaAl 51993

PCTI USOQ1 95 - W u . th n Lfi . nd in the
af f ect ed” etg‘ ?ésé gregrgg?x%?eeré%@ngvgg%%f %ﬁg{g&@f p’%&’@%ﬁr’gﬁ% ?reéi% sgl'c\){gn%c;én whi ch

di spl ay doltewirigghreral trecfion schernesa (Fhie i arqupaivsad forilistite the readtion sthemesdopegiund in t he
joints (y8eelharily HORELO GY BRSThsphive B BBupl ueddetor RekribO thet vaBals BRfkkts OF t di sease,

di sorder, or unwanted nditjon found there than other co unds which are
ess. spdermin! oo (e s Boreabl KABTG & s MorResTOR Atabl e t o
cert a n ddiggasdy hérhaSpetfivexanpldGiiaasking tha noriddunds bf the presentihiveationiage sator e

bi oavai | in tissue and which acts on the specific MPs found
in that |s§t§gcf&mg\rlf(;t§|£§§d§' for specific treatnment of the disease, disorder,
or unwanted condition. For exanpl gmmpounds of this invention vary in
their ability to penetrate into the central nervous system Thus, conpounds
may be selected to produce effects nediated throyg S'found specifically
outside the central ngrvgus system ses Deter nmprfayd of the specificity of

an inhibitor of a sp HC VR iySo 'I‘ﬂn_un_eM;Mthf the artisan in that
n

field. Appropriate assay.conditionsi¢can be found\n the literature.
Specifically, assays ag known fog,stronel ysinggntl col | agenase. For
exanple, U S. Pat. No. 4,743,587 references the pyrocedure of Cawston, et
al ., Anal Biochem ( 1979) 99: 340-345. See al so, Khight, CG et al., "A
Novel Coumari n-Labell ed ki de for Segsiifhve Conti pug Assays of the
Matrix zo thalloprob% ', FEBS , Vol . &9 p. 263-266 (1992).
The use of a synthelig,substrate §n assay | d§§cribed by Wei ngarten,
H, et al., Bioch®m hy Res- Co(m] (1984)—M397 I(841187. Any standard

nmet hod for anal yzi ng br eakdo of structural pteins by MPs can, of
course, be used. TH¥ abk)ity of cowpdiinds of th¥%iivention to inhibit

nmet al | oprotease activity can, of course, be tested in the assays found in
the literature, or variations thereof. Isolated is netall oprotease enzynes
can be used to confirmthe inhibiting activity of the invention conpounds,
or crude extracts which contain the range of enzynes capable of tissue
breakdown can be used. The conpounds of this invention are al so useful for
prophylactic or acute treatnent. They are adm nistered in any way the
skilled artisan in the fields of nedicine or pharmacol ogy so woul d desire.
It is immediately apparent to the skilled artisan that preferred routes of
adm nistration will depend upon the di sease state being treated and the
dosage form chosen. Preferred routes for system c adm ni stration include

N o, o I | . I | M I L B N 1 T 11




PCTNS00/ 05195 s Because the renodeling of bone involves MPs, the conpounds
of the invention are useful in preventing prosthesis ngpggprgma It is known
in the art that over tinme prostheses | oosen, becone pain ul . and may result
in furt heVOBYHES njury, thus demanding repl acement. Th&CHUSHOBI?

repl acenent of such prostheses includes those such as in, joint

repl acenents (for exanple hip) knee and shoul der repl acenents), dental
prosthesis, including dentures, bridges and prosthesis 10 secured to the
maxi |l a and/ or mandi ble. MPs are also active in renDdeIing of the
cardi,ovascul gr f It has
been suggestgh %%ﬁéqnh& ﬂ%m£&ﬁgpglgg%gs§%9?§§§ ¥§lgﬁ' g£ﬁmgﬁé§3than

expect edompergialivavaiablyispugees arich‘toeve{‘tﬁfe@lthﬁsqstﬂ@m*d@s aﬂyl rfier)vatl‘@ suéiers SMP activity

is not Q§§$&ﬁﬂhﬁﬁ%ﬁ§wﬁcﬁﬂéﬁﬁﬁ4@@c&§%@@ﬂ;e to m?ath”ay be recgﬁn'zed bY the
nenbr ane e ves us regul ation

body as "inj
of MP acti Vi ?v%rh}urwar%étﬂr’t)ﬁgﬁstikwe 520 by apcomaly Edai‘séﬂgdﬁi}]t?a%tt”ﬂk/hm%ngest i ve
heart f a¢ kharskilledbdiesnoSSutles @mics cql Weqused toUgatass e widecfargel af Slu@tionaliesr v,

| schem %ncru%iiig%{}i sfor BRRAth Gk le %d@‘é‘n&f?@f’&e\i H5HERS E: éneqt‘o%f)' ﬁ%ﬁc% shigt enosi s and
aortic aneurysm may | ncreas rmsuccess o Treat nent, or
may be addifiegiorthhepoxide iring epr they nccglk uping welb lmorvmsmethc@oiognptor weduegithen t he
renmodel ijpgn@k1e. t urnover™ of skin. As a result, the 20 regulation of Ms

i nproves trea%nent of skin condjtions |nclud|ng but not limted to, winkle
repair, regubtafssEid HTcesisr Sreianplisn iny pomnownssiof type Sheroam b Sresestsrifigdiced ski n
danage. sspofifieditolah @Ad StRRhited WigH basle Bydpox@imileas givethé hyRigdxamiobei@r tr eat ment

bef ore t he physi ol ogi cal manifestations are obvious. For exanple, the M
may ke applied as a pre-exposure fshem¢dent to prevent ultraviol et damage
and/ or during or after exposure to prevent or mnimze post-exposure
damage. In a i on is |nplicated ifh gin di sord rgmand di seases
related to n rna ,|ssueso Ljﬁuut fr norngl t wer , which

i ncl udes net al Pgpr ot easesr vity, sucht prdernnlyg uIIosa,

psori asis) scdzgroderma and @iopi c dermatitggs. The conpdhngs of the

i nvention are also useful for treating t he consequencesof "normal" injury
to the skin including scirrhng or "contraction" of tissie, for exanpl e,

foll owing burns. M inhifbiffion is al so usef im surgicyl procedures 30

i nvol ving the skin foespreévention of sca r| and pronotd on of nor nal

ti ssue grow h incl i n SECh applica as linb ! éﬁhnent and
refractory surgery (wheioher by | aser ' ncrsTTWU“‘In Ition, MPs are
related to disord s | favol vi ng |rreg@ .enmodel i ng @f pther tissues, such
as bone, for exanp otoscIerosrshan3§or ost eopor is. or for specific
organs, such as in Iivew cirrhosis and fibrotic lung disease SSmlarly in

di seases suchy il 410l BrAGhBRoR0 s, MNP T BENAVARHLT Mokl e

i rregul ar ' n rarn arrier and S of nervous
tissue. mﬁb@owezgmimkawg VRl letrehednoy, 195, e 6l%%d a?be aldshydet:@gt}aert ke treating,

prevent i Rehsforitd &QQH&QM bRGcHECRop ARSI tH¥FRedpEaddigSR et @GRL of 0 be

i nvol ved in EESéh'ﬂFeCtlons |ncIud|gg % yt onegal virus %n ; retinitis;

H Vv, %nd®ionge AEFRE PTOKFF Egesroup pasdhien be (epopts ang the sulfopemide groupse 5003
PCT/ USOObdHA&ES The Inftonervarythal e draistormeino khe debiredicabokyliz avidS2gll ari zati on where
surroundi ng tissue needs to be br gg qpmn to all ow new bl ood vessel s such
as in angi ofi bronma and henangi ona. MPs break down the extracellul ar
matrix, it r§ cegtenplated that i biseors of these enzyneﬁrﬁan be used as
birth contn,ﬂls/Nf,or_examal ﬁi}le.p-tNHng_mLuLa.Lr QY *br eventing
penetration of th@ sperminto and thgaugh the extracellul ar lieu of the
ovum |nplanta go ® of 10 the fertilize ovurp and in prevegﬁfﬁg sperm

mat ur ati on. ddition they are al so cBnteanated to be Us%ful in
preventing or stopprng premature | abor and delivery. Since MPs are

i npl i gat ed i NNkdeRphind ddaimbmtod thy axrxasgem:&ai mda:iuﬂo dchEcofden®fB3h RovafidusCyt oki nes,

the conpg e als useful anti - oriesk.for use | disease
wher o1 o SRRPURG B RS e APt e R R R ot 8l “3BmisPie sease,
Crohn' s dies éMyes eublc dr i Giemc 8bd. t1PY, 1phrkS6.patThese san dhevezetﬁ\mtrbmatlml, ast hma
or related lung disease, rheumatoid arthritis, gout and Reiter's Syndrone.
Where autoimmunity is the cause of the disorder, the inmune response often
triggers MP and cytokine activity. Regulation of MPs in treating such
aut oi nmune di sorders is a useful 20 treatnent strategy. Thus MP inhibitors
can be used for treating disorders including) |upus erythmatosis,

ankyl osi ng spondylitis, and autoi mmune keratitis. Sonetines the side
effects of autoi nmune therapy result in exacerbation of other conditions
nedrated by VPs, here Mp inhibitor therapy is effective as mell for

. o "



MP inhibitors are also thought to be useful in treating Al zheiner's

di sease) anyotrophic 3s |ateral sclerosis (ALS), rrusculzag sbpstaephy,
conplications resulting fromor arising out of diabetes, especially those
i nvol vi ngve 0639%3f tissue viability, coagulation, Gaft PGE/USIINSHS d sease,

| eukem a, cachexi a, anorexia, proteinuria, and perhaps regulation of hair
grow h. For sone di seases, conditions or disorders MP inhibition is
contenplated to be a preferred met hggl of treatment. Such di seases,
conditions or disorders include, arthrl tis 2 2 SEP 2003 WO 00/51993
PCTI US00Q/ 05195 -26 5 arthrr s. and rheupat oi d arthrltls)
cancér (ESEE t%l‘?@)"”t ’Hgdw% e?‘rat"‘g‘J °13vrar rdés§f‘b°8fab‘fvﬁ Fcrﬁfage\% ]

met astasors;)O)-mdmdnicarfaIUVIertmepe(oesxpemewohy corneal ulceration, Iack of
corneal healing, macul ar degeneration, and pterygium, and gum di sease
(especial |y periodontal disease, $ghemed ngivitis) Conpounds preferred for,
but not limted to, the treatnent of arthritisincluding 10 osteoarthritis
and rheumatoid arthri«is) are those conpound haht e selective for the
matri x netal |l opr ot edses~Rand rtab\e/dfsi-m—eg#i ki d, prot eases. Conpounds
preferred for, b notL. limted to, the tre merg, of Acer (especially the
prevention or arrest gz? tunor gaww h and net a§1@5| s) are those conpounds
that preferentially inhibit gelatinases or type IV collagenases. 15

Compounds preferred for, but not lijmted to, tHe treatnent of ocul ar
di sorders (especially corneal, TAt i on, lack}of corneal healing, macul ar
degeneration, and pterygi ugPs hose conpounds that broadly inhibit

nmet al | opr ot eases. Preferably §hese conpounds el dm nistered topically,
nmore preferably as a drdf¥ gf~gel . Canpmm.dsHp erred for, but not limted
to, the treatnent of gum di g%?% %}especr aIIy Fg b dont aI di sease, and
gingivitis) are those conpdf at preferenti inhi bit col | agenases.

V. Conpositions: The conposiS ons of the inventsan conprise: (a) a safe and
effective anount of a conpound of the invention; and (b) a

phar naceut i catt yxaasizimoheStha earciriahsiirmePtd tHRuElinfaioled vr&bbﬁ‘vtﬁr, thénreaetr ous

di seases,fl fo k0ol WARAA! £ Bl CXE Siin st RAES LIRY ABELAPT Ot ease

activity' These in metAStasi S, O5t ecar toid
arthri ti@mitslet al, Vnfinafiheat iSon)1994, dér.akll Bas, ﬂpa@@h@hﬂ%rcmyﬂwﬁ be Hertheor nea,

react i Ong{y@ratedf 16 Cedid? ammaa Qgﬁgtvreru @escﬁ‘-ﬂﬂéh tebﬁmiuwe FinkD uﬁborsdaﬁ gogpounds  of
the invention are useful in thera reg ard to conditions |gvol Vi ng

this unvEeAPEYdIRRrpdres She °§b°°‘r‘ﬁé“‘f‘ﬁ§\§?ftaf‘ﬂ?ﬁ°%‘ AHBLArersibedAtoYaiR FRFBY

formuj at ed | M earjetyadf bEn@Uids ca beQeitgbali ik mﬁﬂarffﬁuhmu,aemg thetguidadca®the Or

pr ophyl axkemeggbot Qese conditions. Standard pharnmaceutical fornul ation

t echni ques are used such as those disclosed in Rem ngton's Pharnaceuti cal
Sci ences, Madk iPutspgnizel rfogt Gb rip areferablEatot wae, a Peptectivgagroup ferdpmyi tActive "saf e and

ef fecti VRnaTRURY suclhs PeafRkyTUyarok)and QEREL Bink A0 AR thd fABfmdster. 3S
effective, to inhjbit metal] oproteases at thé site(s) of activity, in an

ani mal ) E‘i“é’fséﬁ“%ﬁﬂd}’r%“%}’fﬂh‘r’“m%\’ @rﬁrlé’f"é?‘%iﬁf?e skilled e s ubj ect, without undue
adverse side afticabbd s(:}&uﬁ,l‘wmﬁe R ﬁ)ﬁlkﬁ:t}t of alkiyliHia, &lﬁtcbﬁé%ponﬁfng aydrarygir thisglesponse),

conmensur at e 0 nefl /r| sk ral he manner
of this rAven V&sm Q%?HC%aécoecr malqmﬁ? “SIé‘rgf ec |v¥a Pa‘f‘g pm"eld ) 2 2 SEP

2003 WO (K)135$993“C1@7383@£Mh§db§m 1583om249cﬂ§|1)/ vary with such factors as
the particul atheefiglh tdap Be PRI ihdr&ad Blld of RS PYRLGAITnE Atk tattih i1 t he

patient, the duration of treatnment, the nature of concurrent therapy (if
any), thEoRBEE; b7 dHBREGHOIE T TRl seluts. apb tempeEREss Bndl GPREDY he
sol ubis| i tympmhert ireardyosubadbstul ynhesio NDetRkInd:6E b bitimaf Béhditidss, @RSRIGuthegi MEN

desired t[’R\Es t&xeh Skilfed rTH‘%gnl éaln%]ake a variety of compounds using the guidance of the schemes

above.

It is recognized that the skilled artisan in the art of organic chemistry can readily carry
out standard manipulations of organic compounds without further direction; that is, it is well

3  within the scope and practice of the skilled artisan to carry out such manipulations. These



In addition to the subject conpound, the conpositions of the subject

i nvention contain a 10 pharmaceuti cal | y-acceptabl e cariizegﬁp e term
"pharmaceuti cal | y-acceptable carrier”, as used herein, means one or nore
conpat i bW W69 or liquid filler diluents or encapsul BEVEREVEUHst ances
which are'suitable for admnistration to an aninmal, preferably a mammal,
nore preferably a human. The term "conpati bl e", as used heroin, neans that
t he conponents of the conposition aje capable of being commingled with the
subj ect corrpound and with each other, in a manner 15 such that there is no
interacti stanti a reduce the. pharnac. ut| efficacy of
t he i:orﬁB%‘é‘Fttfubﬁe ﬁ?{gp te‘g?odﬁe%a???f’ qf sz L%M‘i?ﬁ’??ué’ﬁsstf’ gﬁﬁﬁ?rffé@é‘ aly‘ accept abl e
carri eraexidatigns of bfdraxylsrasé the liilse, gbylatiohd, iamimetit $upstinitighs, poth |eteytrcamdc sudf ficiently

l'ow to u%!e&ﬁﬁxlfcoetﬁe%@gﬁ&n @s@éﬁ‘ﬁ!?aﬁ*oﬁ QM ﬁpén%ca&q%glﬂﬁtl{k@t 'EQﬂn};lcg of Iaﬁ':s ani mal ,
prefera nof e prefer ab human bei ng treat Sone exarrpl es
of subs’[“ﬁ’r%’@éwwf?: Hls‘t“éﬁd é’éﬁ‘é’@%“ﬁﬁd\‘%é@%‘?}bzﬂm&&ww riers or 20

conpone(Wiky}, beeeall Saiderg Uik ed Grdaitic 108.2) ardl dEPSEhANE sBiUEd 0S€;
starches, such as.corn starch and pot ato starch; cellulose and its

deri'¥at THBE S 2¥HERT as sodi um car boxymet hyl cel I ul ose, ethyl cellul ose, and
met hyl cel |l Lm@sblledmwsdlewélchl@rragﬂwmptehiate that ¢ertaig @daetiang are best carrigiohi d

| ubrica at e Cj sul f at e;

veget anf it mPHéboRuy GBkie Gfhih o RO BERMILRRA Trof T B, 851
corn oi hvolking sy I“n@?‘ra@ﬁé@w@ﬁtﬁ’m pRSYo dncesasingcthe Hisldmf disyeastien. 28ftg) theol |

gl yceri ngliedSedsi ﬁtﬂizes ﬁ&@é’ﬂné QloupsPHaCheRMpy el I BBBastd Yk ior aJ Slofdl e aCI d;
emul sifiers, .suc

Weens ttin ents uch sodi ym | aury
U1 f Bt e G FE0 JHE SO PP PRI MG ORTe P bieals HG! XBAAE B8 abi || zers:
ant i oxi diht skillep arisanr \Eaﬁmpmsof mmyrafgtesb-rﬁmlam @4 bei fmmtidcmexarqﬂd infe; and

phosphat gy @hisPlibORSordle scliflGe OF odirdNARAPGAN L&l YuRig Pt abl e

carrier e sO sub conpoun s basically
det er m ﬁ@@nﬁywﬁmawlﬁeﬁbﬂl’@ﬂmjﬂ@W Blogked tg preephinspsitedsidareactionst he subj ect

corrpound is TR claﬂpéuaamtt&dnvehm tﬁh"y%ﬁ@rdh@Gr REE ERRE SrtelsC Aslaref Capt abl e
carrier erl I e SI oI | cal E‘fJé w th bl ood- conpati bl e suspendi ng
agent, tmﬁ% S‘%‘ﬁ %\’g" %’HerdBT gé’d‘“f”i?”ﬁﬁ@ engntjpmey, gver anothet, | o |

phar mac éattekargld ty—cam Gtﬁlﬁlﬁbinetelﬁzﬂﬂ’ catadyss of aulvesty, ik ey premlernbdﬂt Sdrécidomens 35 i ncl ude
sugars, v ves tal c,

cal ci umog Eﬁ 8}?%& 130%1% l?f? ﬁ% sqeréogn%rstdaﬁe t’?”g&‘;é’?" 5 at O%I g/’refcgrgic%{\détpr)ﬁ? ¢ acid,

phos phatSice dfef @rnpgtmri-upf dnsinveatiaal @Mf pXigt s rﬁ@mtcomixwgakmmes efnebtigalr ogen- free

wat er. RygaESr ﬁaddxsgaaﬁet&éoﬂmisoarnmam%era adr ms&hés myluarheg,amédum]gpr OE?” enteh
erably, e

gl ycol , ethyl oleate, d.sesanme oil. Pre
VO 0815 1895t mejlspds, uch a SS%ﬁal?b‘@pq‘ﬂgfhé’B'ﬁ?gg? §“‘§‘Q?)W§r maceut i cal | y- accept abl e
carrier, in hompﬁx@l ntoissreéagmzqdammmer epticaldisermdr S tnclating nliaseengperi sds at | east
about 9 C 1.5 f this
nvent Ul e ety 0 o SOTRARAIS B LU SRS RO

"uni t ddé‘b@}%}n#f@rthﬂm‘dcsﬁ% @@m@gmem@nmzswm@loiswv@mckaﬂv eptemplptad g an am)unt

of a Forygal @uém )soﬁmguﬁmlngt mstereoﬁmﬁ%a emnﬁonﬁeesr o StBleikotterAdubheifly an ani mal ,

preferably nore_ prefer human subject, in a single dose,
accoryi rfﬁ'fef’gﬂ“g :TfIES&F ’i ééwalghese conposi tions preferably contain
fromabout 5 ng (mlli gram;) to about 1000 ng, nore preferably from about

10 ng to about 500 ng, nore preferably fromabout 10 ng to about 300 ng, of
a Formula (1) conpound. The conpositions of this invention may be in any of
a variety of fornms, suitable (for 15 exanple) for oral, rectal, topical,
nasal, ocular or parenteral adm nistration. Dependi ng upon the particular
route of adm nistration desired, a variety of pharnaceutically-acceptable
carriers well-known in the art may be used. These include solid or liquid
fillers, diluents, hydrotropes, surface-active agents, and encapsul ating
subst ances. Optional pharmaceutically-active materials may be incl uded,

whi ch do not substantially interfere with 20 the inhibitory activity of the
Forrmula (1) conpound. The anmount of carrier enployed in conjunction with
the Formula (I) conpound is sufficient to provide a practical quantity of
material for adm nistration per unit dose of the Forrmula (1) conpound.
Techni ques and conpositions for naking dosage forns useful in the mnethods
of this invention are described in the follow ng references, all

i ncorporated by reference herein: Mdern Pharnmaceutics) 25 Chapters 9 and
10 (Banker & Rhodes, editors, 1979); Lieberman et al., Pharnmaceuti cal
Dosage Formns: Tablets (1981); and Ansel, Introduction to Pharnaceuti cal
Dosage Fornms 2d Edition (1976). Various oral dosage forns can be used,
|nclud|ng such SO|Id forns as tablets capsules granules and bulk pomders
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WO 00/51993 -29 2 2 SEP 2003 PCT/(1S0Q 05195 s The

pharmaceutical | y-acceptabl e carrier suitable for the ppepgfmbhgn of unit
dosage forns for peroral administration are well-known in the art. Tablets
t ypi cal | Wo851993 se conventi onal pharmaceutically- corrpdiqwséo’%?f’uvant s as
inert diluents, such as cal cium carbonate, sodi um carbonate, mannitol,

| act ose and cel | ul ose; binders such as starch) gelatin and sucrose;

di sintegrants such as starch, alginjc acid and croscarnel ose; |ubricants
such as magnesi um stearate, stearic acid and talc. Gidants such as silicon

di oxi dﬁ a§gﬁ u§ed to inprove flow characteristics of the powder m xture.
Col Of i éfc h as the FD&C dyes, can be added for appearance.

Sweet eners 3pg, S par %neg ment hol ,
pepperm nt, an lo#@%é?s%é p?%@lg?‘gltd lgrtgygseaﬁ}lc&gdﬁlu{’/ ht b?%% %éévv\ggqee t abl ets.
Capsul eectreoybqleaszyx,c‘dmhr posprigas eexisaceliviar eraseisi @doalsrcmeﬁv@es dhlfbitogisefd above. The

sel ect I@aammeaereg areasemmnﬂae@td&ease% cdema adeasmpasesmde{emweﬂ sd@hr ations |ike
taste, cost, a hel f, stabilit ch are not .critical fo he purposes

of the RPIFPBEP |3H\9‘é°ﬁ?t?‘ﬁsn ffa ® ﬁ‘“soéndr ENCAPTYF TRl BY “&WS@?%’E?}F illed in
t he :ar t maiiteinipg &e sxzar&htmmsm'uoomsana&tslehw nftissden the budy drheg MHRsia@igimagiyul Si ons,

suspensj o u?t%guetrgﬁodleﬁrﬁ The pharnaceutical |l y-acceptable carriers
sui tabl e preparat | of such conpositions are well known in the art.

Typi cal co np%fr?erﬁ%uét ob thisaghivity YIBs Hagg bess, paiffg be adtivecinmapny digeriless ipydviegnd

suspe nself:aer&héi gl)leHafcdéd'ﬁ oIR8 Rliudidk mﬂiﬁk hlsneepaek&@en@ deaks sierRhyet hyl ene
gl ycol , crose bitol and wa or a suspensi on) pi cal
suspendi“'ﬁ‘é1 6&%" seisropis e ‘E%‘l‘l‘ﬁy”r“deﬁfaﬁﬁﬂ“t)‘gé“°b‘é‘8cﬂfl‘}?ﬁuisd?86 P"n‘%y cel | ul ose,
Avi cel " reloddhigd of tissaeg dtohiding cardtdc Sebise) fibrolig idRekE scatring] Balgn Wgbdrplaxy, agent s

i ncl ude Ide}e ltkhl n and pol ysorbate 80; and typical preservatives include

met hyl par abeni and sodi um benzoate. Peroral |i qui d conpositions may al so
cont ai n one Bre sempeundd nh tha emessnt Junshtion prov@ntsenctesatedieqrders, fdiseasesr andgr agent s and

col or an{ygyadies ChridftRHs FROH Gre c&m&&mﬁahm& dBte@ &Rt By MER! Gt DY

convent i onaJﬁ met hods, ﬁ%gl cal |y, vv)d ?{ time- dependent coatings, such
that t hE2TEH; 1% tomPERIHLA de ped fogphd Q@B‘J‘Y}H" he gastrointestinal tract in the
viciaity af dd@te)ydesaurrﬂdrdtml(ceathe aqatelds ﬁﬁtrha(hﬁam ﬁsfsu@dtabﬂmy’dnﬁu!&lcﬁfrd]'es to ext end
t he desired inclu

limted tgl %%Herg n &gr%gﬁafcgﬁ&? mﬁ l<'§11(°:1e ?y‘m hf inedldmt (H%“dﬁ{ Vi nyI acetate
pht hal at e, higebrlgsion nd/prdytolint papbessing] alnd(bnsﬁanpmhhtaltlwedegmdmoh andthen| ose,

Eudragi t " coamw&-wom e@adNﬁmebermﬁa@me' éeaﬁﬁgsmi ettalf'(?*laﬁﬁ'lsbﬁ@(:t

i nvention mazl %f{) ional | cl ude ot ? actives. her conposi tions
useful for aflf ﬁﬁ‘lﬁ”s%‘%@“éhﬁ“@%éﬁlm %;40( %@%%F’écﬁ“ conpounds i ncl ude
subl snguals, huitiee! prévasesaisied ardmﬁc&g&dfxmm&ubjauehng:ﬁmﬂadsfot iecHlel Yhpi cal | y

conpri se one Ol.@s {E?re EJ" %LUb%Emfh%Jt d%Jeqlgances such as sucrose,
sorbi tol and®nanni t SGch- as ‘acacia, micr ocrystalline

cel lul ose, cés b@s@%@mhw "MRtefatrd shiserdam @r H%ﬂ@%g%ﬁiltﬁwl' isme ek ingelvgsul ose.

G i dant $nwinklol Q&aled MPSUERY FNRE BioloSiSd! %xﬂfé&t&txon%%& BiXdasta iRordidintleavor i ng
agents g%gl osed above may al s%ﬁbe i ncl uded. WO 00151993 - 30 2, 2 SEP 2003
PCT/ Us0G1argrairascacergading iy 5 fisqresmeor at 2 fyPion Ffvherfisorter s 3 5185""5%‘

adm mi stoemedmxﬁ)qmaeal ly to a subject, e.g., by the di rect | ayi ng on or
spreading of DS ERMOR Gh8Ra W BGERE CIR OF oSPLLIRL LB iddngue of the
subj ect, or trans via'a vf% 03| i°0is el ude, for
exanpl e, | ot mmﬁestamneamthes othert w@wsr lge¢1svat§d1dg®eﬁqaldts biT himéeetiqno pyc al

conposi tions aﬁBﬁE&B&P'hMu&P%He&ﬁm@al Safs& ﬁf&ﬂy}@f[é §%bsﬁﬂ &BUbhne osual Iy at

| east about 0.1% and preferably from 10 about 1% to about 5% of the
Formula (1) E&®¥pound. Suitable carriers for topical adninistration

Er ef er abl yar eﬁﬁm ds mmpbaﬁeo&avimwmﬁkﬁemxaﬁ ofith€ isdabd et QisBrdb. |’]T|ht| iarnk L esi st

ei ng renove e ration i mer a e carrier
is organic |%lsﬁ% grr‘és"gfﬁ Sme%saa g i t1’””?ﬁ°’a\%/|h‘re1g§;n°r sperseawgerigoné%m\'fég therein

t he Fornul a (steydpoivhpawamnttd ot ﬂg/atgé_mlgqelsn@;caiemm disdese, however, MPs need not

phar maceut i cal by Raeent MihEifhRbi §8k&E: oMUl si fiers, thickening agents)
solvents is and the like. VI. Methods of Administration: This invention

al so provides nethods of treating or preventing disorders associated with
excess or undesired netal |l oprotease activity in a human or other ani mal
subj ect, by adm nistering a safe and effective amount of a Formula (1)
conpound to said subject. As zo used herein, a "disorder associated with
excess or undesired netall oprotease activity" is any disorder characterized
by degradation of matrix proteins. The nmethods of the invention are useful
in treating or preventing disorders described above. Conpositions of this
| nvent| on can be adm n| st er ed top| cal I y or syst em cal I y. Syst em c

o, o N



The specific dosage of inhibitor to be adm nistered, as well as the
duration of treatnent, and whether the treatnent is topixcgfp @iisystemc are
i nt erdependent. The dosage and treatnent reginen will al so depend upon such
factors A¢08&998pecific Fornmula (1) conpound used, thePEFESRREAS
indication, the ability of the Formula (I) conpound to reach m ni num
inhibitory concentrations at the site of the netal |l oprotease to be

i nhibited, the personal attributes gf the subject (such as weight),
conpliance with the treatnent regi rren 3s and the presence and severity of

any S|de ffects of .th or.a n adul.t (\A/elghlng
appr dxi mat‘3 elwl;?1 B R SE Felg‘fag?gmpw i #%@ %hﬁcaéﬂ Fa GGG mor e
preferably fresis abdeltteS@thvghssoe alb‘bmdenﬂ@(ﬁumweﬂnmablpmedfehw ycttfvmom about 10

mg to about A y@he&gcagpgmﬁ@cgﬁgls%m%pd are admnistered 2 2 SEP
2003 WO 001 51993 PCTI US00/ 05195 -31 s per day for systenic admi nistration.

It is understmqstxx;*t@ammemsstpm@tqu&mam xﬂmlra&%yammﬁmeﬁ)bf?aonly and
t hat dai Ir%qpadm stratlon can, pe adjusted dep enq]t ng on ctors listed

above. e HO T PRSP OO A DU et Mt o) d
art hni t hBlvit)S in0d mbmmaliap antgert, @reldribly inl lmatst rnma,rthd @il Sfeatmth®diichdes: AsS i S

known ap %Ex a%'t&iﬁ& Z%Ete& %]?eas%rﬂtom Ju%l-nJ Qi IH %&L arttcu]g.rl ﬁﬁ‘en%ﬂ“rﬁa}r%m .
adm ni strat FarTTa S, al , (assum ng
an appr @xprﬁ%\qpeseédwcwnghﬁw dfsearg ‘%l‘- lhesgnad Y b¢en %Srl@efhlwlthdh%élsme f rom about

10 ng t Qmamgtmelﬂeﬂmaﬁteardaedaé Qh@6d ARviathg Rk 86vetsing theBb ARMi@RA aRdsd €M C

adm ni s ion_is 0O i vidual doses qf from about 10 0 about 1000
ng, pr e%‘@?}é bES t}Fr‘Bf‘ff‘%ﬁo"Lﬁtt&lﬁmf‘Fﬁt {ryeniign e g‘(‘i"@“’fiﬂgto é’F’éfe‘ﬁ‘F‘éfdésF?g(fta“’é Topi cal

adm ni stasrsematmmdamwlaﬁedjme dettvity deis nwderstool ¢hatihe ferth Sprévept” ﬂﬁeﬁ’p@m(ﬂnre

syst em | la (1)

conpoun k (k)h¥ t?ésg{sgtsfg%a I%‘nggtﬁgﬁ?g%&?éég%zwg%t S E})e rbtﬁ%gﬁ e g’(‘:”twn??qus skin

sensi t i Wathsr, astlyfgﬁéle@mdthlc@@ame@wh@ﬁ referseio thee gl of the balledragistretd jidentifis aconposi t i on

and car gb;ﬁ.ﬂatl(nﬁ fhatad0 cefnﬁ)lé}‘é Mididiatdh gli's&ﬁc‘?sd sucfx lﬂﬁt ﬁﬂﬁ&léhﬁﬁﬂn@? thEQSrH}bluﬁ’ds( 1)

conpound to be adm nistered, as wel particular djsorder to be
treat ed °5%¢ H’ﬁff“’t‘ﬁ‘@“%‘i?t%?c%p%F°cﬂ‘ls°§?/fsﬂt‘°éirﬁe&s°( The terodopsigtinphdietteom | ocal )
ef f eat s daeRe dtetslhree:dmpﬁtlm avoiléddi Fodrexarmfle, tobtﬁoattmer(UA(prﬂs marindae«inaﬁoget ed to
speci fic¢, | ocat,ion [ [ £d si ng
targeti ﬁ%“eI 1° °a§dﬁ°age %ﬂg e;]r% I“?th?%s Qad‘? &N ?1% 8r“§ Poﬁggog!él opr ot ease
cont ai nexeriSh yaari ofrase., thﬂhBS (A Siyprt BFStqusof&ﬂtqoargmltié’dOSt@aah'ltantﬂﬂm@p or

fragmentg,g mﬁﬁgisﬁgfvapmﬁaﬁeﬂlmr RRGloWHS B! Howell WINR! GOBSKE tnd®R Y] S
gener al Ié under stood in zs preparation of Inmunotoxins in general. The

targeti g@ﬁrdpcléﬂ“éll%s’a) bé cammogaﬁla fagtor thabineressst thy ijcidersst SO ch i s
present tAtmitheanjlyodhe jdvity Suglcglatmagl of tpamehisely folloviReikd infuay inyredseéacts with a
mar ker ftfx)e ns&chF raclilg%%{l]‘l%e]&]&e% tgﬁé 0%\ a§d'S tﬂ% ng\?ﬂgeaescsuv%%qw}e'\%opsoﬁ%t z]:] QJi{nC ou p| I ng the

i nvention CO nown ‘and are sim|/lar
to thos @S@P@Wﬂlbéﬂerb@nﬁwtw Pretﬁéﬁnﬁ Qfgadlegf@émrqhmes Afire Tweomy-ongaXeess, ar e
for nul at@ﬁ'np@r@@' vl Wb Sofehi2s Aasial RR&h. 2PQV 4 3%3’%@;3 IrealH ze4l.

condi tiqps pical adnministration is preferre For exanple, to treat

ul cerate @%"3%  of ghe Bese AfspPyimats Bs Af‘@“?‘l‘f‘é““é‘f“f Lispmept oy Mepizapsio 1 oy a

f or myd atmm&n&&fﬂwﬁdﬁrﬂp&gem Ostedaefititls. Catiflge C W¥oNneapp 161287 (1905)) ']Ihhf,‘ tgonpounds of
the i nven%len popu na“llsS nl%%ble%&%hﬁt & givg %dnﬂ%lséaho 5P g)morun Io? Ehe e g Of can be
|ncorpora agen or a cfrop I pr eI’y materi al s
can al sotnmthmis@rqmgras:omofctbmm Thyssprogression ef%mr sugl lnehsxdaalswm«bnj uncti val
for mul atje0hrevepfeafor treatnent of skin inflammation, the conpound is applied
| ocally and t dp| cal ly, a gel, paste, salve or ointnent. For treatnent of
oral diseas es‘) VERECUS ﬂﬁdm??a"\}e et dissibpted greply dhrpyghoyt thebody| Thuse® o noput h
wash, s Ordliﬂ‘imitlaxﬂbeﬂ'd'aprﬂﬂdEm@imiw mﬁmtoﬂex{up&mm lieed tsssieheFdi @kdnipte, of t he

conditio ui t mul at | [ sel ected. route are available in
Che art e B8R AT FiopdloRis B GR B pAoRENGEhE R @ hR b B, 110

f or egoi ngme@f theotintrihationt dfemesziioprotsasds fouhd inhasher mivsaest | Thoughanet lsesertdhioni st er ed

al one o , f%in/Brtth S cerliChidells, GRIMAS shd AR bordtohd b relyBif sHfeaRE I i Onal
drugs or excipients as appropriate for the indication. Some of

conpounds of the invention also inhibit bacterial netall oprot eases Sone
bacterial netall oproteases nay be | ess dependent on the stereochem stry of
the inhibitor) whereas

t(‘)l‘




i 0 substantial differences are found between diastereopers in their ability
to inactivate the manmal i an proteases. Thus, this patt £ nSEGY 208tivity can
be used to di stinguish between the mamal i an and bacteri aI enz mes. VII.

Pr epar at WOPUAHE Use of Antibodi es: Metal |l oprot eases adiGi{i® %
particularly undesired |location {e.g., an organ or certain 15 types of

cell s} can be targeted by conjugating the conpounds of the invention to a
targeting ligand specific for a nmarger at that |ocation such as an anti body
or fragrrent t hereof or a receptor ligand. Conjugation nethods are known in
the art i ! ot ses V\/nich
take?‘a d%hn ¢ gndagﬁh‘ég BﬁJhﬁPoA ?pcﬁgégll?g E%u?&?ngtqe Lfgct‘éﬁﬁésﬁ’éﬁ%r 5 Qﬁ! ﬁﬁ@ﬁqﬁg

anot her Faspaenie, atchfépqumlélh‘ﬂ @ippl4ys adighercdegree oi{fintify apdin @meipnd@@f For mul a

{1) conjugehed ;sifts Q. bibn&URREY Would bk e&&re@ﬂy?h%aén@&accﬁéaas@ed@dﬁ@doﬁs affinity
reagents for th&ﬂgurlfléatl on of a al | oprot ease. |n anot her

aspect, urpgted oRR &ng °r8fhP%‘c‘,‘P"éﬂ°‘{‘Q9“’t‘Jﬁé"%l%f’Fﬁ Fornula (1)

conj ugat ed tla ddaftied,.ceddn tikhibite1® NGO wivekS biodvailddiz uomeﬁﬂﬂlt@mbthaﬁl otharsat | east one
met al | Ogl, Oglg%?nemtulﬂ]?? !o?‘&ﬁ h ﬁ%‘orebﬁoaqéx?agle tc? a ge%a%%{ssxlte Qr?d ?{uehsa%vce relatively
hi gh'l evel's otease in cUl'ture. In

addi t i ospecifihMPe dvrpéemt!nst f@ﬁuerPW@ﬁsafor(Sl?yclf&%wammcﬁn]m@a@sddlsmeaa|01r| ers which
permt L RGinkdd Condftioh. NES ExaPEPQHShak svzthmmams@wr,om tmrgsmgﬂb Serde@udr EPAr €

ant i bodi es speC| fically imunoreactive with t he inventi on.
Typi cal MoHf eyt “6W°‘ﬁé‘¥ﬂ‘ﬂ§ds“’&?’é°‘mf’69\ﬁ ma bPﬁ%“&F‘tm pr %?ffeétﬁﬂeﬁ‘é‘ﬂ‘? es are then
usef ul b@dul@hmsfdﬂﬁfs@ayﬁoamdodtsmemmbﬁu@rneﬁ@ustdpﬁcrﬁlosage of the 30 inhibitors.

The inventi oBm%:lg‘rIc’pm oq%‘e%geglfa};y‘% Cb%‘p"faﬁ%ec‘%fgﬁg‘&?"g‘m&gﬁg]fﬁﬁ&%m nti graphic

| abel’s, e.g. CtBCRNet] um uSi fret hods. The
| abel ed artisamp thatiBeldir 4pmchmiaieiasseie panditipes b ondinttiee lderueeniSpeifichlly, | ocat i ons

of  excegg,RMRPY RicmOfor Qt?&ne%m%ﬁ%of@“g%ﬁké OPSrOéx%ﬂél@SU SNpMi XQ. 4:}_4'3%8?113' | ity of
the inhibitors to selectively nme 0 rotease Is thus 3s. tak
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However, the skilled artisan will readily appreciate the advantage of administering the

MP inhibitor directly to the affected area for many diseases, disorders, or unwanted conditions.
35 For example, it may be advantageous to administer MP inhibitors directly to the area of the
disease, disorder, or unwanted condition such as in the area affected by surgical trauma (e. g.,
angioplasty), scarring, burning (e.g., topical to the skin), or for opthalmic and periodontal

indications.
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s Because the remodeling of bone involves MPs, the compounds of the invention are
useful in preventing prosthesis loosening. It is known in the art that over time prostheses loosen,
become painful, and may result in further bone injury, thus demanding replacement. The need
for replacement of such prostheses includes those such as in, joint replacements (for example hip,
knee and shoulder replacements), dental prosthesis, including dentures, bridges and prosthesis
10 secured to the maxilla and/or mandible.
MPs are also active in remodeling of the cardiovascular system (for example, in
congestive heart failure). It has been suggested that one of the reasons angioplasty has a higher
than expected long term failure rate (reclosure over time) is that MP activity is not desired or is
elevated in response to what may be recognized by the body as "injury" to the basement
13 membrane of the vessel. Thus regulation of MP activity in indications such as dilated
cardiomyopathy, congestive heart failure, atherosclerosis, plaque rupture, reperfusion injury,
ischemia, chronic obstructive pulmonary disease, angioplasty restenosis and aortic aneurysm
may increase long term success of any other treatment, or may be a treatment in itself.
In skin care, MPs are implicated in the remodeling or "turnover" of skin. As a result, the
20  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
35 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
30 involving the skin for prevention of scarring, and promotion of normal tissue growth including in
such applications as limb reattachment and refractory surgery (whether by laser or incision).
In addition, MPs are related to disorders involving irregular remodeling of other tissues,
such as bone, for example, in otosclerosis and/or osteoporosis, or for specific organs, such as in
liver cirrhosis and fibrotic lung disease. Similarly in diseases such as multiple sclerosis, MPs
35 may be involved in the irregular modeling of blood brain barrier and/or myelin sheaths of
nervous tissue. Thus regulating MP activity may be used as a strategy in treating, preventing,
and controlling such diseases.

MPs are also thought to be involved in many infections, including cytomegalovirus
[CMV]; retinitis; HIV, and the resulting syndrome, AIDS.
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enzymes can be used as birth control agents, for examp]
penetration of the sperm into and through the extracelly
the fertilized ovum and in preventing sperm maturation,

ein preventing ovulation, in preventing

lar milieu of the ovum, implantation of

labor and delivery.

Since MPs are implicated in the inflammatory response and in the processing of

cytokines, the compounds are also usefu] as anti-inﬂammatories, for use in disease where

inflammation is prevalent including, inflammatory bowe] disease, Crohn's disease, ulcerative

colitis, Pancreatitis, diverticulitis, asthmg or related lung disease, rheumatoid arthritis, gout and
Reiter's Syndrome.,

for treating disorders including, Iupus
erythmatosis, 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.

In addition, other fibrotic diseases lend themselves to this type of therapy, including
pulmonary disease, bronchitis, emphysema, cystic fibrosis, acute respirat
(especially the acute phase response).

Where MPs are implicated in the undes;

ory distress syndrome

red breakdown of tissue by exogenous agents,
these can be treated with MP inhibitors. For cxample, they are effective as rattle snake bite
antidote, as anti-vessicants, in treating allergic inﬂammation, septicemia and shock. In addition,
they are useful as antiparasitics (e.g., in malaria) and antiinfectives. For example, they are
thought to be useful in treating or preventing viral infection, including infection which would
result in herpes, "cold" (e.g., rhinovira] infection), meningitis, hepatitis, HIV infection and
AIDS.

MP inhibitors are also thought to be useful in treating Alzheimer's disease, amyotrophic
lateral sclerosis (ALS), muscular dystrophy, complications resulting from or arising out of
diabetes, especially those involving loss of tissue viability, coagulation, Graft vs. Host disease,
leukemia, cachexia, anorexia, proteinuria, and perhaps regulation of hair growth,

For some diseases, conditions or disorders Mp inhibition is contemplated to be a

preferred method of freatment.  Such diseases, conditions or disorders include, arthritis
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(including osteoarthritis and rheumatoid arthritis), cancer (especially the prevention or arrest of
tumor growth and metastasis), ocular disorders (especially corneal ulceration, lack of corneal
healing, macular degeneration, and pterygium), and gum disease (especially periodontal disease,
and gingivitis)

Compounds preferred for, but not limited to, the treatment of arthritis (including
osteoarthritis and rheumatoid arthritis) are those compounds that are selective for the matrix
metalloproteases and the disintegrin metalloproteases.

Compounds preferred for, but not limited to, the treatment of cancer (especially the
prevention or arrest of tumor growth and metastasis) are those compounds that preferentially
inhibit gelatinases or type IV collagenases.

Compounds preferred for, but not limited to, the treatment of ocular disorders (especially
corneal ulceration, lack of corneal healing, macular degeneration, and pterygium) are those
compounds that broadly inhibit metalloproteases. Preferably these compounds are administered
topically, more preferably as a drop or gel.

Compounds preferred for, but not limited to, the treatment of gum disease (especially

periodontal disease, and gingivitis) are those compounds that preferentially inhibit collagenases.
V. Compositions:

The compositions of the invention comprise:

(a) asafe and effective amount of a compound of the invention; and
(b) apharmaceutically-acceptable carrier.

As discussed above, numerous diseases are known to be mediated by excess or undesired
metalloprotease activity. These include tumor metastasis, osteoarthritis, rheumatoid arthritis,
skin inflammation, ulcerations, particularly of the cornea, reaction to infection, periodontitis and
the like. Thus, the compounds of the invention are useful in therapy with regard to conditions
involving this unwanted activity.

The invention compounds can therefore be formulated into pharmaceutical compositions

for use in treatment or prophylaxis of these conditions, Standard pharmaceutical formulation

techniques are used, such as those disclosed in Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easton, Pa., latest edition.

A "safe and effective amount" of a Formula (I) compound is an amount that is
effective, to inhibit metalloproteases at the site(s) of activity, in an animal, preferably a
mammal, more preferably a human subject, without undue adverse side effects (such as
toxicity, irritation, or allergic response), commensurate with a reasonable benefit/risk ratio

when used in the manner of this invention. The specific "safe and effective amount" will,
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herein, means one or more compatible solid or liquid filler diluents or encapsulating substances
which are suitable for administration to an animal, preferably a mammal, more preferably a
human. The term "compatible", as used herein, means that the components of the composition
are capable of being commingled with the subject compound, and with each other, in a manner

15 such that there is no interaction which would substantially reduce the pharmaceutical efficacy of
the composition under ordinary use situations. Pharmaceutically-acceptable carriers must, of
course, be of sufficiently high purity and sufficiently low toxicity to render them suitable for
administration to the animal, preferably a mammal, more preferably a human being treated.

Some examples of substances which can serve as pharmaceutically-acceptable carriers or

20 components thereof are sugars, such as lactose, glucose and sucrose; starches, such as comn starch
and potato starch; cellulose and its derivatives, such as sodium carboxymethy! cellulose, ethyl
cellulose, and methy! cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as
stearic acid and magnesium stearate; calcium sulfate; vegetable oils, such as peanut oil,
cottonseed oil, sesame oil, olive oil, com oil and oil of theobroma; polyols such as propylene

25 glycol, glycerine, sorbitol, mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as
the Tweens®; wetting agents, such sodium lauryl sulfate; coloring agents; flavoring agents;
tableting agents, stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and
phosphate buffer solutions.

The choice of a pharmaceutically-acceptable carrier to be used in conjunction with the

3o subject compound is basically determined by the way the compound is to be administered.

If the subject compound is to be injected, the preferred pharmaceutically-acceptable
carrier is sterile, physiological saline, with blood-compatible suspending agent, the pH of which
has been adjusted to about 7.4.

In particular, pharmaceutically-acceptable carriers for systemic administration

35 include sugars, starches, cellulose and its derivatives, malt, gelatin, tale, calcium sulfate,
vegetable oils, synthetic oils, polyols, alginic acid, phosphate buffer solutions, emulsifiers,
isotonic saline, and pyrogen-free water. Preferred carriers for parenteral administration

include propylene glycol, ethyl oleate, pyrrolidone, ethanol, and sesame oil. Preferably, the
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[rom L L G BSORNEC NG oks' 0 A0t ACREM Sofeial Do
2- ([ 4s [ (depdus Mméqwiﬂ%ﬁﬂmﬂ Tjke tastiaydojteand shstfisiabidityi whickiarpyyed exiticglfor [ ( 2- t hi azo

lyl) thi Ofe é&ﬁb@th@ s@%anﬁwﬁgin@ cam,elre'imp,nﬁaaeayeﬁpéﬁroa@ihﬂed% myawl tol uene and
|l c using t 8§edure des oun

[ 4-( Phenyl FIRRSiigns gls ?B’r‘i&‘i‘gﬂ léﬂﬂdrfBI“H 3)"(5‘1“539?5 £§us€?'§’°f‘5h pdAhg ey ¢ hi o] - pent

2-[
anoi ¢ acTl# 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. methyl cellulose, sodium

carboxymethyl cellulose, 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
2s  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 cellulose acetate

30  phthalate, polyvinylacetate phthalate, hydroxypropyl methyl cellulose phthalate, ethyl cellulose,
Eudragit” coatings, waxes and shellac.

Compositions of the subject invention may optionally include other drug actives.

Other compositions useful for attaining systemic delivery of the subject compounds
include sublingual, buccal and nasal dosage forms. Such compositions typically comprise one or

35 more of soluble filler substances such as sucrose, sorbitol and mannitol; and binders such as
acacia, microcrystalline cellulose, carboxymethyl cellulose and hydroxypropy! methyl cellulose.

Glidants, lubricants, sweeteners, colorants, antioxidants and flavoring agents disclosed above
may also be included.



Exanple 11 is prepared from 4-phenyl azobenzene sul fonyl chloride and |a
using the procedure described for conpound 1. Exanpl e(#%)#%
2-[(4'-Chloro[l, 1 -bi phenyl ]-4-yl)sul fonyl]am no-4-hy SZOPSZ thiazolylth
i 0] - pent swooiosiedi d a. 4' - Chl or obi phenyl - 4-sul foni ¢ aci BET/U%90/8518%p| ut i on of

4- chl or obi phenyl (15 g, 79.8 muol) in chloroform (150 nL) is added dropw se
chlorosulfonic acid (11.2 g, 96 nmmol). A white solid precipitate forns
during the addition. The reaction ig stirred at roomtenperature for 20 6
hr, at which tinme the precipitate is collected by filtration and the

preC| pitate j,s then, wash wi th cold chlorqf orm The oduct _is dried under
vacudim t o glb’é CQMpRiogs é’gqﬁlsdmﬁn%'hﬁ“ alsprhg %WBﬂﬁﬁ?ffd Y°§‘° 9 afPFBut furt her
purl fi catl bythehliredt'layihgd or alrpphdng of the samfosiniph o thle @pidereral droepithgial ut i on of

- chl of, f au 1 nyl
chI ori dé&&gg%%&%a?%&d@a&k&éﬁf?% %t%l Q%ﬁour?tqc%fzwé heflg %ﬁhﬂm?or mam de
(0. 3 nlyxampiselotiers; eieams, apltions.ceejsent selidad These tqefcpmomfpgmwns meferalbrlae mxture is

then cogdesist @ daRROMAt amea;nwuﬂu uaﬁdy P& NHbb@t Eh UndesrefeRBlY GREL Pr essur e.
Tol uene js then added is concentrated undﬁ r educed

e

pr esQur 800U Pyt o ﬁthd’ﬁ’B'E i) PIRAURG ¢ (APERBAT (cpTiE (R (9P % hyl acetate
and hex ame;mstrmoglpdﬁ”erwbie remlm i plees ol @@ spinGd u@bntmﬁousl‘minhgdd resist being

2-(4"-(¢ I u ent - 4- eng To a 30
sol uti ong%%‘%é){)’il ?éﬂ“amrp&qm‘} Lsm?(l ‘)x g"tﬁtee’irs ﬁgn roch %??rl erp‘f grgamc g’onag} gm)l ) in
CHzCl 2 @ndi®pablg 9f having d@ﬁr@dadé!wlw thetehytheﬁwrnela((g chgaundoTle qarrist ) ) f ol | owed
by 4-chlyg qtm@smna&uﬁdah; QREhtaBlObREIHE, ehdikificds, :{-hlﬂeem?lé" %nmlv):m@nd the

m xture |s allﬁﬁ to warmto roomtenperature and is stirred overni ght.

The Fealtd B8Rl xture is diluted with water, extracted 3 times with ethyl

acet at e. { %d et hyl acetate layer is washed with 1 N HC and bri ne.
The orgadi c%@%@é% 35 with MgSH4, filtered, and concentrated to
an oil whichqyi:s duct . 2 2
a0 O T S TR R o Byl el

2-[ (4" - otithorxegsp o1 undspiFdanstalioprpteape) ackivity ivng hyragn ?TcPﬂZFf Boigpbsapirshtddnoat e: To a

sol uti Oﬁdﬂfmd@ﬁlﬁw safe and effective amount of a Formula 1)) compound to said subject. As

2-[ (4" -chl hon sul fo enegate 12c (9.2
oL 1 heegein & PeapeRootinkd sidf Ao nend gt s R 6 o Lo
m_) at Ghsﬁyder shaskriked bydidgmdation hf matuperdnmsz dlihe nwttiods ¢f3He BEeftiod 8. 4 g, ~80
mmol ) . -qggﬂd%@r%tlng%r :%vé&xhé&x?&dé‘ré’&esr?r%eﬁ‘%ﬁé The m xture is diluted with

aqueous ture Is extracted with ethyl ~o acetate (3 x 100
m). The confSPMEestEanRyAf thiscinsension sy rbei admipisired tpielyben pstemifelled over

MyS04, fSy:st_Eﬂir’] ﬁmioﬁfi}rbﬁﬂw f]@txﬁdhadoomusuukmg Eu%f)}a mtﬁbxﬁﬁb@& it itise Cohrrpound
IS aCcCo I S col umm . C I’O Wt te in exanes
b L. dpnen O s e oe B e o IPRTRIY N sty iy nedpgef Grant)

[ 1, " - biipinasieghl] epdduydl) mtxhrﬁmamylhr] transdermal, intravenous, intraperitoneal, subcutaneous,

| ut f
ot by | PR foll 26 AN L okl A0 ARGERE kbl at o 2d
(2.6 g, @V@thﬁmF?TCf%a #ﬂzremter(eieraﬂl) and triethylanmine (0.95 nL, 6.85 mvl)

at room t enpematspécid Fosagkded inhlvatsl Yo Be BBhiGARIRL Bi %0 £ tﬁel dBrtiéh o3 Mol ).
ed. overni ght at.roomte erat sul ting

Thereactlon|s(('§k%gl b t# 3 erg

m xt Ut e FRIHEH IS Y G IERER L KR L SRR BT FRRP é&tt AR LT t h et hyl
acet at e 4n8 txeabentrirdgimeh @ilt elvbidepid etphry Isuchcfattatseas| Gy especific Rerslolrd(@ t h bri ne,
dried of I ERk LM Zo
pressure. &%%f‘fsg%ttﬁgeg%&gg&ggﬁ%% g‘% aur’rﬁﬁj %ttht?eoﬁ%mglar u(ﬁg,%g ﬁgg%gl/fet hyl

acet at e TpimwR dghdbitory, congentiations| at é‘@e‘t“at@ "h%mh@w&?ﬁ@ﬁsfls&@ gh@h&”ﬂérﬁb‘? to give

the desi ﬂ&@nﬂra@ﬂﬁﬁt:s offthe al’ojc(:\‘lﬁsu&lhl's %&h{)l edmpliRide! hﬁmythél tréatdibnk Segich@ny | ]
amno.4ﬂ?é$ (aﬁthlazolg bgq oic acid: To a solution of

3-[ (4° - cHi9d “‘i“ f BHERyIof ’W‘ﬁ) ‘Efa{}]ﬂ BIPRG- [ 2- oxo- 5(t hi azol -2-yl )thio
]nethyl]-tet r'alpy:dny)ffur ahuh@eadultl(w8i3hing aapr?o’xxmlﬁ 70 kilagadnes), frotn mbgutand THF (7
zs nL) i A i 0 R eaction is
stirred ?3‘; %V%%u@gﬁ% %o;nng}en F%%{agf ﬁl(%‘qdab(){]?t ?%Q_F%%Z? tbia on?lg’&g(%%ure is

di | ut ed wicferrbliafrem ahow 10 mgntorahent P mgr of Eogmebat(ﬂaf@tnedu\ﬁn%ad@tlwpreet her (2 x
25 mL) The ethyl ether layer is discarded and the aqueous |ayer is slowy
acidified with 1IN HO to pH 5, and then extracted 3 tines with ethyl
acetate. The conbined ethyl acetate |ayers are washed with water and bri ne,
dried over MgSH, filtered and concentrated under reduced pressure. The
white solid is then recrystallized wwth ethyl acetate/ hexanes to give the
desired product as a white solid. Exanple 13

2-[(4'-Bromo[ |, 1' - bi phenyl ] - 4- yI)squonyI]am’ no- 4- hydr oxy-5-[ 2-t hi azol yl t hi
o] pent an0| c aC| d ss a. 4 Brormbl phenyl sulfonl c acid: To a sol ut| on of

AN~ o —~ o~ Y A=~ 0




2 2 SEP 2009 WD 001 51993 PCTI US00/ 05195 -44 s cold chloroform The product
is dried under vacuumto give a white solid product. The ggpdggdt is used

wi t hout further purification. b. 4'-Bronobi phenyl-4-sulfonyl chloride: To a
sol uti on Wb 0a5198% onobi phenyl - 4-sul foni ¢ acid 13a (18. 8 RGT/USH/OB1¥mp] ) in
thionyl chloride (150 nlL) is added a catal ytic anount of

N, Ndi met hyl f ormam de (0.3 nmL). The reaction mxture is heated to reflux for
4 hr. The mixture is io then cool ed ;0 roomtenperature, and concentrated
under reduced pressure. Toluene IS then added and the nlxture IS
concentrat d under r uced sure sol.id crude product is  then
recry’st é’F‘i ay o Wtfrﬂ“’ég’ﬁwmé T‘éuﬁqfﬁstcf?gi%g@set%s@ie VREESFEC o‘i"‘iycPfdeS| red

pr oduct .exempld/biilydnd that daily administration can be adjusted depending on the factors listed
2-(4'-(Q%9ﬂp[1',1' bi phenyl ] -yl )-4-sul fonyl am no] - pent - 4-enoate: To a
solution of " allylglycine methyl ester hydrochloride (5 g) 30.2 nmol) in
CH2Cl 2 (150 diprefgrredmethodsofj agmppdsiration for Beatpénd of rheurigoig agt)ntgos &amrol },

foll OV\BCbaQMte{Ja‘H?rﬂﬁTQQ!r@E&‘ﬁBMLr ﬂq&uw Onyd iCRAdWn 891 HRBtided GnSthe.ar@ k7 mol ) and

the m xture.is allo omtenperature and is stirred

over i gHPT™UiEn} é%fc??rf)’ﬁ“ﬁ]l m?’ﬁ?‘étrart?nd’?‘\‘%tbéd WHEn G REmalty PREYEN 3 times
Wit h et Mpmaag édsatmeing dheppoairhainbally eteight ofTekibigainispindividusl dvasloédomi th 1 N HCI
and bri rs%?utgla%&qr gmlt EOdO%%{{?Pf%&%F?“ ed with MpS&™4, fil t_er_ed_, and

concent owed to stand and solidifies to the 20
desired pr od[}cprefqgred mlwfuof systemic administration is oral. Individual doses of from

2-[(4' - barbemblmgnm 2Bl NGV, pRretduly Sth bY |d AF ot 390 RRARERt@NEoat e: To a

sol ution of

2-[ (4° - br orm[TfP‘fal BiminisTotign. g2, )b yipds dnfelivsr nip - Pamplag Bnegmpowndi 3¢ (10. 2
g) 24.1 nsy@demxcmry @ri2& kr2at(al fbjend ocalla HEH Jin{ohdts @f Gornhflh (Modnipoandtonsd er (140
m.) at sI ow 0, o 57-.86% 4 g) ~80
mol ) . Ttﬁgmll nésrﬁcrlgdsg?frl?d?ru ggdl P B faS}&% gg{?? sma%hg'pé e Iocrae Illéf]% luted with
aqueous mmeamteti hthe cmm@p@an%ca@mrr(ﬁ@nﬁdomtahmemsltpyerd Heeegicelay 3 x 250
nL) . Thepgpdhi( Qe&nﬁ&m&' to%‘é%ﬁin‘?stéré&ly &¢ wel'l %s \’l@?&ﬁféul‘éé Hx@or@ér't@%e tx@itbc?d over

MyS04) fil tere and concentrated to an fication this conmpound
i s ac®onfhditesratenpte WWﬁ“ﬂ‘l’iﬂfrﬁEﬁ‘B@%‘%ﬁerﬁﬂ‘tcﬁl)&8‘%“6&%9‘15"%9(:& ate in hexanes
as t he el uent THe OinBibids lollahdl @sredtiofl dak AdUtatgete® 1o Sspéoﬁﬂﬂc 10B4tRAD where the

y| ) t hl- gi %@?’E‘é}"}‘eaf agcﬁrlf{v!cl]lgtg{' %}? e n?g& é%fl%}? | héxt lg'étgﬁv}ls t%e inhibitors

2-[(4' - btocrmu[lmpmteadmcgrhenpﬁln}amqam inlibifor s @pjvgagpicn taasbadyeor iBam¢?. 4 g) 5.4

mol ) i ”th@:%&i@ﬂx@h G@Cmﬂ&&ore%me Wi MR RRe a(-, Qs ePQﬂ &d&stml)in) th@l room
tenperature 1 s added 2- mercapt ot hi azol e nmol ). The

r eact ¥ onPieearatiop P?‘&f‘“&?ﬁ%’f’?ﬁ 13 ﬁ‘f“cré’f %Eﬂ’ﬁ‘f‘%ﬁ'ﬂ&é?‘h‘faﬂ ralé" b%légaf’% W}S? B53m xture is
di | ut ed whodptorwaichris piesknt hﬁ‘thmt\!ﬁtotlrﬂyl targtihg Migandt wiae @Gblﬁkﬂall)hre@ctthyith acetate (3
x 50 m‘) jnar-rl;pref{)r tgc {crq eg tar% Xssufics‘m Cf%(? tﬁet{'lo%él?ﬁ' ccl)uﬁ dt\g,glatﬁc 1méen% dcom?&dnge’ dried

of MyS04 er el 0 an essure.
Purificatd tbhtargEtlrmdmendwc woll kwnehd vpramlglrtapﬂwe éﬂsmbe@@%vefmwuph@etp ate in
hexanes Eé?nélro%x@éogﬁéaﬁ%ﬁtf&%ﬁla{e@ artheam{h‘i‘s%rﬁ%s EJB&xb%Jl MW, to give the desired
product . -45 195 s f.

2- [ (4%- br orm[F°rI1°°“Bi‘°6h‘@ﬁ‘}ﬂ“j“s’4t°9‘1‘)l saﬂ’l“f”b“Ff?/‘fTa‘mPFﬁSﬂE ¥ SXa0RIR, [t R azol yi t hi

0) pent anQicéra& bdilneaT@rea aﬁ}ﬂichﬂoh @ hO4ffected eye may employ a formulation as eyedrops or

3-[(4'-bro 1 b| sulf l. 1 zol.-2-yl)thio]
et hyl ] - CEPPL IR FT Arteteph Vbl G AR bRl B T
n) is sldtom 9r <antd1elds,lor tani hgrmdq;pdtatyst mdfecqll@ge?izbrg hy&dphitivcolymei shéeld €8st i on i s
stirred fOkerids Binaidolte E&xs@r&ﬁ‘i?ﬁ‘(z&n&%ﬁ@ns o rddEYRER s am)%org\ﬁ@&xtal RfmMushure is

diluted wth water  and then the m xture is i 0 extrac ethyl et her (2
x 25 #L) FenEeameptaf s W@P’n‘lmaty’é’rth‘? comppuad isagpligd é?ﬁ%]lmﬁ%ma'qﬂhfo% BPlRAstFs i s
slowly acsnlﬂk &lo&ﬂnmtm Hrbhoiriesdt of tﬁalﬁﬁdezﬁcs, 8 corfifoari xﬁaytbreaﬁﬁlﬁdloBauynmgelvvi él hbet hyl
acetate. The conbi et cet ayers.are an rine,
dried ovéf t‘ivg“g wa?‘? & lﬂ% and n(‘:°o?18fetﬁa tst(l}us rﬁ%ﬁgr %Ee % %erceog‘gé? e. The

whi te solan@smtsblt’efwewlmcsrfysqnalsdlqcméebuwardﬁvettahlylmtace’c ate/ hexanes to give the
desired product as a white solid. ~s Exanple 14

2-[ (4" -Trifluoronethyljl,I|'-biphenyl)-4-yl)sulfonyl]

am no- 4- hydr oxy-5-[ 2-thi azol ylthi o] pentanoic acid a. Methyl

2-[ (4" -trifluoronethyl[Il,1"-bi phenyl]-4-yl]am no-4-penteneoate: To a
solution of nethyl 2-[4-(bronophenyl)sulfonyl]am no-4-pentenoate (3,2 g,
9.1 mmol) in




7;0 benzene (80 nlL)) NaHCO3 (2.08 g, 20 nmmol), and 10 nL of water, is sl ow y
added tetrakis (triphenyl phosphi ne)pall adium {0) (0. 03‘?@8 9. M nmol
fol l oned by 4trifluoromethyl phenyl boronic acid (2.8 g . The
reacti on waows19®Bred and heated to reflux and it is ref PG%@GOW’é’ﬁm ght. The
reaction mxture is allowed to cool to roomtenperature. 1 NHCO (20 nL) is
then added to the reaction and stirred and the mxture is then diluted with
zs water. The m xture is extracted W th ethyl acetate three tines. The
conbi ned ethyl acetate |ayers are washed with brine, dried over MyS04,
filtered an ntrated under reduced ssureto urification
5 d8ne by CoiRR T P ORI Rt SR R PTeros0h St rveatich G B FaEHhe. ne ¢ ho

el uent almegurWEmbcheescermt}re@dmpomﬂMay firtheMatliidel additional drugs or excipients as

2-[ (4" - %x{p‘rJ E%?'fo?ﬁﬁ%tuﬁ%’clat[uln’ - bi phenyl ] -4-yl]am no-4, 5- epoxypent aneoate: To a
3a solu i

Z-[ (4 -trifl ﬁpmecnféhewmpq}msls ofishepineentjon] also-ighilithactearal mcp@mr@tm@atSemMa (3.5 g,
8. 4 mMlp)cteril r@f&ﬂ%c&é@s rm-y)be 1¥PddEEAderk én e gerec%ﬁen%s nﬁxﬂﬂm\’\@i&&&s{ 30 nm) at
0C is slowl?/ a}g{ Ior%gerbenzmc aci d &57 86@ ‘g --30 mmol ).
The Peadtosipfef & "P?"F ™WRER AStereqmeT in, s cabfILY (49 |'RACRAEWE h aqueous
NaHCO3 afaghnialinSproteastsu r Ehus,Sthie phitedC bebtivityt dun de hiydd @okdtiaguish(tBtwee?®® ). The
conbi ne |§E‘ is washed with brine, dried over MyS04,

filter egn %“%Mi}s&ggaﬁ%éﬁtr d to an-oil. Purification of this conpound is
acconpl ighepletVatiePidd P %gmgﬁﬁgr aphy with 40% ethyl acetate in hexanes as
the eluent tTO |vet e desire roduct . 2 SEP 2~~3 W 00151993

PCTI | 3S00105Mgllopgieages active at 2 partlcularly undesm:d location (e.g., an organ or certain

32[ |(§L hTﬁei bugrieyraah By kardeted by RoBbRmY the 4oma$o)n§dala‘f@r&ylh}@mm@ o drgeu- 5- (t hi azol
-2yl)thi

27 L RS PR b BHER et B gRibar taner BRsRlmareaioat e 140
(1.76 ghgmdlcmmﬁa)lonmth@naeh@“@il’ﬁthﬂtr) and triethylanmne (0.74 nL, 5.3 mmol)
al T 0OM L eMDGRALNG ol § ARG & Whiloud ol 65RLD! A Bhe ol F 8. 2 MO )

The reaction 1s stirred overnight roomtenperature. The Tesulting
m xt ur e YigUG RORfrties phlesgicphPaRtse Frh‘éfnﬂ appfher 3pngetythe ventiop isflitested tadiced wi t h

gt hyko agﬁﬁlﬁ&uﬁds(o'ﬁF&nﬁﬂ (Iykednjugliaé tocoldBupyReELs, enitaselc?@ggaieabﬁ Ueasefa las afgmwas hgd vmdt h
rine, drie oncentrated to an oil under reduce
pressur é° agﬁgsr Ngf“ ifiop g} d%ﬁrcgglﬁ g‘@f%"fﬁﬁe chr omat ogr aphy with 30% et hyl
acetate in héxamé!sr gspect] Gioimvention isdiwtted to thecolmpxmdes Fasmilh @) einjwesitd t 0 gi ve
chF ( geSI ???Tlgé?gx%g oﬁxﬁs of qhegx ion buluﬁ to 2t1 ﬁst)onc m:tallo tease the labil cﬁx)l/ lgﬁ oxy-5-[2 u
benzot hi wssdoloydetesithe preserae 0 6‘11%1"9{16 |th lerelsa sreqamprqmsq)jr vivo or in vitro cell
3-[ (4s ;tdrunr&rbuororret hyl [
v of ur an 3 deied JHpoRgub bepm it otnaef o as ST 1Y L Gu
added | iushi anﬂhs}cdlc@moa@ﬂ . H8mypizafiéh ptdchls Bherepasa cintindics SSpsctlﬁqa}bed for 2
hr, U NeNinaRGERkY Al Suflblestne TGS AGHER Bolt ﬁ;&aﬁnﬁ othols gk dbgdl Wi th

e

wat er an mxture Is ext race 2x25 m.) The

et hyl etHdpe aﬂa%ﬁse prsibodies arecthenrusefd bathgn f‘??@%éftﬁ’ébﬁ}@“ﬂmﬁhel dosage oS aci di fi ed
W th dN jlgbitdc® pH 5, and then extracted 3 tinmes with ethyl acetate. The
conbi ned et hyllh acetate

t d d
VGS0U, i | 1 ot IO SRR SR IRAP Y BUIERa D e REoN Bk o o 1
puri f i ediethpetprre 89 HPLIO 3 ougiigy standad edupling edetiviiis.t eTisolabeled cordpoutds #xanpl e 15

ZS administered to subjects to determine thc locatlons €XCESS amo ts of one or morg
2-[{4" - Met hoxy[ 1,1 - tJ)l phenyl l] -4- 1] am no- 4- hydr oxy- 5- ( phenyl t hl o) -
pent anoi Exctél&qpﬂateéses in vivo. The ability of e mhlbltOI'S to selectively bind metalloprotease is thus

3I ][ Eékts “ﬁk&h@d}/{rﬂag&oﬁ?}%ﬂhﬂﬂst}?&mﬂ lo} Biebe eayinkd i Hn OTHE-teRMiqRes b4nin@my | t hi o) met h
y et rahydr of ur 0 a solutio

D1 " el ff Mpoiqkghancheyes, S0 Fe Bl rpaien smpaudh o ettt e 1 d
(0.5 g, tonBBtimeixtupurionssgyenzene (5 nmk) and EtzN (0.Z3 nmL, 1.66 nmmol) at room
tenperature is added slowy benzenethiol (0.33 nmL, 3.2 mmvl). The reaction
m xture is ~o stirred overnight. The resulting m xture is diluted with
water, and then the mxture is extracted three tinmes with Et QAc. The

conbi ned Et CAc | ayer is washed with Water, brine, dried over MyS04 and
concentrated to an oil which is purified by columm chromatography el uting
with EtOAc | hexane (3:7) to give the desired product as a m xture of two
isonmers (ratio: --4:1). b. ~

2-[ (4" - Met hoxy[l, 1" - bi phenyl]-4-yl)sul fonyl ] am no- 4- hydr oxy- 5- ( phenyl t hi 0)
ss pentanoic acid: To a solution of

3 [ (4 - rret hoxy[l 1 b| phenyl] 4 yI )sul fonyl]am no- 2- 0XO0- 5[(pheny|th| o) rret hy

M ~ NS - .



2 2 SEP 2003 PCTI USO0I 05195 s and then the m xture is extracted twice with
Et 200 The Et20 | ayer is discarded and the aqueous |layer is neutralized
carefully with IN HO to pH 6, then extracted three ti&®@sSER 8IEt OAc. The
conbi ned Et CAc | ayer is washed with brine, dried over Wl)&&
concent r ¥POHY a solid which is recrystallized from ETOAC YBhExane to gi ve
the desired product as a white solid. Exanple 16
2-[[(1, 1" -bi phenyl)-4-yl Jsul fonyl ] apd no- 4- hydr oxy- 5- (phenyl t hi o) - pent anoi ¢
acid a. Methyl 2-[[(1, 1" -biphenyl ~4- yI]squonyI]am no 4-pentenoate: To a
sol ution of NBoc-al | cipe nmeth ester la (4. , 17.6 riinol) in
CHzCPz (15 mb f Peovaaé@gn %IPP“F’F- d&%ﬁ%@é‘ﬁ?%ﬁﬂ c‘(rmums) cQmMROGIgNS. B t he
resul t i ggs of thé preeent iavaitio.r ed overni ght at room tenperature. The reaction
m xture i s concentrated under reduced pressure to dryness then dissolved in
di oxane V{1 Exempled CompdundPreparation5 nl). To the solution is added triethyl
amne (9.8 nL) 70.4 mml)i fol |l owed by bi phenyl -4-sul fonyl chloride (5.9 g,
21.12 mol ) BheR groups meed to ilustepts the compouryl exqmnlesdgmet correlate todkeorespeptiveri xture i s

di | uted RVErJuBs Y484 B descPibd tha G4rRes hbIERS of FotRSa 1. U Thalk %cexaahe Bathhded Et OAc
| ayer concentrated to an oil

whi chi sz{I PWEF‘? Sﬁicrl?ﬁg:ﬁ"@\laa Wr?ﬁcm‘?’ﬂ{e“él‘%ﬁém}dﬁpMEFE‘P“qnsd%"QEW"ﬁeﬁtl ¥ zed from
Et OAc / sdnifoietied 43 Ry Riycant Remdiﬁsﬂ;ebm illoduct. z b. Methyl

2- 1,1'-b I m ent an . Jo a solution
ey hy| I?’["?%Myl)“g*’\é rléﬁ‘y sﬁﬁcﬂ‘eé ?‘ G vt "o Bbcehenate, ¢ 50 g,
5.8 mmldylsomnpxl}ﬂz@ B distiledyfrgm ca\ca drl@@ﬂ@&“gothe? sqi’rmtS)ar@pmhmd eyth¢ 10 nl) at

0C is aﬁd@;ﬂaﬁ lgant. YCMt&E@HF{s p&m&n@mwge( 0 325 meki: A@ddeJr (2357 - 869 .

The reac ion mxture is irr overni e resul ting m reis diluted
wi t h*aqd nﬁiﬁe@ﬂs SBPTGPAe W(sf &‘“?fgatw%mfers Q& e 58 vt h

CH2Cl 2. gIEbsemﬁmdﬂi sibd PR RGOy enB0 afesh; \Bakdae dndWiklaliddd HGEB UV &riwe, dried
over r n oil which is purified by colum

chr omat g%g ﬁoﬁ%ly%ﬁ@%&'ﬂn ﬁ‘gﬁg%c hexane (4:6) to give the desired product
as a mixtur eTbeffoklmnﬂ ieeiptiont arepjedhereig) . c.

3-[[(1, 1" - Bi pheny\of- wkthaddl f onyl ] am no- 23 RX @iediylatniigeny! t hi o) met hy!] t et r ahy
drof yran: To a sokiiacOBn@icea®t hyl Et,0: diethylether

2-[[ (1, 1' - bi phenyby:-phesgt ] sul f onyl ] ami no- $ok IBusRRydEdt anoat e 16b (0. 36 g,
1.4? mol ) in benpsFeNNaditkthyiforthnkde3N ( 0.a2ké: ghetylacBthtenrmol ) at room
tenperature i s adidE: dinmtloyyelhemz enet hi ol d4{i0.d8&enl) 3.67 nrnol). The

reacti on m xture ¢mcseoncengdied or 3 hrs. Theat.reidhulespestép m xture is diluted
wth water, and then the mxtur@xaﬁnlgﬂtg sacted three tines wth Et OAc. The
conbi ned Et OAc | ayer is washed w water, brine, dried over MgSO4 and
concent r at ed The foRBwig lchéital forhisla ﬁmg \fzmerhbteyl showsIIRe slfessitoogpapdy el uting

s PR B i bl 18 b, dest red product as 3
2-[((1,1 -Bi phenyl)-4-yl]sul fonyl] awwr oxy- 5- (phenyl t hi 0) - pent anoi c

acid: To a solution of ol

3-[[ (1,1 -bi phenyl)-4-yl]sul fony@] a8l n6=2- oxo-5-[ (phenyl t hi o} met hyl ]t etrahy
drofuran 16¢c (0.18 g) 0.41 LpNmat er (5 nm) and THF (5 nlL) is added
slowy 2 2 SEP 2003 WD 00/ 51993 |PCHYUS00/ 05195 -48 s |ithium hydroxide
nonohydrate (172 ng, 4.1 mmol). Th action mxture is stirred for 3 hr,
then concentrated to dryness. The r ulting mixture is diluted with vvater
and then the mixture is extracted twi® with Et20 The Et20 | ayer is

di scarded and t he aqueous |ayer is ut ral i zed carefully with 1IN HO to pH
6, then extracledthrea tinpes. with O Jhe.conhined Et | ayer is
washed with brii Bxampg ifed over RMySO4 and Bontentrated®sto a solfid which is

recrystallize [ECORC T eRage T0 5 VE the—ggstTed—proguct . Exanpl e
y : : o g,giFg: 1Y nm

17
2-1 (4" - Met hoxyf[ 1, 1' - bijphen
pent anoi ¢ aci
3-1(4" -Methoxy[T,1T"-br phenyl[-4-yl)sultonyl[am no-2-oxo-5-[ (benzylthio)neth
yl] ~s tetrahydrofuran: To a solution of nethyl

2-[ (4" -met hoxy[ 1, 1" - bi phenyl ] -4-yl)sul fonyl]am no4, 5- epoxypent anoate 1d
(0.5 g, 1.28 mmol) in benzene (3 nL)) NaHCO03 (0.32 g, 3.84 mmol) and Et 3N
(0.23 nL, 1.6 nmmol) at roomtenperature is added slowy benzyl nercaptan
(0.62 nm, 4.99 Mol ). The reaction mxture is heated at 70C for 3 h, and
stirred two days at roomtenperature. The resulting mxture is diluted with
water, and then the m xture is extracted three tines with Zo Et OAc. The
conbi ned Et CAc | ayer is washed with water) brine, dried over MyS04 and
concentrated to an 0|I mhich is purified by colum chromat ography el uting

T P~

i
yl ) sul f onyl | am no- 4- Rydr oxy- 5F (benzyl t hi 0) -




b.

2-1 (4" - Methoxy[l,1

entanoic acid: To a solution of .
3-[ (4 -r RQWEXPP 1, 1' - bi phenyl ] - 4-yl ) sul fonyl ] ami no- 2- oXET/HSWE5195

[ (benzyl t hi o) net hyl ] -tetrahydrofuran 17a (40 ng,

m.) and THF (3 nl)
0.82 mmol ).
dryness.

0. 083 mmol )

- bi phenyl ]-4-yl)sul fonyl ] am no- 4- hy@$gP50(Ibenzyl t hi o) p

in water (3

is added slowy |ithium hydroxi de nonohydrate (35 ng,
The reaction mxture isaystirred overnight) then concentrated to

The resulting mxture is diluted with water, and then the mxture

The reaction

ht _a

[oom t enper at Ur

gl Diluted with

is extracted d the aqueous
| ayer is neutjral “fzed|car ef Fh 1N to pl—l’{ﬁ, en ext{racted three
times with EtjCAc. The¢ 3o ned Et QAc | ayer is d with brine, dried
over MyS04 arjd concentrated to a solijd whiph is recrystallized from EtGAc /
hexane (1:4) ra—vvrrgge—sgnﬁ—d—fp(arrpl e 18
2-1 (4" - Met hoxy[ |, 1'-t|phen | 1 ¥Y4- yl)sulfony am n ZI““’h roxy-5-[ (benzyl ) sul f
onyl ] pent anoifc acid 3s TOLh irred splutipn of
2-[ (4" -methoxy[ 1, 1' - hi phenyl ] -4-yl)su]l fonyl|]am no- 4 hydr oxy-{5( benzyl t hi 0) - p
entanoic acid 17 (0.[57 ¢ 1| CH2A 2 ¢sl0.q1l) is jadded slowy
peracetic acijd (0.55|nL, 82 ol The reaction i irred until
anal ytical HHLC showed 2 2 S EP 2008 W0 001 5%993 - 49 PCT/ US00/ 05195
s starting erij.al ic gone Afjpr stirring overnight wafpr is added to
dilute the repctidon ri ureHl“ extr with efhyl acetate (3
x 25 nmL,). The conbine /@ acemlayer is wash@d/ith bfine, dried
with MgS04, fjltered, concentrated undéer reduced pressurp to a white
solid. Purififation ijs accorrpllshed by prep HPLC to give the| desired
product as a phirtz—sqgtid—Exampte19 g S
2-[ (4" -Methoxy(1, 1" -hi phenyl ] -4 ) sul fonylj] am ndc Zﬁﬁh\%jr oxy-pb- (phenyl am no)
-pentanoic acfd a. N~7
3-[(4"-Methoxy[l,1" -0 phgL @ 4-yl ) sul f onyl{] am no- 2- oxo- 5- (( phenyl am no) net
hyl ]t etrahydrpfuran: |T SO utlon of rreth)l
2-[(4I - met hox * pllcnyr -lrdl Tau 0 yl]alTrnUso 4 J-U V) ypent anoate 1d
(0.5 g, 1.28 ani | i 7 mux?[ 92 molY dded ragnesi um
perchlorate (£ ng, 0.[009 mAD ..p the reSLItlng mx-#e is heated for 4 h
at 80C. The rgsulting m xture is cooléd to roomtenperature, and then the
mxture is dijutetl wih wa and exfragtdd thr es ges with Et OAc. The
conmbi ned Et OA¢ | ayer S\/\/\r‘\h/a ter, {bri ne Tek over | MgSO4 and
concentrated fo an oi |s°pur|f| ed by col um mat ogyaphy el uting
W th i o hexang—+—E-~Re—(+-3—to—¢ ..cHd*q's-l—r—eel-—pg—e&ge-t—.—b.—
2-[ (4" - Met hoxy[ | ?_ - b} phenyl ] ?’)Asul f onyill w
am no- 4- hydr o}y- 5- (phenyl a entanaic adid: To a uti on jof
3-1(4" - Methoxy[!I, I’ -b | ]-4-yl)sullf onyli] am no-2-oxo-5[(phlenyl am no) net h
yl]-tetrahydrgfuran 1P 0.19 g, 0.42|mmol){ in water (3 nmL) &nd THF (3 nl)
i s added sl owfiy Tyl hi hygrate ( 13§ . 4.2 mmol). The
reaction mxtgre is i , and then oﬁ%g?tratec to dryness.
The resultinglm xture}i waterf and th he mture is
extracted twi¢e with E y dyer its discarded and the aqueous
| ayer is neutfalized carefully with 1IN HO to pH 6, then extriacted three
tinmes with Et QAc.11The|conbi ned B QAc llay&r s vvas{zaqr}th brijne) dried over
MyS04 and congentratedl to,ayso whigh is yecrystal ed fragm Et OAc |
hexane (3:7) tjo give ihe &esm*e prodUct as| a white 'go id 3q Exampl e 20
2-[ (4" - Met hoxyif ,.'rf-b phenytt—==%= l)aw oyt d.TI'IIIU'g'II'y'UI oxy=9 ((1H1, 2, 4-tr
i azol -3y1)thié]-pent amoi c a xg
3-[(4'-I\/lethoxﬁ[l,l'-biphenyz 4+ yl ) sulif onyl ] am no- 2-§ 5- [(]{H—l,2,4-triazo
| - 3yl t hi 0) met yI]-tetrahydrofuran To ja sol pution of rrethyl
2-[ (4" -met hoxy 1, 13 - bijphenyl Bryl ) sjul JppnyT [ am 4,&- epoxy entanoate |Id
(0.7 g, 1.79 nnol) inibenze @ m.) and Et EN (0. \lﬁ_ ) at room
tenperature i?lLadded $l oW " NF1, 2, 4- ner capf otrlazolé' 0 47 gl 4.48 mol).
ixture jls stirred qverni

wat er, the



2 2 SEP 2003 WO 001 51993 -50 PCT/ US00/ 05195 s mi xture is extracted three

times with Et
dri ed over

chr omat o¥C48

product .

OAc.

which is purifi

The conbined Et OAc | ayer is washed w)®Rhgpratogmy, brine,
S and concentrated to an oi

ed by col um

193 uting with hexane / EtOAc (1:1) to gi Ve YNERYEsi red

b. 2-((4"-Methoxy[1, 1'-biphenyl]-4-yl)sulfonyl]

am no- 4- hydroxy-5-((1H 1, 2,4-triazol -3yl )thio]-pentanoic acfd: To a
solution of 3-[(4'-methoxy[1,1'-bighkenyl]-4-yl)sulfonyl]am no-2io

0Xx0-5-[(1H 1, 2,4-triazol -3

L

1 s ol T | el

-yl thio)nethyl]-tetrahydrofuran 2

mml ) in wat
nonohydr at e
t hen concent
twice with HE

| \'- e
290y,
ated to
zO. The

)

4.2
dry
Et
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scar
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m hydr oxi de
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neutralized ¢
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a whi
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2-[ (4" -Metho
am no- 4- hydr ¢
from N- et hyl

y[ 16l -

Dbi phe

nyl =4yl ) sy
xy-5-(phenyl anz - pent
ani | inefand 13 u%ing the
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anoi

» proc
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r conpound 19.

Exanpl e 22
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and 1d using
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Exanpl e 25

2-[(4' -Methoxy(1,1'-biphenyl]-4-yl)sul fonyl]am no-4-hy2igosgr 3603 ( 6- et hoxy- 2b

enzot hi azol
6- et hoxyW8.9

o

compound 20. Exanmple 2b
2-[ (4" - Met hoxy[ 1, 1' - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr oxy-5-[ 2- benzot hi az
ol yl thi o] pentanoic acid ~s Exanple.;26 is prepared from
2- mer capt obenzot hi azol e and 1d u5|ng the procedure descrlbed for conpound

)

1.1 4 \

t hi o] - pentanoic acid Exanple 25 is prepared from
®pt obenzot hi azol e and | d using the prd&3gEPY¥ascri bed for

20. Exarrpl e | |1UKy|_P L R y| u1|y|]
am no- 4- hydr)xy-g-[z-benz yFthla]Sg tanoi ¢ _a§ le 27 is
prepared frofn 2-nerclapt xazol e and | d usi‘hg oced re descri bed
for conmpoundf20. Exanpl e 28
2-[ (4" - Met hogy[ T27T ™ -ot phen - &Mgl ) SUT Leny T [ am no-gt=qr oxyk 5- [ 2- benzi m daz
ol yl t hi o] pentfanoi c acid x anple 2B is prepar,SeeK\
2- mer capt obefzi mi dazpl e d using|{the procedur Ndestri befl for conpound
20. Exanple 29
2-[ (4" - Met hoxy[ 1281" - il Fnyl ] am no-H- hydr oxyj 5- [ 2- ( 1- met hyl -
1H i mi dazol 24yl )thio so Exanpl eSepa ed from
2- mer capt o- 1{net hyl i m daZ Isi ng |t he 'Progedure’ desgribed for
conpound 20. %AZ SER—2003—-W0-001-51993RATAUSORL05195—52- Exanpl e 30
2-((4'-N®tho~y[|?1'-biphe Emﬁl)swlfﬁnyl]anino-4q ydr oxy{5-[ (1- met hyl -
-tetrazol - 5ylf) t hi o] - pent acid BExanplg 30 is Qpr red ffom
5-nmercapto- 14net hyl tetrazol e and |1 d ysing |the prace e des¢ribed for
conpound 20. o Exanple 31
2-[ (4" - Met hoyy[ 1391 - bi phen Mgl ) syl +-Hnyll ] ani no- 4M8ydr oxy{S- ((5- net hyl -
3,4-thiadiazd|2-y|)t1|o] noi ¢ aqi d Exanple 31 NSNprepafed from
5-met hyl - 1, 3,{4-t hi ad azohe -thiol and |d jusing < e}p&ocedu e described for
conpound 20 is Exanple 32
2-[(4' - N@thoﬂy(Iﬂl'-)lphen -r'*;)SLIFHnyI]aninq;éshﬁﬂroxy-S-[(4-nethyI-4(
| ~-1, 2, 4tri agol - 3-yl thlg! t anoi c jacid 3 }rk
32 /@,owle H Me
N
\ll
h o NN
33 OMe -H S S—
ol X
5 NN
34 OMe -H S
,[j v\,‘s—@
ks
35 OMe H S0
I 0
36 /©/OM8 -H f\s
a O
N=N
37 /@,om “H o ci
S \D/
’-u s




Exanple 32 is prepared from 4-net hyl
t he procedure described for conpound 20.

2-[ (4" -Methoxyl |,

-4H 1, 2, 4-tri azol e-3-t hi ol

and | d using

zo Exanple 3392 ggp 2003
' - bi phenyl j - 4-yl)sul fonyl ]

am no- 4- HVGWMQ%BS [ (5- (et hyl t hio)-1, 3, 4t hi adi azol - 2- yPFTNBY51%ént anoi c
acid Exanple 33 is prepared from 5- (nethylthro) 1, 3, 4-t hi adi azol e- 2-t hi ol
and | d using the procedure descri bed for conpound 20. 25 Exanple 34

2-[ (4" - Met hoxy[ |,

the procedur g=e

' - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr oxy-S-[ 2-t hi enyl t hi
0] - pent anoi ¢ acrd Exanple 34 is prepared fron12 throphenethrol

and | d using

2-[ (4" -Methory[ 159" 1
am no- 4- hydr dxy- 5- ((%- ph 1, 3, 4- oxadlazol2 yPYﬁﬁke],pentanoic aci d 2 2
SEP 200 WO OQ/ 51993 IPCT/ 00/05195 -58 s Exanple 35 |§5prepcred from
5- phenyl - 1, 3, [#=oxgdr azol &= 22T N @e and; 1§ upT Mg~ tie—proesdurd descri bed for
conpound 20. [Exanpl e |36 ngl;l’
2-[ (4" -Metho [1,1'-tiphq‘ 4-yl)suj f ony ]amﬁmﬁ- xy-5-[(1-(4-nethox
yphenyl ) -1H et razol -1-yl )t hl o] - pentanpi ¢ acid ExdifN e 36 i s |prepared from
5- mer capt o- 1-[{ Z- gt hgxyphen -BMETetf agpl € and | [ng-thg procedure
descri bed forj conpound 20. npl e 37 §—<§Eif§1\
2-[ (4 -Methoxy[l,1'-Riph 4-yl)sulfonyl] ™ N o~
am no- 4- hydr oky-5-[ (8- chl oro- 2benzoxagol yl ]t hi o] - pent anol ¢ akid i s Exanple
37 is prepared f#bm §-chl or B¥ezoxpzel ef hi ol qu | d usin% t he procedure
descri bed foxj| conpound 20. npl e 38 ;El;lk
2-[ (4" -Methoxy[ !, 1" -Rhi pheliyIN™-4-yl)su fonyl]aﬂf_SN -b-[[3-(nethylth
tO)-l,2,4thi31ia7oL:”-VL]rh|nl-nentan1|r acid zo Exannle 38 s prepared
froan-nethyIrer&éptc ~- 8Me 2 - thi adi azol e an usf ng the
procedure desgri bed fjo u Jnd 20 Exanplie %$\«N\
N~NH
43 Me -H hl;S \\
I j O
Y
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2-((4' -Methoxy[l, 1" -Dbi phenyl]-4-yl)sul fonyl]am no-4-hydroxy-5-[[5-(4-pyridi
nyl)-1, 3, 4oxadi azol - 2-yl ]t hi o] - pentanoi ¢ acid Zs Exanpl € 3%£ps203 epar ed
fromb5-(4-pyridinyl)-1, 3, 4-oxadi azole-2-thiol and |d using the procedure
descri bedwiome/sedpound 20. Exanpl e 40 PCT/US00/05195

2-[ (4" -Met hoxy[ |, 1" -bi phenyl]-4-yl)sulfonyl]

am no- 4- hydr oxy- 5-[ ( 5- net hoxybenzot hi azol y2-yl )thl o] - pentanoi ¢ acid so

Exanpl e 40 is prepared from 2-nercapg
t he procedure described for conpoun

Exanpl e 41 P

Q 0-5-ne

t hoxybenzot hi azol e and I d using

2 2 SEP 2003 WO 00151993 -54 s
1! _hi nhc:m\LIJ 4. \/L sul fonyl]

1085 2. | ‘ 4. - Met hny\rl[ |
am no- 4- hydr oxy- 59[ (5t M2i ni gazBl 2- yl )t hi g | éPM@nof c aci d Exanpl e
41 is prepareg@ from5 i dazql et hd ol | d usgng the
procedure des¢ribed f 0 : Exanple‘ﬁz
2-[ (4" - Met hoxyH—d—brphenyH—4xypstirfenyhiar-ro—4—hyaroxy—>b- [ ( 5- phenyl -
-1,2,4-triazo|3-fﬁ)th o]-p 8%% acid%Exdnple 42 | gparad from
5-phenyl -1H 142, 4-tri pzol iol and ld Using,$ cedur ¢ described for
conmpound 20. s Exanple 4 i
2-[ (4" - Met hoxy[ T, sk - bl phenyT k< 4-0fe) SUN|T QEyT|] am no- oXy-%-[ ( 2- net hyl - 3-
furanyl )t hi o] gent anoi ¢ aci d mple 43 is preparge
2- et hyl - 3- f utant hi ol | and¥ si ng the procedur’Hde crlbed fWr conmpound 20.
20 Exanpl e 44
2-[ (4' - Met hoxy[ | ,38 - bi pheny AQMquIfoHyl]anino-gbﬂzz>gxy-$-[(4-nethoxyph
enyl ) t hi o] pentjanol ¢ a¢i d Exais e 44 i 9 prepared {5 t hojjybenzenet hi ol
and | d using tjhe proceduré,o- cri bed flor commpound 20.
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kS
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2s Exanple 45

2-((4'-Methoxy(1,1"-biphenyl]-4-yl)sul fonyl]am no-4- hy@r?@gp%&pyrl m di n- 2-

yl thi o] pentanoi ¢ acid Exanple 45 is prepared from 2-nercapt o r| m di ne and
| d usi ngW’%‘%%cedure described for conmpound 20. 30 E?@Hﬁ?@’%é

2-[ (4" -Methoxy[l,]"-Dbiphenyl]-4-yl)sulfonyl]

am no- 4- hydr oxy- 5- [ 4, 6-dl met hyl pyrim di n-2yl thio]-pentanoic acid 2 2 SEP
2003 WO 001 51993 -55 PCT/ US00/ 051959s Exanple 46 is prepared from

4, 6-di net hyl - 2- mercapt opyri mi dine and |1 d using the procedure described for

corrpound 20. Exarrpl e 47

2- [(4 -Met hoxy(1, 1 } %‘?@W L@m no- 4- hydr oxy-5- [ pyri di n- 2-yl
t hi o] pefrepmaion of -l M)et ﬁ‘lrﬂ -kiphenyil-4-yhsudionyllaminorohydrexyeSrlié2pt opyri di ne and

| d usi ngia&hg)tﬁmpgaahﬁmaaescrl bed for conpound 20. Exanple 48

2-[(4'-Meth I hen sul nyl]amno4hyd purin-2-ylth
i o] - pent ano:Nc%g ?lé'lgycg' } %s p&gpa"} edFPEm oS g%}f[gbﬁjrl ne and 1 d
usi ng td\memylcthad)garéordrﬁamnolmm écuimﬂhmrm r(RefZﬂ)etratEdamﬂJee 19N, 35 3669,

2[5 4I7y%\{91h? ?5’& Imsholy, ARG DY 141@%&&5:1) g,gyﬁﬂ,@%bomi? Q8 QY Fraef- et hy! coum

pent ar’10| Cc acl I's prepared fr
7- mer ca@ky&rm#e(t%/méomrmmlbm@msed avtont i wanmed toaolom @nmerstmelawbd for

go npou nél\i}bnt%ﬁ oveﬁﬁ?h’f’p ITRe mfkture is diluted with 0.IN HCI and hexane / EtOAc (2 1), filtered, the
- 0oX

e”y')mi“f" BARI T‘sﬁ‘é‘ﬁt"gfp?gg%m%%él eaéﬁr&%?ﬁ%h@@@g) p%ﬁg{p'@@df}?rt%%(d'mt hoxyph

4- met hoMyer ds washedawwizt iith [0. 12 HCI, Brines/i i@, brine, Joied 6@t MeSOgaad cordettattdr conmpound
20. ‘ISEX amlereremm pressure to give an oil.

b. Methyl 2-[4-(iodophenyl)sulfonylamino}-pent-4-enoate: To a solution of N-Boc-
allylglycine methyl ester la (19.6 g, 85.6 mmol) in CH,Cl, (40 mL) at 0° C is added
trifluoroacetic acid (33 mL, 428 mmol) slowly, and the resulting mixture is stirred overnight at
room temperature. The reaction mixture is concentrated under reduced pressure to dryness then
»  dissolved in dioxane (50 mL) and water (30 mL). To the solution is added triethylamine (35.7
mL, 256.8 mmol), followed by 4-iodobenzenesulfonyl chloride (28.6 g, 89.9 mmol) and the
mixture is stirred overnight. The reaction mixture is diluted with water, and extracted three times
with EtOAc. The combined EtQOAc layer is washed consecutively with 1 N HCI, H,0, and then
brine. The organic layers are dried, and concentrated to an oil which solidifies upon standing to
s give the desired product.
c Methyl 2-[(4'-methoxy[1,1'-biphenyl}-4-yl)sulfonylamino]-pent-4-enoate: To 2
solution of methyl 2-[4-(iodophenyl)sulfonylamino}-pent-4-enoate 1b (35 g, 85.9 mmol) in
benzene (400 mL), 2N NaHCOQ, (18 g, 171 mmol, in 65 mL of water) at room temperature is
added slowly tetrakis(triphenylphosphine) palladium(0) (2.96 g, 2.5 mmol), followed by 4-
36 methoxyphenylboronic acid (19.6 g, 128.4 mmol) in EtOH (40 mL). The reaction mixture is
heated to reflux for 5.5 h. The solution is then cooled to room temperature, and H,0, (4.4 mL, 43
mmol, 30% wt aqueous solution) is added to the reaction and the resulting mixture is stirred for
10 min and then diluted with water. The mixture is extracted three times with Et,0. The
combined Et,0 layer is washed with brine, dried over MgSO, and concentrated to a solid which is
3s  recrystallized from BtOAc / hexane to give the desired product.
d. Methyl 2-{(4'-methoxy[1,1'-biphenyl}-4-yl)sulfonyljamino-4,5-epoxypentanoate: To a
solution of methy! 2-{(4'-methoxy|1,1'-biphenyl}-4-yl)sulfonylamino}-pent-4-enoate 1¢ (15.3 g,
40.8 mmol) in CH,C], (150 mL), NaHCO, (7.1 g, 85 mmol) and water (80 mL) at 0° C, is added

slowly m-chloroperbenzoic acid (32.6 g, ~123 mmol, 57 - 86%). The reaction mixture is stirred



2-[ (4" -Methoxy[ |, 1" -Dbi phenyl]-4-yl}sul fanyl ] am no-4- hydroxy-5-[[ (4fi uorophe
nyl )met hyl ]t hi o] - pentanofc acid 30 Exanple S| is pregﬁéed fmg]

4-fl uorobenzyl mercaptan and | d using the procedure de i€ r conpound
20. 2 WOEEPEIP®t ! 3 WO 001 51993 PCTNS00105195 -56 s ExRGHYWUERIS

2-[ (4" -Methoxy[1, 1" - bi phenyl ] -4-yl)sul fonyl ] am no-4-hydroxy-5-[furfurylthio
]-pentanol c acid Exanple 52 is prepared fromfurfuryl nmercaptan and |d

usi ng the procedure descri bed for cggnpound 20. Exanple 53

2-[(4" - I\/Et hoxy[ I - bi phenyl ]-4-yl )suI fonyl ]

am no- 4- h th| nt anoi ¢, aci. d Exa 53 is
prepar é’éfe ’lgﬁ)tm)% fef’& é? Hﬁ‘r‘@ﬁ?ﬁ% &'h&‘ I‘gllgg? Y theraixiyreds E’H‘iﬂ?tgd[)@@%cr i bed for
conmpourtitne? &ith E®AeX El'ﬁ)doelbh_néd EtOAc layer is washed with NaHCOQ,, brine, dried over MgSO,

> LU A b el oty DAARRL 0553 B Oy seBlencypent an

oi ¢ aci repare e pr ocedure
descr i Bewgng @r f@éﬁb@ljhm:lv@gt to ggxg_ﬁhpﬁqglrglgaroduct as a mixture of two isomers (ratio 2:3).

2-[ (4 ..Met h@zqm[ Mekhoxm,mhﬁpu n-4gg§|ﬁﬁh'§lfaﬁﬂ%|-[]zﬁm S.@nzdigdr oxy- 5- [ pyri di n- 3-yl

3- hyd di dld
s i ARt Byl R o FoteB s L - LRy e
2-[ (4" -Jistifooyiianind-4,5-tropgpentytiohte 4d ¥0.7) g U170 @mol)lin benzene (S mL) and Et;N (0.33
A nor CALYEE S0 B¢ koM Lol & P OAP ARERLANRLAIAGSS A BN OO D

pr epar ed om Eedir & éscr i bed for
conpou nﬂwmwmwpﬂees SEIF ‘( B atrosm teoRerfitire Thebﬁﬂphvemylhﬂh-\rmsyﬂh}tgimm nyl ]

am no- 4thé{-d£n9)il¥: ﬁxtﬁﬁtlpmkﬁ ém{n{té'd' th}'e@'ﬁﬁghyvlngl%tOAc The combined EtOAc layer is
i m dazol - 2-y] -thiq)-net pent anqgi ¢ aci d

Met H§/l 2°°pi°aunv%m8&w}th YZte‘h PISIPERS (dpiedoRvs] Mg%ﬁqab%meamtwotg a0 b pT pent - 4- enoa
t e: Theretdcad presagre. NRirifiydtioR rstaﬁd’otnpﬁhlhédb%@ﬁﬁab@ﬂ’;ﬂhﬂﬂ@rﬂiﬂy 4itheéxayel /BOAc 4- enoat e

(6.0 g, 997 33 88; Tetrahedron Lett 1994, 3669)
S takeﬁ%%;iém%gh)etmﬁ% %"tﬁ es'rc or| de, treated with 10 nL of

trifl uofoac e&-l(45-Mﬁh@y[ldt-biphwllﬂdﬂ)smlfonnlbnﬂno-é-hﬂlrme& H2-gdazoly)tMlo}ness 2 2 SE
P 2003 pentanoic acld: To a solution of 3-[(4'-methoxy[1,1-biphenyl)-4-yl)sulfonyljamino-[2-0x0-5-
20  (thiazol-2-yl)thio]methyl}-tetrahydrofuran 1e (0.38 g, 0.80 mmol) in water (5 mL) and THF (5
mL) is slowly added lithium hydroxide monohydrate (330 mg, 8§ mmol). The reaction mixture is

stirred for 2 h, then concentrated to dryness. The reaction is then diluted with water, and then the
mixture is extracted twice with Et,0. The Et,O layer is discarded and the aqueous layer is
neutralized carefully with 1IN HCI to pH 6, and then extracted three times with EtOAc. The
s combined EtOAc layer is washed with brine, dried over MgSO, and concentrated to a solid

which is recrystallized from EtOAc / hexane to give the desired product as a white solid.
Example 2

2-[(4'-(Methylthio)[1,1'-biphenyl]-4-yl)sulfonyl] amino-4-hydroxy-5-[(2-thiazolyl)thie]-
pentaneic acid

3o Example 2 is prepared from 4-(methylthio)phenylboronic acid and 1lc¢ using the procedure
described for compound 1.

Example 3

2-[(4'-Phenoxy|1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-[(2-thiazolyl)thio]-pentanoic
acid

35 Example 3 is prepared from 4-(phenoxy)phenylboronic acid and 1c using the procedure
described for compound 1.



WO 001 51993 -57 PO ' /US00/ 05195 s and triturated twice with chloroform The
residue is then taken in 210 nL of nethyl ene chloride gg %F Qfesence of 21
mL of triethylam ne, treated with (4'-Methoxy[1, 1" -bipnhén =yl ) sul f onyl
chl ori dewasaoist®9ad for three days and concentrated. ThePGTRESBPAEY s t hen
partitioned between BtOAc and 1N HCO and the organic |ayer is washed with
1IN HCl, washed with brine) dried over MyS04, filtered and evaporated. The
resulting material is then purified,over flash silica w th hexanes: Et OAc
(7:3) to give a white solid, b. Methyl

2- [(4 - Met hoxy[ I, 1" - bi phenyl] 4% Esplfonyl]am no- 4- met hyl - 4, 5- epoxypent ano
ate:’* The starting olefin 57a (2 68 mmol ) is taken in rrethyl ene

chl ori h@ﬁ d (4.7 g, 27 mol).
The r egﬁ} ?QQ l‘Mﬂﬁg‘%tl o [fb @féﬁh&é@&ﬁ%ﬁ?ﬁ%@%%ﬁ@.{oﬁ egbw t h net hyl ene

chl ori ddiaz hbhp@tﬂﬂ?é@dw th dilute Na2C03) dried over ~s MyS04, filtered
and eva ra ed ive a solid residue which is purified over flash silica
with h e(i—frogl)ti-&gneé}io&%pt@xm%}ébogwq 3qid apd 1c¢ using the procedure

3-[(4 Wﬂ’b@d(tjﬁfdo;ﬂpomhllphenyl ]-4-yl)sul fonyl ] am no-2- oxo-5-net hyl -5-[ (1-N
Met hyl i m dazol -2-yl -thio)-nmethyl]-tetrahydrofuran: The starting epoxide 57b
is opened with 1-N nethyl -2- mer cBxampled dazol e as descri bed for conpound le
to give, asBid-BvOhdi TDShe 57 hydy ol yzed as
descri bzeg( Wgr( c% ouﬁyé)e&‘? 3?(11 h@ }'ﬁ Ty‘) °ﬁﬁf£'c.‘%i’4 dréx\X/nr%yl?ie solid. Exanple
58 thiazolyl)thio] -pentanolc acid

azol - 2R R P AR R R RO P e L e 7 5

opened pmtdduradcmh;amrommoaw as described for conpound le and the
resulting product is hydrolyzed as described for conpound if to give the
title acid as a white solid. Exa !

2- [(4 1 A0 ME LT epireRVIRAGHNIthnyfiathinb StHyfRRY 5] @ thy¥deatanoid- met hyl - 5- [ (1H
1, 2, 4- t%ﬁgzo éo ;p iaj'-?h|§’1(j')§r‘}etnhy31) -pentyanmyc [gm T@e S]'?léll‘tl (r)lg epoxi de 57b
is openéﬁdwlth 5- rrercapto 1H 1, 2 4-triazol e as described for conpound | e

and the_resultin uct r ol. descr.i bed for, co nd if to

gi ve t hE*¥H 8 SRt 38%om %?‘F&%géﬂ‘ a°"%{‘§fh8|“é‘“%8’e 1"°Z°‘£" LR o 001 51993
PCTNSOO#@@DQ@LSB S

2-((4' -Methoxy[ |, 1" -Dbi phenyl]-4-yl)sul fonyl]am no-4-hydroxy-4-net hyl -5-((3t
rifl¥oronethyl pyridin-2-yl)-thi oé&lﬂi}lﬂ- pent anoi c acid The starting epoxide

57b is ith 2-me tQ-3-trifluyoroncthy ridi as descri bed for
corrpoungﬁfégsg(%l{yﬁéeq‘%ﬁf’g P'ﬂé‘emliiﬁ'ﬁ in P'g?]ﬁ?h\” '&2/ Y8d(®gescri bed for
conpoundhidfolylythig)ipentandteadd t | € acid as a white solid. io Exanple 61

2-[ (4" - Methoxy[l,|"-biphenyl]-4-yl)sul fonyl]

am no- 4 Exgraplo X ys prepafed-frani f-mgthylopediohypheng|bpronid\abid tahd &¢ uyimenthepoeedugei d a.

3- [ (4" - Moloh)drlcohpoulth Rheny! ] - 4-y1) sul fonyl ]

am no- 2- oxo-5-[[ (3-trifluoromethyl)-2pyridyl-thin]methyl]-tetrahydrofuran:
To asxsol ution of nethyl 2-[(4'-ngxampiBl, 1' - bi phenyl] is

4-yl ] am no-4, 5- epoxypent aneoate Id (1.9 g, 5.1 mmol) in benzene (25 nL) and
tri et hyl2el@"¥Hehokl13Obighenyl]-4¥Dsnifohyl] amtinor Hlayvrexy k- thiazolgl) thiv]-pedanics| owl y

2-mer capi-3(trifluoronethyl)pyridine (2.29 g, 12.8 nmmol ). The reaction is
stirred overnight at roomtenperature. The resulting mxture is diluted

Wi th vwatExam@ed i fepafidttod BethsyblRRyibRotid At £d 1¢iubiy 8k RcedfeedeadiBed 3 X 50

m.) . Theforcc%gagéqug ethyl acetate |ayer is washed with brine, dried of

30 Example 9
2-{[4-[(4-Methoxyphenylethynyl]phenyl]sulfonyljamino-4-hydroxy-5-[(2-
thiazolyl)thio]-pentanoic acid

Example 9 is prepared from 1-ethynyl-4-methoxybenzene and lc using the procedure described

for compound 1.



zo MyS04, filtered and concentrated to an oil under reduced pressure.
Purification is done by colum chromatography with 30%205 g}éb Qet ate in
hexanes to 40% et hyl acetate |n hexanes as the eluent t he desired
product . w0 o@s1p34' - Met hoxy[ |, | ' -bi phenyl]-4-yl) sul f onyPFT/US00/05195

am no- 4- hydroxy-5-[(3trifl uor orret hyl ) -2-pyrldyl-thio]-pentanoic acid: To a
solution of 3-[{4'-nmethoxy[1l,1" 2s

bi phenyl ] -4-yl)sul fonyl ] am no-2-oxo35-[[(3-trifluoromethyl)-2-pyridyl-thio]
nmet hyl Jtetrahydrofuran 61 a ( 1.67 g, 3.1 nmol) in water {5 nL) and THF (5
m) is slowy added lithium hydr&xi di Q)O 74 g) 31 mmol ). The reaction is
stirfed for 4 hr) then concentr dryness. The reaction mxture is

di | ut ed2y4t[4-Matisipieeas)éthenyilphenyljsulfonydaintmoeidiydny-8q(2vthiakolgithiy]- et her (2 X
25 nl) Th i‘ﬂﬂf ether layer is discarded and the aqueous layer is slowy
aci dlflgﬂ‘W" N HO tos pH5, and then extracted 3 tines with ethyl

acetate I I t and brine,
i ed b S PPl L B R B e R T e
conpoundomeeugd i f i ed by HPLC to give the desired product as a white solid.
Exanpl e 62

2-[ (4 - Met hoxy[ |, 1' - bi phenyl ] - 4- Ex8mple ¥y y| 1 - N- et hyl - ani no- 4- hydr oxy- 5- (ph
enyl t hi @) {iﬁ(ﬂheimmnhnmsmonylmﬂnﬁﬁym NP B HADI-peritihoic 4 HO N~-Me OH
s S PCTI USOO/ 05195 a. Methyl 2-[(4'-nethoxy[l, 1" -biphenyl]-4-yl] N

met hyl a rExﬁﬁpléH Ipie PicpareDRSE 4-pladylazabérizéncaalfaml dilotiddand f1a AEhd b procedure

2-1(4' - Qbrﬁ?%rcbm bi phenyl]-4-yl ]am no-4-penteneoate Ic (3.6 g, 9.6 mml)
in DVF povad b R bi s(TMS) anide (1.0 M 12 niL) followed by nethyl

i odi de (2.04 g, 14 4 mml) and tgkac,m ﬁure is stirred overnight at room
temperature. } and the mxture is diluted with
wat ers artd@' '§hB’X?[F’éC‘?‘B'EF“%\¥]T‘T¥ )%"(“HW“a&é‘é’r‘h’ﬂ’é‘“{"@ﬁ“ﬂﬁ"ﬂ'}m]ﬂ?é”@&nb| ned et hyl
acet at e dedyer is vvashed W|th brine, dried with MpSH, filtered and

ur 1 ed- by 4o iR TaPRRoRat:C Thth belfioR ot SRRy (Bb BT n hoxanes
to get triweol}msdihloeaforpr ﬁdQJmL) xs@ddddbc{rdswn{xsemhlorosulfomc acid (112 g, 96 mmol). A

met hyl - %vmééolldg&{gefiy{f&mé duirif ﬁab@mloh ﬁeyJeJcﬁm %eéaéo&ﬁwa%me% goate: ~s To

a solution of yl']-4-yl]am no- 4- pent eneoat e
62a (°1. guhrept whwlztlrnme yreflwtm@ilzctq%@ ﬁiﬂ_ajwn mﬁﬁe@wwtm thign washed wﬁb 1) and

wat er ( cl;ﬁl cMlotofdHn. Qh@roa@nshﬁwund@ddﬂﬁtnmgw DN RGINGATREC TRE O 7- 8699
(1.5 g, ié‘%—‘\tﬁgﬂ ctlonls stirred for 18 hr. The mixture is diluted
Wi th aqu‘éleﬁgw AR icﬁ‘?é‘ mxture is extracted with ethyl acetate (3 X
250 nl) .b.The 4Chlorobiphenyldyshifonyk thieridet Fpar solutorvefstieblonnpipteniird-swlonialr i ed over
MySO4, fdcidtﬁa?g 29933 rﬁﬁ&ﬁ@m&ﬁtcﬁﬁn&é)o?@mﬂj ls-add2d"al blal AL hRSUnO&f NRL s conpound

is acco col um chr omat ogr aphy th 40% et hyl acet ate in hexanes

as tihe efigethyl fwva%@ Il JBsTere B‘F"(S‘Hﬁlftheatid to F\‘Fﬂl%f%f}l The mixture is
3-[ (4" - Maéhevslett lto ioomblﬁﬁb@mﬁ‘h,] mé-cydc):x&ﬂ{efi(lﬂ&dr]r&ﬁbddcpr%s@e( 0T8udnk (iRwemz ot hi azol y

214 TR TR BT yir-RRE. e BE S BB eemogs it 1. 07 g,
2. 65 mmteyrystaihdaéthbetbyl(ad@tm)l hexagks fsgiterthesohd/deamadipeodd, 52 nl) 3.7 mmol ) at
room te”PeratMEtﬁ gﬁﬂrﬂL *h&g@)%ﬁﬂyﬂnﬂﬁlﬂlp%ntl(;lpenlgteg §o6,m0l ). The

reaction is Stll’ rni erature e resul tlng mxture is

di | ut®ed e s\%ﬁ“&g yalﬁameml °PFF'>&Y€FP@“‘F§‘° €5n% A0-@ samolde SHGH ¢#0 BEh$19Gcet ate (3
X 25 rrL) is adde@ tretiyRimiRq0.2&/10l6 xmﬂj; ﬂﬂlﬁw&@dy&ﬂtchloﬁob%&{}ﬁd-sm&hﬁ cb\bhm;zbdrl ed of
My S04, dter and congentr e p n er reduced Eess

Purifi catl ofr ils’ HBRR B orf"G kil o“r’é 8&%&9 ot tfmgff)“‘&% 18 acet ate in
hexanes p@ﬂﬁzﬂ% Btehsdctioncmixtuteds ditutdd ewithrvater, astracied 3gimeewith etbylgpeme tTh@ desired
product . comv?nea yancRB@Q %a&@&@l@% @pa,@%ys%y &%&% ayersChre ?w{bt hyl

2-[ (4" - Met hox L? ony ] am no- 4- roxly 2benzot hi azo
|yl t hi*o] wﬁngé &teracé,laad cqrﬁengatgq) Whigh Na}l@yq@}ytp stand and sohdify to the

3-[ (4" - Masheapbductl' - bi phenyl ] 4-yl )sul f onyl ] ami no- 2- oxo- 5-[ [ (2- benzot hi azol y
| )t hi o] met hyl ]-tetrahydrofuran 62c (1.00 g) 2.05 mml) in water (5 nL) and
THF (5 nmL) is slowy added lithiumhydroxide (0.49 g) 20.5 nmol ). The
reaction is stirred for 4 hr, then concentrated to dryness. The reaction

m xture is diluted with water and then the mxture is extracted with ethy
ether (2 x 25 nL) The ethyl ether |ayer is discarded and the aqueous | ayer
is slowy acidified with 1IN HCO to pH 5, and then extracted 3 tines with
ethyl acetate. The conbined ethyl acetate |ayers are washed with water and
brine) dried over MgSO™4, filtered and concentrated under reduced pressure.
The white solid is then




recrystallized with ethyl acetate/ hexanes to give the desired product as a
white solid. is Exanples 6 -67 The followi ng chem cal @ gepaes ong with
Table 2 shows the structure of conmpounds nade according to the description
i n ExanpMe30%39%87 described below. Rt O .0 O S HO NH GFFPRIIRS Tabl e 2

Exanpl eR R~R, 631 \ OV .~~ S~S NJ64° ~ SMey~ S N65I i Ove~ S N g - H66\
oveM- "1 ~,; ~N.N 2 2 SEP 2009 WO 001 51993 PCT/ US00/ 05195 -61 67 1 ~Owe
M- -H~NN- - N sExarrpIe 63 -43-

2-[ (4" -Methoxy[l,1";Dbiphenyl]-4-yl)sul fonyl]am no-3-phenyl net hoxy- 4- hydr oxy

-5-[(2thiaz t

N- [E 1E|D| rrquflEtL%d @]dl?ﬁgfg g‘%‘\%nﬁﬂg' Qulfoﬁyll)aﬁﬂno- sﬁ%%oﬁ%penta 2 teut%nayl ester:

N[ (1, 1- Biyier hf;m@bsﬂéigﬁ -eHerBld Y lmpxﬁéﬁ-Ma-s'el@mylgnlg¢]aqw4-@eorz5IMP)2,g,

((:Il 354 bmzmh@wré-h bum@mb q{janba?ﬁmg) S(Qru;a@l)??\)'&cr@mrrﬁﬂ; Q&loamishwd tnopy(r]I I dlt ne
ra i SS in_nme e chloride and_stirred a

oC. TgeFf{TEa °6‘§P8’1' 81?%‘329?‘& &?75?86'8 ﬂ?gé” (-%olm@?%nfhe ygacien fstiyed; iF

met hyl eh@wrs HTlermigiarei is dﬂxddie\dnttaquewhbfameapatmdmﬁis ntxh8¢ isrdxeai-tcathﬁ@tﬂybr f ive

mn uge -Et}?3 @&Mﬁ r’kihk §on¥b§h%@ﬁc age ?eq?)fep{s 3%&8@'9% 151% 2! r@lled E‘}QflLr%gO hours at

25C. Adé“%lon o e reac s washed
consecufiltéred %ﬂdwplﬂqqn"Pteﬁi tejen oil. Busification lof thisrdovneiné issasepmplished By colud® | ne. The

or gani C ggshitedphy smmowskhﬁx&fatmma WihsdhehBb givee adshaa pplient evapor at ed
in vacuo to give an orange oil which is absorbed onto silica gel and

appl i edeto a3-(tl4yCBlbioI[ICH-bqnlletgm]m-yliEhﬁon@'Dimﬂ-[Z-GXOQ-MlﬁIdHNI th hexane/ Et CAc (9:1
) then V\i 1o]me ?ﬁg?e{t]rgiw rof oPr (s)ouﬁ)% ffr%&f\yl0?[?4’-05\1%r0f10m|1prﬂeen%l]qlnd dried in

vacuo t & pro uc
2-[ (&, 1ymmm-h§1emthw®ur1%@ﬁq éﬁrm«mﬂ)Bn rinesny { 16wtlh endtriethybamitee@@b c aci d: A
lithi um,gi '6%9&%%?%@88::@'%@&&%'1P£hd€§ﬁov31g}"‘ﬁ-mér§aﬁ{3ﬁ@a9é\5 edsof £ A mmol).

N, N- di i sopropyl am ne (5. m., cooled to -20C) and
3.7 nL (Téezreactlﬁﬁﬁ|symf@vm1ﬁhtsmm feFiPgfatysgy Lhe resu#ﬁémms\e 8 G1l4ied W YAFTTHE i s
added t anaths '(rrhitlire(iis e extrhoted waith ethyl acetate (3 x 50 mL). The combmcd ethyl acetate

N-[(1, 1ﬁ I et hoxy).car.b é\]‘ ne;4- n 0XVYs2 %u ester 63a
(14.9 F) an 8"% éi%)‘ Sd]f%# %Tﬁ%tmda f?n?ﬁ%_h%t Oﬂ"’? m xture is
al | owed pressurro rfurifigatierois mneé:mpglpm ghre;natography with 30% ethyl acetate in hexanes to

40% ethyl acetate in hexanes as the eluent to give the desired product.

f. 2-[(4'-chloro(1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-{2-thiazolylthio}-
pentanoic acid: To a solution of 3-[(4’-chloro[1,1’-biphenyl]-4-yl)sulfonyl}amino-[2-oxo-5-
(thiazol-2-yl)thio]methyl]-tetrahydrofuran 12e (1.30 g, 2.7 mmol) in water (7 mL) and THF (7
25 mL) is slowly added lithium hydroxide (0.65 g, 27 mmol). The reaction is stirred for 4 hr, then
concentrated to dryness. The reaction mixture is diluted with water and then the mixture is
extracted with ethyl ether (2 x 25 mL) The ethyl ether layer is discarded and the aqueous layer is
slowly acidified with 1IN HCI to pH 5, and then extracted 3 times with ethyl acetate. The
combined ethyl acetate layers are washed with water and brine, dried over MgSQ,, filtered and
30 concentrated under reduced pressure. The white solid is then recrystallized with ethyl acetate/

hexanes to give the desired product as a white solid.

Example 13
2-[(4'-Bromo|[1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-[2-thiazelylthio)-pentanoic
acid

5 a 4’-Bromobiphenyl-4-sulfonic acid: To a solution of 4-bromobiphenyl (18.6 g, 79.8
mmol) in chloroform (150 mL) is added dropwise chlorosulfonic acid (11.2 g, 96 mmol). A
white solid precipitate forms during the addition. The reaction is stirred at room temperature for

6 hr, at which time the precipitate is collected by filtration and the precipitate is then washed with



overnight. The crude m xture is partitioned between 700 nL ethyl acetate
and 700 nL 1 N HCl. The organic layer is washed w th 1302 rgepdpigtit e NaHCO,
solution (3x's The bi carbonate washes are acidified with conc. HCO to pH
1 and extVRUWEWHi th 700 mL ethyl acetate. The et hyl ac%?’é{?%mf’ﬂ%r is dried
over magnesium sul fate and the sol vent renoved in vacuo to give the 3o
named conpound. c. Methyl

2- [ 4- bronmophenyl sul f onyl ] am no- 3- phemyl net hoxy- 4- pent enoate: The

2[ (1, 1- di net hyl et hoxy) car bonyl ] am no- 3 phenyl nmet hoxy- 4- pent enoi ¢ acid 63b
(1.8 g, ( t chl ori de
(8.3 snL)cadgmorg%) ﬂr"z"ﬁgﬂ"?ﬁ%ﬁéﬁqﬂa@p% xt urerkweﬁfgﬂ?esupt?u:aﬂ% %ﬁgﬂﬁdﬁg is stirred
at r oamiyuseipeihepifrdhepprrificatione reaction is conplete by tic. The ~s crude

reactiomn,is df-n@elmandexfyeza.emmwat&def 9 DsBBidARR al-bromoti Fpmh.sulﬂae dried
reaction CT/ USO(%/ O}?I 95 s taken

WO Q0] 5199 2
Lo e PR S g 7ol D AR BRAL) R (150 BLG pdden Aty Aot of N
4- Br on vty fomdatnidey(D.3 eiil).oTheheactidn Miktugy) is fealtd to1reiihy for & hadihe ehienne ist he _
r eaCt I OQh co|§lted E tﬁgﬁrlqytﬁﬂef%?ptand IQ\%%Q&X gr%eh e ucég rr%sseug: I'Polvegc lljso nd the oil

is taken U secutively w T 1IN HCI,
sat ur at e’éd°§c9d¢ @mmteraﬂwn%@peat@mnmnreﬂuced@nmurq rigtie[sglidiradd piadigtds therhen dri ed

over mqmtau{amkﬁatﬁaam aa&lﬁexaeé ¥give u{eemveﬂreupmx\e@uo The crude materi al
i s adsor bed &ﬁto silica ied over a silica colum eluting

with hexane FHEFBweE \/@P%‘“He&a‘i’fB’"’Qf’ﬁ9’1)‘438’&“5'(“&“'(%PEV'4'@P%¥6‘Uct ¢ r3ctions are
conbi nedontich cffailgslydine mthytesten Rydi@Bliotieds g) J0hLfhol) il CHYEL (150 mL) at0° C

Cot Cthe EaR b nple SO kDYl SRy Aotk SN IR I P enoat o
63c ( 32(11% 2. Bl.58@ohmeid) the mixfirs sodllpwed torwdrmrio egom (empmt)lreamd 1sssmdpdjm

car bonat &efal gﬂﬁ I’P{Q}eacdoﬂ n\ﬁﬁﬁx@ 'is d‘lﬁte& Qmﬁwgilm) cxtx‘a@tcdiﬂﬁﬁg; W h%g'l Wetald, The

tetrakls(trlp enyl phosphi ne) p adi um__4- Me enyl oronlc acid (157 ny,
1. 03 ol mF%etPaétaFFé%ﬁ‘W(res !{aSﬁid)Wlth éNaféﬂea awef t'lﬁ’é opfaYie lavers prs dedt t o

refl UX owigh M8y filtdrddh exid doficemehtbddo poil WRicK Ballbwedno Wand dhd isslidifrs fbele W t h wat er
(3 ti aes‘ er&d olaul ne, the organic layer is dried over magnesium sul fate and
t he §o| vERL &t pped in vacuo to give the crude product as a yellow solid.
The crudd natMethyl2-[(4-braentt, Bedphenylb4-g))sulfoaylrahineAg-epoxypénitandoate: o & 20

Silica cohiifothiih aqiM;oane\x BRECTHY BRGH Akhol-fenba ndoflt 1G02 Y L "

hexane/ et acet at e 1ons are i ned and dried to
gi ve t he24d’>é/°§\‘ql)e’d Sh 150 mlg Nﬁ}é@%(ll O g, 50 mmol) and water (140 mL) at 0° C

2-[ (4" - naéine ¥aded nﬂchiobdppﬁbaaynlchmémls)swl(imy,lqsamnw Inehesivh mhhamr 4, 5epoxyp

ent anoat The

2-[ ( n‘ét lnoxy [TFE“’X%C ] dﬂutc? ]"“91 a?/"lcs ITa f/?t]daﬂn%s Ae 6“3;5 nseer’f tr?md vﬁglxe)t/hy}l pent enoa
te 63d (der® (Jx 230 mBb). rﬁt@borybmesl ethylaseshte éiderlmwarsbtdwlt@me,cdhbdmcdhﬁg%g. m) zs
and sodi Hl'i@rt.td' dnid Q&@ﬁ{aﬁ:d(tg%‘? oirrg)l’unﬁcgtld?{adﬂls egi'gﬁgn d is ala@d?nphgh%d f@&ﬁx‘m?n I'S

cooled to OC. 3Chloro eroxx enzoic acid and the reaction is

stirred FREOMAQEERPRLNIIEA0%Teay! agsisterin gqxgxepgstgqthcpttg,gyg @ﬁfleseedae‘%ﬂ% onal
3-chl dde al t.h 5 di
b7 oar bonkt 6 sHHP IR EEB U PSR P X ur o 1 i 1 ut ed

wi th saqu glﬁﬂtb]m:thtrlumrbhmmfbnmat &o 0 kakition mfandhy‘rez ({4 Feoreo| G, bl idphienkd]-4nd t he

| ayers a I S cetate (3
ies) o TR s arenb RSB INP R s B bk o 1St E0RE S g oR G

pr essur e(0-9frely &% mqlmj rm émpgRturesis raé@idssgomlx/ 6@%@%@%@6 HcBt atl83and washed
with dil uﬁrel)ls ]gﬁt ﬂ:aaulaia wﬁwa?exg?odtuwmmamu%hqne ilﬂsltltﬁlgbﬂlkﬂﬁh is d:nutﬁc(zlzov?r "
magnesi um sul fat e and concentrate uoQ ali g e
crude mat'&p MAET ﬁng ﬂ’&dgbtf“ﬁéﬂﬁwga%’gl“i“gﬁ%aleﬁwgﬁga fpr’?’g)l BQ}"\égr?nca é’?’ll i ca

col una eh@tamlgymst hashelxmﬁebmfchgtledaﬁedﬁt)e fmsx:e&)and cdnkemtveted wi dnhoihendeme: et hyl
acetat e sgudch presdule. RAEMEH if I b} Winf oS ATRAG bR s b dobefle 8 V& LDE
desired pro {

3-[(4"- wmmmswomthmqsnenth:ms 9 hesalientin give theidesiredproduct. 4- phenyl net hoxy- 5- [
[ (2t hi azol yl )t hi o] net hyl ] -tetrahydrofuran: The nmethyl 2-[(4'-methoxy[l,

| ' - bi phenyl ] -4yl )sul fonyl ] am no- 3- phenyl net hoxy- 4, 5- epoxypent anoat e 63e
(285 ng, 0.558 mol ) is dissolved in benzene/triethylamne (2.5 nL, 0.101
nmol ) and 2-nercaptot hiazole (164 ng, 1.40 2 Z SEP 2(~~'~ WD 00151993 -63
PCT/ US00105195 s mmol ) is added. The resulting mxture is then stirred at
roomtenperature for four hours. The mxture is diluted with ethyl acetate
and water and extracted with ethyl acetate (3 tines). The organic layer is
washed with water and brine, then dried over magnesi um sul fate and
concentrated to a clear oil.. The crude nmaterial is adsorbed onto silica
and pur| f| ed over a silica coI um eI ut| ng WI t h et hyI acet at e/ hexane (2I 8)

.. o o o o,




zo vacuo. The crude material is adsorbed onto silica gel and purified over
a short silica colum eluting with hexane/ ethyl acetate& BEP) 200Dl 1 owed with
et hyl acetate and ethyl acetate/nethanol (8!2). Product fractions are

conbi ned %ﬂ&“’ﬂ?ﬁed to give the desired product as a whPEFUSH®HS Exanpl e 64
zs

2-[ (4" -Thi omet hoxy[ |, 1' - bi phenyl ] -4-yl)sul fonyl ] am no- 3- phenyl net hoxy- 4- hyd
roxy-5-[ (2t hi azol yl )thi 0] - pent anoi c4aci d Exanple 64 is prepared from

4- (met hyl t hi o) phenyl boroni ¢ acid and 63d using the procedure described for
corrpoun 63, " . 5.2

2-[ ( (I\}fet ho %3{1) ﬂrfﬁ‘gg’l bgmexfy]“"' A sl“)‘°“&ﬂ“¥‘“‘“°‘4 ]hgldm’r‘?'os g t}f' aéo%lthdp |J oxy-5-[(2-thiaz
ol yI ) t hirehtpaai¢ asidi cToat ﬁ@utaxaﬁﬁr "o, w@b@w&ﬂ ﬂ)s‘éﬂmdbmmxﬁh@w@fsg by

hydr ogengataysiizsy1fio}nBi@yl]- &meem%cism ﬁeé'@erﬁJmﬁrwchEﬁﬁm £1d OB

2-((4' - NEtho | fon m nQ- ydr ox -5((4 met hy
| -0(1 ~- %%%z%qed?h&m%% e ﬁ’gﬁ !r’:lo‘i“Em%chf reacgon;s g@rsdéwé 90/ 51993 - 64
PCT/ USO(bbﬁbEﬂr&&dEm drypese. e reactjon eigtiveds Hilwed withpaedhd Gia thanslixture is

4- mat hyl é@ieﬁl I’s::érh %&#ll@t]‘@é@lxeﬁ ‘?‘nLt) %9 Lth%%ih@ﬁa)ter & dR ra?&ggﬁl (e aqlgéso% laﬁﬂl for .

conpoun

2-1(4' - mhoxﬂlﬁedlmﬂbﬂlﬁﬁ@yp]ﬁ@wéMﬁwchlémm-\@thmlm hg#meox?% [ (4- net hy
| -4(1~- looglbi%d'éﬂ%@%eta?b we}stal?e lehmmér(bn@%dé &}ea%pérmg@is ifeddd Gi@ar ed from
conpound 66 by hydrogenol ysis of the correspon |$abqeenz Ve et her. Exanpl es

68- 72 Th‘iS“?eBtFﬂt“é}\Mnﬁ“g redyead; regpurg owh&e 899 ritytheR Tepry fslasetiEle struct ure

of conpcitrass tgive tha desirediprodhct a8 a whige sdB&Cr i ption in Exanpl es 68-72 descri bed
bel ow. R~ WO 00151993 s

15 Example 14
2-{(4'-Triflueromethylf1,1'-biphenyl}-4-yD)sulfonyl]amino-4-hydroxy-5-[2-thiazolylthio]-
pentanoic acid

a. Methyl 2-[(4’-trifluoromethyl[1,1’-biphenyl]-4-ylJamino-4-penteneoate: To a
solution of methyl 2-[4-(bromophenyl)sulfonyl]lamino-4-pentenoate (3.2 g, 9.1 mmo)) in
20 benzene (80 mL), NaHCO; (2.08 g, 20 mmol), and 10 mL of water, is slowly added tetrakis
(triphenylphosphine)palladium  (0) (0.034 g, 003 mmol), followed by 4-
trifluoromethylphenylboronic acid (2.8 g, 14.6 mmol). The reaction is stirred and heated to
reflux and it is refluxed overnight. The reaction mixture is allowed to cool to room temperature.
1 N HCI (20 mL) is then added to the reaction and stirred and the mixture is then diluted with
25 water. The mixture is extracted with ethyl acetate three times. The combined ethyl acetate
layers are washed with brine, dried over MgSQ,, filtered and concentrated under reduced
pressure to a solid. Purification is done by column chromatography with 30% ethyl acetate in

hexane as the eluent to give the desired product.

b. Methyl 2-[(4’-trifluoromethyl[1,1’-biphenyl]-4-yl]amino-4,5-epoxypentaneoate: To a
10 Solution of methyl 2-[(4’-trifluoromethy][1,1’-biphenyl]-4-yl]amino-4-pentencoate 14a (3.5 g, 8.4
mmol) in CH,Cl, (50 mL), NaHCO; (2.6 g, 25.2 mmol) and water (30 mL) at 0° C, is slowly
added m-chloroperbenzoic acid (57-86%) (7.3 g, ~30 mmol). The reaction is stirred for 72 hours.
The mixture is diluted with aqueous NaHCO; and this mixture is extracted with ethyl acetate (3 x
250 mL). The combined ethyl acetate layer is washed with brine, dried over MgSO,, filtered and
35 concentrated to an oil. Purification of this compound is accomplished by column chromatography

with 40% ethyl acetate in hexanes as the eluent to give the desired product.



-65 Table 3 2 2 SEP 20~a PCT/ US00/ 05195 Exanple R, X R3 68 I ~ 0w -Q'~
69 ~ Br -O7/0 ~ Owe -071 ~ O -0 ~\~N~ | O72 ~ O -S- @0a0ipl e 68
2-[ (4" -Met hoxy-[1, 1" -bi phenyl]-4-yl)-sul fonyl]-am no- 3- 2 hen 5yrret hyl -[ 1
3] di oxanwRyp1993 opl onic acid a. Ethyl 2-tent PCT/US°°/°519

but oxycar bonyl am no- 4- oxo- S- br onopent anoate: The starting ethyl
2-tertbutoxycarbonyl am no- 4- bronopent -4-enoate (1.6 g, 4.57 mol ;
Tetrahedron 1997, 33, 88; Tetrahedrop. Lett 1994, 3669) is taken in

CH, CN: H20 (4:1), treated with N bronpsuccinanide (1.06 g, S 94 mol) and

five droso 48% HBr an d f The Xt u hen partitioned
bet wekn J([ii)l . ‘{3{?’ g}'Ogﬁgxyﬁé r@’? ’éf'{f&lisup‘i“yl])‘m‘ ;o %%&h‘f‘@l ayer is washed
with ~s ﬁﬁhioﬂmetldt]'}teidahydefurwsoél‘o Bi $olutioe dofamethgly A -atflmokomdtnd[irlesi due i's

purifi edoq?ﬁ\é% -I-%li’a%h?@ Q;aa‘éﬁt&rﬂoel?eei“ﬁang%? ACm, é&lﬁ :ﬁbénQenZ (B mtPal Ve @ pale

yel | ow ol upon standin

2-t er t - bietbylyraiag &Hymbfﬁ hénmpl)o%doqm mm@sugﬁpé m@@adcﬁéméy 2 eecapfethipgolen g
br onoket @ng %&31) OTheGeaBtidHTPititred &eﬁ@éﬁ% rdoth 8p aaamafmwzsu m&ére?») in the

presence. of sultlng

Sol ut or® d&ﬂﬁ@aﬁ%&%a@s@ Pifinry § e We@&&%@hﬁ gogefe Ot PUMLE TS Et ORc)

washed wohibinediétby! acatale tajee s whished with B3 dricraf SOy ﬁlltetk@ﬁﬂébpndﬁnﬁateé ted and

evapor at %Cl)g&ﬂld% égd%f&‘ ﬂr&ghré)'ll %Htl 1f]1s'd§ne04§tréo ul'rﬁqm%}fﬁtrogtq#}'@%th%b‘% i with

hexanes: yi el
2- am no- @cfetznph%mwﬂﬁ%wwla[@atsfl hexae%aﬁthzﬂyw Iofﬂ“@[ﬂ‘mﬂ@@ grodubhe starting
ket one 68b (2. 14 I.s taken i net hyl ene chloride in

the pres®nce B4 ﬂ@‘“""’?‘“ﬂ‘yg&’ @U&Eylb@y@%‘ﬂ%‘l@bﬁ“mb‘@W@ﬂ&O/ 05195 s
di hyds oxymapaﬂﬂylfh?ol%ntgnoicl&m msraIsalutaiacbmr[emrﬁmomhfetnylpprmmhenyu-4.

trifluoroet .19.. I resul t i s.allowed to
stir for 9'% lEony éfz "a‘°m’h“§f2' ?"?a’ﬁ%“éﬂgggw? ﬁH‘i 1&@6'33 é Ot h 5%
NH4AC! , dwateld(SovTe)r anjiST4 (5 hl) isetondy edded Gthiypohwiraide t(® 53y arnplal dbgel | ow oi | .

d. Et hyI reac’aon is stlrred for 2 hr thcn concentrated to dryness The reactmn mlxture 1s dlluted with
2-[(4'-Meth oxd- ; %Jc HyL i; 5 ﬂ? enox thyI ~0
[ 1, 3] di oNARL HX J‘I“’)‘ EBW%B&E teq g Fﬁhéle"ﬂé‘r‘ﬁ{ 13 %8\]:) (%fﬂ\%’g's %5 i s
t akenawi ndid@rdal amf thCHi&ﬂlﬁ lay& i Elewlpraaaﬁed:mﬂoﬂN Harko p‘H 5Nt ,then bxtaafedam WI t h

(4'-nmeth n chlorl mol ),
stirr ed m¥s \&‘ﬁ“ ?lthyl 3 ctofnglé%&de t%' \ﬁ/gaeynla & Vah ad &’&P L'ss xggn?ﬁ’gg%r ganic
layer is dmalsdvedMﬁSft)ah ﬁhnrcdn@)i cacemdted wader MgB@4 prefsutet ¥hedolidhid parifiegdyat ed t o

give a yel bﬂ%é%%@tﬁ@de@xﬂd%ﬁp%mﬂﬂoﬁﬁt over flash silica with hexanes: Et OAc
(3:2) togive a white solid. ~s e. The starting ester 68d is hydrolyzed as
described for compound if to givegidapdisg! e acid as a white solid. Exanple
69

3 [ (4 grqumgmemoxyum-mpmwm ]4-yx;sn)Tmoguylbumfomwd]rmrsrqnben?mmymmgx yeidt IhylOI -(1, 3]
I oxan | I oupled to
(0" B onat 11 PG IERF) S pRIAHIARe & G GUBIARIIES TG 10
the titl éet&é\v'éroagavegm |S<ﬂvettpnf°<§ roegghpdidrmehagd . Lebiphenyl]-4-ylsulfonyl]amino-

4,5-epoxypentanoate 1d (0.5 g, 1.28 mmol) in benzene (5 mL) and Et;N (0.23 mL, 1.66 mmol) at
room temperature is added slowly benzenethiol (0.33 mL, 3.2 mmol). The reaction mixture is

30  stirred overnight, The resulting mixture is diluted with water, and then the mixture is extracted
three times with EtOAc. The combined EtOAc layer is washed with water, brine, dried over
MgSO, and concentrated to an oil which is purified by column chromatography eluting with
EtOAc / hexane (3:7) to give the desired product as a mixture of two isomers (ratio: ~4:1).

b. ' 2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-(phenylthio)-

35 pentanolc acld: To a solution of 3-{(4'-methoxy[1,1'-biphenyl]-4-yl)sulfonyl}amino-2-oxo-5-
[(phenylthio)methyl]-tetrahydrofuran 12a (0.26 g, 0.55 mmol) in water (5 mL) and THF (5 mL)
is added slowly lithium hydroxide monohydrate (230 mg, 5.5 mmol). The reaction mixture is

stitred overnight, and then concentrated to dryness. The resulting mixture is diluted with water,



Exanpl e 70

2-[ (4" - Methoxy-[1, 1' - bi phenyl ]-4-yl)-sul fonyl]-am no- 3- §E\5 &E[Eenoxymet hyl
-[ 1, 3] di oxan2 yl)-propionic acid xs The bronoket one 68a®is ed with

t hi ophenowo0E81%%rried forward to the title acid as desRGWVEENORNYr conpounds
68b-e. Exanple 71

2-1 (4" - Methoxy-[I,I"-bi phenyl]-4-yl)-sulfonyl]-am no-3-[ 2-(2-0x0-azepan-1-y
| met hyl ) [ 1, 3] di oxan-2-yl]-propionicgcid 30 a. Ethyl

2-tert-but oxycarbonyl am no- 4- oxo- 5- phenoxypent anoate: The starting

brormket 68a in. 1 of .DME, treated with
L oo S et e 8 i s sl o IS0l SR e isdarlls o uEhieots” €0 Ot by
16 hr. Tyer lﬁnmhzed p@eftﬂhewt?dll*égﬁl to@H 6 therEtxBéaicd thias tieeh withrE2@A¢.i Thes wit h
water, %ﬂnﬁiﬁed%’t@rm Wrc-‘%‘lwaslfxédl d&fﬁﬁe adda %Véﬁ&%ﬁ &da E&xh&h\étgd aNa qdiiger oil.

Thi s materl al 1s purl f over flash si exanes: Et CAc (4:6)
to as g|Whtlm°%%¥¢éﬁ°mgﬁ%ﬁh%“%{‘°%¢ fhe esispd prodyct aypwhibasglid- i ng | act am 71a
is carried forward to the title gcid as described for conpounds 68c-e.
Exanpl e 72 2 2 SEP 2003 WO 00&5&@@%—%—-6 67 PCT/ US00/ 05195 s

Z-[ (4 S gy oY | ].- n m no phenoxynet hyl -[1
3] di oxal\égl;(}i ;‘B#%‘Bﬁéﬁ%hé&@g%&m 3") {jlﬂf('é’ tLio c?‘('iéet alized with
1, 3-pr opanet iMQﬂlyl eihﬂl(léétbiph@dl)-ﬂt)'l]m%uyllﬂmimdﬁ‘épmtttnbzie-acTOda adutimsdrN-bed f or
corrpounoho@&ﬁylg:ﬁmhesnetﬁmm 8540 ngzrmam? irOfs.cants MY DR AinublaRend ~S 20 The

conpounds, of e inventjon are usef ul prepare conpositions for the
t r eat merfCiddio B fenbs a‘%ﬁ’s@%ffﬁlﬁtﬂ’@d’“\’ﬂﬁ“{eﬁs ﬁtﬁ(ﬁﬁr‘?f"é'ﬂlgll\‘/lﬁt oM, tappeature y Zhe o) | owi ng
conposi tﬂe&ﬂo:ﬁﬂﬂdnfﬂaik bmdcm'amnide&edixeedrwéssdrd taldtynése ehen &v&%d iﬁrahoxbut(lqor ovi de

gui d ance anﬁ Qv%(f Q’E n}%, ch?‘{h cﬁﬁmn §0 adﬁ)ed%qgﬂ r?ul?xgg C 9.4 i riﬁ?olflowed

conp05|t| ShLd 38 nventi o. er ~conpounds
Wi thin thyebiphedritshibmyhejoride (S il il2 gmed) oo ﬂhetﬂnetusxastmeé ovaprighdudbe shown

bel ow Wi felbiish Hixnid i i rdﬁétw m wJé}eex%atédltﬁ@e RhAGHitht Jaﬂg \énc&hblﬁéarm@&a ate that
t he exanples provid dance and be varie ase e condition

bei ng t r B¥¥ Bovashed wethé @lr a%b“"Fh‘B“F-&P‘F eRFeretedyB ARl \awbw&dla?déw% ed inthis
sect i on: stindihé Tietchidk pioastt B fcrietlikdd FORIEIOAS) Kéﬁans%we&w&hﬁﬁ pfdalck.y denat ured

al cohol SP: a e A A tabl osition for
R R S i L G TS e T e

conpr | Si efgmetind 2mhﬁtbmémbﬁmlﬂmlfﬁhﬁ]amwﬂmmfdn@fe 16x rfpd, 6. SImﬁolhvglféhﬁlbselZO
ngMai ze A T éngj\/??,gs S it e subj ect
wei ghi ngég%lgp {@f{g%@ su e‘rﬁl hﬁ&”}v%}r:ﬁohé% %O%O%Alért tsilc gwa}"s treated
by a met Hoeforst emtcsacidr(%érst Hermmelpelti $6¥0a Thgeagtion n@ttgreesrsgrredaowe@ghhen of

three t abpheksuthgmiday i SR Wit bl SAHEOR khd/iht Rixdaé fl cfitdied Ghrec times

s with CH,Cl,. The combined CH,Cl, layers are washed with NaHCQ,, brine, dried over MgSO,
and concentrated to an oil which is purified by column chromatography eluting with EtOAc /
hexane (4:6) to give the desired product as a mixture of two isomers (ratio 2:3).
c. 3-{[(1,1'-Biphenyl)-4-yl]sulfonyljamino-2-0xo-5-{(phenylthio)methyl}-
tetrahydrofuran: To a solution of methyl 2-[[(1,1'-biphenyl)-4-yl]sulfonyl]amino-4,5-

1 epoxypentanoate 16b (0.36 g, 1.47 mmol) in benzene (5 mL) and Et;N (0,27 g, 1.91 mmol) at
room temperature is added slowly benzenethiol (0.38 mL, 3.67 mmol). The reaction mixture is
stirred for 3 hrs. The resulting mixture is diluted with water, and then the mixture is extracted
three times with EtOAc. The combined EtOAc layer is washed with water, brine, dried over
MgSO, and concentrated to an oil which is purified by column chromatography eluting with

35 EtOAc/ hexane (1:4 to 3:7) to give the desired product as a mixture of two isomers (ratio: ~2:1).
d. 2-[[(1,1'-Biphenyl)-4-yljsulfonyljamino-4-hydroxy-5-(phenyithio)-pentanoic  acid:
To a solution of 3-[[(1,l'-biphenyl)-4-yl}sulfonyllamino-2-oxo-5-[(phenylthio)methyl]-
tetrahydrofuran 16¢ (0.18 g, 0.41 mmol) in water (5 mL) and THF (5 mL) is added slowly



At the end of the treatnment period, the patient is examned and is found to
have reduced inflammation, and inproved nobility withoyt? ¢gpc®fd t ant pai n.
35 A capsule for oral adm nistration, according to the present invention,

i s made cOMPPVHPHg: WD 00151993 ~ 2 SEP ?~03 PCT/ usoo?e'm@ms’@

Conponent Anmount (% w) The conpound of Exanple 6 15% Pol yet hyl ene gI ycol
85% A human nal e subj ect weighing 90 kg (198 Ibs.), suffering from
osteoarthritis, is treated by a nmethgd of this invention. Specifically, for
5 years, a capsul e containing 70 rrg of the ~o conpound of Exanple 3 is

adm ni st er ed d L d j.e end,.of the treat period, the
pati efit F@’ “Sk‘éYnPﬁ‘%a Py %”“‘FZW maﬁ’t hr’%’goli)g&eafﬁa&‘%‘rmﬁ Rfe éﬁ‘f&edg:%%lg to have no
further &dvemcmhged todfynes.oBleagesiltingmixhireis dibmedofithtwater,and thenthemixtweeris i | age. x C
A sal i nehasesAQTmEP Lo Ol Bogeal d@s@ghea' <2l ekl doBbbus BGEL q%u@fghzea o_the

present invention, =S made “conprisin o w) T
conpound casefuliyaith 1N Hf@) tﬂspfbél thepi %%cteﬁlﬂﬁeﬂm I‘gmq nl%hegen)@lw BOAG¢ i ent
EZV: ng deger lwasa&ﬁhthabma,%h@movamhs&&na hﬂfdﬂﬁ'ﬁm EtEQ s@lml E)&X@re&twtﬂﬁhle& day.

aling is 0 Vi.s sequel ae anpl e topi ca
COITpOg)ItIﬁBW%?(gg ﬂ%ag\év{"aﬁd"rﬁr}?fdﬁ‘ﬁ;i?“’% according to the present invention,
I's made conprising: zs 30 3s Corrponent The conpound of Exanple 19

Benzal koni um chl ori de Thi merosal d-Sarbitol dycine Aromatics Purified
water Total = Conposition (% W V)gapdfle {f# 02 0.002 5.00 0.35 0.075

2-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyljamino-4-hydroxy-5-(benzylthio)-pentanoic acid
a. 3-[(4'-Methoxy([1,1'-biphenyl]-4-yh)sulfonyl]amino-2-0x0-5-[(benzylthio)methyl]-
15 tetrahydrofuran: To a solution of methyl 2-[(4'-methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-
4,5-epoxypentanoate 1d (0.5 g, 1.28 mmol) in benzene (3 mL), NaHCO, (0.32 g, 3.84 mmol) and
Et;N (0.23 mL, 1.6 mmol) at room temperature is added slowly benzyl mercaptan (0.62 mL, 499
mmol). The reaction mixture is heated at 70°C for 3 h, and stirred two days at room temperature.
The resulting mixture is diluted with water, and then the mixture is extracted three times with
20 EtOAc. The combined EtOAc layer is washed with water, brine, dried over MgSO, and
concentrated to an oil which is purified by column chromatography eluting with hexane / EtOAc
(4:1) to give the desired product.
b. 2-[(4'-Methoxy(1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-(benzylthio)-
pentanoic acid: To a solution of 3-[(4'-methoxy[1,1'-biphenyl]-4-yl)sulfonyljamino-2-o0xo-5-
25 [(benzylthio)methyl]-tetrahydrofuran 17a (40 mg, 0.083 mmol) in water (3 mL) and THF (3 mL)
is added slowly lithium hydroxide monohydrate (35 mg, 0.82 mmol). The reaction mixture is
stirred overnight, then concentrated to dryness. The resulting mixture is diluted with water, and
then the mixture is extracted twice with Et,0. The Et,0 layer is discarded and the aqueous layer
is neutralized carefully with IN HCI to pH 6, then extracted three times with EtOAc. The
3o  combined EtOAc layer 1s washed with brine, dried over MgSO, and concentrated to a solid
which is recrystallized from EtOAc / hexane (1:4) to give the desired product as a white solid.

Example 18
2-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyl]amino-4-hydroxy-5-[(benzyl)sulfonyl}-

pentanoic acid

35 To a stirred solution of 2-[(4-methoxy[1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-
(benzylthio)-pentanoic acid 17b (0.57 g, 1.13 mmol) in CH,Cl, (10 mL) is added slowly
peracetic acid (0.55 mL, 2.32 mmol). The reaction is stirred until analytical HPLC showed the



g.s. 100.00 A patient suffering fromchem cal burns applies the

conposition at each dressing change (b.i.d.). Scarring i ﬁ%ggpg@qgt lally
di m nished. Exanple E 2 2 S E P 2003 WO 00151993 PCT/g / 5 -69s An

i nhal ati owoesesme®| conposition, according to the preseneCiusiensiPon, is made
conpri sing:: ~o Conponent Conpound of Exanple 42 Al cohol Ascorbic acid

Ment hol Sodi um Saccharin Propellant (F12. F1141 Conposition | %w vl 5.0
33.0 0.1 0.1 0.2 100.0 Total = ~s Ar_149asthma sufferer sprays 0.01 m, via a
punp actuator into the nmouth while inhaling. Asthma synptons are
dimnished. x 1 F A topical opthal m c conposition, according to the present

i nvent i ciprtingdnatagialds gy ATiEn SHEFINE PECTEIBIHEARE it 2ddssiip Gute ths seaetian Bi¥e-Conpound of
Exanpl e Tid riixtl iBetzatk o ethylabda 30e20mb)l FHITdmbinbtbetily décte/Ridnyd cel | ul ose

( NATROSOL 0..50. zs. Sodi. tabjsulfite 0.10 Sodium chloride f0.9% gs.
Total = ﬁﬁ%dom}&%?ﬁ‘ﬁ’a%eﬁé‘i“g rpg%%"g@{m\?\?eﬁns PIeEntS dR’ﬂge( I‘g}g" PS8 % ering from
cor neal whieeolak iRurifcatiprsistarcoarplisticdoy mepnERLbY give thehdesiradrpvaingtiapm white

Speci fi ggiié_y) for 2 nonths, a saline solution containing 10 30 ng of the
conpound of Exanple 54 is adm nistered to said subject's affected eye

tw cegzdaily. Exanple G A conposi tixgmpfe@9 parenteral adm nistration is nmade
conpri sing: Conponent Anount 'The conpound of Exanple 22 100 ng/nL carrier

35 Car r i py@'-Niet by, Cbiphaiyd]-HyljsiutsnyBarhifio-4 @ oeyS-(fhényiigb)-peafancsiar ri er) :

acld
a. 3-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyljamino-2-o0xo-5-[(phenylamino)methyl]-
tetrahydrofuran: To a solution of methyl 2-[(4'-methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-

15 4,5-epoxypentanoate 1d (0.5 g, 1.28 mmol) in aniline (0.17 mL, 1.92 mmol) is added magnesium
perchlorate (2 mg, 0.009 mmol) and the resulting mixture is heated for 4 h at 80°C. The resulting
mixture is cooled to room temperature, and then the mixture is diluted with water, and extracted
three times with EtOAc. The combined EtOAc layer is washed with water, brine, dried over
MgSO, and concentrated to an oil which is purified by column chromatography eluting with

20 hexane / EtOAc (7:3) to give the desired product.
b. 2-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyl]amino-4-hydroxy-5-(phenylamino)-
pentanoic acid: To a solution of 3-[(4'-Methoxy[1,1'-bipheny!]-4-yl)sulfonylJamino-2-oxo-5-
[(phenylamino)methyl)-tetrahydrofuran 19a (0.19 g, 0.42 mmol) in water (3 mL) and THF (3
mL) is added slowly lithium hydroxide monohydrate (180 mg, 4.2 mmol). The reaction mixture

25 is stirred for 4 h, and then concentrated to dryness. The resulting mixture is diluted with water,
and then the mixture is extracted twice with Et,0. The Et,0 layer is discarded and the aqueous
layer is neutralized carefully with 1N HCl to pH 6, then extracted three times with EtOAc. The
combined EtOAc layer is washed with brine, dried over MgSO, and concentrated to a solid

which is recrystallized from EtOAc / hexane (3:7) to give the desired product as a white solid.

10 Example 20

2-[(4'-Methoxy|[1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-[(1H-1,2,4-triazol-3-

ylthio]-pentanoic acid

a. 3-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyl]amino-2-0x0-5-[(1H-1,2,4-triazol-3-

yithio)methyl]-tetrahydrofuran: To a solution of methyl 2-[(4'-methoxy[1,1'-biphenyl}-4-
35 ylsulfonyl]lamino-4,5-epoxypentanoate 1d (0.7 g, 1.79 mmol) in benzene (6 mL) and Et;N (0.33

mL, 2.3 mmol) at room temperature is added slowly 1H-1,2,4-mercaptotriazole (0.47 g, 4.48

mmol). The reaction mixture is stirred overnight at room temperature. Diluted with water, the
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suspensi oo fEp99dxi mately 2.0 nL of the suspension is aBel/HEWO&PRd, via
injection, to a human subject wth a prenetastatic tunor. The injection
site juxtaposes the tunor. This dosage is repeated twice daily, for

approxi nately 30 days. After 30 days, gynptons of the disease subside, and
dosage is gradually decreased to maintain the patient. 1s Exanple H A

nmout hwash conposition_ is pre ar ed: Conponent, v' The conpound of Exanpl e

513. 00SDA TR 18 GHBFE! BIseRmGbTS: BRI Pmbints BEAG My wasted with water
Fl uori deO. lﬁﬁadyiecmvlemgsmmﬁsr\amt@ﬁﬂédlo e gibwideniz purified by clurfibdhentiatography

hydr oxi deoéhggg)x, V\é}%gca(léqﬁg%vg%e%gsge/f? t| ent with gum di sease uses 1

m. of the urther 30 oral degeneration.
WO 001 51998 2 2- [S Methoxyfili1]-biplrayll-YshedfoaiBaino7dthydrexy-Seol (HEE-1.3,41tria20l-3-0zenge
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110. 01Sor g’fltdé'?l Eagﬁ’/g%édcgﬁ%&% Mﬁﬁhﬁ“ﬁ&fmq BBheR1]- ¥ BERb S amino-2

13. 60Svieet BSrE Ebf-firge! By iisimathytlgetrbrdmiiasifa (954 182 A68 MmN i 39tenGpat i ent
uses the | aremndTHFCS PLEM @fded bleﬂﬁreﬂﬂmﬁ:ghydfoxﬁls mioRgly&Hk (290 n{ghez ﬂm»i)l free 20 25

Exanpl e J Sltl w vy he | e
50 05Sor bi T PLPYETaR SBFRTTAN SR SRaRaR Aot D P AR o
sol uti on) 2@ .e@l@m«h mmwwmoEG@GﬂyecBrQ hee‘t lﬁﬁﬁhﬂvbmﬂ tB0aghequatayenis nephdizgd t he gum

to prevent calre%ﬂ%%{ Wy At Qgﬂ‘&'rﬂ%ﬁ cxt?h@te@ﬁuéi%@zﬂpbvﬁh W%@@Brﬁﬂiﬁe\éwund of
Exanpl e 374. OUSP Water5 par aben0. O5Pr opyl par aben0. 01Xant han

QunD. 126U a}aywswwhérlaﬁ%%@r%rms& SnO0RGERYTAe AP Sopid which is recrystallized
from EtOAc / hexane (1:4) to give the desired product as a white solid.

Example 21

2-[(4'-Methoxy{1,1'-biphenyl]-4-yl)sulfonyl] amino-4-hydroxy-5-(phenylamino)-pentancic
acid

20 Example 21 is prepared from N-methylaniline and 1d using the procedure described for

compound 19,

Example 22
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl] amino-4-hydroxy-5-[(2-imidazolyl)thio]-

pentanoic acid

25 Example 22 is prepared from 2-mercaptoimidazole and 1d using the procedure described for

compound 20.
le 2

2-[{(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[[2-(5-
methylbenzimidazolyl)]thio]-pentanoic acid

30 Example 23 is prepared from 2-mercapto-5-benzimidazole and 1d using the procedure described
for compound 20.
Example 24
2-{(4'-Methoxy[1,1'-biphenyl}-4-yDsulfonyl}amino-4-hydroxy-5-[(4(3H)-

quinazolinonyl)thio)-pentanoic acid
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PCTI US00105195 The conposition is prepared by first m xihg ﬁg of

gyl cerin amoomdibszof the benzyl al cohol and heating to 6FCI/USPISIS] oW y
addi ng and m xi ng toget her nethyl paraben, propyl paraben, ~s water, xanthan
gum and guar gum M x these ingredients for about 12 mnutes with a
Silverson in-line mxer. Then slowmy agdd in the follow ng ingredients in
the follow ng order: remaining glycerin, sorbitol, antifoam C, cal cium
carbonate, _citric acid, and sucrose. Separately conbine flavors and

cool ant § aFpmPKetf &l GRapdfm Lonqaptodi3Reavinazgiinons ant 4d ugipg thegrossdisut 40

m nut es. Thscriped foetdmpbald2s. t he fornul ation to prevent flare up of colitis.
zo Exanple L An obese human fenmal e subject, who is determned to be prone
to osteoarthritis, is adm nistered Example®isul e described in Exanple B to
prevent the synpt ons of osteoarthritis. Specifically, a capsule is

adni ni st er &d@dMethpxylbl'thigheaylh¢-ghsulfonylaming i hydroxy-§-[xatkpxidd vi a x-ray,

art hr oscopye@a«ﬂ{agd]ymﬁb%-p@mofcguad to have no zs significant advancenent of
erosion/fibrillation of the articular cartilage. Exanple M A human mal e
subj ect wWe Egdnpleg29Q depafed Fdnl B8thyxy-2ah@captobdnedthiatodleSendr lidSusing | thy yrodedurt he knee,
is adm ni st.ere e described in Exanple B to prevent the synptons
of osteoar??efftﬁqﬂgo?gqgg)ggﬁ |0(':al ly, a capsule is admnistered daily to the
subj ect. 30 The patient is exam nedE,\gﬁ%‘g%r ay) arthroscopy and/or MR, and
found to have no significant advancenent of erosion/fibrillation of the
articul ar oga-Met@ey[1,MBtpkeafIf-uS1) Syl fidol 48U rdXe 52 b eidothid261 1Y) -

i ncor por at ed bly.ref erence. Wiile particul ar enbodi ments of the subject

i nventi on REVEUAN described, it will be obvious to those skilled in the
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i ntended t gomppwed20.i n t he appended clains, all such nodifications that are
Wi thin the scope of this invention. 2 2 SEP 200 73 What is clained is: 1.
A conpound having a structure accorgr‘-ﬂﬁ’lf—y— Formula (I) o _o~ll 0 ~s ~ ~ 2z

EyH d Ir_lg)geR:rgl Sr_]Z'- 455&?4\4)&}/&3r-glipgeng'ﬁ‘)‘i-y§§ul}ogyllsa?nlh?o%-ﬁygdrzxry- - ZEbQ%\zo gz%ﬂﬂhi%]QnSi sting of

pentanoic actd

20  Example 27 is prepared from 2-mercaptobenzoxazole and 1d using the procedure described for

compound 20.

Example 28

2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amine-4-hydroxy-5-[2-benzimidazolylthio]-
pentanoic acid

35 Example 28 is prepared from 2-mercaptobenzimidazole and 1d using the procedure described for

compound 20.

Example 29

2-[(4'-Methoxy][1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[2-(1-methyl-1H-imidazol-
2-yDthio]-pentanoic acid

30 Example 29 is prepared from 2-mercapto-l-methylimidazole and 1d using the procedure

described for compound 20.



(B) Tis selected fromthe group consisting of hydrogen and hydroxy; (C) R5
is selected fromthe group consisting of hydrogen and aI{él ESF(?@ Mis

-E- (CR19R19' ) WR20 where (1 ) wis fromO to about 4; (2) ‘Qf Pected from
a-0; -Swouses x is fromOto 2; and - NR2' where R21 iPETESDAA519%d from
hydr ogen, al kyl, al kenyl, heteroal kyl, aryl, heteroaryl, cycloal kyl, and

het erocycl oal kyl, or R21 can join with R2 to forma ring with 5 to 8
menbers and 1 to 3 heteroatons; (3) eagh R 9 and R19' is hydrogen; (4) R2
is selected from hydrogen, al kyl, al kenyl, alkynyl, heteroal kl, hal oal kyl,
cycl oal kyl, heterocycl oal kyl, aryI and teroaryl; and (E) Zis E-Y 1
CR33R33°1 A, ~ Z., ~Cc where a. E ard® -CH; b. Lis -C(R35)=C(R35")-

where R35 e ; (d) A
i s select e%“? r@?nag’g\g’g?'bnq%g’éﬂj ?& @i’“yal“'a‘“" §%y§ 031‘%[5 ?QSmef‘hﬁ'lﬁctlt( %597%7 ) e- R38
wher e c i sylphiohpenti@® acid sel ect ed from hydrogen, al kyl, alkenyl, alkynyl,
hal ogen, heteroalkyl hal oal kyl, aryl, heteroaryl, cycloalkyl) and

her er ocyc| B30 ipnrepgred 8ﬁm|5cfaqrcapt§dmhylteﬁaaglf erddd vens Be Preseavre Aesprbed f or
Formula (I }mc&ﬁpoanmar maceuti cal | y-acceptabl e salt, or biohydrolyzable

am de, ester, or imde thereof. 2. The conpound of claim1, wherein R38 is
selected from al kyl, heteroal kyl, aExampld#teroaryl, cycloal kyl and
het er ocycl oal kyl . 3. The conpound of claim2, wherein R38 is selected from
het er oar y| 2d¢tMethory(bd yiplsaylkgyl)sulfonyllaminoetiyd nys-SeltS-wbthilrh33t-thigdrdi n t he
het eroaryl i Binddilpehdahoil £ from the group consisting of halo, cyano, nitro,
hydr oxy, carboxy, am no, acylam no, alkyl, heteroal kyl, hal oal kyl, phenyl,
al koxy, ar gkane 3hed pregungdyfredx \5-mettiytl1, Bﬁmimblbaﬂ}ﬁoﬂ mrmojsmg&he i[dae:dﬁ:enpound

of claim 3, terocycl oal kyl is substituted fromthe group
consi sting dﬁs\f;,\ﬁﬁgﬁ%cmg%wﬁ‘pﬁ) hydroxy, carboxy, keto, thioketo, am no,

acyl am no, acyl, amdo, alkyl, het eEQigJ,ﬂgyiz, hal oal kyl, phenyl, al koxy,

aryl oxy, and conbi nati ons t her eof . onpound of claim1l1l, wherein Zis

ﬁ et hoxy phgpiyMethoxy(11 CoipReapP4iBsiton ] aiidB-4khy OGN mERyI-AHANG4RS are each
ydrogen. triazol-3-yl)thio]-pentanoic acid

Example 32 is prepared from 4-methyl-4H-1,2 4-triazole-3-thiol and 1d using the procedure

described for compound 20.

20 Example 33

2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(5-(methylthio)-1,3,4-
thiadiazol-2-yl)thio]-pentanoic acid

Example 33 is prepared from 5-(methylthio)-1,3,4-thiadiazole-2-thiol and 1d using the procedure

described for compound 20.

25 Example 34
2-[(4'-Methoxy([1,1'-biphenyl]-4-yI)sulfonyljamino-4-hydroxy-5-[2-thienylthio]-pentanoic
acid

Example 34 is prepared from 2-thiophenethiol and 1d using the procedure described for

compound 20.

30 Example 35

2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-{(5-phenyl-1,3,4-oxadiazol-
2-yDthioj-pentanoic acid



2 2 SEP 200 75 8. The compound of claim 1, wherein the conpound is selected

fromthe group consisting of: 22 SEP 2003
2-[(4'-Methoxy[ 1, 1' - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr ox -5pent anoi c
acid; Y WO oo 1993 PCT/US00/05195

[(2~t hi azol yl )thi o] 2-C(4' -(Methylthio)[1, 1" -bi phenyl]-4-yl)sul fonyl]amno-4
-h drox Y vy 5 [(2thiazolyl)thio]-pentanoic acid;
2-[ (4' - Phenoxy[ 1, 1' - bi phenyl ] -4-yl) sul fs@anyl ] am no- 4- hydr ox -5pent anoi c
acid, Y
[(2th|azol | n | fonyl ] am
i no- 4 hy dr %ﬁé&@p?? é%ﬁl[eélllcdl fr%? Mﬁ%tﬁ%%g%?ggr%%%e 21111%] nB ri% 1}§n]g tﬁle ¥f02e%ﬁ¥
2-[ (4" - (2- (@escrved fagicmpaypd 3t hoxy) [ 1, 1' - bi phenyl ]-4-yl)sulfon 1 am Y ]
no- 4- hydr oxy-5[ (2-thi azol yl )thi o] - pentanoic acid; 2-[(1,1':4",1
"-Terphenyl ] -4-yl)sul fonyl] am' no 4- 3%6-5 2-th'" pentano~c acid; [(
i azol yl) thi ; 1, sul yI ] am no-
4 hydr oxy- 50%4(2 QL eglfoﬁ?'[at ‘?F S“g*é’ﬁ’)fi%?oc}}éydp%gg?ﬁy Jméhywz’henyl;
2-[(3' -Et hdny{zml-llyl)tbiOhh@nmoacwdyl)suI f onyl ] am no- 4- hydrox -5- 2 pentanoic
acid; Y [(
t hi azol yi ) tHxemplp 36 sapepRazed Neomh éripispisory (4 wethgraphepih Bzl and gl wiagnthso- 4- h dr
Y 0xy-5- [ ( Zuodbdtkdesdishd fofopboidgd.anoi ¢ acid;
2-[[4-[ (4- Met hyl phenyl ) et hyny! ] phenyl ] sul fonyl jamno-4-h drox y vy 5-t(z_
hi azol yl ) t hi o] - pent anoi ¢ aci d; Example 37

[ [ 4- (Phenyl azo) phenyl ] sul f onyl ] am no- 4- hydr oxy-5~[ (2-t hi azo aci d;
yl ) t hi o] - pleit4'eshaxy(1,1'-biphenyl}-4-yl)sulfonyljamino-4-hydroxy-5-[(6-chloro-2-

[ (4" - Chl ofefokazbiynBidifeRtahdic fad/! ) sul fonyl ] ami no-4-hydrox -5 pentanoic
cid;, Y

[ 2-t hi azol yﬁlﬂaﬁbﬁbi1s[}frébare3fr61m[ciﬂoﬂé-2-@cjnﬂh%)éhﬁd 4ndyld\Gink iepydch@ur® dgridedhy dr OX
-5 pent an0| aC| [ 2-t hi azol yl t hi 0]

271 (i - o1 1 PUGFBREERY (1. 1 “of phenyl |- -yl ) sul fonyl | ani no-4-h d ¥
roxy-5-[2_ th| azol yl thi o] - pent anoi ¢ @i che 38

2-[(4'-Methoxy[1,1'-biphenyl]-4-yD)sulfonyljamino-4-hydroexy-5-[[3-(methylthio)-1,2,4-
thiadiazol-5-yl]thio]-pentanoic acid

t
2
I
2-
a

20  Example 38 is prepared from 3-methylmercapto-5-mercapto-1,2,4-thiadiazole and 1d using the

procedure described for compound 20.

Example 30

2-{(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[[5-(4-pyridinyt)-1,3,4-
oxadiazol-2-yl]thio]-pentanoic acid

25 BExample 39 is prepared from 5-(4-pyridinyl)-1,3,4-oxadiazole-2-thiol and 1d using the procedure
described for compound 20.

Example 40

2-[(4'-Methoxy[1,1'-biphenyl]-4-yD)sulfonyl]amino-4-hydroxy-5-[(5-methoxybenzothiazoly-
2-yD)thio}-pentanoic acid

30 Example 40 is prepared from 2-mercapto-5-methoxybenzothiazole and 1d using the procedure

described for compound 20.
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2-[(4'-Methoxy[ 1, 1" - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydrpxysep- fgohenyl t hi o) p
ent anoi ¢ aci d;

2-[[ (1,1 \BPﬁWélﬁgﬂ ) - 4-yl ] sul f onyl ] ani no- 4- hydr oxy- 5- ( phefSHYHNPH25hent anoi ¢

aci d;

2- [(4 Met hoxy[ 1, 1' - bi phenyl ] - 4- yl)sulfonyl]anlno 4- hydr oxy-5- (benzylthio)p
ent anoi ¢ aci d;

2-[(4" - thhoxy[l 1' - bi phenyl ] - 4- yI)squonyI]anlno 4- hydr oxy-5-[ (benzyl ) sul f
onyl ] pent anoi ¢ aci d;

2-1 (4 -ﬁhthoxy[l 1' - bi phenyl ] - 4- yI)%ﬁ*?%ﬁy | ] am no- 4- hydr oxy- 5- (phenyl am no)
pent anoi ¢ g 4dM th 11‘-bi henyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(5-methoxy-benzimidazol-

5-[(4" - et Aok T P A - Ry e By

H 1,2, 4- trﬂé@ @JV¥W¥%?%ﬂdpentan0|c aci d;

[ZJ-GL'E Lal_n;):vgt %g%(néil 4} is pre:garecf1 }40111 5-m Xdu) - -ber?zrllrxmlz%lrghlo? and 'l}idlfs%%he px(ogqurréyl am no)
2-[ (4" - Met deotjed fot ‘cothpopin2y | | - 4- yl ) sul f onyl ] am no- 4- hydr oxy- 5-[ ( 2i m dazol yl
) thi o] - pentanoi c aci d;

2-[(4'-Nethoxy[1, 1 -biphenyl]-4-yl)Exmued? | ani no- 4- hydr oxy-5- [ [ 2- (5met hyl b

enzi m dazol y h|o ent anoi ¢ ac

2T < ot RN Metboeb i PR 2 DSy aminaet P RS hep B 24 319 qui na
zol i nonyl )tskyl)ﬂiio]geﬁtaamamd aci d;

2-[ (4" - Met hoxy[ 1, 1' - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr oxy-5-[ ( 6- et hoxy-2b
enzot hi azolBrkiplhi4d]is pepera@infyore Seberg}-1H-1,2,4-triazole-3-thiol and. 1d using the procedure

2-[ (4" - thh@éMggiﬁkchb@Q@ﬂyl] 4-yl ) sul fonyl ] am no- 4- hydr oxy- 5-[ 2benzot hi azo
| yl t hi 0] - pentanoi ¢ aci d;

2-[ (4" - Methoxy[ 1, 1 blphenyl] 4-yl ) gnthripleyd | am no- 4- hydr oxy- 5- [ 2benzoxazol y
| t hi 0] - pent anoi ¢ aci d;

2 [ (4" -Met mxy{Mqtlidxymlphmhgdyllwyilfomma‘nﬂmy#-}qadrbxﬁ-m—hseﬁwb&-yursnyp)zlﬁdﬂzi m dazo
Ithi o] - p ‘%L%@md
[(4"- N@t F bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr oxy- 5- [ 2- (1- net hyl -
H m dazol Ex%m lL=)4§ hi mrﬂ&{l%fe Ci- fiu‘anthlog ard RERigORS prodedure descnbed for

-[ (4" -Methoxy[ 1 phenyl ] -4-y )su f onyl ] am no-4- hydr oxy-5-[ ( 1- net hyl -
etrazol - 5”?@?? ¥ - pentan0|c aci d;

-[ (4" -Met hoxy[ 1, 1' - bi phenyl ]-4-yl)sul fonyl]am no-4-hydroxy-5-[(5-nethyl -

, 4t hi adf azol - 2-yl ) t hi o] - pent anoi ¢ jﬁpﬂnﬂéﬁ

-[ (4" - Met hpxy[ - met hyl - 4(
12, artri Sarhonfh ERERANECoNlH AR g8 R0s folbtelaalincidy

[(4 - N@thﬂ%ﬁ?ﬂ“ﬁ“dblphenyl] 4- yl)sulfonyl]anlno 4- hydr oxy-5-[ (5- (et hyl th
)
[
p

1, 3, 4-thiadi azql.- 2 0 n0|c a

(4 - Meth pif 4his B'F%ﬁgélﬁ{flﬂ ‘]'H‘Q ‘iPIZ?“S fj‘“grﬁdrﬂ%‘“ﬁ thePaRes e 45554 T eny i ¢ hi
ent anoi Cccmppui';d 20.

4' - Met hoxy[ 1, 1' - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr oxy-5-[ (5-phenyl -

3, ngadlézol %[yl)thlof pe%th0|Z ;CE&gJ&zﬁJ Y y-5-1(5-p Y

2-[ (4" - Met hox sul f onyl ] am no

Camet hoxy ph g P YedinsL SO s Shp SR e s pympiain Yoididy|

2-[ (4" - Met hpestgubichcldbi phenyl | - 4. -yl ) sul f onyl ] am no- 4- hydr oxy-5-[ (6-chl oro-2
benzoxazol yl )t hi o] - pent anoi ¢ aci d;

2-[ (4" - Met hExanfple 43 is lprephred §rbh 24my¢a)mpbrrm¢19d gndrtidrysing theymteagshye Besfrited faret hyl t h
i0)1,2,4- thb&&b&ﬁ%0'5 yl 1t hi o] - pentanoi ¢ aci d;

2-[ (4" - Met hoxy[ 1, 1" - bi phenyl ] - 4- yl)sulfonyl]anlno 4- hydr oxy-5-[[5-(4-pyridi
nyl) 1, 3, 4- oxadi azol - 2-yl ] t hi 0] - pent apginspieds d;

2-[ (4" - Met hoxy[ 1, 1" - bi phenyl ] - 4- yI)squonyI]anlno-4-hydroxy-5-[(5nethoxyben
zot hi azol y- 2-[@-Methogy[1 pelsiprengll-d-yhailfdnyl]amino-4-hydroxy-5-[4, 6-dlmethylpyrlmidin-2-
2-[(4'-N@thgﬁx+%¥%#m§%ggﬁnyl] 4-yl)sul fonyl ] am no- 4- hydr oxy-5-[ ( 5- met hoxybe
nzi m dazol - 2-y I 0] - pent anoi ¢ aci d;

2-[ (4" -Methoxy[ 1, 1" - bi phenyl ] - 4- yI)squonyI]anino-4-hydroxy-5-[(5-pheny|-
Hl, 2,4-triazol -3-yl)thio]-pentanoic acid;

2-[ (4" - Met hoxy[ 1, 1' - bi phenyl ] -4-yl)sul fonyl ] am no- 4- hydr oxy-5-[ (2- et hyl - 3f
uranyl )t hi o] - pent anoi ¢ aci d;

N O I\J_I\)\;I\le\);l\)l—‘

l‘—'lol



2 2 SEP 200
2-[ (4" - Met hoxy[ 1, 1' - bi phenyl ] -4-yl ) sul fonyl ] am no- 4- hydr, =3- nmet hoxyphe
nyl )t hi o] - pent anoi ¢ aci d; ZQ¥%E§ ﬁﬂﬂ
2-[(4'-N®t@@nwh&nl'-biphenyl]-4-yT)squonyI]anino-4-hydnqxumamkﬁwrinidin-2y
| t hi 0] - pent anoi ¢ aci d;
2-[ (4" - Met hoxy[ 1, 1 blphenyl] 4-yl)sul fonyl ] am no- 4- hydr oxy-5-[ 4, 6di net hyl p
yrim din-2- yIthlo] pent anoi ¢ aci d;
2-[ (4 -Methoxy[ 1, 1' - bi phenyl | - 4-yI ) sul PBnyl | ani no- 4- hydr oxy- 5- [ pyri di n- 2-yl
t hi o] pent anoi ¢ aci d;
2-[ (4" - et ﬁ&mq%lls—pmppqqé #rpm] 4, Gdigethy 2-eseaplopinidioe. andhiddysingythesprpgsdurt n- 2-yl t h
i 0] pent anoiggscrdell Eor compound 20.
2-[ (4" - Met hoxy[ 1, 1" blphenyl] 4-yl ) sul fonyl ] am no- 4- hydr oxy- 5- [ 4nmet hyl couna
rin-7-ylthio] -pentanoic acid, Example 47
2-[ (4" - Met hoxy[ 1, 1 blphenyl] 4-yl)sul fonyl ] am no- 4- hydr oxy-5-[[ (4nmet hoxyph
enyl ) net hy Rj[(#+Msthopy b1 abiplienyli-diyHsulfonyl]amino-4-hydroxy-5-[pyridin-2-ylthio]-
2-[ (4" - th?gﬁ Yiole akig 0T phenyl ] - 4-yl) sul fonyl ] am no- 4- hydr oxy-5-[[ (4f | uor ophe
nyl ) met hyl I 0] - pent anoi ¢ aci d;
]2- [ (:1 et IEQM%J—‘V;‘L is BepRQnydni z%&da}ts;%ﬁﬁaxﬁd LGkl the YSLERXY dererdbbdidrur Y1 thi o
pent-anoi ¢ aci

2-[ (4" - Met KERBAMA 20 _ hi phenyl | - 4-yI ) sul f onyl | ani no- 4- hydr oxy- 5- [ ( 2t hi enyl ) ne
t hyl t hi 0] - pent anoi ¢ aci d;

[ (4" -Methoxy[1, 1 blphenyl] 4- yl)sﬁﬂmﬁﬁﬁ]anino 4- hydr oxy- 5- phenoxypent an

ic acid; .(@'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-[purin-2-ylthi t
(4" - Mot BT T e e g e o P e B0, i - 3- y

2-

(0}

2-

oxy]pentandF@ aci d;
|2 y] D Snt }%8‘%@ % 18 prr.F;))Qrgci1 ¥r| Jn 4m\ércgp%oup|u:fn9en¥1d] Iadmusrxlnog the oce(?urey descxgbpé( fclarm di n-2y
2-

[ (4" - Met lvomyduid 20. - blphenyl] 4-yl ) sul fonyl ] am no- 4- hydr oxy- 4- et hyl - 5-[ ( 1-
Nnethyl-lnldazol 2-yl -thio)-nethyl]-pentanoic acid, 2 2 ~SEP ZOCE 79
(4' - Met hoxy[ 1, 1' - bi phenyl ] - 4- yl)ﬁwmmkgﬂ]anino 3- phenyl net hoxy- 4- hydr oxy

5[ (2- thlazol¥ﬂ%%h|oa pent anai ¢ aci

(4 Thi At hosthgxy g b*@#ﬂﬁﬂ?ﬂﬂ‘?‘*‘&’ﬂ?ﬂ‘)ﬂ%ﬂ 1-BYfrpyatiiérmpetyleprmatindat hoxy4hydr o
5- [ ( 2- t hylthibPperitadold x0dd- pent anoi ¢ aci d;

(4 Met hoxy[ 1, 1' - bi phenyl ] - 4- yl)sulfonyl]anlno 3, 4-di hydr oxy-5-[ (2t hi azo
)th| 0] - pPéxample 049 isapriephred from 7-mercapto-4-methylcoumarin and 1d using the procedure

(4'-thhg&y&;iﬁé&g%gﬁﬁaﬁl]-4-y|)su|fony|]anino-3,4-dihydroxy-5-[(4-nethy
H)-1,2,4-triazol -3-yl)thio]-pentanoi c acid;
(4'- N@thoxy[l 1" - bi phenyl | - 4-yl') Rxbing1e¥0 ]anlno 3, 4-di hydr oxy-5-[ (4- net hy
4(H)-1,2,4-triazol -3-yl)thio]-pentanoi c acid;
(4' - Met hoKy IMethoxybi, ISbtubyiy)j-dyhshewyl] fming-#hgadriores-ficday dr oxy- 4- met hyl - 5- ( (3t
| uor onet ] pent anoi ¢ aci d;
4' - Nhth@%@ﬁ%&ﬁgb@maﬁgtthBﬂQﬂﬁ&uﬁ fonyl ] am no- 4- hydr oxy-5-[ (3trifl uorom
| ) 2:5 pyﬁ)la ie -shIy ;f?c]paﬂ@ Bba Q%&heﬁf bt-q!oluenethlol and 1d using the procedure dcscnbed for

Met hoxy 1' -'bi phenyl ] -4-yl fonyl ] - N- et hyl -"am no- 4- hydr oxy- 5phen
i o) penf“&??@?‘@ 28ci d;

(
y
ﬁl
(4" - Methoxy[ 1, 1 blphenyl] 4-yl)sul fo ]anlno 3- phenyl net hoxy- 4- hydr oxy
(2-thiazolyl)thio]- pentan0|c aC|§ﬁm—9E£-

(

(

)

(

B[ (o ¢ PR Pi; | giapenpxk‘gm&o DM RT3 Pheny! met hoxy- ahycr

4' - Met hﬂ%}}'[’ﬂhe!!yl M ol-yentgngip 3eddy| f onyl ] ami no- 3, 4- di hydr oxy- 5-[ ( 2t hi azo
t hi o] - pentan0|c acid

4' - NBt hb3appee St is merféﬁm‘* Buopqbmelmets R 2l hBing the RiPteUrF 856798 ff 4- et hy
H-1 (2, dmmmmamml-B yl ) thi o] - pentanoi ¢ aci d;

[(4"-Methoxy-[1, 1’ biphenyl]-4-y|)-su|fony|]-anino-3-(2-phenoxynethy|[1,3
i oxan-2-yl)-propi oni ~ aci d;

(4" -Bronp-[1, 1" - bi phenyl ] -4-yl)-sul fonyl]-am no-3-(2-phenoxymethyl [1, 3] d
i oxan-2-yl)-propionic acid; 2 ~ SEP 209 so

j (4" -Methoxy-[1,1' b|phenyl]-4-y|)-sulfonyl]-anino-3-(2-thiophenoxynethyl
[1,3]dioxan-2-y|)-propionic acid; 2-[(4'-Meth oxy-[ 1,1'-b i p he
nyl]-4-yl)-s a lfo nyl]-a mi n o-3-[2-(2-0x0-azepa

n- 1yl met hyl)-[ 1, 3] di oxan-2-yl] - propionic acid, and

2-[ (4" - Methoxy-[1, 1'-bi phenyl]-4-yl)- sulfonyl] am no- 3- (2- phenoxyet hyl [1, 3]
di oxan-2-yl)-propionic acid. 9. A pharnmaceutical conposition conprising:



(a) a safe and effective anount of a conpound of claim1; and (b) a

phar maceuti cal | y-acceptablte carrier. 10. Use of the conpound of any one of
clains 1-8 for the preparation of a pharnmaceutical conp@?2 {SEBN20f%
preventing or treating a netall oprotease related disorder..| nal i an
subject. 1 O0¥H@%use of claim 10, wherein said netall op%&?@%&@osﬁgl at ed

di sorder is selected fromthe group consisting of arthritis) cancer,

cardi ovascul ar di sorder) skin disorder, ocular disorder, inflammtion and
gum di sease. 12. The use of claim 10, -wherein the disorder is arthritis,
and is chosen fromthe group consisting of osteoarthritis and rheunmatoid
arthritis. 13. The use of claim 10)g .&hNn the disorder is cancer. 14. The
use of claim 10, wherein the disorder I's cardi ovascul ar di sorder chosen
from t he gr-puEMemeSS1 ibiitheyl]-Ail)salf@y]]fbmo4WPORAS MrfutMRBPpéntmpichear t
failure, agq rosclerosis, plaque rupture, reperfusion injury, ischem a,
chroni c ob&Tuctive pul monary di sease, angi opl asty restenosis and aortic
aneurysm Exa%l le %rgpqya'ji'oﬁllfu;fﬁryl mx% ean(afldcl!lsﬁ‘! %;grocmrcﬁkcgbédhﬁr di sor der
is an ocul ar disorder, and Is chodsen From the grgup onsi sting of corneal

ul cerati oncmPRed 28f corneal healing, nacul ar degeneration, retinopathy, and

pterygium 16. The use of claim 10, _wherejn the disorder is gum di sease)
and is €hosen fromthe group consi s’%"f%?@j%# peri odontal disease and

91091 Vi 1 oISt D Hen- Aoy BRO SRt hE st Bl Gmaipll.n <1 Sor der

epi der nol ypemanpiddacldsa, psoriasis, sclerodemn, atopic dermatitis and
scarring. 18. The use of claim 10, wherein said netalloprotease related

di sorder i Examples&h ist prensred Heomy 2-dignyknsraaptans pidgld vsing: the gpaceduesndaseribedafod dent al
prost hesi s cordffdundldae use of claim 11, wherein said inflammatory condition is
chosen fromthe group consisting of inflammtory bowel disease, Crohn's

Di seaseys ul cerative colitis, pancreBkimpleS4 di verticulitis, acne

i nflammation, bronchitis, arthritis and asthma. 20. The use of claim 10,

wher ei n sai2d@mMethoryhil ohinkesd]-A-yDuplfanyllapingr Hiaydroxy-Sahengxgpentapeicapids s .
Example 54 is prepared from phenol and 1d using the procedure described for compound 20.
Example 55

2-[(4'-Methoxy([1,1'-biphenyl}-4-yl)sulfonyl]amino-4-hydroexy-5-{pyridin-3-yloxy]-pentanoic
20 acid

Example 55 is prepared from 3-hydroxypyridine and 1d using the procedure described for
compound 20.

Example 56

2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[pyrimidin-2-yloxy]-
25 pentanoic acid

Example 56 is prepared from 2-hydroxypyrimidine and 1d using the procedure described for
compound 20.

Example §7

2-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyl]amine-4-hydroxy-4-methyl-5-[(1-N-methyl-
30 imidazol-2-yl-thio)-methyl]-pentanaic acid

a. Methyl 2-[(4'-Methoxy[1,1'-biphenyl]-4-yD)sulfonyljamino-4-methylpent-4-enoate: The
starting methyl 2-fert-butoxycarbonylamino-4-methylpent-4-enoate (6.0 g, 24.7 mmol;
Tetrahedron 1997, 33, 88; Tetrahedron Lett 1994, 3669) is taken in 100 mL of methylene
chloride, treated with 10 mL of trifluoroacetic acid, stirred for three hr., evaporated to dryness



21. The use of claim 10, wherein said netalloprotease related disorder is
nmuscul oskel et al di sease or cachexia. .A AY@R A A . A .A . Al .A3. A3A2

AL AL, . AA . AS. Al AF@ Aly. AGE . A 22 SEP 2003

@. AFSR. Ay. Ah@6 AA, . Ah. AF, . A. AAf . AA@ AUy. AFL. AA. A3Sr. AAfY . A . A o, AL(,

CABNT . Af L MROUSIPL A An A 2 . Ae. A3, | . AF,.A @A3y. A, . AY. BAUSOPSIX A A@
.AL. AE. A. A. Au?. AL S. AN. Af, . Ar. A 1 ". A AS. Afe. Ay. AS . Af. Ay . AyS. AnL. A& A{&y. A
, . Ae. A&bye. A9! f 2. A9y. A( S$; : ubt =45 6C
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9zt oj e ZU] %g']qgi\% )éa ca léa SEKJI%"aThz% ’c‘g Pc%aﬁ_ggfscgﬂéa}%%]N@éﬁ%hf%c’@aﬂvga] cajc”a
] ca] ca] ¢q] cM&SQxa lsym]a@ efaperpied mim(ﬂjér@@ue which is purified over flash silica with

9Q&r MPc7C" Gidkanédd: B0l (7:4) kil Caligfe adial c*aV] ca] caV] caV] ca] caV] ca] ca] c*aV] ca] ¢
aV] ca] ca] c”aV] ca] caV] ca] ca] c®a V]c”aV]ca] ca]c”aV]ca] ca]c”a] ca]c”ha}c

)8: S} TF, ; ec. 3-[(4'-Methoxy[1,1'-biphenyl]-4-yD)sulfonyl]amino-2-oxo-5-methyl-5-[(1-N-Methyl-

kf [ Vca ~alc N n o calc .cal cal cal cidal cha] ca
| oa] ca] oa] CHRPELfiiRbE AL G e G (SR S B 1 P £45,
9<<<<=_=h=cmethyi-2:nieyqartornfidazel} padaidtibed]forspmdaund b te gia & whitessplih] ¢ a] ca] ca] ca] ca]
ca] ca] cal] ca] ca] cal] cal] ca] ca] caU] ca] ca] ca] caU] ca] ca] cal] ca >>>>7??
2/ 2075 GEaadEAPReH A gss-RIshEdrobEed s desspkad densempqung &}fe&}ve’ﬂ&]t&la]a%r%%‘] cal] ca
] caU] ca] ca] wriecalla:al] ca] cal] ca] cal] ca] ca] ca] ca] ca] caU] caU] ca] caU] ca] ca] c$a]
caljc$a HHI | |
JJJJIJIIIIIIIIIFKHKPKUKKKKK) L~Lt NNNNOExampfe SBU] c*a] ca] c”a] ca] c™a] ca] ca] ca] ca]
ca] cBa] cal c?ﬂca ca] ca] ca] c%a] ca] ca] ca] cHa] ca] cHa] ca] c$a] ca] ca] c$a] ca] c
a] c6a! O PGR& 'S!!%Wﬂvll‘ﬂm}‘l )splfonyljamino-A-hydyony-f-anpthyk-S-kitkiazek2-YDU] c] ca] ca
] ca] ca] c"a] aadusetlyhiadentahbic adill cal cal] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] cau
] ca] ca] ca] ca] ca] ca] ca eeeFf M ~f zf _gl gxgggg
hppppppps|r L¥héwsertagehiykde Q7Y it lopdnadbiltikineroaghdthiazal 2 adshritall € kanjonnd nahd i cal caj ¢

aJ ca] ca] ca C a C,: ~a] ca

] ;by;yy% | | gfg%& %Eﬁ%{’]}% %?%EE%F g%ﬁ%‘%@é‘f@a‘f k%ggﬁt%]aa?% %gh(}tg a} cal ca
] ca] ca] ca] ceffida] caU] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
o{"="BJSU | {d{vql gb] Xkf "[ U] U] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] cal] ca] c
aU] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] c%ﬂ@ﬁ] ca] ca] cal ca

1 04691 vake  ZL AR nipndhiith S S ARGk SaN Rl Gl £3 ksl oo cal
U] cMal] ca] ca&ypabipmetby-peiitamtd aclll] caU] ca] ca] ca] c”a] ca] cal] ca9>@Mbegr ~Sez
{vpke [ U gb] Xkf " [ U] ca] ca] cal] ca] cal] ca] cal] ca] caLica!J] ca] ca]c”a]ca]ca]ca]c
a] caV] ca] calhe sfeetig] aridn 5k ap caened aviile Amewpled b lshd-triazole “as described for

>+3! BCGUapUcabidu deldnd Bletksliltihg prafet Rlhgabigalas addriad érkeaidubd o 16 aMk @] caV] ca
] cal] ca] ca Lﬂ_]{c"a n ca; Ul caf‘?aU] cal ca] ca] caV] ca] caV] ca] ca] ca-/ 46<HP f x|
28=y) 5D { vpRratGa"s °F‘?‘c] ca] ca] ca] ca] caU] ca] caD<] ] ca] ca] ca] ca] caU] ca] caV
] caU] caV] ca] caU] ca] ca] cal] ca] cal] ca] & 0ca] ca] ca] cal] ca' ?2\ gs! ~T| vgl gb] X
kf "[]c]]ca] ca]ca]ca] ca]cal]ca]ca]ca]l %‘c@ﬁm] ca] cMa] ca] ca] cal] ca] cal] ca] ca]
ca] ca] ca] cMa] ca] ca] ca] ca] c”a] ca] cMha &+3#X

FRWet uzuoj e_YTkf " [] calU] cal] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca] ca
] ca] ca] c”a] ca] ca] c”a] ca] ca] cMa] ca] ca] cal] ca] cal] ca

"JFS dstb(n@ gl ny| wr | ga\ VKkf " [] c] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] ca] ca] c*a] ca] ca] c”a] ca] ca] ca] cal] cal] ca] cal] ca] ca

3~F$K$KQ "##zupke [ Ukf " [] U] ca] ca] ca] c*a] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca
] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] c”a] ca] c*a] ca] c”a] ca] ca

#H#AH#SAE&L/ N X/ d/ i/ x/ 20R011124p55556U7v9999999{ vgkf a\ Vkf "[] UU] ca] ca] ca] cal] c
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a. 3-[(4>-Methoxy[1,1°-biphenyl]-4-yl)sulfonyljamine-2-0x0-5-[| (3-trifluoromethyl)-2-
pyridyl-thiojmethyl]-tetrahydrofuran: To a solution of methyl 2-[(4’-methoxy[1,1’-biphenyl]-
15 4-yllamino-4,5-epoxypentaneoate 1d (1.9 g, 5.1 mmol) in benzene (25 mL) and triethylamine
(099 mL, 7.1 mmol) at room temperature is added slowly 2-mercapto-3-
(trifluvoromethyl)pyridine (2.29 g, 12.8 mmol). The reaction is stirred overnight at room
temperature. The resulting mixture is diluted with water and the mixture is then extracted with
ethyl acetate (3 x 50 mL). The combined ethyl acetate layer is washed with brine, dried of
20 MgSO04, filtered and concentrated to an oil under reduced pressure. Purification is done by

column chromatography with 30% ethyl acetate in hexanes to 40% ethyl acetate in hexanes as

the eluent to give the desired product.

b. 2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(3-
trifluoromethyl)-2-pyridyl-thio]-pentanoic acid: To a solution of 3-[(4’-methoxy[1,1’-
25 biphenyl]-4-yl)sulfonyl]amino-2-oxo-5-[[(3-trifluoromethy!)-2-pyridyl-thioJmethyl}-
tetrahydrofuran 61a (1.67 g, 3.1 mmol) in water (5 mL) and THF (5 mL) is slowly added lithium
hydroxide (0.74 g, 31 mmol). The reaction is stirred for 4 hr, then concentrated to dryness. The
reaction mixture is diluted with water and then the mixture is extracted with ethy ether (2 x 25
mL) The ethyl ether layer is discarded and the aqueous layer is slowly acidified with IN HCl to
30 pH 5, and then exfracted 3 times with ethyl acetate. The combined ethyl acetate layers are
washed with water and brine, dried over MgSOQ4, filtered and concentrated under reduced

pressure. The compound is purified by HPLC to give the desired product as a white solid.

Example 62

2-[(4'-Methoxy|[1,1'-biphenyl]-4-yl)sulfonyl]-N-methyl-amino-4-hydroxy-5-(phenylthio)-

35 pentanoic acid
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a, Methyl 2-[(4’-methoxy[1,1’-biphenyl]-4-yl]-N-methylamino-4-penteneoate: To a
stirred solution of methyl 2-[(4’-methoxy[1,1’-biphenyl}-4-yl]Jamino-4-penteneoate 1c (3.6 g, 9.6
mmol) in DMF (75 mL) is added Na bis(TMS)amide (1.0 M, 12 mL) f(_)llowed by methyl iodide
(2.04 g, 14.4 mmol) and this mixture is stirred overnight at room temperature. 1 N HCI (25 mL)
10 is then added and the mixture is diluted with water and is extracted with ethyl acetate (3 x 100
mL). The combined ethyl acetate layer is washed with brine, dried with MgSO,, filtered and
concentrated under reduced pressure to the crude product. The crude is purified by column

chromatography eluting with 30% ethyl acetate in hexanes to get the desired product.

b. Methyl N-methyl-2-{(4’-methoxy([1,1>-biphenyl]-4-yl]-amino-4,5-epoxypentanoate:
15 To a solution of methyl 2-[(4’-methoxy[1,1’-biphenyl]-4-ylJamino-4-penteneoate 62a (1.64 g,
4.2 mmol) in CH,Cl, (30 mL), NaHCO, (0.42 g, 5.1 mmol) and water (15 mL) at 0° C, is slowly
added m-chloroperbenzoic acid (57-86%) (1.5 g, ~9 mmol). The reaction is stirred for 18 hr,
The mixture is diluted with aqueous NaHCQ, and this mixture is extracted with ethyl acetate (3 x
250 mL). The combined ethyl acetate layer is washed with brine, dried over MgSO,, filtered and
20 concenirated to an oil.  Purification of this compound is accomplished by column

chromatography with 40% ethy! acetate in hexanes as the eluent to give the desired product.

c. N-Methyl 3-[(4’-Methoxy[1,1’-biphenyl]-4-yl)sulfonyljamino-2-oxe-5-[[(2-
benzothiazolyl)thio]methyl]-tetrahydrofuran: To a solution of methyl 2-[(4’-methoxy{1,1’-
biphenyl]-4-ylJamino-4,5-epoxypentanoate 62b (1.07 g, 2.65 mmol) in benzene (10 mL) and
s triethylamine (0.52 mL, 3.7 mmol) at room temperature is added slowly 2-mercaptothiazole
(0.78 g, 6.6 mmol). The reaction is stirred overnight at room temperature. The resulting mixture
is diluted with water and the mixture is then extracted with ethyl acetate (3 x 25 mL). The
combined ethyl acetate layer is washed with brine, dried of MgSO,, filtered and concentrated to
an oil under reduced pressure. Purification is done by column chromatography with 30% ethyl

30  acetate in hexanes to 40% ethyl acetate in hexanes as the eluent to give the desired product.
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dried over MgSO,, filtered and concentrated under reduced pressure. The white solid is then

recrystallized with ethyl acetate/ hexanes to give the desired product as a white solid.

15 Examples 63-67

The following chemical formula along with Table 2 shows the structure of compounds

made according to the description in Examples 63-67 described below.

Example R, R, R,

63 . /©/0Me ?s\g} '{\©
64 k /@,sm g,’,sm/\s/) Y\@
65 . /©/OM6

)y \/©/ - %s—MZ:T llL/\Ej




Ul c”a] caU] ca] caU] ca] ca U] c”aU] ca] caU] ca] cal] ca]ca U] CAaj caV]ca]ca]ca' |

IMPIQUalchlpljrirrrrrrrrrtiriie £ "zt oi b\ WQ d*U] cad éa3fR 2008
D} ca] 8] oo O %f%f CaL] Chl "S- b #NEYH #HSoBIoR - pF T psss L] €l o2

) zuoj d_YTi d*U] ] cal] ca] cal] ca] calU] ca] caU] ca] cal] ca] caU] ca] cal] ca] cal] ca] ca] c
a] caV] ca] caV] ca] caV] ca] caV]ca]caV]ca]lcaUca W]jca ),);

) ?) **CHP+X+[ ++++++C,j , 1, u,,,,=-U\-d-g-6-. 9. }wpj d_YTj d_YTi d*U] ] cal] ca] cal] c
aljc™a U] cMal] ca] ca] caU] ca] caU] caj cha U c”ay ca] cal] ca] cal ca] cal] ca] cha

Ul c”a] ca] caU] c ) USUR0 ROl O 000t T T L 1322 ap555667 71 7t
7| wr mhc] W d™U] |] ca] cfajgca] cajjca] c” f{ca] caUjca] ca] ca] c
a]J ca] cal] ca] ca ay (&4@]—@(@ cat Jy77777799: : Z. IMP; S; V; W

"""" <<LILLLLKL IS L2 BA B uIUJ carearen um} uu] oAu] uu] va_}vu}vl\ulvr]lv a] Ca] Ca] cMa
] ca] ca] c’a] ca] ca] ca] ca] c™a] ca] ca] ca] ca] c*a] ca] caU] ca] ca

<<<B=6=@=======M-S>>>V?nP? QOO0 ABxallAB{ vpke [ U ] U] ca] ca] cal] ca] cal] ca]
cal ca] c” al £ GREALAA-Sithénil it ke SRl R &R A5 lobgael cal cal cal

cal] ca] ca
E" E1 E@EFEHEtRapgtylftho=pansamoicprif SGGGEGSH H) xs nga\ Vke [ U ] U] ca] ca] c”aU] cal] ca]
c i':l] ca]U]c“a] el CAﬁdﬁf mﬁhﬁ PAbth My Scardoa in@al iga héx lekﬂ ny B Ulster] caiqcaU]] c“i':l] C
a] chal] ca cal ca
U ca] ca]'ta] fg %gﬁéﬁcg%c%ﬁ )a]ctf’aﬂ' ‘?(ﬁ?‘%&gf na] cal ¢
"Na] ca] ca] caRf odl, d}a]]Scmol) and 4- dlmethylammopyndmc (1 5 grams, 0 013 mol) are dlssolved in
8TMI] T" TTUYz ] cal ca]
cal] ca] ca] ca%%?% ca] ca%ﬂ cg(]géa] ca ]ml&% {33] aé'}s gcla] cal ca
] ca] ca] ca] cadlkjnciooly freythylenatohRyive is ldddezlz@@(h{a {r¢ah§d®}1k }t}r]ed 210°€ for five minutes.
[ zupkfa\ W ] calcalgal ca ca a] ca ca] ca] ca
] ca] ca] ca] c’]al] %1"@1& s]&' J r%:egfflc):r d dgi l’%‘ﬁgl'ﬁs% %}z%loé{ P‘f‘%} l ﬂ}y%'}' ~Z~~
[ zupkf a\ | §hieilde &] adaﬁ]dcaa]l dra]rcaat]mna] wathta]qnad@twalb'oa]hdal]l ¢¥] ¢ sddowx bnﬂrbm]tc aJ ca] ca
] ca] ca] ca] C e cal.C % | 10%
P 10@%@9 (@Ml Lm]/o Pile a?r];a%?c] %@}&% ﬁgﬂd &9:6 ]Qé«gh\zé&u@z %%0%,9%01@111 0
3" 10%JU& () evepprateghin awwtwvw ofange qlbvmc}( i aksorbed ntgesitiga selayl mphet} to150dpy

silica column. The column is eluted with hexane/EtOAc (9:1) then with hexane/EtOAc (8:2)

Product fractions are combined and dried in vacuo to give the desired product.

0 b, 2-[(1,1-Dimethylethoxy)carbonyljamino-3-phenylmethoxy-4-pentenoic acid: A

lithium diisopropylamide solution (37.3 M) is prepared from N,N-diisopropylamine (5.2 mL,

37.2 mmol) in THF (30 mL, cooled to -20°C) and 3.7 mL (37.3 mmol) 10 M n-BuLi in hexane.

The LDA solution in THF is added to a stirred solution of N-[(1,1-

dimethylethoxy)carbonyl]glycine-4-phenylmethoxy-2-butenyl ester 63a (14.9 mmol) and ZnCl,

5 (17.9 mmol) in 100 mL THF at -78°C., The mixture is allowed to come to room temperature
overnight. The crude mixture is partitioned between 700 mL ethyl acetate and 700 mL 1 N HCL.
The organic layer is washed with 150 mL dilute NaHCO, solution (3x’s). The bicarbonate
washes are acidified with conc. HC! to pH1 and extracted with 700 mL ethyl acetate. The ethyl
acetate layer is dried over magnesium sulfate and the solvent removed in vacuo to give the

3  named compound.
C. Methyl 2-[4-bromophenylsulfonyl}jamino-3-phenylmethoxy-4-pentenoate: The 2-
[(1,1-dimethylethoxy)carbonyl]amino-3-phenyimethoxy-4-pentenoic acid 63b (1.8 g, 5.37 mmol)
is dissolved in methanol (54 mL) and thionyl chloride (8.3 mL) is added dropwise to the mixture.
The resulting mixture is stirred at room temperature until the reaction is complete by tlc. The

35 crude reaction is dried and re-evaporated from methanol (3 times). The dried reaction mixture is
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sulfate and the solvent removed in vacuo. The crude material is adsorbed onto silica gel and
10 purified over a silica column eluting with hexane followed with hexane:ethyl acetate (8:2).
Product fractions are combined and dried to give the desired product.
d. Methyl 2-{(4'-methoxy[1,1'-biphenyl]-4-y)sulfonyl]amino-3-phenylmethoxy-4-
pentenoate: The methyl 2-[4-bromophcn);1§ulfonyl]amino-3-phenylmethoxy-4-pentenoate 63c
(320 mg, 0.683 mmol) is dissolved in benzene (4 mL) and sodium carbonate (148 mg), in water
15 (0.6 mL), is added along with tetrakis(triphenylphosphine)palladium. 4-Methoxyphenylboronic
acid (157 mg, 1.03 mmol), in methanol (0.4 mL), is added and the mixture is heat to reflux
overnight. Ether is added to the reaction which is washed with water (3 times) and brine, the
organic layer is dried over magnesium sulfate and the solvent stripped in vacuo to give the crude
product as a yellow solid. The crude material is adsorbed onto silica gel and purified over a
20  silica column eluting with hexane/ethyl acetate (9:1) followed with hexane/ethyl acetate (1/1).
Product fractions are combined and dried to give the desired product.
e. Methyl 2-[(4'-methoxy(1,1'-biphenyl]-4-yD)sulfonyl]amino-3-phenylmethoxy-4,5-
epoxypentanoate: The methyl 2-[(4'-methoxy[l,1'-biphenyl]-4-yl)sulfonyl]amino-3-
phenylmethoxy-4-pentenoate 63d (1.23 g, 2.48 mmol ) is dissolved in methylene chloride (9 mL)
25 and sodium bicarbonate (252 mg), in water (4 mL), then the reaction is cooled to 0°C. 3-
Chloroperoxybenzoic acid is added slowly and the reaction is stirred for two hours. The
substrate is still present so additional 3-chloroperoxybenzoic acid is added (1 g) along with 175
mg sodium bicarbonate and the reaction is stirred overnight. The mixture is diluted with aqueous
sodium bicarbonate solution and methylene chloride and the layers are separated. The aqueous
s0 layer is washed with ethyl acetate (3 times) and the organic layers are combined and dried under
reduced pressure. The resulting material is redissolved in ethyl acetate and washed with dilute
sodium bicarbonate solution and then with brine, dried over magnesium sulfate and concentrated
in vacuo to a light brown oil (2 g). The crude material is adsorbed onto silica gel and purified
over a silica column eluting with hexane:ethyl acetate (8:2) followed with hexane:ethyl acetate
35 (1:1). Product fractions are combined and dried to give the desired product.
f. 3-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyljamino-2-0xo-d4-phenylmethoxy-5-{[(2-
thiazolyl)thio]methyl]-tetrahydrofuran: The methyl 2-[(4'-methoxy[l,1'-biphenyl]-4-
yDsulfonyl]amino-3-phenylmethoxy-4,5-epoxypentanoate  63e (285 mg, 0.558 mmol) is
dissolved in benzene/triethylamine (2.5 mL, 0.101 mmol) and 2-mercaptothiazole (164 mg, 1.40
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organic layer is washed with brine, dried over magnesium sulfate, and the solvent removed in

20  vacuo. The crude material is adsorbed onto silica gel and purified over a short silica column
eluting with hexane/ethyl acetate (1/1) followed with ethyl acetate and ethyl acetate/methanol

(8/2). Product fractions are combined and dried to give the desired product as a white solid.

Example 64

35 2-[(4'-Thiomethoxy[1,1'-biphenyl}-4-yl)sulfonyljamino-3-phenylmethoxy-4-hydroxy-5-[(2-
thiazolyl)thio]-pentanoic acid

Example 64 is prepared from 4-(methylthio)phenylboronic acid and 63d using the procedure

described for compound 63.
Example 65
30 2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-3,4-dihydroxy-5-[(2-thiazolyl)thio]-
pentanoic acid

Example 65 is prepared from compound 63g by hydrogenolysis of the ‘corresponding benzyl
ether.

Example 66

35 2-[(4'-Methoxy[1,1'-biphenyl]-4-yDsulfonyljamino-3,4-dihydroxy-5-[(4-methyl-4(H)-1,2,4-
triazol-3-yl)thio]-pentanoic acid
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(1.06 g, 5.94 mmol) and five drops of 48% HBr and stirred for 3 hr. The mixture is then
partitioned between dil. NaHCO, and hexanes:EtOAc (1:1). The organic layer is washed with
1s  brine, dried over MgSO4, filtered and evaporated. The residue is purified over flash silica with
hexanes:EtOAc (10:1 to 7:3) to give a pale yellow oil which solidified upon standing.
b. Ethyl 2-tert-butoxycarbonylamino-4-oxo-5-phenoxypentanoate: The  starting
bromoketone 68a (3 g, 8.9 mmol) is taken in 80 mL of THF:DMF (5:3) in the presence of phenol
(1.0g, 10.7 mmol) and 4.7 g of Na,CO,. The resulting solution is heated to 85°C for 16 hr,
2 cooled to RT, diluted with EtOAc, washed with water and then dil. Na,CO,, dried over MgSO,,
filtered and evaporated to give a tan oil which is purified over flash silica with hexanes:EtOAc
(3:1) to yield a pale yellow oil.
¢. Ethyl 2-amino-3-(2-phenoxymethyl-[1,3]dloxan-z-yl)-propionoate: The starting ketone
68b (2.14 g, 6.3 mmol) is taken in 20 mL of methylene chloride in the presence of 1,3-
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@_10%&' ( ) mmol). The resulting mixture is allowed to stir for 2 hr, diluted with EtOAc, washed with 1IN
NaOH, washed with 5% NH,C], dried over MgSQ,, filtered and evaporated to give a pale yellow
oil.
d. Ethyl 2-[(4'-Methoxy-[1,1'-biphenyl]-4-yl)-sulfonyl]-amino-3-(2-phenoxymethyl-
10 [1,3]dioxan-2-yl)-propionoate: The free amine 68¢ (982 mg, 3.17 mmol) is taken in 20 mL of
CH,C], in the presence of 2 mL of NEt,, treated with (4'-methoxy-[1,1'-biphenyl]-4-y1)-sulfonyl
chloride (1.07 g, 3.81 mmol), stirred for 12 hr and partitioned between EtOAc and IN HCI. The
organic layer is washed with brine, dried over MgSO4, filtered and evaporated to give a yellow
solid which is purified over flash silica with hexanes:EtOAc (3:2) to give a white solid.

15 e The starting ester 68d is hydrolyzed as described for compound 1f to give the title acid as a
white solid.

Example 69
2-[(4'-Bromo-[1,1'-biphenyl}-4-yl)-sulfonyl]-amine-3-(2-phenoxymethyl-[1,3] dioxan-2-yl})-
propionic acid

20  The starting free amine 68¢ is coupled to (4'-Bromo-[1,1"-biphenyl]-4-yl)-sulfonyl chloride and
carried forward to the title acid as described for compounds 68¢-e.

Example 70
2-[(4'-Methoxy-[1,1'-biphenyl]-4-yl)-sulfonyl]-amino-3-(2-thiophenoxymethyl-[1,3]dioxan-
2-yD-propionic acid

35 The bromoketone 68a is coupled with thiophenol and carried forward to the title acid as

described for compounds 68b-e.

Example 71
2-[(4'-Methoxy-{1,1'-biphenyl}-4-yl)-sulfonyl]-amino-3-[2-(2-0x0-azepan-1-ylmethyl)-
[1,3]dioxan-2-yl]-propionic acid

30 a, Ethyl 2-fert-butoxycarbonylamino-4-oxo-5-phenoxypentanoate; The  starting
bromoketone 68a (1.0 g, 3.0 mmol) is dissolved in 1 mL of DMF, treated with 1-aza-2-methoxy-
1-cycloheptene (0.518 mL, 3.6 mmol) and heated to 60 °C for 16 hr. The mixture is then
dissolved in EtOAc, washed three times with water, dried over Na2S04, filtered and evaporated
to give an amber oil. This material is then purified over flash silica with hexanes:EtOAc (4:6) to

35 give the desired lactam as a yellow oil.

b. The starting lactam 71a is carried forward to the title acid as described for compounds 68c-e.

Example 72
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s 2-[(4'-Methoxy-[1,1'-biphenyl]-4-yl)-sulfonyl]-amino-3-(2-phenoxymethyl-[1,3]dioxan-2-yl)-
propionic acid

The starting ketone 68c is ketalized with 1,3-propanethiol and carried forward to the title acid as
described for compound 68c-d.

IX. Examples - Compogitions and Methods of Use

10 The compounds of the invention are useful to prepare compositions for the treatment of
ailments associated with unwanted MP activity. The following composition and method
examples do not limit the invention, but pro'vide 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

15 results. The skilled practitioner will appreciate that the examples provide guidance and may be
varied based on the condition being treated and the patient.

The following abbreviations are used in this section:
EDTA: ethylenediaminetetracetic aicd
SDA: synthetically denatured alcohol

20 USP: United States Pharmacopoeia
Example A
A tablet composition for oral administration, according to the present invention, is made
comprising:
Component Amount
25 The compound of Example 1 15mg
Lactose 120 mg
Maize Starch 70 mg
Talc 4mg
Magnesium Stuart 1 mg
30 A human female subject weighing 60 kg (132 1bs), 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.

3 Example B

A capsule for oral administration, according to the present invention, is made
comprising:
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Component Amount (%w/w)
The compound of Example 10 5%
Polyviny! alcohol 15%
Saline 80%
20 A patient having deep corneal abrasion applies the drop to each eye twice a day. Healing

is speeded, with no visual sequelae.

Example D
A topical composition for local administration, according to the present invention, is
made comprising:

25 Component Composition (% w/v
The compound of Example 19 0.20
Benzalkonium chloride 0.02
Thimerosal 0.002
d-Sorbitol 5.00

30 Glycine 0.35
Aromatics 0.075
Purifjed water —9q.s.
Total = 100.00

A patient suffering from chemical burns applies the composition at each dressing change
35 (b.id.). Scarring is substantially diminished.

X le B
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20 Component Composition (% w/v)
Compound of Example 54 0.10
Benzalkonium chloride 0.01
EDTA 0.05
Hydroxyethylcellulose (NATROSOL M) 0.50
25 Sodium metabisulfite 0.10
Sodium chioride (0.9%) a.s.
Total = 100.0

A human male subject weighing 90 kg (198 Ibs), suffering from corneal ulcerations, is
treated by a method of this invention. Specifically, for 2 months, a saline solution containing 10

30 mg of the compound of Example 54 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 22 100 mg/mL carrier

3 arrier;
Sodium citrate buffer with (percent

by weight of carrier):
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10 The above ingredients are mixed, forming a suspension. Approximately 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.

15 Example H
A mouthwash composition is prepared:
Component %w/v
The compound of Example 51 3.00
SDA 40 Alcohol 8.00
20 Flavor 0.08
Emulsifier 0.08
Sodium Fluoride 0.05
Glycerin 10.00
Sweetener 0.02
25 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 prevent further
30 oral degeneration.
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What is claimed is:

1. A compound having a structure according to Formula (l)

AN

lo]
o]

L

N

Wherein
(A) R® is selected from the group consisting of hydrogen and alkyl;
(B) T is selected from the group consisting of hydrogen and hydroxy;
(C)R® is selected from the group consisting of hydrogen and alkyl;
(D)M is -E-(CR"*R"%),,R® where

(1) wis from O to about 4;

(2) E is selected from a -O-; -Sx- where x is from O to 2; and -NR?\.
where R?' is selected from hydrogen, alkyl, alkeny!, heteroalkyl,
aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, or R?' can join
with R® to form a ring with 5 to 8 members and 1 to 3
heteroatoms;

(3) each R'"? and R'¥ is hydrogen;

(4) R® is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkl,
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl; and

(BE)Zis
E—Y

/ »\f
3333 40
E(AL CRPR®} A-T

where
a. E'and Y are -CH-;
b. Lis-C(R¥)=C(R*®)-, where R* and R*® each is hydrogen;

) % 10%
)-9 F 10%
% & ()- -~
010%rX
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2. The compound of claim 1, wherein R*® is selected from alkyl, heteroalkyl,

aryl, heteroaryl, cycloalkyl and heterocycloalkyl.

3. The compound of claim 2, wherein R% is selected from heteroaryl and
heterocycloalkyl.

4. The compound of claim 3, wherein the heteroaryl is substituted from the
group consisting of halo, cyano, nitro, hydroxy, carboxy, amino, acylamino,
alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy, heteroaryloxy, and
combinations thereof.

5. The compound of claim 3, wherein the heterocycloalkyl is substituted from
the group consisting of halo, cyano, hydroxy, carboxy, keto, thioketo, amino,
acylamino, acyl, amido, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy, and
combinations thereof.

6. The compound of claim 1, wherein Z is 4-methoxyphenyi.

7. The compound of claim 1, wherein R®, T and R® are each hydrogen.
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2-[[4-{(4-Methylphenyl)ethynyl]phenyl]sulfonyllamino-4-hydroxy-5-[(2-
thiazolyl)thio]-pentanoic acid;
2-[[4-(Phenylazo)phenyl]sulfonyllamino-4-hydroxy-5-[(2-thiazolyl)thio}-pentanoic
acid;
2-[(4'-Chloro[1,1'-biphenyl]-4-yl)sulfonylJamino-4-hydroxy-5-[2-thiazolylthio]-
pentanoic acid;
2-[(4'-Bromo[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[2-thiazolylthio]-
pentanoic acid;
2-[(4'-Trifluoromethyi[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[2-
thiazolylthio]-pentanoic acid;
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2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(benzyl)sulfonyl]-
pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-(phenylamino)-
pentanoic acid;
2-{(4'-Methoxy[1,1'-biphenyi]-4-yl)sulfonylJamino-4-hydroxy-5-[(1H-1,2,4-triazol-
3-yl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyi]-4-yl)sulfonyl]amino-4-hydroxy-5-(phenylamino)-
pentanoic acid;
2-[(4'-Methoxy[1,1"-biphenyl]-4-yl)sulfonyljJamino-4-hydroxy-5-[(2-
imidazolyl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[[2-(5-
methylbenzimidazolyl)]thio}-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyl]Jamino-4-hydroxy-5-[(4(3H)-
quinazolinonyl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonylJamino-4-hydroxy-5-[(6-ethoxy-2-
benzothiazolyl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[2-
benzothiazolylthio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyi]-4-yl)sulfonyljamino-4-hydroxy-5-[2-
benzoxazolylthio]-pentanoic acid;

2-[(4'-Methoxy[1, 1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[2-
benzimidazolyithio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[2-(1-methyl-1H-
imidazol-2-yl)thio]-pentanoic acid;



&3

&
&
&
&
&

10
()-
() -
()-
()-
()-

% & ()- FFFFFFFFsSW48&310% & ()- &310% & ()-  2&310% & () -

28310% & ()- FFG3OUG AGGGKX@ 28310% & ()- &2168R &) -

&310%
2&310%

&310% & ()-  25G?GDGEGLGQGRGSGX=48310% & ()-  2&310% & ()- &310%
28310% & ()- &310% & ()- SGGGCCCCGal ) SF+@0% & ()-  ?SF+@0%

38F+@0%& () ,510% & ()-t'7F. 10% & ()-s F f)10%
SF+@0‘V & ﬂ

GCEEEEEEGs W SF+ @
2-[(4'- Methoxy[1 1'-biphenyl]-4-y )sulfonyl]amlno-4 hydroxy-5-[(1-methyl-1H-

tetrazol-5-ylthiol-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(5-methyi-1,3,4-
thiadiazol-2-yl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl}-4-yl)sulfonyllamino-4-hydroxy-5-[(4-methyl-4(H)-
1,2 4-triazol-3-yl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(5-(methylthio)-
1,3,4-thiadiazol-2-yl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[2-thienylthio]-
pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[(56-phenyl-1,3,4-
oxadiazol-2-yl)thiol-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[(1(4-
methoxyphenyl)-1H-tetrazol-1-yl)thio}-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[(6-chloro-2-
benzoxazolyl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllJamino-4-hydroxy-5-[[3-(methylthio)-
1,2 ,4-thiadiazol-5-yl]thio}-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[[5-(4-pyridinyl)-
1,3,4-oxadiazol-2-yl]thio}-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[(5-
methoxybenzothiazoly-2-yl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl])-4-yi)sulfonylJamino-4-hydroxy-5-[(5-methoxy-
benzimidazol-2-yl)thio}-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[(5-phenyl-1H-
1,2,4-triazol-3-yl)thio]-pentanoic acid;

2-[(4'-Methoxy[1,1 '-bi'phenyl]-4-yl)suIfonyl]amino—4-hydroxy-5-[(2-methyl-3—
furanyl)thio]-pentanoic acid;
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methoxyphenyl)thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[pyrimidin-2-
ylthio]-pentanoic acid;
2-[(4'-Methoxy[1, 1'-biphenyl]-4-yl)sulfonyl]Jamino-4-hydroxy-5-[4,6-
dimethylpyrimidin-2-ylthio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonylJamino-4-hydroxy-5-[pyridin-2-ylthio]-
pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyi}-4-yl)sulfonylJamino-4-hydroxy-5-[purin-2-yithio]-
pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]}-4-yl)sulfonyl]amino-4-hydroxy-5-[4-
methylcoumarin-7-ylthio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-5-[[(4-
methoxyphenyl)methyljthio}-pentanoic acid;
2-[(4'-Methoxy[1,1"-biphenyl]-4-yl)sulfonyljJamino-4-hydroxy-5-[[(4-
fluorophenyl)methyl]thio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyl]amino-4-hydroxy-5-[furfurylthio]-
pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyljamino-4-hydroxy-5-{(2-
thienyl)methylthio]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyi]-4-yl)sulfonyllamino-4-hydroxy-5-phenoxypentanoic
acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonylJamino-4-hydroxy-5-[pyridin-3-yloxy]-
pentanoic acid;
2-[(4'-Methoxy[1,1"-biphenyl]-4-yl)sulfonylJamino-4-hydroxy-5-[pyrimidin-2-
yloxy]-pentanoic acid;
2-[(4'-Methoxy[1,1'-biphenyl]-4-yl)sulfonyllamino-4-hydroxy-4-methyl-5-[(1-N-
methyl-imidazol-2-yl-thio)-methyl}-pentanoic acid;
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2-[(4'-Methoxy-[1,1'-biphenyl]-4-yl)-sulfonyl]-amino-3-(2-phenoxymethyl-
[1,3]dioxan-2-yl)-propionic acid;
2-[(4'-Bromo-[1,1'-biphenyl]-4-yl)-sulfonyl}-amino-3-(2-phenoxymethyl-
[1,3]dioxan-2-yl)-propionic acid;



}po~z~~[|[:vWA10 y y: 110X & ()-y YIM 109X & ()- yl0¥X & ()- yOM 109X

& ()-y 10% & ()- yyM10%X & ()-[~r]|[:vU410 y y9 Zgg)w ?my yoyM 10%X
& ()- yM10%X & ()- yS109%X & ()- y 91109 & ()- ysl ()y-r|[:vW410 vy
y9' Z10%X & ()-y yoM 109X & ()- yM10%X & ()- yS10%X & ()- vy, 109X & () -
ys*M 109X & ()- Normal" "Heading 13] gy "Heading 23] c" "Heading 33]c"
"Headi ng_43]c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
" Headi n92%}-Me&honeihm’gmphemxd]gﬁvybrstﬂﬁmv%magf%@- naxgaelivgy

K, 6<=> ~ .49] >BREVM. \ bbhi nt Lz~ "9}; HGCe 9
" on ORIt PR i) 2B Lo () v gr YO
N (% 179z (aniettiony} :+°6iBhah i 4G0-SIBRII RATAOA. b baglizenin-ik

| I mm<oocppr Lv_xby{~0*$t S! Qr 3pP' agc+#t cas@$R #' J/ 20] 3U79;
>a??? cavipst RERTPPICRIRAGH ARG X bm) ~4) cxvMO2?1 | | Tq~/ 1

Ul L #p' h) 5 200: 5 : P2, .

= el BB ! hiohend D ouiany Laming; 32 BREPRAIIT | no_° aet knj quw
z{}[r-./Q13dixan&Byl)-propionic acid.

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

P"#$UR' () *+, -./0123456789: ; <=>?@\BCDEFGH JKLMNOPQRSTUVWKYZ[\] 6Ti nes New

RomanAr i 'ﬁ%"a}wﬁéc@@ﬁ’&'a‘l‘ cHRPosfEBh oM itRag urent

| "#$9&' ()*+, -./0123456789: ;
<=>? @\BOE}RGHIe indNERfoige avvoorit [of lconapauted ghelalo thopar st uvwxyz{ | } ~
I"H#S9R () *+,-./0123456789: ;
<=>? OAB GHI JKLIMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqgr st uvwxyz{| } ~

" HSYE gl))%’a &hérﬁia’b%ﬁ@il acceptable carrier. N
<=>?@\BCDEFGHI JKLMNOPQRST Z[\]~_"abcdef ghij kl mopqgr st uvwxyz{|}~
I"H#3UR () *+,-./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcde

10. Use of the compound of any one of claims 1-8 for the preparation of a
pharmaceutical composition for preventing or treating a metalloprotease related
disorder in a mammalian subject.

11. The use of claim 10, wherein said metalloprotease related disorder is
selected from the group consisting of arthritis, cancer, cardiovascular disorder,
skin disorder, ocular disorder, inflammation and gum disease.

12. The use of claim 10, wherein the disorder is arthritis, and is chosen from the
group consisting of osteoarthritis and rheumatoid arthritis.

13. The use of claim 10, wherein the disorder is cancer.

14. The use of claim 10, wherein the disorder is cardiovascular disorder chosen
from the group consisting of dilated cardiomyopathy, congestive heart failure,
atherosclerosis, plaque rupture, reperfusion injury, ischemia, chronic obstructive
pulmonary disease, angioplasty restenosis and aortic aneurysm.
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15. The use of claim 10, wherein the disorder is an ocular disorder, and is

chosen from the group consisting of corneal ulceration, lack of corneal healing,
macular degeneration, retinopathy, and pterygium.

16. The use of claim 10, wherein the disorder is gum disease, and is chosen
from the group consisting of periodontal disease and gingivitis.

17. The use of claim 10, wherein the disorder is skin disorder chosen from the
group consisting of wrinkle, U.V. skin damage, epidermolysis bullosa, psoriasis,
sclerodema, atopic dermatitis and scarring.

18. The use of claim 10, wherein said metalloprotease related disorder is
chosen from the group comprising joint replacements and dental prosthesis.

19. The use of claim 11, wherein said inflammatory condition is chosen from the
group consisting of inflammatory bowel disease, Crohn's Disease, ulcerative
colitis, pancreatitis, diverticulitis, acne inflammation, bronchitis, arthritis and
asthma.

20. The use of claim 10, wherein said metalloprotease related disorder is
multiple sclerosis.

21. The use of claim 10, wherein said metalloprotease related disorder is
musculoskeletal disease or cachexia.



