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This invention is directed to conmpounds which are useful in treating
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BACKGROUND

10 A number of structurally related metalloproteases effect the breakdown of structural
proteins. These metalloproteases often act on the intercellular matrix, and thus are involved in
tissue breakdown and remodeling. Such proteins are referred to as metalloproteases or MPs.

There are several different families of MPs, classified by sequence homology, disclosed
in the art. These MPs include Matrix-Metallo Proteases (MMPs); zinc metalloproteases; many of

15 the membrane bound metalloproteases; TNF converting enzymes; angiotensin-converting
enzymes (ACEs); diéintegrins, including ADAMs (see Wolfsberg et al, 131 J. Cell Bio. 275-78
October, 1995); and the enkephalinases. Examples of MPs include humaﬁ skin fibroblast
collagenase, human skin fibroblast gelatinase, human sputum collagenase, aggrecanse and
gelatinase, and human stromelysin. Collagenases, stromelysin, aggrecanase and related enzymes

20  are thought to be important in mediating the symptomatology of a number of diseases. .

Potential therapeutic indications of MP inhibitors have been discussed in the literature.
See, for example, U.S. Patents 5,506,242 (Ciba Geigy Corp.) and 5,403,952 (Merck & Co.); the
following PCT published applications: WO 96/06074 (British Bio Tech Ltd.); WO 96/00214
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(Syntex), WD 95/09633 (Florida State Univ.), W 95/09620 (Florida State
Univ.), WD 95/04033 (Celltech), WD 94/25434 (Celltech), WD 94/25435

(Cel | t echywio MBo&3/ 14112 (Merck), WO 94/0019 (d axo), WO @rm2dddidswsriti sh
Bio Tech Ltd.), WD 92/22523 (Res. Corp. Tech Inc.), 10 WD 94/10990 (British
Bio Tech Ltd.), WD 93/09090 (Yamanouchi); British patents GB 2282598
(Merck) and GB 2268934 (British Bio Tech Ltd.); published European Patent
Applications EP 95/684240 (Hof fman LaRoche), EP 574758 (Hof f man LaRoche)
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lication 276,436 (published 1987), Rei R... et.al., Cancer Res., Vol.
ﬁ\gl,o p.%3307 30%@& e %%Qéﬁn,%‘%ﬁai’%‘ﬂé “§eé|°ércl\g§ jighibitogy ]“gllé‘f‘% thepmatpid Aty ;'
I nvest., Wnillins9B, EP et &1 Blochibl BiogtyO4Acta. J0983) 698 i 10U 41 bt@arhritBNSHEerson,
oo ) B oL RS S RS 90y TR SR 0T
infecti onmmlﬂp;emmna%velamgle@i fB;OfB&ectébC@d’iicd_ ma@% D@gi’ RESe iﬁ% mEl.em%rpq g
vacci ni a es.. X €s_0 ndi ti char eri ze ndesire
ot al | opr St E s DL FRATR dor or Miial N RE4Ss il pt YRS o
([))élcn 70682 W{z#@%tﬂ&}&gemdabﬂ ih Meaz,szla;is,\aec_sf,thé 1%1@53@95/ % hgné,zm.ok%?!),@% i%éosl\llgc@hg. :
cco et al. ished application WC 2, publishe venber
9, 1995). Eﬁeﬁt-df’%&c’gﬁﬂ%ﬁ@ ﬁ-ﬁv%’f“’v@pﬁ%ﬁﬁ%‘?lg’é’(f’éﬁ”‘ﬁé’i % Hﬁﬁdﬁglﬁg@% i pargreqfitiber
of di seas€afiAdhiect@ANB]. of Fah @RSy FYE 4DBEN OMBIAEY [MIayp I BB Meenhunkiti)it o' 4., t O
these enz%Zinecﬁ Ai?aliyr;%eoy&cz):ﬁe? gjc tgeb' elg'}sbo}’}hglﬁatraiylc‘ ]?/[etalloproz‘einase Inhibitor Marimastat
on Serum Tumor Markers in Advanced Cancer: Selection of a Biologically Active and Tolerable
25 Dose for Longer-term Studies, Clin. Cancer Res., Vol 4, p. 1101-1109 (May 1998), and

Rasmussen, H.S. and McCann, P.P, Matrix Metalloproteinase Inhibition as a Novel Anticancer

Strategy: A Review with Special Focus on Batimastat and Marimastat, Pharmacol. Ther., Vol
75(1), p. 69-75 (1997); the metastasis of tumor cells - ibid, Broadhurst, M. J., et al., European
Patent Application 276,436 (published 1987), Reich, R., et al., Cancer Res., Vol. 48, p. 3307-
30 3312 (1988); multiple sclerosis - Gijbels et al., J. Clin. Invest., vol. 94, p. 2177-2182 (1994); and

various ulcerations or ulcerative conditions of tissue. For example, ulcerative conditions can
result in the cornea as the result of alkali burns or as a result of infection by Pseudomonas
aeruginosa, Acanthamoeba, Herpes simplex and vaccinia viruses. Other examples of conditions

characterized by undesired metalloprotease activity include periodontal disease, epidermolysis
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5 disclosed in the literature. Exanples include U S. Patent No. 5,183, 900,

i ssued February 2, 1993 to Galardy; U S. Patent No. 4,996, 358, issued
February ¥® o019k to Handa et al.; U S. Patent No. 4,771,138 sossged

Sept enber 13, 1988 to Wil anin et al.; U S. Patent No. 4,743,587, issued My
10, 1988 to Dickens et al., European Patent Publication No. 575, 844,
publ i shed Decenber 29, 1993 by Broadhurst et al.; International Patent
Publ i cati on No. WO 93/09090 published May 13, 10 1993 by Isomura et a
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(1) wherein:. ( Is sel ected om - [ Lect ed
from hydr g%‘)grlpy @%@Fﬁ“%ﬂaﬁeﬂ‘ﬁ?pmﬁﬂigﬁwt Pullicp é‘tnc}%‘? 93@2?9((93 F,ed&/aé'eléal kyl ,
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o subs et g GBSt e Pohlihied NPT SR BRI AR foGs (b 8
ring atonBeckettetali s bonded to R2 where, together they forma substituted
or

unsubsti t ut ed, — . Y
ﬁ would be advantageous to inhibit these metalloproteases in treating diseases related to
unwanted metalloprotease activity. Though a variety of MP inhibitors have been prepared, there
15 is a continuing need for potent matrix metalloprotease inhibitors useful in treating diseases

associated with metalloprotease activity.

SUMMARY OF THE INVENTION

The invention provides compounds which are potent inhibitors of metalloproteases and
which are effective in treating conditions characterized by excess activity of these enzymes. In
20 particular, the present invention relates to compounds having a structure according to the

following Formula (I):
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wherein: V
(A) R'isselected from -OH and -NHOH,;
25 (B) R?is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl,

heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; or R* and A form a
ring as described in (C);



nonocyclic cycl oal kyl having from3 to 8 ring atons; (D) E and E are
bonded to the sane or different ring carbon atons of A and are 5

i ndependewid ¢/m&hected froma coval ent bond, Cl-C4 al kyl, paryiso1ogigger oar yl ,
heteroal kyl, -0-, -S-, -N(R4)-, =N, CO, -C(=00O, -C(=ONR4)-, -Sx-,
and -C(=S)N(R4)-, where R4 is selected from hydrogen, alkyl, alkenyl,

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

aryl al kyl , heteroaryl and het er oar yl al kyI or RA and L jointo forma ring

as descri be (E)( 10.(E dentl | gcted from
hydr ogen, IC{QII A\l tuted(o )uns(ul% tmlﬁﬁ étrréc%ngc clic lcycl?]aﬁilf}g gxla 0}41 § % % Ting

aryl al kyl , het eIaIDHJB‘ycbr A hselioadcﬁauo)ﬂ athIelyeI togﬁh@rl thaﬂ' koyin, a suhatttaed)wmlsmwageﬂ,,

-C(=0 R5, = R5,, where R5 and R5' each is
i ndependent I y s og%qy 10‘%" %?‘Fﬁ‘a 3%%°m3at Jre88ienyl  al kynyl ,
het er oal kyl (DmaIanIdkEI arecty'&lldéxaltd(yﬁe, sdﬁ&t er aﬁﬁeednoaingydarboarwms afyil ahK yite,

het eroaryl and het er o 2) and 'oi tof
optiondlly subsfrI IZFP ﬁltlﬁé%#@%? &ovlae EPOBQ)IEU&&%?]EQ %marY %er? q]ﬁ'd at oms
of which from1. 0.8 a}w)heéner@@ ABE0)O!, ééb)ﬂ&(}@ﬁd-sbz-la%” t QCf-@NatRaY,

optional Iy substi futed cycl oal kyl contai'ni hg from ring a?oms or an
optional |y substwhenatRidis seleeted fromolaidkogkn, cadinyil aalkengly aikyoylh Betemalsylr haloalky2,0

O Ny - HED ARSI Rt b S SRD L RTeAT
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het | kyl , I G Z
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-C=C, -CH=CH, -N=N Zi Q3 5
i ndependent |y sel é@feé?fyFlP@I‘éflhﬁ:%eﬁC( Q)m 'C @ﬁﬁ‘ and3§0%3 k‘ﬁyh‘iFFR #dy| |
het er oal kyl , het ergar K r I |, I al kyl ,
hydroxy and al koxylisa e\éé 1&%@&1@9&1 tteedd ron&ﬁj Ié% allgﬁ gg(g ,1 ﬁe?J‘eﬂoar yl,
al kyl, al kenyl, alﬂe;m}allkyl Habalkybaj'qualkyl Ihalemayd»lgdlkyl Iveyleanylagkgl detkdogilyl amid
cycl oglLkyl; and hetero ﬁalg 1V\D 01/ 70682 PCT/US01/ 08784 C=C or -CH=CH,
t hen may al so bSSEEETLL r om - C(=O) NROR9' where (i)

(2) L and R* join to form an optionally substituted heterocyclic ring containing from 3

to 8 ring atoms of which from 1 to 3 are heteroatoms; or
(3) L and L' join to form an optionally substituted cycloalkyl containing from 3 to 8
ring atoms or an optionally substituted hetercycloalkyl containing from 3 to 8 ring
20 atoms of which from 1 to 3 are heteroatoms;

(F) G is selected from -S-, -O-, -N(R%-, -C(R®)=C(R%)-, -N=C(R%)- and -N=N-, where R’
and R® each is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl; and

(G) Zis selected from:

25 (1) cycloalkyl and heterocycloalkyl;
(2) -J-(CR'R")4R® where:
(a) ais from 0 to about 4;
(b) Jis selected from -C=C-, -CH=CH-, -N=N-, -O-, -S- and -SO3-~;
(c) each R” and R” is independently selected from hydrogen, alkyl, alkenyl,
30 alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy and alkoxy; and
(d) R® is selected from hydrogen, aryl, heteroaryl, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, heterocycloalkyl and cycloalkyl; and, if J is
4



RO and R9' are independently selected from hydrogen, alkyl, alkenyl,
al kynyl , hal oal kyl, heteroal kyl, aryl, heteroaryl, cycloal kyl and

het er ocycleadikiész or (ii) RO and R9', together with the nidme@easgEomto
whi ch they are bonded, join to 5 forman optionally substituted
heterocyclic ring containing from5 to 8 ring atons of which from1 to 3
are heteroatons; (3) -NRLORLO' where: (a) RO and R 0" each is
i ndependently sel ected from hydrogen, al kyl, alkenyl, alkynyl,

het er oal kyl, hal oal kyl,, .ar _het er oaryl | oal kyl., hete Lkyl, and -
C(=0) - @ (CRL1R1L' )lel%SEh%xléH‘?ﬁ)%be Rty gfsd be gecg?ﬁ@ﬁfn ‘ﬁ‘@ﬁ@)ﬁg fege o
sel ected froma coval Rhanmhﬂemepenhlﬁﬁiz?sélectecaﬂanmwﬂogeneakgl Eike@nau&l'l is
i ndependently sel ected from hédrogen al kyl, al ]{)S} aryl

het er oal kyl , ~ het er oar §3oaligthdietseaalkyl awhélﬁfewarayg,eyﬂaql pnd hei%owal%lg}énor (ii)
hal oal kyl, hydroxy angs a{dwxoge%tmr th@/f\}tragé@atamo RARNORE rd %ﬂd@@?&ﬁwent ly
n

sel ected from hydr ogen, al kyl , kenyl het er oal k oal kyl

aryl, Reteroaryl, cycfesal %WPtI%?@YﬁEQ%W@@J@FWT@W Ting ennta{rpe 1\;@2 Saladd B,

together with the at oggamtsgfmhlgﬁoﬁhq&g{e%tlgggggg join to forman
optionally substituted heterocycl lcring containing from5 to 8 20 ring

atoms of whi ch {3)oMRI’R'owBereir e het eroatoms; or R10 and R 3, together with

t he nitrogen atom; i the re.bon o _f.orm an t IIy
substituted heterof CFI cnﬁﬁﬁ e&%’nfs %epﬁnég?t?y Fféll tetr& %r?%nrhy%mg 1m¥P alll?en% ch
from2 to 3 are heter @]&j/l@f]!ﬁ;ete@d’alk@b)haﬁﬁlﬁylaﬁlgﬂ, Hi&@roaryn,ageibﬁbyl vdtedrdulityih @nd -
nitrogen atomto which the ointo 25 forman optionally
subst i Put ed heterocycfELi(_ _(%5_@]&1?%1 q'ﬁEf]from 5to 8 ring atons of which
froml to 3 are heterggltgngsﬁmg@@ogbout .4) \~G (CR14R14')c-D-T, where: (a)

A" and J' are independently selected from-CH and 1g\l— b) G is selected
from-S-, -0-, -N(RL5i), Qlegqlcr@)iﬁepm@valentbmrmm )aﬁ 30 N=N-, where R15

and LS’ each || R UG ol o oSBT Pl cnldg
WO 01/ 70682 PCT/ US01/ 087 8kynyl, aryl, heteroalkyl heteroaryl cycloalkyl, heterocycloalkyl
15 halogen, haloalkyl, hydroxy and alkoxy; either (A) R'> and R each is
independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl,
or (B) R and R®, together with the atoms to which they are bonded, join
to form an optionally substituted heterocyclic ring containing from 5 to 8
20 ring atoms of which from 1 to 3 are heteroatoms; or R'® and R”, together
with the nitrogen atoms to which they are bonded, join to form an
optionally substituted heterocyclic ring containing from 5 to 8 ring atoms
of which from 2 to 3 are heteroatoms; or
(b) R and R, together with the nitrogen atom to which they are bonded, join to
25 form an optionally substituted heterocyclic ring containing from 5 to 8 ring

atoms of which from 1 to 3 are heteroatoms; and

___ 1

FEN

4 'IL‘ G' (CRMRW)C'D'T, where:
(a) A'andJ are independently selected from -CH- and -N-;
(b) G’ is selected from -S-, -O-, -N(RY)-, -C(R¥)=C(R'*)-,-N=C(R")- and
30 N=N-, where R'* and R'® each is independently selected from hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl and
heterocycloalkyl;



(c) cis fromO to about 4; (d) each R14 and R14' is independently sel ected
from hydrogen, al kyl, al kenyl, alkynyl, aryl, heteroal kyl, heteroaryl,

cycl oal kylvo hebenocycl oal kyl , hal ogen, hal oal kyl , hydr oxy@Engkoabossxy; 5
(e) Dis selected froma coval ent bond, -0-, -SOd-, -C(=0-, -

C(=O N(R16)-, -N(R16)- and -N(R16)C(=0O-; where d is fromO to 2 and R16 is
sel ected from hydrogen, al kyl, al kenyl, al kynyl, aryl, heteroaryl,

het er oal kyl, heteroaryl, cycloal kyl, heterocycl oal kyl and hal oal kyl ; and
(f) Tis -(CRL7R17,)e-R r is fromO to about 4; each R' and R1l7' is
10 i ndependent |y s@e(c:fsjfﬁ m@g}rﬁ%@& ogen, al kyl, al kenyl, al kynyl, aryl,

het er oal kyl , het er @@r ydch R'Y ahdRI*kigl inddpetideniyc yetdotedl feoth  hytmbeag etkyl, hilteog| kyl ,

hydroxy, al k d aryl oxy: RI8 i's selected fram hyd | kyl |
Al kony] | al kynyl - hal BB ird: BRGATRY) DeRaman Ry Py BIRRorEPaRga PP

cycl oal kyl and het er bgyaky0alylivky ailalilidky; and R18, together with the atons

to which they are onded, join to forman optionally substituted
het er ofyclic ring égn P ﬁ‘g‘??éed 9 ey eﬁ@"ﬁt@%'%’ﬂ“\ﬂh‘&)"l to 3 are

het eroatons; or R16 apfdigrot eeatheind WR -ARB 7 {Or N 062 LhER 53¢ €
bonded, join to form ag_ opti c?n’aiﬂﬁlk) slhbst(i ita)uct(ie‘%) ’f\%’t er ocgcl ic ring

contai ning from5 to Slestedrfomphydipaenhalkylt dkepyhplkyneiryly Beierosril hateroglkylan

optical isoner, diastg{LEOIES cRoafkYBRLERIRI0all! arfdWalSWid; bdd) . OF @
phar maceuti cal | y- accept ab éc}gaola{%?’or bg%hofé(?o? yzabl eﬁérri de, ester, or

i mi de thereof. Thi&)i AvienfGRR DR whek wlssiraptd tmbkbdus dimerch, Rdiaad tRef doner s
and enantioners of the  formyl a above, angh har maceuti cal | y-accept abl.e
sal ts%bi ohydr ol yzabl E’dgﬁﬁlﬂfg’gy éeg?céelds frog, ?@Fﬁgalés aﬁ(tyLeFlgfﬁ% p g a0,
conpounds of the preskétroalRME Hetefiarydl Qyddsaitfylll héterocydirliyt, ehilogent haloalllylseases
and conditions which are characterized by nted netal | oprot eas
activity. Accordingl yfly mes alkeye mpd cﬁ’iﬁ?’f}’r tﬁ‘}gpﬁ%r‘%ﬁgﬁ‘é@“t g"ﬂ’é‘r ﬁéﬁjg‘égﬁf"i @5}'1’
corrp_ozl ti onshcgnpr :c Si Agedynesienglo A6gsABeterddlRyl, halot@AA,| 0¥1, Bdtérbdrylf tydidatkyl
provi des net hods of treatnent f nmet af | gprot ease-rel ated nal adi es.
DETAI LED DESCRI PTI ON 2 cferocygp el oot TR o 196 R ViR {BS Fgp Hﬁﬁﬂﬁ‘ ey ae | st
of deffgnitions for tebomled,Siehk BEHMh A opfichallplshiiiug HeterébyblicSiingdtontaining
definitions for terns_used herein. . WO 01/ 70%82 PCT/ US%{ 08784
from 5 to & atoms of which 1 to 3 are heteroatoms; or and R, together
with the atoms to which they are bonded, join to form an optionally
substituted heterocyclic ring containing from 5 to 8 atoms of which 1 to 3 are
heteroatoms;
20 or an optical isomer, diastereomer or enantiomer for Formula (I), or a pharmaceutically-
acceptable salt, or biohydrolyzable amide, ester, or imide thereof. '

This invention also includes optical isomers, diastereomers and enantiomers of the
formula above, and pharmaceutically-acceptable salts, biohydrolyzable amides, esters, and imides
thereof.

25 The compounds of the present invention are useful for the treatment of diseases and
conditions which are characterized by unwanted metalloprotease activity. Accordingly, the
invention further provides pharmaceutical compositions comprising these compounds. The

invention still further provides methods of treatment for metalloprotease-related maladies.
DETAILED DESCRIPTION

30 I Terms and Definitions:

The following is a list of definitions for terms used herein:

The following is a list of definitions for terms used herein.



"Acyl" or "carbonyl" is a radical fornmed by renoval of the hydroxy froma
carboxylic acid (i.e., RC(=0-). Preferred acyl groups include (for

exanpl e) vaaet/yieg2 f ormyl , and propionyl. "Akyl" is a satpPeBUSa/I3ysd ocar bon
chain having 1 to 15 carbon atons, preferably 1 to 10, nore preferably 1
to 4 carbon atons. "Al kene" is a hydrocarbon chain having at | east one 5
(preferably only one) carbon-carbon doubl e bond and having 2 to 15 carbon
atons, preferably 2 to 10, nore preferably 2 to 4 carbon atonms. "Al kyne"

is a hydrocaern ¢hain having at | refera one

car bon- car bon tArcP’lploé Badl?ﬂilygrig %ﬂ}?ai e By i%’g‘g'é]r‘ffgth BY% %’F‘é‘f"é%b%)(l&? 2 to
(refarred (o CorLGhr ey g ThraLocarbon chal not ) e r@ng ahdoyogiaohal ns
branched and p “Gﬁ?ﬂégp%W@Pg% E@Ymﬁlﬁ%i} &BH EFéWﬁ%ﬁg%q &ﬁed

al kyl, a|rh&’6%>r@'&dbl§l|lkw1$ caibah aﬁmiaav‘emaéﬁe” Qgrath okt CINEE, havingf £ &l yneone
branch. Preferred chains are alk ene and al kyne h dérocar bon

chai ns5 e @R}y PRY oBRI<AIER- F%rh?ne%oue}e bga%glaq HAYTES ilf PR geTarably 2

substi t uegt|s; mWBPrersaMIs Litd WEtabon 6184, e‘rme;dlec 3@ Hy8roddrBon ¢HAMAmaving it leasﬂbne
tri-substituted. Al kyl, al kene and al{&ne hydr gcar bon chai ns each nm

subst i t ut @fiERoHY P%e> cpRpem-gathon trigle\popdgnd havige 2 t hhershaR)atone prefezabiy 4

acyl oxy (g, fhore (REEHON Yo 4%%&%&95 yAlkﬁr Mken(e%naamy&faﬁm (}efeer@tt@E&ﬁétWely
cycl oal kyl, heterocycl oal kyl ’hﬁagfpfl rocyc , . am no, % am_no, keto,
e

t hi oket o, ascYudracarkon chays’d s s strpight orthernghad anﬁ’l*@ﬁ’é’ter"é‘ﬂlbﬁ%'ie 5 s sAoups
i ncl udg nﬁ’eﬂ%ﬁbd bahdhl a1k, Cbﬂk\éhe ah Qlﬂffrfépéhlams hau\tey(kne afltwlbm@hésybrefemuﬁm@ and

exonet hyl enyl . Also, as 'referred to herein, "l ower | kyl, al kene or
al kyne nobatop. Pactered chpiggate allgy. k{r\iﬂwi qll@n%a%%lhﬁwéla#ﬁ?qr%@dc ins gaghgnay be

pref er abl ﬁﬁsﬁgsﬁmeli ok QuitbtitufeRRANGGh Q1S 4ishbstifents, abﬁfén @ﬁbstl@l@d rléﬁéﬁe(ﬁ&fimg afe0 6,
preferably 2 to 4, carbon atons ih the case of al kene and al kyne. "Al koxy"

I's an oxy@erp-r didi eali-FiGitagda Mk @8@?%@%‘ alans bydrpearhonydigins daple eyt e
hydr ocar boBsithad Qith %al%nhﬁir&w k ? (ggn¥f)1(en()ky)eheterogﬂ@k)k)él:ylé’{y %, akksny) ) -

Preferred al koxy groups ~ 1 ncf u , ethoxy, propoxy and
al | yl dRy. cartxy, aryl; (sgarphary@rrh@tﬁrealwy@V@@aékyédwtqmcm@oalwly$p1rf>m§fs amime, ABKeCcycl i c

or fused kaé}ﬁ‘r}{& eth) ﬂﬂg)ketg5Ty%}{§tc§ By MARASHG! théredd! M’lrefgfr&gﬁ &Q&E@dnng@uﬁgar bon

atons int erlng}iy nocycl’i c "ar rings are also referred to as phenyl
rings. Biieglai¢ metyl ethyl, rpg@ydzomaqml forbyin vanstloallyl batenlo Andexemsthylngterably 9

to 12 carbon aARgBas i’é?er} to féé}gin Bi "?&(&lr" Gk ﬁikeﬁé &gﬁkﬂlﬂé%&gﬁl {(é%WQ'q&\éé[I erns

vvherelnonerlngls eot er rlnglsary,ccoa
het er ocycilbdRyis.a @xaef ecrm@@e@nowctpu(c peafgreblyifrays 1 te ésrparbg@ atyms leihemase of

menbgr egk}ﬁ gﬁ'(g§ tof gtpﬂe@er b%r ?'874 @arﬁoféftorﬁs TRIRGEEH afikORid 2l rings may be 30

unsubstltute or substit rom1l to 4 substituen s ‘on the ring.
Aryl may be subgkexylitiecn odyebn hadica] heyiama, hydrecathon rapainosupstitesat, bubeye themi no,

acyl am noy, r LK Y. e

het er oal kyy gtlxc 5% l)l?: 3ﬂ§¥a§yaﬁ,aa lﬁ}’ |Dr alF%IYT)a r’nl;(tb ﬁly g%eg,y %1§6§1,915K£%ér%g% g%”f’“%sr any
conbi nat i mdudﬂéwremimplwmmhwwmmmg@ dlybixpde napht hyl, tolyl, xylyl,

and phenyl . The‘Ar}Ilmé tan eroﬁ“l il ﬁﬁlgocglrwa rlﬁé nxgry[ Hﬁgs %%I m&n%cﬂ:'ﬁg By %used bicyclic ring

25 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 aryl rings
comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Aryl rings may be
30 unsubstituted or substituted with from 1 to 4 substituents on the ring. Aryl may be substituted
with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl,
phenyl, aryloxy, alkoxy, heteroalkyloxy, carbamyl, haloalkyl, methylenedioxy, heteroaryloxy, or
any combination thereof. Preferred aryl rings include naphthyl, tolyl, xylyl, and phenyl. The

most preferred aryl ring radical is phenyl.



7 WD 01/ 70682 PCT/US01/08784 "Aryloxy" is an oxygen radical having an aryl
substituent (i.e., -0-aryl). Preferred aryl oxy groups include (for exanple)
phenoxy, wapt/mgBoxy, met hoxyphenoxy, and nethyl enedi oxypP€nVos41/08784
"Cycloal kyl" is a saturated or unsaturated hydrocarbon ring. Cycl oal kyl
rings are not 5 aromatic. Cycloal kyl rings are nonocyclic, or are fused,
spiro, or bridged bicyclic ring systens. Mnocyclic cycloal kyl rings
contain fromabout 3 to about 9 carbon atons, preferably from3 to 7
carbon atoms, in the ring. Bicyclic cycloalkyl rings fontarn fram7 to 17

carbon atons, prEPE¥abi orsrgarnrardlcfab having: 3p BB S&?S&lmsnt 165 R ng Bk er r ed
bicyclic ﬁyrek}eagiﬁw)s r inBigi8e CEBPI &:2MpH) | Fﬁenoxﬁ n@ﬁthﬂoiyewmymeﬂg@ faged to
y

5-, 6-, or 7-menbered rings. Cycloal rings may be 10 unsubstituted or
substrtut@ﬁ@MWQW¥WWQWWQE&O 4 substituents on the ring. Cycloal kyl may be

substituted wi¢dychalkol i€YaB@ratedl dfYinsatlt@b® hpRbda¥on i@l o@fckdaliyl Hﬁ'ﬁrﬁfé notket o,

hydroxg car boxy am no, acylanlno aryl oxy, heteroaryl oxy
ti

conbi nat i Bpmptie feistoalkp s pregRONOGYIliGAT ragﬂ fused; e, ?rrbérde?ﬁeblegrkr eb% eﬁ pos.

cycl opent MonoRaIet SYI6AIRNSMYS contatipdr&n abYut 3 ﬂﬁdb@ﬂ@rbarﬂoﬁ afolrld PrOFerabI 1HRHL3 tolar OND
or iodo. Preferred halo are fluoro, chloro 15 and brono: nore preferred

typi cal | yeasios aiomsoindheing. Bigyshoeycloalsyaings paptain fiesnd to 2 Tearm akaps; preferagly

strai ght, bhane 18 darbH at64€ lid fhe PET 9&%&%@@9@&9&@1@@ rifbd E'orf?;ﬂrﬁ;eqt 91Dg.L
hal o substituents. Preferred are Cl-Cl2 haloal Kyl's; noreé ﬁ eferred are

Cl- C6 hal Pal1yqmaberesy ripgs fypsd dopi-efler Pod-mBembaredy pigeel - €Flastiyb aings gy b
Pr ef enpedyRAsAnidbst sfbuents vﬁfheﬁf)llnuprt@ 42QR MR O tHNBing. n@fﬁloaﬁﬂry?fl&'&r&d

hal oal kyl is trifl uoromnethyl "Heteroatoni 1s a nitrogen, sulfu or

oxygen at S¥tinged it kednteverg, re@«yrmreerwm Rpralkyh athenydakesen hﬁé}fm@e rreony,
di fferent ,hater QRS - ar%fl'd%/ el{e@é!)a{ifyllox%' & ay SehbihAladnQEorungakialRbakhrl n

cont ai ni ng car bon and at |east one Hheteroatom wherein no two Heteroatomns
are adj acepss indysle sydenranyl, cxtlepentyl, epheyslohesyt.om 2 to 15 nenber atons (car bon

and het er oat Omsl;lal "nort Jﬂglﬁgeﬁa'l@ﬂué% Q:fhﬁ)rr@m&fnozoﬁgdolof’reféﬂ@@ h#lb %feeﬁlﬁapcl ¥hird O -

25 For exanpl e, .e., -0-alkyl’ or -0-heteroal kyl) radical's are
i ncl udéd andbrmemmr Tegferred tyipicallyoae /hjero enbflueso, aspgeiply fuorai ght or branched.

Preferred bran tf;r bﬁﬂé’lﬁdo&% arc carBbARBOGR e wltﬂfo%ee rone
PRAIOP Sl fo 8 i it

branch. Prefer t er oa are satur nsat ur at ed eteroa have
one or nDh@Dédﬁ@@ﬁmtanﬁWﬁd@Hb@ermhdeﬂhﬂﬁﬂmme@ﬁ@ﬂ@daﬁbﬁefedﬁbeﬁybaﬁﬁbn

bonds or _BHE FFFHIEIARE1 o HEORE by P ERERTP SHET G e WORAS iy 068 ky|
chai ns na%'gﬁgt,tuaﬁﬁm'MH?Q@B‘D&FmgtItUted mnth froml to 4 substituents.

Preferred su ut e et eroa re nono-, di-, or tri-substituted.
Het er @8l kyl  néljetiseatembistd tutt,rpmn, ilfun qrwmenatrqnyl Grdvas eeltadying mezd han pyadr oxy,

aryl oxy, ReLEHARMAY Qain BNk Neteroatoms.

“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
member atoms (carbon and heteroatoms) in the chain, preferably 2 to 10, more preferably 2 to 5.

25 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 heteroalkyl
have one or more carbon-carbon double bonds and/or one or more carbon-carbon triple bonds.
Preferred unsaturated heteroalkyls have one or two double bonds or one triple bond, more

30 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. Heteroalkyl

may be substituted with lower alkyl, haloalkyl, halo, hydroxy, aryloxy, heteroaryloxy, acyloxy,
carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, acylamino,

amido, keto, thioketo, cyano, or any combination thereof.
8



car boxy, nonocyclic aryl, heteroaryl, cycloal kyl, heterocycl oal kyl,

spi rocycl e, am no, acylam no, am do, keto, thioketo, cyano, or any

conbi nat ivod ot/eseof . 8 WO 01/ 70682 PCT/ USO1/ 08784 " Het er PATAR01/(8384an
aromatic ring containing carbon atons and from1l to about 6 heteroatons in
the ring. Heteroaryl rings are nonocyclic or fused bicyclic ring systens.
Monocyclic heteroaryl rings contain fromabout 5 to about 9 nenber atons
(carbon and heteroatons) preferably 5 o0r 6 nenber atonB in the ring.

Bi cyclic heter, Il ngs_cont from5 8 to referably 8
Co 12 monber - atgRon e PR Bt FE Pl cRiepl AR A qe i B o ng

syst ens wietreitamsoine thei n@ i stm@ayloamgsl arannbrtoh;&hc)tdneﬁusendl bigydlis rafgykystems

het er oary c .or het eraqcycl ferre bi & clic het roaryl
g syt docif Rty o CGE! SREEAER SPlo pichEof kBl HOKS iR

7- menber elgtaroangss), prigtreblp aroy b mentbgsatoray inxhe rmg URisydlit hét%arybﬁn@ mbﬁﬁmtfnotred

th f bsti t Het I b t ut ed
W hrcb e gt B SRy e g et TR ABY BEYPURFRIORal R
het er oal klylbludchalhgayé(yfhs w}hbﬁ:ﬂybne AhK dxeteroatyl hiik the dildrat@aisydrolX Vietedarydny

conbi nation, t Preferr t erqa nclud but are
Tomtog LGl PR R s T ad et BRrd Be SR Shon e 5o Aot
Pyrr ﬁl e Plx/-mﬁﬁbled ki dlazel © Qﬁ@ez@d ’Blﬂelﬁm&&ﬁ@lngs H{et&loarbsll gs Uy de Misubstituted |
| sot hi azol e Thi a 2,.5-Thi a |azo e 1,2, 3-TJri o e zol e
s o o R O R TR SRR R e orag T TR birtbyayiEs it balo

1, 2, 44Thi adhq @t hﬁ&ﬂi}obd{rba@o brind, &,yHimTﬂ’ol, alz:plL ﬁetaealkﬁzml@lky\l \;ﬂeﬁﬂ) dlltox$AN N~
N NN—NN-lNN-NN } 4C><ad| zolef}l.1 ol e C%trlazole
1, 2, 3, 4- THYSFF ihgiotppryIoxy porany_ cppbinatiq ?fF%f Pde sisroagY m@S N’CN‘ BN NI
co 1,23, ot @0ited foathe Ftloing; 3- Tri azi ne 1, 2, 4-Triazine 1,2, 4, 5-Tetrazi ne

Di benzofuran H OCNCNCINOOOC>

H H H
@) S N N N (0] o)
OO 00 O 00

Furan  Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole

) H
.S S S N S O
N ( _7 NN N < 0 NN
\ /; \ /) \ // N—/7 Nt \ /
Isothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole Furazan
H H H
.S S N N N
N " @[ NN N
N N - N N N—-N
15 1,2,3-Thiadiazole 1,2,4-Thiadiazole Benzotriazole  1,2,4-Triazole Tetrazole
,O O O\ S\ /S\
N . N . N N N
o W fd e -
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\

N N N N“N rN“N ©
= LD

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

H
N PN N N N
=N N NN N N PN

Pyridine  Pyridazine Pyrimidine Pyrazine 1,3,5-Triazine Indolizine Indole



Pyridine Pyridazine Pyrimdine Pyrazine 1,3,5-Triazine Indolizine Indole 9
WO 01/ 70682 PCT/US01/08784 HHN- \' \' NHQ/ / NNcc Isoindole

Benzof ur av0o Bemwst hi ophene | H I ndazol e Puri ne Quinoline HPCOCSNVO8744 \ S\
CNONN G:~-ONNNNHN' Benzi mdazol e Benzt hi azol e Benzoxazol e Pteri di ne
Carbazole \ NI \ N~ Nca cc | ~N Isoq uinoline G nnoline Phthal azi ne

Qui nazol i ne Qui noxal ine 1, 8-Napt hypyridine \ \ \ cc:x Acridine Phenazine 5
"Het eroaryl oxy" is an oxygen radi cal having a heteroaryl substituent (i.e
-O-heteroaryl) Preferred heteroaryloxy gr oupg i nclude, (for exanple)

pyri dyl oxy, oxy t mle) t hi 2 Myoxy,
(i soxazol e) o yrmmd yI o] en of;,)hr yI OKY.
"Het er ocycl oa rate nsat d r| NG TNt aiy car bon

atons and from .ndg%g lt@ee%.% ﬁgére,r EhREADL nrfdan?ng{ g@@‘g%?ﬁgﬂ%f hos

ring. Het erocyc°| rrngs a rings are
nonocyclic, or are fused bridged, or spl ro bi cycl icri ng, systens.

Monocycl i ¢ het erocyg quyI r|n%§ contaln fr out 3 t o _about 9 nenber
atons (carbon and ley i meibyy atons, in
the ring. Bicyclic b€ W. a-l%yl E Eﬁék f 7 nenber

atons, preferably 7 to 2 nenber at ons, Ne ring. Blcycllc 15
het er ocycl oal kyl Behﬂg&iamsamzthra‘zblem@mzola Ptoriddzout Tarbakzakg at ons,
preferably fron17 to 12 ring atons. Brcyclrc heterocycloalkyl rings may be

fused, spirq Ne L[S r cI| ocycl oal kyl
rings conpr 5- redrrl fu - menber ed
ri ngs. Hetereg Gal k stbsA Ntu e subs ed with from

1 Lo 4 subsiiingais @ e rl*Hﬂ%fazE‘gt eaar%srn%;' (o o6 ﬁwrrdweed wth

ogul
hal o, cyano, H m no, acyl anm no, acyl,

anmido, al kyl, heteroal kyI hl@: Ij
o 2
N N

Acridine Phenazine

5 “Heteroaryloxy” is an oxygen radical having a heteroaryl substituent (i.e., -O-heteroaryl).
Preferred heteroaryloxy groups include (for example) pyridyloxy, furanyloxy, (thiophene)oxy,
(oxazole)oxy,  (thiazole)oxy,  (isoxazole)oxy, pyrmidinyloxy,  pyrazinyloxy, and
benzothiazolyloxy.

“Heterocycloalkyl" is a saturated or unsaturated ring containing carbon atoms and from 1

10 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.
Monocyclic 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

15  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,

20 carboxy, keto, thioketo, amino, acylamino, acyl, amido, alkyl, heteroalkyl, haloalkyl, phenyl,
alkoxy, aryloxy or any combination thereof. Preferred substituents on heterocycloalkyl include

halo and haloalkyl. Preferred heterocycloalkyl rings include, but are not limited to, the following:

10



al koxy, aryloxy or any conbination thereof. Preferred substituents on
het erocycl oal kyl include halo and hal oal kyl. Preferred heterocycl oal kyl
rings i novade7oekut are not limted to, the follow ng: 10P¥DUSAN0BCES2
PCT/ US01/ 08784 H NH ON N COCN' Clo~ Oxirane Aziridine Oxetane
Azetidine Tetrahydrofuran Pyrrolidine 3HIndole COOS S OOCGCS Cs>CN
[CNH 1, 3-Di oxol ane 1,2-Dithiolane 1, 3-Dithiolane 4,5-D hydroi soxazol e
2,3-Di hydroi soxazole H N NHNNOGC Nccc N\ H 4,5-D hydropyrazol e

| m dazol i di ne I ndoline 2H Pyrrol e Phenoxazine 4H Quing|izine- ~ ~1

Pyrazolidi ne 2H Pyran 3, 4- Di hydro- 2H-pyran_detrahydr opyran 2rCN omene O
Gc(cT5¢0 C CD@) N N[)QHH 5 ronq@”‘bhro n i peridi I\/br u@ ne -
4H 1, 3- Oxazi ne 6H 1, 3- Oxaz H<cc ~\N aNSO

5, 6- di hydr o- 4bkirkned- AXiAdihd COEEN3. A-&RME Ox@mhpRofiiRR NP hdliink ne 38R0l oxane H
HS (N ClY OCSENJ NS O NQ |

[Z> ls/‘s [2} @N Ei‘NH

1,3-Dioxolane 1,2-Dithiolane 1,3-Dithiolane 4,5-Dihydroisoxazole 2,3-Dihydroisoxazole

H H H
L L o GO0

4 5-Dihydropyrazole Imidazolidine Indoline  2H-Pyrrole  Phenoxazine  4H-Quinolizine
H
N, IO lO o) o)
Cw U )
Pyrazolidine 2H-Pyran 3,4-Dihydro-2H-pyran Tetrahydropyran 2H-Chromene
o) ) H
OO0 o ¢
N N N
O H
5 Chromone  Chroman Piperidine Morpholine 4H-1,3-Oxazine 6H-1,3-Oxazine

S OO0 O

5,6-dihydro-4H-1,3-oxazine 4H-3,1-benzoxazine Phenothiazine 1,3-Dioxane

HE O oD

Cepham Piperazine Hexahydroazepine 1,3-Dithiane 1,4-Dioxane Penem

Neo _N_o R_o
H
0._0 N \f %
o 0 YR RO
=
S o} 0 H,
Coumarin  Thiomorpholine Uracil Thymine Cytosine Thiolane -
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H Cepham Pi per azi ne Hexahydroazepine 1, 3-Dithiane 1, 4-D oxane Penem H H N
OHHOCN NHNHNHCg S OO0 NH2 Coumarin Thionorpholine Uacil Thym ne
Cyt osi ne wbinot@mse 11 WO 01/ 70682 PCT/ US01/08784 H ~ p NECNHS@/B(8) S S O
2,3-Di hydro-1 HIsoindole Phthalan 1, 4-Oxat hiane 1,4-Dithiane
hexahydro-Pyridazine ~ (\NH/ NH S 6~O 1, 2-Benzi sot hi azol i ne Benzyl sul tam
As used herein, "mammalian netal |l oprotease” refers to the proteases
disclosed in the "Background" section of this application. The conpounds

of the present invention are preferably 5 active agal nst ¢ rramral ian

net al | oprot eases”, | ncI udi ng_any et al pcont ai ni prefer zi nc

cont ai ni ng) e nd |m ref r abl ngj]hml i an rces capabl e
of catal yzi ng akdo of~G0l I geI a or pro | ycan under
suitabl e assay conditions. Appropri ate assay condl tions can be found, for

exanple, in 58 4. 1,£D%h 8xdhhér fd%ﬁiﬂé‘ure of
Cawst on, 2QID%1ydE)a+If%'§P§%hgmzé%wgg)o%gﬂa?%‘go %25 Iﬁﬁﬁe )(()f Ianssgrltt hetic

substrate is 10 described by Wingarten, H ,_. et _al., Biochem Biophy. Res.
Comm (1984) 139:1184-1187. Seg X@t30 Knrg 2 et al ., "A Novel

Courar i n- Label | ed Peptide for Bepsi %We CoBtirtugUs Assays of the Matrix
Met al | opr ot eases”, FEBS Letters,” VoP. 296, pp. 02&3 266 (1992). Any standard
nmet hod for anal y2| ng the brpza[ggpzyggth %olﬁw@e&@t Lidfpt ural proteins can, of
course, be used. The present corrpoun S are re pref erably active agal nst
net al | opr ot eas yies t.h Ah:e, zi.ne-cont a pf 9t1ﬁ oLe Sﬁ%cl"‘s@' clh

simlar in struct1 efem fman I%rn ntea HURER StYone wslfro oF° skin 'E) ebI ast
col | agena‘%ckg'fdnmdabactmt of thik apmmattodaf_rhe mmmnrtsdﬁ tHe@resaﬂttnin\rehturmtrabdefembbt ease
activity can cour se, in escribed abo | sol at ed
ot a1 | Gpr SR st S Sen e RR e A R o R RinE RO bt "o
the i nvendsdntammg) reppuiedound in mﬁmdeptefetabacmmm;mh sauodet abpablehd catabzmgg thof

iyl or RBREp Ba Pk bR cee U e B eoeb ey oy RGP o

assay condltlons can be found, for example, in U.S. Patent No. 4,743,587, which references the

procedure of Cawston, et al., Anal. Biochem. (1979) 99:340-345; use of a synthetic substrate is

10  described by Weingarten, H., et al., Biochem. Biophy. Res. Comm. (1984) 139:1184-1187. See
also Knight, C.G. et al., “A Novel Coumarin-Labelled Peptide for Sensitive Continuous Assays of
the Matrix Metalloproteases”, FEBS Letters, Vol. 296, pp. 263-266 (1992). Any standard method
for analyzing the breakdown of these structural proteins can, of course, be used. The present
compounds are more preferably active against metalloprotease enzymes that are zinc-containing

15 proteases which are similar in structure to, for example, human stromelysin or skin fibroblast
collagenase. The ability of candidate compounds to inhibit metalloprotease activity can, of
course, be tested in the assays described above. Isolated metalloprotease enzymes can be used to
confirm the inhibiting activity of the invention compounds, or crude extracts which contain the
range of enzymes capable of tissue breakdown can be used.

20 “Spirocycle” is an alkyl or heteroalkyl diradical substituent of alkyl or heteroalkyl
wherein said diradical substituent is attached geminally and wherein said diradical substituent
forms a ring, said ring containing 4 to 8 member atoms (carbon or heteroatom), preferably 5 or 6
member atoms.

While alkyl, heteroalkyl, cycloalkyl, and heterocycloalkyl groups may be substituted with

25 hydroxy, amino, and amido groups as stated above, the following are not envisioned in the
invention:

1. Enols (OH attached to a carbon bearing a double bond).

12



wherein said diradical substituent is attached gemnally and wherein said
diradi cal substituent forns a ring, said ring containing 4 to 8 nenber
atons (cavdon7mws2 het eroatom, preferably 5 or 6 nenber arPOVBESOMSTS4e al kyl ,
het er oal kyl , cycl oal kyl, and heterocycl oal kyl groups nay be substituted
with 25 hydroxy, am no, and am do groups as stated above, the foll ow ng
are not envisioned in the invention: 1. Enols (OH attached to a carbon
beari ng a double bond). 12 WO 01/70682 PCT/US01/ 08784 2. Am no groups

attached to a arbon bearin doubl e baqnd. in ous am des) .
3. More than By &9 B 0k cohemdipanite & dnike PraLeaTaih o Ve iosdt
(except where twmummtrogen atons are attached to a S|ngle carbon atom and
al | tmeeau) atons withi.n a heterocycl oal k ring), 4.

Fydr oy am nob. SIots HRAGTAR AR e o THIb TP Sl RO NS orm

ﬁt tac hﬁdl to it. the rr]ﬂ't%b@é@)ﬁ}éms&% Btechedr toddThiflgle Ahibas Aeeh bad all Gaedadmt had al so
as a hal ogen attached to i ceutically-acceptable salt" is a
cationPc salt foPﬁEHW%TD%mVﬁ%EPS?EP@@fgﬁyhﬂf% hydr oxam ¢ or carboxylic
acid) group, of @YdRRYMifio,sPhrhidd aft4¥Rel 1Bt caByn DASII% Hal a Betero@TinBhchgd QUP.
Many such salts are known in the art, as described in Wrld Patent

Publication 87/5297, Johnston et aI , published Septenber 11, 1987

i ncor porated by, 'P@fiﬁks? NG8nd) 6f Shifo attdh 16k EQGorCBAL R0 hes SiRiden hitchddde it he
al kali metal salts (such as sodi um and potaSS|un), and alkaline earth

metal salts (shcRha@ageniicaldi-eaerriplle salt'cisuppratinnic st irmed o4 12p% acldiceteedr ed 15
ani onitg  S@)dvsxahiie brlebdxhEe haly gmp (@ UahunBshic M10Fdrs8d saaﬁysaasmswgf ORFLE)S

car boxyl ates, _phosphates, and the |like. Such salts are nder st ood by
the skil | Saur tMaynsuch falty pe lsrmnl Bothg ot @g flepcsibgg|ip Weyld Bﬁ@bta?‘@héﬁ@f’%unber

of salts giyen7! RenkpRPW sdYfiblithel RpREdber FUNORE AR athd bY SefbRAQURNr&iRT
that the skilled artisan may prefer one sal't over another for reasons of

sol ubi | i tRrefegred sptiemis sal@onflsémeaalkaéwnéfab%altar{ﬂwbwé Yol apipsHvARL #h and

opti m zat élQﬂln@feaﬁHCIHetﬁaéatl@ (blﬁh"!strﬂzﬁgﬁeélﬁﬂ anﬁ%’al’duﬂiﬂ\ﬁ Qﬂid B&‘ﬁn§kdaité e¢rgthisan’ s
practice. "bi ohydrol yzabl'e am de" i s an am de of & roxam c
an

aci d- déntﬁil?ﬂl%gsattﬁ imcludgy the nhaljdes nigpeh (@) chlgrldeNHejtﬁ) rfatfangtespr rioxylates,

i nhi bi tor ﬁogﬁ{atégozﬁﬁltﬂphké nterfere with the inhibitory activity of the
conpound,” or that Is readily converted in vivo by an animal, preferably a
25 mammal , ror &ehrsekerrantell wrdersiend by thsj kdled artisay, aa dhepskiligdrartjsan is able to

met al | Oprﬁ)&ﬁaﬁ@ %n}l' BB B 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,
20 formulation ease and the like. Determination and optimization of such salts is within the
purview of the skilled artisan's practice.
A "biohydrolyzable amide" is an amide of a hydroxamic acid-containing (i.e., 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
25 mammal, more preferably a human subject, to yield an active metalloprotease inhibitor.
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" is an imide of a hydroxamic acid-containing
30 metalloprotease inhibitor that does not interfere with the metalloprotease inhibitory activity
of these compounds, or that is 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 (I)
is replaced by an acyl moiety (i.e., R-C(=0)-).
13



Exanpl es of such am de derivatives are al koxyam des, where the hydroxyl
hydr ogen of the hydroxam c acid of Fornula (1) is replaced by an al kyl

noi ety, avoomoysBoxyam des, where the hydroxyl hydrogen iBCT/@Epbizsesd by an
acyl noiety (i.e., RC(=0-). A "biohydrolyzable hydroxy imde" is an imde
of a hydroxam c acid-containing 30 netalloprotease inhibitor that does not
interfere with the netall oprotease inhibitory activity of these conpounds,
or that is readily converted in vivo by an ani mal, preferably a mammal ,

nore prefer abI !;'IWEE " ield acti 0pro SeR! in

i nhi bitor. X abl qyéaﬁgelhg&& Q%‘efgslt?/ra |\7e‘?¥g§r¥gl ”ﬁl‘?co wher é?ﬁ e am no
hydrogen Ecﬁrrrmtae(I)hy doid)antaomatieaseafhibitarrthdtalogd Dot intsrfere pm&nmd nieyallaprotaayt

noi ety (i 13 V\D 01/ 70682 PCT/WS01/ 087 A "bi ohydr o zabl e
ester® i Sing%]])’ltorsyt z%(tlv%( oﬁ tf%?g? j cés %rct?l t 2 5en H rclzlorﬁvert g %g an aﬁmar”o yl,g&cy

(1) is - th)tlvHEnﬂdtllo@poTeliseaﬂebltmhl Sich &steﬂs hmﬂucﬂdGWerm‘lkylleslbﬁr fosreeaoyldxi- atklyb

net al | gpr ot ease |nh itory activit th or. that i.s dily
conver edest)ers SuCh At Aoy met%}'l F%Ftoxﬁeﬁ{%% § m{?gc %gﬁfqg%#@’eggaélo 1%’??’“53& bF CflSuch
esters | nmhﬂdﬂoi}@ﬂ@r eaérkyllaoemtyb pssers |(smoke ras bhhlodyy -aad kaplﬁhzﬂ!lﬂjzlEéS&l‘so,Slﬂ)&/hr as

o val oy XS vipTSSAREY Eo el Ghy PEBLO BRI IRCEY. BB Syt . ane
t hi opht haisopiyﬁox@@irlmnyboxyeiﬂmhexters)ab]k@;mﬂtg}/dbs&xy ahdlipk egtat endalkgucylamamo alkyl

met hoxycar bon arbonyl oxyet hyl and
i sopr opoxf?é?%%%&%%aé{ﬂw&lygféyg)) al koxyal kyl esters, choline esters and
al kyl 1acyl am na #idtydte" e§taerc3m(39aucltbrﬁﬁd aeettaen dm@ﬁdmyh eﬁtaerssl)lte 19gA a

et al | opr BERUERSTARI BFEUPY T e enate choe Tugendet Soch il

al ., The UasmiNsSDictibaary Gheshiosvss3)Di thaﬁMallmc&ﬁ&b(el&B&hts used according

Phar maceut i aII acce b) e sol vent.s cor dj t.hi.s i.nventipon
el vaeC 0 israE MR now HaF 45 4% ineRE oy b ot eifosit Y Br e
met aljl opr ﬁlb%ﬂ&}&oteaéfudhihﬁb)té)r ((? 5gg wat‘é@tallia,noﬁtehaﬂ'l@|ac:1dg._(L\FNldémaﬂhylﬂc_;rmagli%e andh
N, N- di mani de ot or readi eterm ne t he
ski | | égea? S ?Wn?ﬁéea&gsf%er nsdi é’éﬁe éﬁ‘én]g‘%,f\garr st eregi soner", and Y

" di ast er eonerthdufs téiicst ssndar d"sﬁe‘fémsoh%ﬁ'l)gﬁﬂ z&dste@aﬂﬁbﬂﬂgﬁvé &%estatﬁa@l art
Haw ey' s Condensed Chenical Dictignar

specific PP B8 ad e AT %N & Bo HHEAS R T icg -! oy Ei&‘s&iﬁ O{ll

instant  iIR¥e&RidnQT sb§c1ﬂ"@brol:d@£eﬁf'f§|ﬁhd; 4nQ dﬂ@r Idblrﬂatulvasgof thé CorapmtiCatt the st ot her
usef ul protectln gr oups, alt faorns, etc. within the ability of the

skilled affPaiR 1 InPt ‘“&S‘I‘}ﬁ%ﬁ’n]&"s mitg- s apetic t‘ﬁ9€ OHSh e eLingHPMinds  of
For mul2a (k3 forkd, etc. is within the ability of the skilled artisan.

II. Compounds:

The subject invention involves compounds of Formula (I):

o I
CHz)
a
B
L O
where R', R% n, A, E, E', L, L', G and Z have the meanings described above. The following
25 provides a description of particularly preferred moieties, but is not intended to limit the scope of
the claims.

R' is selected from -OH and -NHOH, preferably -OH.
14



OR IRNl1--- 11 HGZ ACHIn I I E_AO L" LSE (lI) where R, R2, n, A
E, E, L, L', Gand Z have the neanings descri bed above. The following 2
provi des vaodea®s: pti on of particularly preferred noieti esPChuson/ 780t
intended to limt the scope of the clains. R is selected from-CH and
-NHOH, preferably -OH 14 WD 01/ 70682 PCT/US01/08784 R2 is selected from
hydr ogen, al kyl, al kenyl, al kynyl, heteroal kyl, hal oal kyl,

cycl oal kyl al kyl, heterocycl oal kyl al kyl, aryl al kyl and heteroaryl al kyl ;

preferably hydgpgen qgr . al kyl re preferably hydrogen, n is fr o]
about 4, prefegag?ysgmg%'?%”%nggﬁ?gfé?aglfﬁﬁ¥w5 %ﬁ*&fahgﬁgg by %%&8@
unsubst i t eyickdikylathph bytedocylanikylatiagl, kpllaltyd andigptdroapytalBylt preRrabiynigydaigemsy, alkyl,
preferabl%rS Oerfergbr. ng atoms, nore preferably 6 ring atonms. Ais preferably
subst i t ut BECHF T EHE EPE Ut ed cycl opent ane or cycl ohexane. Alternatively, A
and R2 can t ogeisifaim 6 travoa 4, prefesdblyt Ldrdgimore puefaaliig 01 t ut ed, nonocyclic

cycl oaLkyl having from3.to 8 ri. at ons ref.er .5 or I n tons. 10
2o B ar o birtaeenEn ot wip Bt o T PR B P o B SR ar o
I ndependeprefeyabBeb gt ding ramsa neoy pre@miblp 6nting BdmEAA aik kydferably ywubstihgddesroar yl |
heteroal kyl, -0-, -S-, -N(R4)-, =N, -C=0).-, -C(= 5, -C(=0) N(R4) -,

"Sop-  andimbiaged ﬁ&ﬁ’l’.“’mf“ﬁ B SlobeRso AR by 89, Rarfln FAESSE oA ibin to
form a risystithied or ksl nioreydtic tRtbakydRavidd-from Sto 8 riMgRAoms) prefetdBRr 5 ofTOr €
preferably Eis -0- or -N(R4); and E is preferably a bond. In those 15
enbodi men? ¥ #H8PE L and R4 join to forma ring, Eis preferably -N(R4)- and
E' is1preferablyada Ebardbodddd apthibamere diffeleREeASIE Rhfbyn SRIRCHEA bAdMe

hydr ogen, . al kyl , .al kenyl , al kynyl , heteroaIkXI, al oal kyl , cycloal%yl,
het er ocycingeneRgartly sglgered figmg covrlont bopt CarCeal§lls aiyldhefraqagyloistepralivky | . -O-

Preferred_g ar § lﬁh)}/,d;lqge_@ =@j_ky(lf(iz_>9ll)‘§_t’ Q%_@#@(ﬁ?_ hgb?_alcnlf&/ I_(ﬁ(ggmhyl kil Elﬁfe

het er ocycl oal aryl, "aryla eterdaryf and heteroarylal
embodiments where L and R* do not join to form a ring, E is preferably selected from -O-, -S-,

NRY, or -SO,-, more preferably E is -O- or -N(R*); and E’ is preferably a bond. In those

15 embodiments where L and R* join to form a ring, E is preferably -N(R*)- and E’ is preferably a
bond.

R* and R¥ are independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl. Preferred
are hydrogen, alkyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl,

20 heteroaryl and heteroarylalkyl.

L and L' are independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, -C(=0)R’, -
C(=0)OR?, -C(=0)NR°R* and -SO2R°. In those embodiments where L and R* do not join to
form a ring, L is preferably selected from hydrogen, alkyl, heteroalkyl, aryl, arylalkyl, heteroaryl,

25  heteroarylalkyl, heterocycloalkyl, -C(=0)R’, -C(=0)OR?, -C(=O)NR°R* and -SO2R’; and L’
is hydrogen. In those embodiments where L and R* join to form a ring, L is preferably selected
from alkyl, heteroalkyl, C(O)R’, C(O)OR?, C(O)NR’R®, SO2R’; and L’ is hydrogen.

R® and R” are independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl. Preferred

30 are hydrogen, alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyl.

Alternatively, L and R* join to form an optionally substituted heterocyclic ring containing
from 3 to 8 ring atoms of which from 1 to 3 are heteroatoms.
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L and L' are independently selected from hydrogen, al kyl, al kenyl, al kynyl,
het eroal kyl, hal oal kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl,
cycl oal kywo ohrateer ocycl oal kyl , -C(=O R5, - C(=0 ORS, - C(=Cr¢iRHRb/08a%1d
-S2R5. In those enbodi nrents where L and R4 do not join to forma ring, L
is preferably selected from hydrogen, al kyl, heteroal kyl, aryl, arylal kyl,
heteroaryl, 25 heteroaryl al kyl, heterocycloal kyl, -C(=O R5, -C(=0 ORS,
-C(=O NR5RS' and -SO2R5; and L' is hydrogen. In those enbodi ments where L
and R4 join to,forma ring, L | referabl y sel.ect from.al kvl.
het er oal kyl , Cf‘kﬁr??gl],vgléﬁ(fof%?%,w S*b?%@?‘”é& ﬁg);sg%ﬁeg cﬁdoaﬁl?d RYUPEER £ and
ES' ar eI Lmdfﬁ)ﬁihml 1f;d| ()lfalﬁebﬁiﬁlhlﬂ?ﬂsﬁb?ﬁ?b@%ﬁr@g:ﬁﬁlky?doh?&{(rﬁng’iﬂrdmByd 8 rifd &ymy bf

et er oal ky]| , al oal kyl , cycl oa et erocycl oa |, ,aryl, arylal kyl,
het er oar yVhigh#omdtte f gErhprezdaaps: Iispigh bedtimenty wypie ﬁ%‘dﬁo@@?f{?ndéfi @'}he sattie
het er oal kihg caboal A6t lo¥ 1A, tHRatNReHElsaah kYo nRie on Al Yirdlekdd spildahséany and
heteroaryl al kyl . Alternati velg, L and R4 join_to forman OP'[I onal |y

\:

subst i Put keFreryelevaielc| Incsueh Agdedinenss. ibarg E prdh e pendsd fo difteenbrine eArbemhi ch
from 1 to,3,86€a, ﬁguﬂg%qg% is i%ged\{?Ao 1’4&(9&_@%usggﬂééépﬁ]ﬂe%?géﬁloalﬂﬁ.e_r natively,

Land L' join to form tionally substituted Ccycloal kyl containing from

3 to 8 ring at@nis selecteh fiopt FHnadd, yNeRibs tCRIER Net-2FER)-0ahk yN=Nomdini ng

from3 to 8.ri ato f igh fram1l 10 ar.e heteroatons..ln s

enbodt meny SRS sl G B oty b e GRS RE Bt or
t he resul ilkengl, ikpgyl) Keteroadiil,r @yl Mbteddarylp ey chhalkibt @iddieteardyiplkyd; amdipedferetdy ar e 5
het erggyc] coal kyls. I n such enbodi nents, where E and E are bonded to
differ@nt W??ﬁngraailﬁ’én atoms of A, the resulting ring is fused to A

Preferred fused &iJd@stedr ok &lyElbaRMChdahétdbsyclodkys FECRT RR®S MORPR'S and O-,

,.
rys

-N(R6)-, -C(R6)=C(R6"')-, -N=C(R6)-, and -N=N- and is preferably -S or
-C(R6) =C( R6'A}'-‘~\l' R6 and R6, each is independently selected from hydrogen,
al kyl, al k&an;\ &Ig]r%lm |, -heteroal kyl, aryl, heteroaryl, cycloal koyl and
het er ocycl balkyl ¢ Zvﬁ'rDe'Ter aBroferied  isl Owheyelr 8gén S1(CRIR(YR®; ZNR'REs| end ed

from cycl oal ky] and heterocycl oal kyl; -J-(CR R ')aRB; -NRILOR10'; and G

(CR14R14')C'7D)$.k 7s, . 10 la. Preferred is whet&aZ is -J-(CRR)aR -NR R

and A" if: INARURE [ Most preferred is dr84* [CR14R14' )C D- T
When Z is cy((:al oal kyl of Thet M"é‘d%f%t{"%%ﬁ‘k?’ ere didferred | s whe)rce Z is an

optional Iy 15waebt ii{ Wye6allB P&r hétbrB&cRalkpl, RRsfazddne wAbeNZ Zsi® optionally
-J-(CR7R7')aR8, a is_fromO to about 4, preferably 0 or 1. J is selected
f r om -15C=tubstituted plpenidine qupigerazing. .S and -SOR-. Preferred is where J is

-C=C, - CH=CH when Z is -J-(CR'R7)4R, a is from 0 to about 4, preferably 0 or 1. J is selected from -
C=C-, -CH=CH-, -N=N-, -O-, -S- and -SO,-. Preferred is where J is -C=C-, -CH=CH-, -
N=N-, -O- or -S-; more preferred are -C=C-, -CH=CH- and -N=N-. R’ and R’ each is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,

20 cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy preferably each R is
hydrogen and each R” is independently hydrogen or lower alkyl. R®is selected from aryl,
heteroaryl, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, heterocycloalkyl and cycloalkyl;
preferably R® is aryl, heteroaryl, heterocycloalkyl or cycloalkyl. However, if J is -C=C- or -
CH=CH-, then R® may also be selected from -C(=0)NR°R® where (i) R’ and R are

25 independently selected from hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R’ and R, together with the nitrogen atom to
which they are bonded, join to form an optionally substituted heterocyclic ring containing from 5
to 8 (preferably 5 or 6) ring atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms.

When Z is -NR!’R!Y, R" and R' each is independently selected from hydrogen, alkyl,

30 alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, heteroalkyl and -C_(O)-Q-
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N=N-, -0- or -S-; nore preferred are -C=C-, -CH=CH and -N=N-. R and R7"
each is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
aryl, hetwoonbdeyt, heteroaryl, 20 cycloal kyl, heterocycl oRCRYK)1/d82840gen,
hal oal kyl , hydroxy, and al koxy preferably each R7 is hydrogen and each R’
i s independently hydrogen or lower alkyl. R is selected fromaryl,
heteroaryl, al kyl, al kenyl, alkynyl, heteroal kyl, hal oal kyl,

het er ocycl oal kyl and cycl oal kyl; preferably R8 is aryl, heteroaryl,

h ky] . Howeverw i £ wthen RS
et G Gl LR TSN B TR o
i ndependem(byqs(@keﬁvzﬁuf b AT ROBBu: AlKY brof@rhe Ok 1, ﬁb&%&%&abl?&i gt

het er oal kyl eteroar , cycloal kyl , het er ocycl oal
R9 and R9$elect86@etnrveqovvlmtrbondn@lan(R‘Sg&llsaquhlma CMfmhbqﬂde)Eadr%‘ léds 10| n

R R
he]t g (r: ;)g'él omlo;wf;le éhe@rmﬁcled:iﬁldﬁlﬁen, lﬁldallahdlymbgy, ca‘ikmg:, fénﬁmed@tR'y is

hal oal ko1 DYEEGH S0, SR B hespongiBul py 0N p Sl M. DR R 6y gl 5,0

01/ _706%)2_ ﬂﬁﬂﬂégi?%ﬂj Q8lé8dd ﬁ(oﬁi:\’hi}ﬁrogdﬂRJaﬂgyl palieshel; all&yylell@tetoalldyy drahagﬂxglRia;ﬂ El:)s
1 om 01 oL g gt ereseenmpy R GUDR" g8 Bkt i e ghtoggiy o to

sel ect ed hiohey aR\bahesd} jobow doraih o;iﬁbllang)subsn@teldmeﬁfoeiﬁcaingyolaalﬁmg&ioﬁm

al Keny P 8 BRI, Orrine BT Ry e Et DAY g (GoBHbfic] B PR Toterciloil

het er ocbe@ﬁkdbw R™ i@alk@g afy,l hbﬁfdaﬁyll l@y&loalml ar mtaocyamdlkﬂl lanesniativatye REraabRY?, each
R 1is

each RI'' is.i en _or lower. al kyl .
R12 and RS AR mneen s e Ao Dy o aarbdr s Py Pogarly Sbkisfed
al kenyl , ndtdsydyplic rlﬂgﬁfoﬁfaﬁﬁ{gkfydm 5 ed @@d deyths ofavtidh fronh € teT fahatbroatenic| oal kyl ,
and heterocycl oal kyl, R12 and R13, together with the ni trodgen atom

to which theyAH?réatﬁfS]ﬁ{d%& anf} i ntos?shqw%t%wwep 8t tp yvhichyiaayiaps foaged, join

heterQ%yC{o'fﬁnﬁhr{‘ foR4lt Bé'ﬂﬁél!ie@éi% licor RtalnRipSft &R ¥ (PRef@abIG) drleNEn@t oS
of which from1 &)t (y%etler% ‘3)/ o'§/c l@é’rg heteroatoms(&e Srgferragl?lgaRlZ

is alkyl, atamypfwln@tfé@r@értgﬂi (prefpre ladwk?)ar@hetﬁe%t@%cycloal kyl . Alternatively,
R10 and R 3, together vith the nitrogen atons to which they are bonded,
join to form an opt| ona /fy)\ubstl tuted heterocyclic ring containing from 5

to 8 ring ato IEh°dT ORI RY)Dar Ak tAr gl Y 2r 10
and R10' togre?vﬁlgr %th t he nitrogen at(ger%&f\égq%q%ﬁr%%y allfteﬂgonde 'c}rm n

15. to f omdemndanpy badovedd| fyoms b tand g drefrated isouhed Ads FCHgnd B ai nr@@ @'riom 5
2) ar e notarBAm Sxor N G- 4 N A e BB RO T
her ei poas oF@RY=aE'A)) R PandaRe edch Blifdependently selected from hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; preferably hydrogen or
lower alkyl. ¢ is from 0 to about 4, preferably O or 1, more preferably 0. Each R™ and R™ is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,
cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; preferably each R' is
25 hydrogen and each R' is independently hydrogen or lower alkyl. D is selected from a covalent
bond, -O-, -SO,, -C(=0)-, -C(=0)N(R'®)-, -N(R')-, and -N(R16)C(=0)-; preferably D is a
covalent bond, -O-, -S-, -SO,-, -C(=0)N(R'9)-, -N(R'®)-, and -N(R')C(=0)-; more preferably D is
a covalent bond or -O-. d is from 0 to 2. R is selected from hydrogen, alkyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, and haloalkyl; R' is
30 preferably lower alkyl or aryl. T is (CRR'),-R®. e is from 0 to about 4, preferably 0 or 1.
Each R and R" is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, alkoxy and
: 17



i ndependently selected from-CH and -N-; preferred is where A is -CH and
J' is -CH G is selected from-S-, -0-, -NR15)-,

- C(R15) =Y ®2B70683 - N=C(R15) -, and -N=N- ; preferably - N=C(RCBEUS®MN8084
-C(R15)=C(R15") _ R15 and R15' each is independently selected from hydrogen,
al kyl, al kenyl, alkynyl, heteroal kyl, aryl, heteroaryl, cycloal kyl, and
het erocycl oal kyl ; preferably hydrogen or |lower alkyl. cis fromO to about
4, preferably 0 or 1, nore preferably 0. Each R14 and R14" is

|ndependent

elected fr rogen, al kyl., alke n
ot o ot vaprio apesg gron Ko Y e e T i BrodEmenty AYARRE sl Ve il 1yt
hydr oxy, mnds ablkaxd froR Bfdeszah) Mkﬁaameﬂiélalkﬁlyﬂﬁlatbger el RaaikyRlAyl, i s
|ndependentl hydrogen or | ower alkz sehected froma covaler]_tsIE bond,
-0-, -Sod eterQa(lj(l,:e)}cloalkyt(anel))l}q(q}ﬂcgyloal le(np%&bly Ry O\N(ngil@jl W) eterﬁq lar abl y
Dis a Cﬁh\f@eﬁ‘ﬂﬁarﬂo r}QﬁerrraQVely,‘Rg‘a,nd Rgot%gether%tﬁ@)é\%dﬂsﬁtb Wh1ch|\t~ﬁe’§:hﬁ9bondéﬂnﬂnn

-N(RlG% -; nore preferably a coval ent bond or -0-. is frgmO to
2. R16 stOS e @p e@tlrlraamsralgﬁaw&fgelr?terw&lw ringagqpiaire framid, inf (Pre%rap y,3 or 6)

het er oar yomf16t erneﬁlh ky 13, (Fﬂ%rmpaby b) a6 WsteRdaioky! Alt@ﬁﬂéﬁ%%ﬁws‘ @alpksrlto efhibd
hal oal kyl ; R16 is 30 prefera Ig | ower. al kyl or ary ﬁ -R18. e

is from owttla)thg 3oms tg whmhéheélraé_% ded, ggin 10 forrp_:a% ﬁptgpellyé_ﬂlast];@t?d qtesrocychc ring
i ndependewnraynﬁgteheﬁlt sdofy Qﬂéf@%ﬁﬁ?xoﬁ%ﬁé Aok of WhiKIEN Vo, 3 FpkBERNly: 1 amP are

heteroalkéEI eroaryl, cycloal kyl, eterocycloalkyl alogen hal oal kyl ,
hydr oxy, Bgiestgmand 17 WO 01/ 70682 PCT/ USOL/ 08784 aryloxy; preferably
each R' is hydrogen and each R'' is independently hydrogen or |ower alkyl.
R18 i 90sellbct edonpeyind Ryeppiatieny, al kyl , al kenyl, al kynyl, hal ogen,

het er oal kyl , h’@llleo&lrrlf%ﬁnds BF Wk mvelﬂﬁ)tn%ﬁrpl?er ﬁf&pare%)ﬁ&hgﬁlvkﬂelty oﬁi?&i:edures The
heterocycloalkyl preferably R18 is | ower al kyl, | ower heteroalkyl,

hal ogen ovtarting imateyials aedap Prepryng the compoumdse! theggesntien argikpown, Heada b kaoWh
whi ch they @&, BPRRCG &Ly a&aﬂaﬁl@@&tﬁ:ﬂlaﬁ?tﬂré}%dl é&nﬁfégﬁ tard WesBiSbed in the
heterocyclic ring contarnrng@ rom5 to 8 (preferably 5 6) atons of
which 1 tfyﬂswrngrgemeéadmcyorr_rsc mep) (BheR grermsrused tokustraip tﬂ@rrPPﬂIPlv@PVneSF@mend
R18, t1@ge£&9§s rll%fvI cl)ﬂeltatgetoathcg% pbBiviVH Gldub183d ab GeRPBEGEL ViRl a§1ﬁct§ Qrthén
optional | % ituted heterocyclic ring containing fromb5

(prefer abF()hrﬁlaOI cdpoahds B TiRd: isMTorcékatiplepR3 if ogifuets a]bldyeslnrﬂrreﬁéseﬁr the same

het er oat ons, 10 | Prep rati.o The co t he | nven ion
can be prBBsPE Iﬂ]&eﬁécgpr%’gfcreé?ﬁpl?f‘f légg&h? %Oénpo‘l‘ﬂcg%?g}eé)rretsfsﬂénvﬁﬁtfoél é used
in prepar g id §ti6°TROMISS. of the |nvent|on are known, nmde by knomm

met hods, or are comercially available. Particularly preferred synt heses
are descrrbed in the follow ng genekghenfegacti on schenes. (The R groups
used to illustrate the reaction schenes do not 15 necessarily correlate to
the respective R groups used to describe the various aspects of the

Formula | conpounds. That is, for exanple, Rl in Formula (I) does not
represent the sane noiety as RI here). Specific exanples for naking the
conpounds of the present invention are set

18



forth in Section VII, below Schene 1 18 WO 01/70682 PCT/US01/ 08784 O MeO
ONS R MONSRLMONSIR O 2@ \I \ QOHOKHO™HSIgsShsi 1
0O O Boc wv®or706821 HO NH2 HO NH MO NH OH OH OTs Sl a SibcBuUso/@®7d2 i V HO

NNSRLOR22 020NSRLOR1 HONSRX@O02 XX, X=0 SWN R3
Sif Ste Sid In Scheme 1, the amnoacid Sla is a commercially avail abl e
material which is available in both enantioneric forns. It can then be
saturated under hydrogenation conditions to give Slb and then converted to
tosylate Sic as described in WO 97/22587, published June 26, 1997, which 5

is incorporated by rieference herein. ¢gquence of wel |]|_kiowg:
transformati ons iNkO “he® di spl acéeveent V\Ag’ sodi umMe21 d§, \giydrogenati onto
primary am ne, am ne ncl i onatizati on d? replacenent t*he boc

e H

protecting group wt sul fonyl chl or of choice th | | ows preparation
of structures of type[Sld. Alternativel al cohol Sib cap, be converted to
its relative sul fonanfd

S1g s1h s1i
O 0 I|300 0 l|300
NH [ 1;
HO 2 HO NH MeO NH
OH OH OTs
S1a S1b S1c
0 rlzz
1
HO N‘S’R o R . 0 R?
2 ~ N R ! 1
o) ~g” N._R
3, HO 8
-— —_— 2
X7 X
H\/)% o)
X=0,$ Rt-Neg3
S1f S1e s1d

In Scheme 1, the aminoacid Sla is a commercially available material which is available
in both enantiomeric forms. It can then be saturated under hydrogenation conditions to give S1b
and then converted to tosylate S1c¢ as described in WO 97/22587, published June 26, 1997, which

5 is incorporated by reference herein. A sequence of well known transformations including
displacement with sodium azide, hydrogenation to primary amine, amine functionalization and
replacement of the boc protecting group with a sulfonyl chloride of choice then allows preparation
of structures of type S1d. Alternatively, alcohol S1b can be converted to its relative sulfonamide
and then oxidized to ketone Sle with Jones reagent. This then allows access to substituted amines

10 of type S1d, as well as spiroketals of type S1f.

Scheme 2
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and then oxidized to ketone Sle with Jones reagent. This then all ows access
to substituted amnes 10 of type Sid, as well as spiroketals of type SIf.
Schene 2wQ91/WesD1/ 70682 PCT/ US01/ 08784 Ph Ph //~,- Ph CPCPuS@/ad784t - BuO
S2a t-BuONt-BUONOR 2 OOO S2b S2c S2d Enanti osel ective al kyl ation
of S2a under phase transfer conditions is a well known nethod for the
preparation of unnatural am no acids and the conjugate addition with enones
such as cycl ohexenone S2b to give ketones of type S2c, as described by
Corey et. al. Tetrsphedron Lett. 5 1998, 5347. The imine S2c can then in
turn be deprotgact e%g,ﬁon treatnment with Beueous citric acid and

sul fonyl at ed | fonyl chlori d of Ph ce to give t ope SZd whi ch

can be ftBo®1 Vi zed as descri henme 1. Sche ROR 1 NH
HO NH BO RL HS28H Br O orBs RIS pH S3a_S3b S3¢°"10 Bsteds of type
S3a, which are prepared from protect ed™am no aci ds and al y ¢ al cohol s,
have been shown _to undergo a d ai sen rrangerrent under ng base

condi tions to entry to new afd’noaci ds of type S3® (®™udlicky, et. al
J. Og. Che 997, 62 1994). These can then in turn be manipul ated as
desired by t illed artisan. One su&g mani pul ation is t reduction and

deprotection Oﬁ Belelind! My1sih oL Bndef QKA 6 SRR s 3"Jel
?y %5 conp g) q?aﬂ gkﬁema 2.

di astereo-sel ective route pound e type tound in
Schene 4 method for the preparation of unnatural amino acids and the conjugate addition with enones such

as cyclohexenone S2b to give ketones of type S2¢, as described by Corey et. al. Tetrahedron Lett.
5 1998, 5347. The imine S2¢ can then in turn be deprotected upon treatment with aqueous citric
acid and sulfonylated with a sulfonyl chloride of choice to give ketone S2d, which can be

functionalized as described in Scheme 1.

Scheme 3
R
ORy|"
0 2 |
5 R2 NH
r
o R
H
o N
OTBS R,
OTBS
S3a S3b S3c
10 Esters of type S3a, which are prepared from protected amino acids and allylic alcohols,

have been shown to undergo a Claisen rearrangement under strong base conditions to give entry
to new amino acids of type S3b (Hudlicky, et. al J. Org. Chem. 1997, 62 1994). These can then
in turn be manipulated as desired by the skilled artisan. One such manipulation is the ;eduction
and deprotection of S3b to give S3c¢, which provides an enantio- and diastereo-selective route to
15  compounds of the type found in Scheme 2.
Scheme 4
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20 WO 01/70682 PCT/US01/08784 0 CBz t-BuONH OCBz MQ(Owve 0 0 p CBz
O~ ~0Ov 0 S4a t-BuOl NH S4d + ~a ONH2 0 OO t-BuO S4c S4b S4e Esters
of type SMaovawsbe prepared under basic conditions by WtprChusyps7sioupl i ng
of commercially avail abl e substrates S4a and S4b. Catal yti c hydrogenation
then provides am no acids of type S4d. The free am ne can then be

sul fonyl ated using conditions well known in the art 5 to give conpounds of
the type described in this invention. The ketal functionality can al so be
removed to reveal a ketone functionality which can be functigpalized in
many ways, including those described in Scheme 1. These [&téd s may be
varied to increase yield of desired product. The skilipa® Fsan will
recogni ze the judicious choice of reactants, solvents, enperatures is
an i nportant conponent0840 in any successful synthesis. rm nation of
optimal conditiaons et is routine. Thus the skilled arty an can make a

vari ety of conpdﬁﬁhs usmag t he gui dance of E/;phenes aHQ_f
recogni zed t hat theo OiJed artisan ify the art-of organic enlstry can
readily carry out standard nmani pulgast opdHof organi c conpauads wit hout
further direction; t$8t is, 4t-is well Within the scope and practice of
the skilled artisan t® carry out such i pul ations. Thes i ncl ude, but 15
are not limted to, rgduction of carbon conmpoun 1L Nborrespondi ng
al cohol s, oxidations Jof hydroxyls an®tRe |ike, acyIaFlons aromatic
substitutions, both ect rophilic and nucl eophilic, ether cations,
esterification and saponification and tshe |ike. Exanpl es hese
mani pul ati ons are df spussed in standard texts such as Mar@hpo Advanced
Organic Chemistry (Wd-£y), Carey and Sundberg, Advanced anic Chem stry
(Vol . 2) and other agf that the skilled artisan is aware ofy, 20 The skilled

artisan will also reaé‘ly appreci ate that certain reactions %re best
carried out whsiers af bphdidc san bapieattbd unden desie eondifions b iktig fypopoupheg of

mol ecul e éoﬁlnﬁg?aglﬁﬂa\%ﬁa‘tﬁé %b@&z}tgst%t a{?lldSS4b. Catalytic hydrogenation then provides amino

acids of type S4d. The free amine can then be sulfonylated using conditions well known in the art

5 to give compounds of the type described in this invention. The ketal functionality can also be
removed to reveal a ketone functionality which can be functionalized in many ways, including
those described in Scheme 1.

These steps may be varied to increase yield of desired product. The skilled artisan will
recognize the judicious choice of reactants, solvents, and temperatures is an important component

10  in any successful synthesis. Determination of optimal conditions, etc. is routine. Thus the skilled
artisan can make 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 within
the scope and practice of the skilled artisan to carry out such manipulations. These include, but

15  are not limited to, reduction of carbonyl compounds to their corresponding alcohols, oxidations of
hydroxyls and the like, acylations, aromatic substitutions, both electrophilic and nucleophilic,
etherifications, esterification and saponification and the like. Examples of these manipulations

are discussed in standard texts such as March, Advanced Organic Chemistry (Wiley), Carey and

Sundberg, Advanced Organic Chemistry (Vol. 2) and other art that the skilled artisan is aware of.
20 The skilled artisan will also readily appreciate that certain reactions are best carried out
when another potentially reactive functionality on the molecule is masked or protected, thus
avoiding any undesirable side reactions and/or increasing the yield of the reaction. Often the
skilled artisan utilizes protecting groups to accomplish such increased yields or to avoid the
21



avoi di ng any undesirabl e side reactions and/or increasing the yield of the
reaction. Oten the skilled artisan utilizes protecting groups to

acconpl i o suwies: ncreased yields or to avoid the 21 WO ORCTOBBA8784

PCT/ US01/ 08784 undesired reactions. These reactions are found in the
literature and are also well within the scope of the skilled artisan.
Exanpl es of many of these mani pul ati ons can be found for exanple in T.
Greene, Protecting Groups i n Organic Synthesis. O course, am no aci ds used
as starti ngiempﬁtr%ul&g se 1 act?on% tarle\égull%il 11(1j ﬁlecillge?’étﬁ'% ag‘& ?re %Lgf e{l%/l?tlh tﬁé &: néed t O
prevent undesire e reac nven

one or noofethe bkillal aridant Exanplﬁsofmangsﬁtltese maunpulamays ml@dbunddbxyexpmplpam E one
el e by et Gite HE TP SR, GERRE Bt BHFL v b ing epar e
bot h st er moteddswith reactrvelsmlb hhanqmtarmbferablyrbﬁrcke;d tb prﬂvetﬂmm@snh@deeeaemr s and
enantl ngEI’ s at Bé C mp% ncs o%%he anCIl X HLe ave one 01‘ more (S’Jfl‘af)r%?l elusndlésar lt ne

i nventi'on may exX YRS X u%s m xXtures 1°Cal S GhEr 8 10

i ncl udi ngmdy seddceivedp pepse amﬂopemdnstonmmcmdlmdlsteeanﬁmr &mllmmslomy obﬁ asﬁbar at ed

Kk hi.r al | ch t th
0 o e RO i S Pa Bl i, o VSR RB AT
di aster eoafellsothmﬂtlcamsamtans,oifmeludmg diastere e aﬁdremfmﬁwerh avendea(v @ztcaxlnicemﬁnmq:)er ties
the gt h
acem o nbREPBeP B QU o pa e LA e RO AT RLUR B
opticab i mohdihg, didsftddnttr gndl icAstiehaser Steﬁﬂﬁorﬁdfiﬁﬁiayo’ﬁersSparam’d 84y RAOVEDITET S

subst anti al fre f are d| d.and clained as well. [IV.
Met hods of“e{l}é‘és W@Ef‘%%“&’:ﬁagf 8%1‘5"2%“(’%8%“ 3911%'%? ‘he body operate, in part,
by breaki ng down atidigon, e tig aeaighizéanham&inrel afpucmhisslhexgQﬁmﬁdlﬁgeshaewfebmexehﬂwI ar

proteins and coprot el ns i bi_tor 20 rret s gre useful
Pt reat i R Bl FroRRRmeh ovF i gtebleropsites OFy Heisdiehy SGRIGTR S8 oSth
proteins auictlginitgaRy Dl @iios, whEh 0serafsnat @nme adisclsyd; @Ps ElbRlytontPhplyted that

i mport gntb ﬂ|€l mai ntai pi ng t he size ag) structure and stahility of
tissué AR EPYFALFOm SR e HfeEeorts; %F@Pﬁ} M 05 FigERiseers fubgignitally free
renodel i ngfthékstha;afﬁﬁmase@indtcmuﬁemtwem ty, MPs have been said to be active
in many disorders involving 25 either the: (1) breakdown of tissues

i ncl udi ngnopt Methbdsofdssseases; -degenerative di seases, such as arthritis,
multiple sclerosis and the |ike; and netastasis or nobility of tissués in

t he body; or (Metanbpfmaﬁls%ki(mspfouhaswﬂé: bbﬂgdopéihtegnﬁpﬁlfji@Cbﬁbl&@g’alﬁewnfﬂlé)rOti c

di sease, scarr beni hy | asi a, the |i The co nds of the
oeane” | BRRIRDE el L SRl ABED Bief “ica e, mrolots o KRR Tt At o
condi t200 nﬁlewhb[ﬁb‘teﬂéﬁaré Dsefid Gl GEdtiAg disegeslaniel! 8 tbaQilin pére\bgtﬂﬁbraesktmm bfsulty MPs.
For

proteins and glycoproteins. These proteins and glycoproteins play an important role in
maintaining the size, shape, structure and stability of tissue in the body. Thus, MPs are intimately
involved in tissue remodeling.
As a result of this activity, MPs have been said to be active in many disorders involving
25  either the: (1) breakdown of tissues including opthalmic diseases;- degenerative diseases, such as
arthritis, multiple sclerosis and the like; and metastasis or mobility of tissues in the body; or (2)
remodeling of tissues including cardiac disease, fibrotic disease, scarring, benign hyperplasia, and
the like.
The compounds of the present invention prevent or treat disorders, diseases and/or
30 unwanted conditions which are characterized by unwanted or elevated activity by MPs. For
example, the compounds can be used to inhibit MPs which:

1. destroy structural proteins (i.e. the proteins that maintain tissue stability and structure);
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exanpl e, the conpounds can be used to inhibit MPs which: 1. destroy
structural proteins (i.e. the proteins that maintain tissue stability and
struct ur e§y0 01/2883\0 01/ 70682 PCT/ US01/ 08784 2. interfere iRCT/US01/08784
inter/intracellular signaling, including those inplicated in cytokine up-
regul ati on, and/or cytokine processing and/or inflammtion, tissue
degradation and other naladies [Mdhler KM et al, Nature 370 (1994)

218- 220, Gearing AJH, et al, Nature 370 (1994) 555-557 McGeehan GM et al,
Nat ure 370 1994 558-561]; a aC|I|t rocesses which are
undesired i Wé*‘)rfae{?b}“e&‘lterli‘étfaﬁaﬂ‘tlafe%@é‘ & igglu ’%’a sg  impfigated jn, gylalang, ugy

S pfar m gatj ur at 11 frgulagy aﬁcﬁdrtdy{okma}j)t(gé’ssﬁg dnd/bleinﬂdﬂﬁﬁatloﬁstlsldﬁee&bgﬂﬂﬁtﬁmmnd ather’ I\/g

rel ate i sorder ate i se i S i nvol ve unwgnt ed or
i evat ed NP actroiEy Yol e B Mol 0 pkgh a8p20; B Al v, e

di sorder; in t{1894)556l567iMcUecchasaMAs al, Mailid B0 (DOU)E58EIPRAEr ; Or as a
synpton1of the disorder. This "involve 1. The

t" 10 of th | ud
unwant 8d or el BPRIASIPIORESSES YIS gre éf‘é‘dﬁ“g‘fgh@‘@"”@?‘gtq‘?t@ggfeé@ﬁ’dgc ? epi‘? leeogl cal

nani f est ati on, plobRbddF seltf mafikdtivh,teg FebtilPh@dhHne ChegRBOT | cal I y, by infection,
by autoimunity, trauma, bionmechanical causes, lifesty ﬁ@gobem ty] or
ﬁéﬁ?

by sone ot her A5 yasd: hegein, aqe Miprelpted disqrdegt of AP Seaed \$1§Eﬂ3%" {PivEh of

the di seag@ydted@k SleVART MP hvdity iiSthe bﬂ%glolﬁnmlﬁaam df&hedm@sre@ealséraernﬁaﬁalr abl e
interns of the increased MP activity. Froma cljnical standpoi nt

unwant e BPogicahsarag tomippahe dipoitreonas asHEP RS dbedistidifie Jais, WpehEEd not
be theq" hat he®Ipkncigfes:t he di sease or disorder; or 3. The unwanted or

el evated MP activity is part of the biochem caI or cellular cascade t hat
results or rlel Abeanvegntedar ¢levasd Mprcifiyopsgar casy’ chite Asedaicer biofsioal ti on

of the MP acti iﬂaﬁﬁesta?t@n 'vsﬂiEtﬁErr th'@écﬁvﬂt}hfé‘ el RR&PEBeticald bl lﬂif&:tl@ﬁ) )y Fa@ofinrhi ity
di sease. The term "treatnent” is used herein to nean that, at a m ni mum

admi ni st rat i on'r&ma biopseHsBigH gavses. {ifratylsd s cbesityhordisPon OWFR 6Bt es a di sease

associ ated w t '?hélmmt;ﬁﬁ R theBdRUMEIMmMEres@Ednl M the/ disdhs@oMBBIRE:] aRatSHBRECT ,
preferably in humans. Thus, the term"treatnent” includes: revent| nlg an

MP- mediPat ed di dieepseor ¢leﬂ#¢%e8cmﬁqsvrﬁble ithtegmsyefrhmincrepsgd (M aatixity .y Fighiehclinira

mammal 25 is pEt@rQip%ﬂP%ﬁQaﬂt&i Gl MO 0% dES8R8R didstk, m%vaomlayﬁéed%fen
di agnosed with di'sease; inhibiting the MP-nediated di sease; and/o

al l eviating or b?@?elﬂaélmﬁf"toﬁ@eﬂpe%@@mr @rsease. Insofar as the thods

of the present Thé‘é{rﬁzlfhtn{eﬁrbr @fe@ataf M@%@s%tlé) B SMED bRl 6ASAuEE @k&8e that
associated with unwanted act i vi %q {) I's understood that the term

"prevent" doesradts areefetey i@ thm@weaserﬂrf oxlsp sk this pegpectHehibigipp plthe MP ackvif t ed.
(See ygbster' s; N P{gﬂggagcggé gﬁ(ﬁggg&hﬁ(gg\fﬁgﬁlsgasgat her, as used 30 herein, the

termpreventing refers to the ability of the skllled artisan to |dent|fy a
popul ation t hatl“hé form “treatment” is used herein to mean that, at a minimum, administration of a

compound of the present invention mitigates a disease associated with unwanted or elevated MP
activity in a mammalian subject, preferably in humans. Thus, the term “treatment” includes:
preventing an MP-mediated disease from occurring in a mammal, particularly when the mammal
25 s predisposed to acquiring the disease, but has not yet been diagnosed with the disease; inhibiting
the MP-mediated disease; and/or alleviating or reversing the MP-mediated disease. Insofar as the
methods of the present invention are directed to preventing disease states associated with
unwanted MP activity, it is understood that the term “prevent” does not require that the disease
state be completely thwarted. (See Webster’s Ninth Collegiate Dictionary.) Rather, as used
30 herein, the term preventing refers to the ability of the skilled artisan to identify a population that is
susceptible to MP-related disorders, such that administration of the compounds of the present
invention may occur prior to onset of the disease. The term does not imply that the disease state
be completely avoided. For example, osteoarthritis (OA) is the most common rhueumatological

disease with some joint changes radiologically detectable in 80% of people over 55 years of age.
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susceptible to MP-rel ated disorders, such that adm nistration of the
conpounds of the present invention may occur prior to onset of the

di sease. Wner/tw8mM does not inply that the di sease state beT/wempisessel vy

avoi ded. For exanple, osteoarthritis (OA) is the nost conmon

rhueumat ol ogi cal disease with sone joint changes radiologically detectable
in 80% of people over 55 years of age. 23 WO 01/ 70682 PCT/ US01/ 08784

Fife, RS, "A Short History of Osteoarthriti s Clsteoarthri tis: Diagnosis

ool ber o Bty TS S R MRS ST gl RS GHN HSADd"E%I?ﬂ‘ﬁ% 0 Ueticalistigiont o

I ncr easesMatieintiet] HEMCRIotowiit DS. HoRWNRYVIM. Golfbbiy afd HUN&dnRinMHds., pSLllr-g4 cal
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unwanted condition. For example, compounds of this invention vary in their ability to penetrate
25 into the central nervous system. Thus, compounds may be selected to produce effects mediated
through MPs found specifically outside the central nervous system.

Determination of the specificity of an inhibitor of a specific MP is within the skill of the
artisan in that field. Appropriate assay conditions can be found in the literature. Specifically,
assays are known for stromelysin and collagenase. For example, U.S. Pat. No. 4,743,587

30 references the procedure of Cawston, et al., Anal Biochem (1979) 99:340-345. See also, Knight,
C.G. et al., “A Novel Coumarin-Labelled Peptide for Sensitive Continuous Assays of the Matrix
Metalloproteases”, FEBS Letters, Vol. 296, pp. 263-266 (1992). The use of a synthetic substrate
in an assay is described by Weingarten, H., et al., Biochem Biophy Res Comm (1984) 139:1184-

1187. Any standard method for analyzing the breakdown of structural proteins by MPs can, of
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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
25  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
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
30 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
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.
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fertilized ovum and in preventing sperm maturation.

In addition they are also contemplated to be useful in preventing or stopping premature
25 labor and delivery. '

Since MPs are implicated in the inflammatory response and in the processing of
cytokines, the compounds are also useful as anti-inflammatories, for use in disease where
inflammation is prevalent including, inflammatory bowel disease, Crohn's disease, ulcerative
colitis, pancreatitis, diverticulitis, asthma or related lung disease, rheumatoid arthritis, gout and

30 Reiter's Syndrome.

Where autoimmunity is the cause of the disorder, the immune response often triggers MP
and cytokine activity. Regulation of MPs in treating such autoimmune disorders is a useful
treatment strategy. Thus MP inhibitors can be used for treating disorders including, lupus

erythmatosis, ankylosing spondylitis, and autoimmune keratitis. Sometimes the side effects of
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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.

25 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

30 compounds that broadly inhibit metalloproteases. Preferably these combounds 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:
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20 the specific dosage form to be used, the carrier employed, the solubility of the Formula (I)

compound therein, and the dosage regimen desired for the composition.

In addition to the subject compound, the compositions of the subject invention contain a
pharmaceutically-acceptable carrier. The term "pharmaceutically-acceptable carrier", as used
herein, means one or more compatible solid or liquid filler diluents or encapsulating substances

25 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 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,

30 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
components thereof are sugars, such as lactose, glucose and sucrose; starches, such as corn starch

and potato starch; cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl
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conpound therein, and the dosage regi nen desired for the conposition. In
addition to the subject conpound, the conpositions of the subject invention
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t he ani_ma referably a mammal P{% human bej treat ed.
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choi ce of m%lulé@%ﬁ §,edikikAl nnaceeptahl @erﬁfﬁﬁ\'f'éseﬁ‘laftogaﬁtlﬂlstﬁl‘é tdlciGRNduiARL | On
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mammal more preferably a human subject, in a single dose, according to good medical prac-

tice. These compositions preferably contain from about 5 mg (milligrams) to about
25 1000 mg, more preferably from about 10 mg to about 500 mg, more preferably from about
10 mg to about 300 mg, of a Formula (I) compound.

The compositions of this invention may be in any of a variety of forms, suitable (for
example) for oral, rectal, topical, nasal, ocular or parenteral administration. Depending upon
the particular route of administration desired, a variety of pharmaceutically-acceptable

30 carriers well-known in the art may be used. These include solid or liquid fillers, diluents,
hydrotropes, surface-active agents, and encapsulating substances. Optional
pharmaceutically-active materials may be included, which do not substantially interfere with
the inhibitory activity of the Formula (I) compound. The amount of carrier employed in

conjunction with the Formula (I) compound is sufficient to provide a practical quantity of
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conprises at |east about 90% by wei ght of the total conposition. 20 The
conpositions of this invention are preferably provided in unit dosage form
As usedwepsimweg2 a "unit dosage form' is a conposition of PCHUSOT/08V&Nt i ON
contai ning an amount of a Formula (1) conpound that is suitable for

adm nistration to an animal, preferably a mammual, nore preferably a human
subject, in a single dose, according to good nedical prac- tice. These
conpositions preferably contain fromabout 5 ng (mlligrans) to about 25
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I nt roduction to Pharmaceuti cal sage Forns 2d di.tion (1976). Various
oral dosaB8gAREt: AARa Gl disees R ARSliogRFPUE SPRHOTO FRRISRES, SUBFIR

capsul es, sdlitensla86/02 BbpBisidhs pesoEStSted TIOBSRonOs By st B0/ dnd@fRrvesadest and
effective amount, usual ast about 5% and eferably from about 25%

, |y at | pr
to abddt B fa%?nstf?fé’nit&“‘i%rﬁi?m %ﬁ?ﬁ“%ﬁﬁﬁﬁlﬁﬂ.“‘?‘ﬁwr& Witablp spluenis RETEYeed,
tabl et triitdd ah@iSifyiap et s6QRhEHg aSdHiR Uilui®s s®betederd, @Bt QbntsOboloring
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agents, and nMghd pHacmAGERthBy-adebflabidcadtiad suifi8RAFBEhE BFePFratiohCIf WHie dadEetts
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reconst i t {9 ool grmpbaEe g velldonyn g st s Tablsr baioplly yeraptiss consntional

preparat | pismicRGRARY-tdribaBlcl Apffafb fa8 riNes apittsy b@IMUAE Salci NdaddoRats) Osodiend abl e
sol vents, preserva- tives, emulsifying agents, suspending agents, diluents,
sweet ener ga,rbq%qet inﬁ@n%e chéo,se Caélpof;qllﬁgse; binders such as starch, gelatin and sucrose;

disintegrants such as starch, alginic acid and croscarmelose; lubricants such as magnesium
stearate, stearic acid and talc. Glidants such as silicon dioxide can be used to improve flow
characteristics of the powder mixture. Coloring agents, such as the FD&C dyes, can be added for

25 appearance. Sweeteners and flavoring agents, such as aspartame, saccharin, menthol, peppermint,
and fruit flavors, are useful adjuvants for chewable tablets. Capsules typically comprise one or
more solid diluents disclosed above. The selection of carrier components depends on secondary
considerations like taste, cost, and shelf stability, which are not critical for the purposes of the
subject invention, and can be readily made by a person skilled in the art.

30 Peroral compositions also include liquid solutions, emulsions, suspensions, and the like.
The pharmaceutically-acceptable carriers suitable for preparation of such compositions are well
known in the art. Typical components of carriers for syrups, elixirs, emulsions and suspensions
include ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol and

water. For a suspension, typical suspending agents include methyl cellulose, sodium
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suitable for the preparation of unit dosage forns for peroral
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the gastrgjntestinal tract in the vicin of the desire

appl i cat i gh an&r Heapts SRHHEngTS: gRlgropis, aé‘i&?’%‘%‘f’&%/staﬁé ﬂa%nﬁé%lmésc‘gﬁch gda%%tf-‘c‘ﬁaydos age
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substances such as_sucrose, sorbitol and mannjtol; and_ binders such as
comprise a safe and effective amount, usually at least about 0.1%, and preferably from about
1% to about 5%, of the Formula (I) compound. Suitable carriers for topical administration
preferably remain in place on the skin as a continuous film, and resist being removed by
25 perspiration or immersion in water. Generally, the carrier is organic in nature and capable of
having dispersed or dissolved therein the Formula (I) compound. The carrier may include

pharmaceutically-acceptable emollients, emulsifiers, thickening agents, solvents and the like.
VI. Methods of Administration:

This invention also provides methods of treating or preventing disorders associated
30 with excess or undesired metalloprotease activity in a human or other animal subject, by
administering a safe and effective amount of a Formula (I) compound to said subject. As

used herein, a "disorder associated with excess or undesired metalloprotease activity" is any
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i ncluded. The conpositions of this invention can al so be adm ni stered

topically to a subject, e.g., by the direct laying on or spreading of the

conposition on the epidernal or epithelial 20 tissue of the subject, or

transdernally via a "patch". Such corrposi tions include, for exarrpl e,
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such factors as the specific Fornula npound used, the treatnent
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i nhi bited, the personal attributes of the subject (such as weig

conpl i ance wit A Brefstred gsthod pf aﬂ@&mﬁ@ﬁon for treatment of rheumatoid arthritis s oga’l or
parenterally via intra-articular injection. As is known and practiced in the art, all

formulations for parenteral administration must be sterile. For mammals, especially humans,
(assuming an approximate body weight of 70 kilograms) individual doses of from about 10
25 mg to about 1000 mg are preferred.
A preferred method of systemic administration is oral. Individual doses of from
about 10 mg to about 1000 mg, preferably from about 10 mg to about 300 mg are preferred.
Topical administration can be used to deliver the Formula (I) compound
systemically, or to treat a subject loéally. The amounts of Formula (I) compound to be
30 topically administered depends upon such factors as skin sensitivity, type and location of the
tissue to be treated, the composition and carrier (if any) to be administered, the particular
Formula (I) compound to be administered, as well as the particular disorder to be treated and

the extent to which systemic (as distinguished from local) effects are desired.
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15 and the presence and severity of any side effects of the treatnent.
Typically, for a human adult (weighing approximately 70 kil ograns), from
about 5wagot/meabout 3000 ng, nore preferably from about BCTySeiwsataout 1000
ng, nore preferably fromabout 10 ng to about 100 ng, of Formula (1)
conpound are adm nistered per day for systemc admnistration. It is
under st ood that these dosage ranges are by way of exanple 20 only, and that
daily adm ni stration can be adj usted dependi ng on the factors | i sted above.
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of the invention can al so. be formul ated as gels, drops or ointnents, or
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Some of the compounds of the invention also inhibit bacterial metalloproteases. Some

bacterial metalloproteases may be less dependent on the stereochemistry of the inhibitor, whereas
_substantial differences are found between diastereomers in their ability to inactivate the

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

mammalian and bacterial enzymes.

VII. Examples - Compound Preparation

The following abbreviations are used herein:

MeOH: methanol Et3N: triethylamine

30 EtOAc: ethylacetate Etp0O: diethylether
Ph: phenyl - boc: #-butyloxycarbonyl
DMF: N,N-dimethylformamide acac: acetyl acetate
DME: dimethoxyethane dil.: dilute
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materials can also be inserted as a contact |lens or reservoir or as a
subconj unctival formulation. 15 For treatnent of skin inflammtion, the
conpound wa@ oappeBi ed | ocally and topically, in a gel, pastRCT/US@/08e840r
ointnment. For treatnent of oral diseases, the conpound rmay be applied
locally in a gel, paste, nouth wash, or inplant. The node of treatnent
thus reflects the nature of the condition and suitable fornulations for
any selected route are available in the art. In all of the foregoing, of
course, the corrpoungésncofcotctggﬁétgdventi on can be adv(;ithnriegtgtrtgd 20 al one or as
m xtures, and the COITD'OSI?I ons may further ihV(r:tl'u e agdittonal dr ugs or

exci pients as appropraoat emp@atutehe | ndi cat i oHOASomeetiohcil he conpounds of the

i nvention al so inhihit.. .erial t.al | opr ot S ne.. bacterj al
met al | opr ot eases m@bEéP’?%gck’gﬁ}gﬂﬁlét’ﬁfl"'oneth se[Z}'ePIS§Wéﬁl?es 055}“8 t he

i nhibitor, whereas substantial differences are found between di astereoners
in their abili The Rgrdupsesed vatlesttategh® Smpaombéxamplep dohadasedate Thths respdeiive

patterp o Vi . to.di stj ' b een t he |.i aps and
Pact or Bar RESbE el Yo fa0in RS Roi led bERAME 0 OFMIES R blkop TR b R

abbr evi at i o aleeribis Edrninds ) no tHebShmarg toff aimo InvEtD: sedtion etnl yHeatiinnig of 3k

Et CAc: et hyl ate Et 20 diethylether Ph:.. phenwl, baG::.t:hbutyl o ar bonyl
OVE i, N PRI Rorih, A0 o PR ieet o BRG plofbu PRI AT i B Skl o eCat
dilute 33 WD 01/ 70682 PCT/ USO01/ 08 E3YAMPDES 1:23concentrated wt.: with

respect to rt: 1o t enperat ure . .acetic acid . .

17370t cycl ohexJTERTBYaR P ea Be b SplRbSy S Tromes M weuBel used
to il 10st thatpectduecsclestpibednid Eexapipd 223. da thesd conpotels atvich feferdnbetofespde(l), e 5 R
groups used tléydesgﬁj .beo%he v_aori ous noieties of Formula (1). That is, for
exanpl e, BYIPEAHEHRASOFM ¥ describe Formula (1) in the Sunmary of the
I nvention section and Section Il of the Detalledg'Description do not
represent the sane noieties as R, Rz, & this Section VII. EXAMPLES
1-23 The foll owi ng substructure_and,tab he structure of conpounds
made according to 10 the proce uRélgl de bed in Exanples 1-23. In these
conpounds, with reference to A 1is cyclohexane, R is -OH and
n=0. R1 Oz

=20

R2
Example R! R? R?
1 - -OMe -OH -H
2 -OMe Cj\M -H
CF
3 -Br 9‘»» -H
CF
4 -OMe o, H
(&
5 -OMe @:O\ H
NG
2
0]
6 -OMe O, -Me
(&
0
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3 HOIN HS\ RExa nmple R R R3 1 -Ok -CH-H 2 -Ov CO-H O3 -PBr
/ 0-H O4 -Ow .-0-H 0 5-O+ O -HO0:0 6 -OWw CO -M= 34 WO 01/ 70682
PCT/ USO1M83820687 - OVe COQ -CH2CH=CH2 0 8 -Ove H -H - NeCHPR/08%84- OVE O
-H CH2Ph 10 -OM OO0 -H N $ CH2Ph -H 11 -O OGONH -H 12 -Ow O-ON

7 -OMe O, -CH,CH=CH,
JJ\I‘
[
O
8 -OMe H -H
4N
CH,Ph
9 -OMe O -H
‘%’N\
CH,Ph
10 -OMe O\\9 -H
S—
W
CH,Ph
11 -OMe O -H
>—\/0
_§_N\ \
H
12 -OMe Q -H
>-—\ O
—%—N \
\
13 -OMe Q -H
_§.Ni
\
14 -OMe 0] -H
_§_Ni (
\
15 -OMe g_N/ \O -H
__/
16 -OMe g N/ \O -Me
/
17 -Br g_N/ \O -H
__/
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13 -Ov O- -H -)-N14 -OW - NO - -H -\ 15 -Ov& N-H 16 -Ow - N O
-Me 17 -Br - NO-H 35 WO 01/70682 PCT/US01/08784 18 -Ove O -H -~-N 19
-Ove O WOooResODVE O\\ -H I-NH O 21 -Ove O-- -H _ N PCTAUSONHS®4-H O
-141 23 -Ov OO0 -H 11 -~ N Exanple 1 Preparation of

N-{[4' - Met hoxy-(1,1"-biphenyl)-4-yl]-sul fonyl am no}- (4-hydroxycycl ohexan-
l-yl)-acetic acid 5 a. (R -N-(4-Hydroxycycl ohex-1-yl)-am noacetic acid: The
starting D 4-hydroxyphenyl gI ycene (10 g, 59.8 mmole) is taken in 180 niL
of water in the prepesece—e=—10—r—6t=589NaCOd+—atrrd—25—g—of ney ni ckel .

The m xture is prespurizged fo algpus 100 psigof hydroggn at BOC for 3 days,
filtered through ce|ite, and concentrated t bolit hal f of fhe original

vol une. b. Methyl —é-N
(R -N{[4-Methoxy-[1,1"-biphenyl)-4-y|]-sul¥onyl}-am no-(4Lhydroxy-cyclohe
x- 10 1-yl)-acetic Emd: g crude am o acid la[solution IF diluted with
100 nL of dioxane ajpd #8 nL of QM¢ et hyl arfne and tredted wWth

[4' - et hoxy-(l,1 -b phenyI)H-yI]-squ)ny%I_ chhoride (18.6 g

20 -OMe o) -H

21 -OMe

22 -OMe

23 -OMe o) -H

Example 1
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-(4-hydroxycyclohexan-
, 1-yD-acetic acid
5 a. (R)-N-(4-Hydroxycyclohex-1-yl)-aminoacetic acid: The starting D-4-hydroxyphenyl
glycene (10 g, 59.8 mmole) is taken in 180 mL of water in the presence of 10 mL of 50% NaOH
and 25 g of Raney nickel. The mixture is pressurized to about 100 psi of hydrogen at 80°C for 3
days, filtered through celite, and concentrated to about half of the original volume.
b. Methyl (R)-N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(4-hydroxy-cyclohex-
10  1-yl)-acetic acid: The crude amino acid 1a solution is diluted with 100 mL of dioxane and 10
mL of triethylamine and treated with [4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl chloride (18.6 g,
65.8 mmole). The resulting solution is stirred for 12 hr and then concentrated to about half of the
original volume and acidified with conc. HCl. The resulting white precipitate is washed with

water and dried on a filter. This material is then taken in 150 mL of methanol, treated with 12 mL
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65.8 nmole). The resulting solution is stirred for 12 hr and then
concentrated to about half of the original volunme and acidified with conc.
HCl . The wesubisBng white precipitate is washed with wat epCEuS01dSTSRd oNn a
filter. This material is then taken in 150 nL of nethanol, treated with 12
m. 36 WD 01/ 70682 PCT/ US01/ 08784 of thionyl chloride, stirred for 16 hr.,
and concentrated to dryness. The crude material is purified by

chromat ography with Et QAc to give the desired material as a white solid. c.

The ester o%' tglog)gi cgl é sp rr%cﬁfogggkre)and ?0112%%96? ’cgl d o8 ’t[‘ﬂe cru %Er(i)ag IS\%U;IQ | rr ed

of water an r‘eat. Tes IS

for 16 hrbsaﬁnlomzttwamxymélrﬂtﬁzibudgwﬂhe aesch/masml afT: :hwhntmhdlue is partitioned
bet ween E Oétfcf or gani [ [ d
over O§[ e%}eriebg(lan ré}gor a(ggdsgﬂi e%@ol 0?%& ue1 “l’lfshhlrg%rgs%aié fnlﬁzeed
from Et Qheatdidexidnzy®) thg ogK(DH tThe résukiihg mivaire inginad Wirilbéir amd theln cdnxantpted t@
Prepar tlgn of

(4" ooy ner, 155 ORIt Perssim R0 P Y HCl Tt Sppipidaver i vashed
spir O[ 5 5]Vl.thl tene, Arigd ))VE&CMgSO;, ﬁbared\/htlf‘eyhporated The solid residue is recrystallized from
R N-{[ 4, t.h 1 bj | f I 4- | oh | -
( ) acfa'g a %ﬁoé(%f é)rg(‘Ye tae g‘?c%hoﬁs |“§”¥§Jl’§sg gn¥8} m?nr)nl 2? |(s ?;Eg%cl g (23)(;0 n{

of acet one and treated dropw se WItE Jones reagent (2.5 nL, 8 M 22
mmol e). The resulting solution is str’f-r'%‘g—ior 3 hr. and then quenched with
10 nL of |sohrepmhombt«ﬂ)m’-{[4’Fmethmepm,1’+hi|g1enylmnw-siuifoﬂy'l} amtree(15htienagh a 15

pl ug 1f0 silica wth EtOAc to give %E‘H@ col onpound as a white solid. b.
Met hyl'“(R) - N-{[ 4' - Met hoxy- (1, 1'5["5?[% DE fﬁlsulfonyl} ani no- (1, 5- di oxa-

spir OLS. Shurnvehylo- (1), ]21\%-gaBNRtltbxy—'(hE’-lﬁpliﬁhylé-mgfl]kﬁﬂmﬂﬁ}-ﬁﬁur(03(430§ﬂgfl,cloﬁe)80-yl)¥m| e)
is taken in,25 0 enze t te anedi.o L1 ,
156 ol efpeh T SiseAETebn bt & § 1% bk A S e e
?'Clt i vat deﬁpveqserwﬁtﬁaweaﬁeagmg(aas mLTR&/, rﬂéxﬁmmhe) iThe ﬁ‘%fﬂ'tlﬂg eauticmrls dtlrel ifor, 3 t&?l ]
iltered t |tea vapor at e esi uri over as
L1 o ai b OO e Ghes presll ol G ost eoll Bt Soef b sttt ' 50
('28hngg—| Oplg§8f dilﬁﬁag\-vﬁbélSEtSAbwgﬂe tha désnﬁd.cdhfpoﬁiﬁidaaﬁﬂilte\ﬂaider (10: Ozj and Egeﬂ.t ed
Wi t 1. o esu irre r
and then 'oﬁ\ﬁ[gtﬂi'lr at ed tdkh&y“‘égﬁet Sﬂﬁlﬁg‘f’(‘}'g-YﬁgH@?letl ig ¥ washed

W It _hdl NExl‘E[‘Jir()l[Sis]'uﬁgec@Lﬂ) -ablisien ,Tfhf: staftag ﬁétone'zﬁl @M%y apO oty i AkgiiMesaIwhi t e
SOl | d. a e repar at |, 0 . . .
(R) - N-{ [ 4°L Bogans 2pd gated ﬁgr?yzrfyna&-e%}?l] Od3 mlsdyd Fmole) i, the resense o g2tal¥fis 1 o

[5.5] u ndﬁ&n-‘@olﬁé&s@ﬂ%ﬁfbia&d&nd Matvigd 4 A molecular sieves. The mixture is refluxed for 16 hr.,
( R) A {)[ 4ﬁ1tered0 nErong cellte I‘(]ie rc;‘>//aporat:edy| ]Thg u1|'ef5181|?ey|1; purlﬁQ(? (r %S ﬁ%; ¢ 1%1 ohex-
hexanes:EtOAc (1:1) to give a colorless oil.
c. The ester 2b (28 mg, 0.058 mmole) is taken in 1 mL of methanol:water (10:0) and treated
with KOH (59 mg, 1.05 mmole). The resulting mixture is stirred for 16 hr and then concentrated
to dryness. The residue is taken in EtOAc and washed with 1N HCl, dried over MgSO,, filtered

25 and evaporated to give a white solid.

Example 3
Preparation of (R)-N-{[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(1,5-dioxa-
spiro[S.5]undec-9-yl)-acetic
a. Methyl (R)-N-{[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(4-hydroxy-cyclohex-1-
30 yD-acetate: The starting glycene 1a is coupled with [4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl
chloride as described for compound 1b.
b. The starting alcohol 3b is carried forward to the title acid as described by the sequence of

reactions for compounds 2a-c.
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30 yl)-acetate: The starting glycene la is coupled with

[4'-bronmo- (1,1 -bi phenyl)-4-yl]-sulfonyl chloride as described for
conmpound Wd01/tmesThe starting al cohol 3b is carried forwarBCT/OSOIS784i t 1 e
acid as described by the sequence of reactions for conpounds 2a-c. 37 WO
01/ 70682 PCT/ USO1/ 08784 Exanple 4 Preparation of

(1, 4-Di oxa-spiro[4.5]dec-8-yl)-N-{[4' - Met hoxy-(1, 1" -bi phenyl)-4-yl]-

sul fonyl }-am no-acetic acid. a.
N—Benzyloxycarbonylanino-(1,4-dioxa-§Eirg!4.5]dec-8-ylidene)-acetic aci d
met hyl ester. 5 To a solution of 1, -spiro[ 4. 5] decan-8-one (1.56 Q)

and benzyl oxpeepalionof (i, £Dioxa3pirslu SRiey-8RMOFI I Mdtho g @ 1?-bipheiyd)-apR-hy|  est er
(3.31 g) in dichloronethane (20 nL§ coqQled to C is added dropw se
di azabi cycl oundecane (1.82 g) sulfpny lr}é‘gﬁﬁ“{'?‘i?ﬂc Afi% ure is stirred at room

t enper at us.e N-BenAlotedyarbon! Elﬁniﬁ@l(ll@-ﬂioxh—ﬁpliﬁm}@d-&yﬂideﬁe)faeéiu%ﬁl nedsBester. and
the mxture is dlssolve in The organlc trag gre maHQed wth
wat er Pol FoOwe RO ¢Ends4 W@ﬁpkﬂ? fraiflerd-S g2 8 RO PRBYEREMEBt ai ned

after evag@hehd:9hhedphsSl)VRetc dcfl Methylfebted(3BY & &BﬂbﬁﬁfeﬁﬁﬁW(ZOQﬁL)sdob]e@@o gel
using 3/2 hexane/ Et OAc to provide the desired product as a white solid. b.

A no- ( 1, AQlisgldeds@ippwise distabicyclgungegane Cled2 @) Abg erswERhIXES iR Fired RE IRy t i ng
protect edte BLAG AR 4 &aaél e dobvelld fs%%&%q dn@eﬁ%ﬁﬁ@ﬁ%es&?ré’ aH&)cheaﬂQmi‘rQ%

palladlunlo car bon I's added. The flask is flushed with hydrogen

and the rédiawtvedin Et%qu ”éhq @g@m pxtraets are waskash Wlémyétprafouméedm/ bidsre, then Heed s
The regct U\@a'ﬂsﬁh trHeF gra&esprfadldclé @Jtﬁﬁedtahé%%ra%oﬁ%% éotl\?enpik BNy henaRkM

evapor at ed uced pressure to dgive the desired product whic |s
used in t blEs1ﬁ®| genmnggs/z bxetd/ 0 Awitd Ib‘rouﬂe thp desirtd prathucoas a whitehdplidhy |

(1,4-di OXg- S b Ogl 4= (gi?lgsg gjdelél_%#lfl ellC acl %wghy’l estzfgl ?E%)éta)tbng ﬁéotl:ctgcy | fony

| }- am no- ‘acderat tron artlng am:ne
di chl or omahinade (1.4D g)’ris)dmsslvetﬁﬂedetha%l @0 inelt) ayrdl A OForpall{durb omnrlcirbbo (ZOOV@ iby

4' - met hox hl or i (85 The reaction mxture is
St rred obip! DRk & aBihe el et and Bt o B T §F bR iR
hydr oclbl ofard2 &cursl, Th&a‘éa‘e’ﬁon heohae usemw&dstmdhghm Oeltaplognad the aoldendtd aveporitbda n

dri ed Th d duct .obt ft t f
pur 11 el By S RPRRP IO B R B R o o AR ek PAoRF ovi o

t he desi rpdiffestshuct as a colorless solid. 25 d) To a solution of ester 4c
RTINS T A L
reacti on finiioticetates T6 @R6lafid EtsaeingRthéte %leMﬁg) i dieklstonethatié (10ndd 1sw1dtﬂst1 et hyl
:ﬁgt ? % nag}ﬁfh\é/\ﬁsr‘ed@s%&jige%ﬂ @r ﬁﬂ‘%-&gthcl)xl\ly-l?l lr(ljegm)cr)l(-: -lsu%on}gl 31?01‘1(16 &% @ mg). lﬂ;l ne,
reaction mixture is stirred overnight at room temperature, washed sequentially with IN
hydrochloric acid, water, 5% aqueous sodium bicarbonate and brine, then dried (NapSO4). The
crude product obtained after evaporation of solvent is purified by chromatography on silica gel
using 3/2 hexane/EtOAc to provide the desired product as a colorless solid. '

25 d) To a solution of ester 4¢ (390 mg) in tetrahydrofuran (10 mL) is added 50% sodium
hydroxide (1.0 mL) and the reaction mixture is stirred overnight at room temperature. The
reaction mixture is concentrated under reduced pressure, diluted with ethyl acetate and washed
successively with IN hydrochloric acid, water, brine, and then dried (NapSO4). The crude
product obtained after evaporation of solvent is purified by crystallization from methanol/water to

30 give the title acid as a white solid.

Example 5
Preparation of [Spiro-(1,3-benzodioxole-2,1°-cyclohex-4’-yl]-N-{[4’-Methoxy-(1,1°-
biphenyl)-4-yl]-sulfonyl}-amino-acetic acid.
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product obtained after evaporation of solvent is purified by
crystallization fromnethanol/water to 30 give the title acid as a white
solid. Eweopl/@e82 Preparati on of PCT/US01/08784

[ Spi ro- (1, 3-benzodi oxol e-2,1' -cycl ohex-4'-yl]-N-{[ 4" - Met hoxy-(1, 1" -

bi phenyl )-4-yl]-sul fonyl }-am no-acetic acid. 38 WO 01/70682 PCT/ US01/ 08784
The starting ketone 2a is condensed with 1, 2-hydroxybenzene as descri bed
for conpound 2b and then hydrolyzed as described for conpound 2c. Exanple

6 Preparatio

2 (1 4. Dt St tstope 2p . condengid g\ L4 yUroRRERRESS S TS OB R B2 379

sul f onyl } themhyioelpred ps daseribed dordompounii/Be.hy |

2- (1, 4-di oxa-spiro[4.5]dec-8-yl)-2N-{[4' - Met hoxy-(1, 1" - bi phenyl)-4-yl]-sulf
onyl }- am no-propionate. Sul fonam déEshmpl&6 g, 6.3 mMmole) is taken in 20 nL

of 11¢hi um Brepetsfion 07 St Erbb AR TeebARA S BrSgnSR00 S nblsd-Alie "
r185lljlot5ng sol uti on |sI s'éll {gewumbnylyaﬁxﬁoqrroﬁﬁnmam then warned to -10 for
added and™t APYCETERER a8 itf e YEH- e St J0. 8 e BrEnTRtoRY © o

-10C f or diingipropiamde.qsidfvahnaide ue {3, satmmalb)eld tak Q0. m1T bf BHFcsb1ed ® -7&CY hen
partitioned between water an

Et OAc. ed or.ganic |l ayers are _then
washed wi ¥ H5pie roamfetvr?e%maﬁ% wih ee@rlthvgfédﬁhum.dvg@r@alaaﬁ% é@aﬁ@ﬂﬂé@m The
crude matenkals 7 hfioRY Th @610 B¥EE S8 RNASE ¢ G0 tiin 9ib¥E whikedde siord
material. 15 b. The starting ester 5a (300 ng, 0.62 mmole) is taken in 10

mL of 1Byr IUinive anf recheledred8Ke eMethyl 112411@%(3&(@1'0@ Po(oby s afged aidzthwml@)g and
brought t l. r h il i
washed 3 JU%L 1&‘%& d fm‘lg&Faﬁd t-ﬁfn e % ll)dl‘(l%l’%r F%rrnil e&n&lé "'ml?\?rﬁ]&E% er ed
and ev apoNHiCéd Thm ngxtum isthen patatieed bdwmdm vedteriand E&XAy s(rcaﬂlﬁmeziemgahrcdmers are

hexanes e 7. 20, Pr rati

271 i D BT lpet oS R B B ot s e

sul fonyl }rsamlﬁndpmbvatseqmased{mmgw?hlm c&sw:ldtman@asul f onam de 4c i s al kyI at ed
;MC;[ g qléxﬁr)mlbéogﬁafgar@] d% g% g‘il g edOfGQ Iinmo(i’egp 3 t%{geql nq qO Lt (?f py%ldl\lllg 111t tp;e presenI S

N-{[ 4" - Mesfhicisyuns Todide (330 henl2) mtﬁo})e} hndsbrofighnyd eafux dor- [64hr{ NFHzemixyire &nthero) -
cycl ohexa an

(R-R-(14 G TR B ) L eogh s S BT ami o

and evaporated to give a crude solid which is recrystallized from hexanes:EtOAc.
Example 7
20 Preparation of 2-(1,4-Dioxa-spiro[4.5]dec-8-yI)-2/V-{[4°-Methoxy-(1,1’-biphenyl)-4-yl]-
sulfonyl}-aminopent-4-enoic acid.
The starting sulfonamide 4c¢ is alkylated with allyl bromide and hydrolyzed for compound 6a-b to
give the title acid.

Example 8
25 Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(/N-benzyl-amino)-
cyclohexan-1-yl]-acetic acid
a. Methyl (R)-N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[4-(N-benzyl-amino)-
cyclohex-1-yl]-acetate: The ketone 2¢ (1.5 g, 3.47 mmole) is taken in 10 mL of methanol which
is buffered with HOAc/NaOAc and treated with benzyl amine (0.35 mL, 3.2 mmole) and
30 NaCNBH; (218 mg, 3.47 mmole). The resulting solution is stirred for 16 hr and then partitioned
between 5% Na,CO, and EtOAc. The organic layer is washed with brine, dried over MgSO,,
filtered and evaporated. The residue is purified over flash silica with EtOAc to give the desired

compound as a 2:1 mixture of diastereomers.
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cycl ohex-1-yl]-acetate: The ketone 2c (1.5 g, 3.47 mmole) is taken in 10 nL
of nmethanol which is buffered with HOAc/ NaOAc and treated wi th benzyl

am ne (0.v3@ontnesB. 2 nmol e) and 30 NaCNBH3 (218 ng, 3.47 nPoOT/@po1/0Bhs
resulting solution is stirred for 16 hr and then partitioned between 5%
Na2CO3 and Et OAc. The organic layer is washed with brine, dried over MySOi
filtered and evaporated. The residue is purified over flash silica with

Et OAc to give the desired conpound as a 2:1 mxture of di astereoners. 39

WD 01/ 70682 S01/.0878 . T tarti. t (300 57 t ak
' 20 i by e R ot me 0575 Pkin B oRR ff mfibregs Ty e bl o) o
stirred fHOH@®O0 agyH),.4 mm);rsatraﬂfoamb Qas, tei/atpiommdnlbgmi&@md Bet®@8en BExOAc ahd\ HCl .
A whi t [Wo N f d. a t fi ed dd d _und
vaouum t o S0 AHEeTrE 8 bl Bl RRR L Ryt wade"é‘%waréé%w%‘gneéf
N-{[4' - Metheoidy adid asld whiteqeordy| ) - 4- y1] - sul f onyl ami no} - [ 4- (N- benzyl -
acet yam no) - cycl ohexan-1-yl]-acetic acid a. Methyl
(R -N-§[ 4" - Met hoxy (1,1 -hi phenyl ) - 4Exdunjple 8l f onyl } - am no-[ 4- (N- benzyl -

tyl am - h , [ 500 :
0. 96 ol o Terof e SRR bt FH et in AR o ™
NEt 3 and treated w th acet ydetyandins)togcoléxan8-yikacefic 4Gd ol e) and t he

| t d HCI

nd £t Oagt e Gan; R R and oo Rhem ST BB 4P Ol et
fi : tered mwylarﬁmpqreaﬂﬁﬁ-ltyq -gheta6e: aThObthrtingVberhl aBinp 8a gﬁooinélgoa'e@ Efrrlo&ks Hs o
silicg.w ite solid.. e r 9a
s hydPol ibetiteanhebEhlei Pembehtrsd ormh ot MBlets fruedteradh e OOF
N-{ L4' - I\/btnmpxys dmdle) éhldphefafbﬁdlbmgisol/dtl]on Syétfr&ﬂ)fbrairhdmﬂa}rc]i ther }édihthﬁ&zyétwéénl IN
met hanesu cl ohex C.aci e starti nz m ne
o 1o couCbdiEnRRL ib-aSiNG HeT SoRRGR dah e foE Ry oRY S drae) 5
descr i bedefapérare fpgine dsolfibwhich Bpaffitcovki lhegrn &IlﬂhQiaxa@lEs :EtOAc (3:7) to give a
N-{[4'-Met Hox%/)-.él, 1" - bi phenyl') - 4-yI ] -sul fonyl am no} - (4- N-
met hoxym&*i’V tyI am no-cycl ohexan-1-yl)-acetic acid a.

N-{ [ 4'15Mebhoptig eftdr, 9h'is Bydabiga | deberibleli fsrebhpiiagl no} - (4- N-ani no- cycl ohexan- 1
-yl') 25 acetic acid: The starting benzylamne 8a (1.6 g, 3.1 mmol e) is

taken in 50 nL of nethanol in the mExasec®w of 600 ng of Pear | man' s
catal yst andPrSégz?rléteiQn gtn 08 [4’ lll\i’etl?oxy— fl’-hi}[/)ﬂ(rer?yglyi{‘| ylf]-glrllfony%n}/lno} [4- (N—benzyl—N-
methanesulfonylamino)-cyclohex-1-yl]-acetic acid
The starting benzyl amine 8a is coupled with methanesulfonyl chloride and then hydrolyzed as

20  described for compounds 8a-b.

Example 11
Preparation of N-{{4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-(4-/V-
methoxymethylacetylamino-cyclohexan-1-yl)-acetic acid
a. N-{{4’-Methoxy-(1,1’-biphenyl)-4-ylj-sulfonylamino}-(4-/V-amino-cyclohexan-1-yl)-

25 acetic acid: The starting benzylamine 8a (1.6 g, 3.1 mmole) is taken in 50 mL of methanol in the
presence of 600 mg of Pearlman’s catalyst and shaken under 45 psi of hydrogen for 3 days. The
mixture is then purged with nitrogen, filtered through a pad of celite and evaporated to give a
solid which is carried forward without purification.

b. The starting amine 11a is coupled with 3-methoxypropanyl chloride ‘and hydrolyzed as

30 described for compounds 9a-b.

Example 12
N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-(4-NV-methoxymethylacetyl-V-
methylamino-cyclohexan-1-yl)-acetic acid
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m xture is then purged with nitrogen, filtered through a pad of celite and
evaporated to give a solid which is carried forward wi thout purification.
b. The stve@vi/mgs8am ne 1lla is coupled with 3-nethoxypropanpCT/whéinsige ' and
hydrol yzed as 30 described for conpounds 9a-b. Exanple 12 N-{
[4' - Met hoxy- (1, 1' - bi phenyl)-4-yl]-sul fonyl am no}- (4- N net hoxynet hyl acetyl -N
- nmet hyl am no- cycl ohexan-1-yl)-acetic acid 40 WO 01/ 70682 PCT/ US01/ 08784 a.
Met hyl
N-{[4'- h 1'- -yl ],~s I )

L %Xh 11 Mﬁ?% Q}é}{-%}hlle-b Lil Olmé aﬂ Cfeﬂglzlégz(mm'{}%me IR’ et Iﬂlﬂ?lo

cycl ohexan-1-yI'y-aceta C | am ne as
descri bedcjdnhexmhpMndaﬁa. The kdttve e ishydndanedeith 2aethyg anﬁnmhsadesbmbed for

met hoxypro(pan d§ah| oride and hydrol yzed as described 5 for conpounds 9a-b.
Exanpl e 15 nﬂ?%‘ '

[4' - Met hohy Th]a- méthyd apireriph Jis ébuyledl (e ubthatyytapanyh ohlofide did dyaiolzed\:sniesdnipbdn no-
cycl oh 1%% gc& f?)c acid The nethylam ne 12a is acylated and hydrol yzed
as des ri oé(ﬁo BE rﬁ) junds 9a-b to give the 10 title acid. Exanple 14 N-{

[4' - Met hoxy- (1, 1'-bi phenyl)-4-y1]- SLﬂ1 faongel @m’ no}- (4- N-di net hyl acetyl - N-net h
yl - am nocycl ohexan-1-yl)-acetic aci t hyl am ne 12a is acyl ated and
hydr ol yzed asvV-d@sdMetinag-(1,0%-bipheqyd)cdagii-stl fonplatina}+(4-N-adeeyl-Nbmethiylahin@ci d.
Exanpl e 15 Preparati on of )

N-{[ 4" - Met hoxy- (1, 1' - bi pheny! ) ¥SheF2kPaseicafido) - [ 4- (norphol i n- 1 N--y1 ) -
cycl ohexamhd mgthjlamtret12a isadythtal ank¥iiybisolyzed as described for compounds 9a-b to give the
N-{[4' b& ?,fY (1, 1" -bi phenyl)-4-yl]-sul fonyl am no}-[4-(norpholin-1N-yl)-
20 cyc GG - yll -acetate: The free amne 2c (430 ng, 0.99 nmole) is

t aken |n 5 nmL of dinmethylformam de jn t & resence of 1 nmL of
triethylamne, treated with brormetl%‘l—'"gg%ef (0.15 nm, 1.2 mole) and

heated to 60&-{f40MetBoxy (1, 1Ibiphénqs)=u-yl]@@fm@lmﬁmqmmwﬁmymhetymmewmh Et OAc,
washed three tines with 5% 5 ine, dried over MySO4,
filtered and evaporated. Thé‘mi"éog‘a@b"x?‘é nﬁﬁcftl‘ ver flash silica with
Et OAc t 0 Fhy methylamidec]2adb beélatetband. hy]ﬂ@grzémﬁqom&lbee frSdmpathds 9B 10.gD2 tmrml e)
i's tak%n 1Heac1c{n‘ of MeOH: THF (1:1), treated

Example 15
Preparation of N-{{4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(morpholin-1N-yl)-
cyclohexan-1-yl]-acetic acid
a. Methyl N-{[4’~-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(morpholin-1/V-yl)-

20 cyclohexan-1-yl]-acetate: The free amine 2¢ (430 mg, 0.99 mmole) is taken in 5 mL of
dimethylformamide in the presence of 1 mL of triethylamine, treated with bromoethyl ether (0.15
mL, 1.2 mmole) and heated to 60°C for 16 hr. The resulting solution is then diluted with EtOAc,
washed three times with 5% Na,CO,, one time with brine, dried over MgSQ,, filtered and
evaporated. The residue is purified over flash silica with EtOAc to give a white solid.

25 b. The morpholine 15a (297 mg, 0.59 mmole) is taken in 3 mL of MeOH:THF (1:1), treated
with 5 drops of 50% NaOH, stirred for three hours and concentrated to dryness. The residue is
taken in water and filtered through a plug of reverse phase silica first with water and then with
water:CH;CN (1:1). The water:CH,CN fraction is evaporated to dryness to give the title acid as a

white solid.

30 Example 16
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(morpholin-1N-yl)-

cyclohexan-1-yl]-propionic acid

41



with 5 drops of 50% NaOH, stirred for three hours and concentrated to
dryness. The residue is taken in water and filtered through a plug of
reverse pvase7®Blica first with water and then with watepCOHS@MNS(S: 1). The
wat er: CH3CN fraction is evaporated to dryness to give the title acid as a
white solid. 30 Exanple 16 Preparation of

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sul fonylam no}-[4-(norpholin-IN-yl)-
cycl ohexan-1-yl]-propionic acid 41 MD 01/70682 PCT/U801/08784 The starting
nmor phol i ng, 15a .i s ed as ed. f

v ofy g atinguiiphill 156 = BamITHE FbboEa AT opp LB o
N-{[4' - Br a¢gsorifell fdr coldppli@ngb.) - 4- y1] - sulfonylanlno} [ 4- (nnrpholln IN-yl)- 5
cycl ohexan-1-yl]-acetic acid The starting free amine 4b is coupled to
[4'-Brono- (1,1 -bi phenyl)-4-yl]- sulmgamb ecllfl ori de as described for

(]:-ggpo und ngﬁrgjna%gt?qag;oré' I[g\?&glt g 4 War lt’ ?)1pthenyl) 4-yl] -su]afony?ammo d 45(%Jrg]$o mfl -ylg-o mpound

N-{[4' 5I\/Et hoxy- (1, 1' - bi phenyl )cfd(yﬂe};alﬁwyf]gagﬁcammo} [ 4- (2- oxopyrrolidin-1N

N (4 - NOHORGDE T g Sounieg 1 24 RPBRT bR BB loriings y1 )

cycl ohexagestripddJforas! F&Inﬁ ‘4 ThEcakricRFordatd 8 tHeltlle Gdid d3d@eribéd or@HMpduhd i1Sh.t aken
in 10 nL of dinmethylformam de in the presence of 2 nL of triethylam ne,

treated with 4-bronmobutanyl chlorid&am@led® nl, 3.1 mmole) and stirred at
rt for 16_hr. The res?htln solution is then diluted 15 with Et QAc, washed
with | N HEreParmionof Nall4 g¥ptbaxys(idy -bmw-“ﬂlrSPE?I%alalﬁe}-MwP@tréﬂldww
residug is purified over fIaspn$yauﬁ§amm%ﬂgﬁa%ﬁnﬁs EtOAc (1:4) to glve a
solid. b. The | actam_18a is hydrolyzed as described for conmpound 4d to give

the titletadghgs a il eMeQ'@F‘Y'&Il’l’é&léhFﬁV'é 408)-spdforylaminoi4- Grorgholin-1 N
N-{[4 - NeEﬁ*lﬁh\éxzﬁﬂ-l-itl]-a@ét%e NYhe fide ¥nkeStlaf gnnal &M HAmbi8y (2raRetOfPIPRA! bP-

IN-yl) - cyclohexan 1- X ]-acetic acid a
N-{[ 4" - MefiFsiyliprmagidey i, thergresence. 9f § @hwrfdﬂgzwﬁmw&} trpated pith Aremglatanyl - ani n

0) - cycl ob@¥ade @ 313 Id1-, 30ehAbR) arkdRirded 8€rt ¥ 1860r] HBe ée%ﬁlﬁnggolut?on%thmiméd is
alkylated wth colaldegﬁde di eter as described for qpound 8a to give

a sol i'd whith r’@t%cacvéasmdewth vierlpnd peingy; drigd gver fes Py @%WPQ) evaporated. The

residue is purified over flash silica with hexanes:EtOAc (1:4) to give a solid.
b. The lactam 18a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.
Example 19
20 Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(2-oxomorpholin-
1N-yl)-cyclohexan-1-yl]-acetic acid
a. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(2-hydroxyethyl-amino)-
cyclohexan-1-yl]-acetate: The free amine 1la (938 mg, 2.35 mmole) is alkylated with
glycolaldehyde dimer as described for compound 8a to give a solid which is carried forward
25  without purification.
b. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonylamino}-[4-(2-oxomorpholin-1/N-yl)-
cyclohexan-1-yl]-acetate: The amine 19a (745 mg, 1.68 mmole) is acylated with bromoacetyl
bromide in DMF as described for compound 9a. The reaction mixture is heated to 65°C for 3 hr
to effect cyclization and give the desired oxomorpholine after workup and purification.
30 c¢. The lactam 18a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.

Example 20
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b. Met hyl

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sul fonyl am no}-[4-(2-oxonorpholin-INy
| )- cycl ohv@examed2 yl ] - acetate: The ami ne 19a (745 ng, 1. 68rPamiDBe)087st
acylated with bronmpacetyl brom de in DW as described for conpound 9a. The
reaction mxture is heated to 65C for 3 hr to effect cyclization and give
t he desired oxonorpholine after workup and purification. 30 c. The | actam
18a is hydrolyzed as described for conpound 4d to give the title acid as a

e oL TRt R %’%Pi%ﬁwHﬁ’ﬁﬁ%@%p%wﬁﬁ?%ﬁt' on-of

rrNe'E FZI h)l\//gaﬂt oi n- I N--vyl hleﬂgyuimhmnhmj\l—yy-lc}rcl@lm&hn-(t-yla]eacdtuaacnd\/et hyl tyl)
m,no oc- am no ce y

- ani nocy%l g@e{t)l(lg 1\’9%3] ace‘%?’a%l f- h\lllﬁie“gﬁ#r?gp%hanvﬁm i“'WPﬁBP'@' nopag ken in

6 nL of Chﬂﬁbﬁydahexﬁn—l-blﬂ-apﬂe&emhe amfneNlb@g,Slaﬁ’mﬂﬁlemB tkbn 1ut6 gL &CEH @nﬁxi e)

o o0 gl TEAN SO AR 08 gl S0 GBS St o o

stirred forC &M@ted&hﬂﬂﬁcﬁﬂtﬂwiﬁ@ﬁboﬂuﬂﬁﬁﬁ(l a@ g[ 6. ,O Iﬁithblld} eThoMekiltifg §ohgionv@shed

dil. NaHCL'Bl washed w th brine, dried ove iltered and evaporated.

The cr udeStHEeE 9% 2min; at S aadden griapatdt d’éﬂi@’r"‘”ﬁ}} Ew%WP?h@QdWNW@ﬂK%S £ give

t he desirgh BRAS rdh@d ove'%(i/[§804 Metichad and evaporated The crude matenal is chromatographed
N-{[4"-Methoxy- (1, hené )-4-yl]-sul H‘Z am no} - [ 4- (3N net hyl - hydant oi n
Qe

- ANyl - e‘gﬁéﬂbﬂhésbgﬁwh;ﬁﬁ% W@%dwr@qﬁr 20a (2 1 g, 3.5 mole) is
taken 1on B5 Mibthpif z@{t%ﬁikf?ethﬁslgl Tlf-ﬁ%hé‘r@l)w §1h1suﬁfdﬁ1ylaﬁ1fm6} d[hf(kzvt%é?m%&é&.ﬁomir he

resultlng solution is stir evago rate

d
Fosi due | AVORKEHORbaBd i csfates BREFRiAeRIAKE By ELEHINS) taon i 2R e SRGind
treated wdiaGaWAABHIDLE tﬁ'ﬂg@%&leéte( e r&ultuz% %MHEH llses)tlrrea- R lrh?§1'rﬂ év'aﬂgated

solution is stirred at rt for 16 hr and |uted with washed

wi th 1IN Heldrynges Hidhg residun laot@kqnen 2Qpilerf GLER n_a@sm:senm: pt %mécpraNcané\vraygc} at ed.
The resi dygy b&b&&mﬁﬁ&a‘i&wp@g% P¥fihold) %Qreél ?ollyﬂohg %{Qﬁetltt%rQ%XETaﬁche

desired material . ant ol n o yze scri be
conpouRd then diuted wih tﬂﬁ@A%qusbeda‘Eiﬂd Ué{é{(él W@&hﬁd with drinel dripd) oFscavip$ @, filtered

Prepar at i gy Rfporated. The residue is chromatograph flpsh silica with BOAc d
N-{[4'-Met hoxyp (@Le ere uel C)mma?%rap 8??‘§ﬁy ;Hc?lgl-fﬁ ?%xoa tlhgilder?lr% one-

3N-yl ) - cy®rigtigxan- 1- yI] acetl c acid a. Methyl N-{
4' - Met h | |
[ thoxy-f,d. h}dangiuf BeWYs I)yd%l%ls% s HsERIRY fo?m) Béun& 4 ﬁgégf \(}\Aﬁét/ﬁﬁ%%/cka?lso ani ne

ani nocycl ohexan acet at e: etone 2a I's con
as descripbigeobd. 25 conpound 8a.

20 Example 21
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-amino}-[4-(oxazolidin-2-one-
3N-yl)-cyclohexan-1-yl]-acetic acid
a. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-amino}-[(2-hydroxyethyl)-
aminocyclohexan-1-yl]-acetate: The ketone 2a is condensed with ethanolamine as described for
25 compound 8a.
b. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-amino}-[4-(oxazolidin-2-one-3.N-
yD-cyclohexan-1-yl]-acetate: The hydroxylamine 21a (1 g, 2.1 mmole) is taken in 20 mL of
toluene in the presence of 3 mL of NEt;, treated with carbonyldiimidazole (375 mg, 2.3 mmole)
and stirred for 16 hr at rt. The mixture is then taken in EtOAc, washed with 1N HCI, washed with
30 brine, dried over MgSO,, filtered and evaporated. The mixture is then chromatographed through
flash silica with hexanes:EtOAc (2:1 to 1:3) to give two diastereomers of the desired material.
c. The ester 21b is hydrolyzed as described for compound 4d to give the title acid as a white
solid.

Example 22
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b. Met hyl

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sul fonyl-am no}-[4-(oxazolidin-2-one-3
N yl)-cwedohieesn- 1-yl ] -acetate: The hydroxyl am ne 21a (1rpgT/uR01l08mswol €) i s
taken in 20 nL of toluene in the presence of 3 nL of NEt3, treated with
carbonyl dii m dazole (375 ng, 2.3 mmole) and stirred for 16 hr at rt. The
m xture is then taken in Et OAc, washed with 1IN HCl, washed with 30 brine,
dried over MgSO4i filtered and evaporated. The mixture is then

R o L e O B o

hydrol yzed as descrl bed foronedmbymcui:lothdxaml gil-aeeticheidt i t|l e aci d as a white

solid. Ex 0 5682 P /USOl/ 087 Pr epar a
N-{[4 - ?ﬁg)lte?on%% iS Co BXQﬁ d1 w Hroyﬁmj lapiiieas r‘ilic/ cr1§4d fﬁro io pﬁultd{% %Iinﬁ% n-2
one- 3N-yl jorwytdrtcmhemaﬂacldgdqesmbed focccanpodndﬁrz&bket one 2a is condensed wth

3-propanol am ne as descri bed for conpound 8a and then carried forward to
the title acid as described for con@naggbgﬁlb c. 5 Exanpl e 23 Preparati on

of N-{[4'- , he ) | a I N-yl) -
cycl ohexan- iepa?z])%é'g)é{vl 3 aC|t mﬁ\;g L#S”é’r‘ksﬁéo %mm }Eoﬁpf‘gg %ﬁ'%'

3- br omopr opanesul f onyl chI or| deyddledmfr(n-lyl]beehdaﬂd conpound 18a and t hen
hydr ol yzed, as, descri bed 10 EXAMELE 5 Th | .o

subst r uct SPe Starie; apirg Lia owt g}?%ﬂ Lli?rg(’pé?pag?f ?}Wﬁ Hé %eé‘(“ﬂobﬁfi %én

the pr ocechmmnﬂmmlﬂedhydro&mmsldesnﬁe@fBﬁcorﬂpnurtdlmlse conpounds, wth

reference to Formula (1), A is cyclohexane, RLis -OHand n=0. RL 4 HOR
NHS 02 R3 R2 Exanple R1 RZ R3 RXAMBLESMB3ISCH -H -H 25 -Owe - OCH2Ph - H

-H 26 -0 COpH fo_lloning substructure and table show the structure of compounds made according to

the procedures described in Examples 24-35. In these compounds, with reference to Formula (I),

A is cyclohexane, R' is -OH and n=0.

R
O _4H l

O,
LB
Example R! R’ R R*
24 -OMe -OH -H -H
25 -OMe -OCH,Ph -H -H
26 -OMe Q -H H
S
Yrn
@]
27 Br Q H H
A
Y
O
28 -OMe H -H -H
N
CH,Ph
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O0-H-H 27 -Br C0O 28 -O H-H-H - N CH2Ph 44 WO 01/70682

PCT/ US01/ 08784 29 -Ov O-H-H- N CHPh 30 -OW 0 ~0- -H -H ~-0 CH2Ph
31 -Ove VOB/7dd8D S -N CH2Ph 32 -Ove -NH -H -H M 33PeTWBO1D8784H - H -
NM 34 -O0- -H-H ---0 M35 -0 O-H-H O S N M Exanple 24
Preparation of

N-{[4'-nmethoxy-(1, 1 -biphenyl)-4-y1]-sul fonyl}-am no-(3-hydroxycycl ohexan-
1l-yl)-acetic acid

29 -OMe Q -H -H

CH,Ph
30 -OMe o— H H
Q /—/
Y0
4N
CH,Ph
31 OMe 0P H H
\,8___
4N
CH,Ph
32 -OMe H H H
4N
Me
33 -OMe o) H H

34 -OMe o— -H H

35 -OMe O -H -H

Example 24
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(3-hydroxycyclohexan-
1-yl)-acetic acid
5 a. Methyl glycinate benzophenone: The starting glycine methyl ester hydrochloride (20.2 g,
161 mmole) is taken in 250 mL of CH,Cl, at RT under N, and treated with benzophenone imine
(29.2 g, 161 mmole). The resulting heterogeneous mixture is vigorously stirred overnight and
then filtered through a glass frit to remove ammonium salts. The filtrate is evaporated to dryness
to give the desired product as a yellow oil which crystallizes at 0°C. No further purification is

10 necessary. This type of transformation may also be performed asymmetrically (7etrahedron
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5 a. Methyl glycinate benzophenone: The starting glycine nethyl ester
hydrochloride (20.2 g, 161 mmole) is taken in 250 nL of CH2Cl12 at RT under
N2 and t meabetest t h benzophenone imne (29.2 g, 161 nmmol BOT/USHsrsasul t i ng
het er ogeneous m xture is vigorously stirred overnight and then filtered
through a glass frit to renove ammonium salts. The filtrate is evaporated
to dryness to give the desired product as a yellow oil which crystallizes
at 0C. No further purification is 10 necessary. This type of transfornmation

oY Usor/ BB IR PP @V RRE dnBickors YR BChar AlentloiE e 2

provi de emtahmmmdl}tptmmmof 24a in enantioneri cal | y-pure form b. I\/bt hyl

(7 202l M SUSA DEA aene,B0 S
added n- baisgprop arhint 1 Lime( 1131) o) il (50hAL mfhmmesaf’c Tider Blp hsl)dddéd‘ln-lbﬁtyl

Lo Rl S D0 L BSEL I, BEREGRLSHRR, 208, §0:08, 119

cycl ohexaﬂm@h(eﬂoheaw@om@ 1mrmhﬁ)e) ins10a ahiesk THIOPR wilded drdpiesel &f¢tHahiad@tigal uti on

is stirre for addit' The ction enched at -78C with
150 and. o1 Bl TeRipt €03 190 siols Rk Bior Bor TP P L ST o 2O
and extragt ﬁmltwnm HAGE Zea(:t:fdﬁ)ls qﬂ_éiiGhe@QETbﬂSFGClmﬁ r}g@rah@ all@vexb afh $o Ar ensvashed
with brine, dried over and evapor at ed dryness to give the crude

pr oduct asq}\ilt@edasfu@%eaﬁgateéuwﬁh B erd extraeish vmh CHASh Bhea eHBHBEINYFEIS h

0%':\/& ?E{O | Eifahs aRexAReSwith 8Mhdl@Sed HRr RS0, efld RVTRBraadod WeinedSto &ivtathé aaoi | -
C. y

N-{[ 4' - nePREYS - p1Viseaupi pragefy | ol 4Pyrificatiqn fbynyflash aghroreategsanhyy ot dAGxAe 1-yI )

- acetat eEtd%HﬁeQXHeE‘gro%dlaé &@a@ﬁw;ﬁlr@ﬁre&ﬁ%raeyeﬁ%t)ﬂahedr on Letters 1997, 38
(49), 8595-859 go é 3-oxycycl ohexan-| - ﬁ gl yci nate benzophenone
Xy sl

24b (6. o4°g,M1fhy13 Yo [48ymet &éi—@ahwyi)rft Bi-sylfony q@omycl%%wwm
aqueous SQée!eEtéOW)ou'owl gHE 1t lproR@biurk t(TétR{heéonLeﬂJﬂsl%W' L '(4?9'5‘ 8505-dsHen

extracted with Et2 to renove byproduct benzophenone and any remai ni ng

starti'fg mﬁ@vwr%ycyclph@aﬂémm gly eptakaneephencss R4k (6614 & 47.dimmagleds wwpeted WO (30
nL) and t jg;iCdcho@o %{m 9%%9%0? lg%fg@t}s%oiuﬁoﬂﬁﬁqﬁ# (&@Hﬂt) af HIESe R RHE bdibtatid on.

To this solution is rox. 20 g, 20°excess) in portions.
Af ter t hethsslexirdctsd Wlﬁl Eb@ﬁ?@tt@lrymﬂ@ub}fpmdmté&nmbe@ne endt erys regfainiggHGEENg

per sists S
P ot homuery fhd bhihil fr#“u%@w;%P#%Wﬁ“ﬁf%?@ﬁ?anm § cpude gpmomam, )
i s added. cifrpfe is Ius,ﬁdr\ylthoyt tﬁhr@ﬁr pirtisetions [Ty this ispluden isvasided @IHHCQs (approx. 20 g,

Af t er ugyr déxcegshr% ieﬁlu %&ér $hd gémﬁo%dlsvwohgleté%%émﬁzéata 3615}9 efosls’ GERGGCH th

CH2C12 (3x) |ne organi c extracts are washe rine, dried

over MySCHersisiel fé\’/é@‘@‘?i@t sdditugeddviftn dipgane(50 3nlg) and [frenethorivt€l, brhmhﬁ@ttl) 43lla
white f Oagﬂlfoﬁ)%rchfohﬁé 9| B By 6%1’@(?1% i RHa0iTEHO 9151 hYn Jigbrglﬁ%? sfineh o@%&%{ﬁ at

hexanes provides the desired uct as an epar ab m’xture I's and
trans rt. Afterwards, the solution is dlluted with H,0 (500 mL) and extracted with CH,Cl, (3x). The

combined organic extracts are washed with brine, dried over MgSO, and evaporated to dryness to
25 give the crude product as a white foam. Purification by flash chromatography with 25%-75%
EtOAc: hexanes provides the desired product as an inseparable mixture of cis and trans
diastereomers.
d. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(3-hydroxy-cyclohexan-1-
yl)-acetate: To a stirred solution of ketone 24¢ (1.50 g, 3.48 mmole) in MeOH:CH,CI, (3:1, 20
30 mlL) at 0°C under N, is added NaBH, (526 mg, 13.9 mmole). After 1 hr, the solution is diluted
with H,0 (60 mL) and extracted with EtOAc (3x). The organic extracts are washed with brine,
dried over MgSO, and evaporated to dryness to give the crude i)roduct as a white solid which

requires no further purification.
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di astereoners. d. Met hyl

N-{[4'-nmethoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl}-am no-(3-hydroxy-cycl ohexan-
| - yl)-aceoat/mesZo a stirred solution of ketone 24c (1.50rQT/uSoMB78wl €) in
MeOH CH2C12 (3:1, 20 30 nL) at OC under N2 is added NaBH4 (526 ng, 13.9
mmole). After | hr, the solution is diluted with H20 (60 nL) and extracted
with Et OAc (3x). The organic extracts are washed with brine, dried over
MySO4 and evaporated to dryness to give the crude product as a white solid

Mt byl cotor S e’ MBI A SQLAM sy Pl e I BHE oo il he LREE°
title acields a white solid. Exarrpl e 25 Preparation of

Bl—{[4'I met hoi<yh(1 1 1b| lpglenylz 4-yl g Hli ylh}l-am?o-(S- 5

enzyl oxycycl ohexan-1-y acetic aC| y

[4' - met hoxy- (1, 1Prebarphemnyy-{m-’-ylie}htatu+(1,dmlylpylelarm4ayi] §Bfdnghzntinoc(3~-cycl ohexan-
LYRsestaLes To 8 st e apla0afl th SRkl (203 U, 0. 468 ol )
in a under I'S dri de ng, O.

mol e, 60% dViethgk sN-c{)H’—imthdxyrﬂ,h’l-blphdn)zl) 4-y&f-sldfonyﬂ(})-ammn-(3ldmnzylbxymymmhdan( 240

ng, 1.40 S dde sol owe Q- hr, then
quenched Wi h%ﬁﬂ{é anodatsa erdasg umc)in E]tif% (?{)i% Bng’ qi'ﬁéeé)co QMCI;?%%%?LB af ayers
are dri edRTomdqsr N@S@ddedrsddlemdp'dnda éﬂ 6tmg,d)r5/1|5&mﬁolb,oo6(m ‘tzlﬂpd.:rhen o miterapoiduct .
fwo. separ ABTe P BEed RUT REEBRGT Al bRase TR bF s alSHRE utebhor o
b. Metioyl hegtee rqm’t‘ﬁmdl witthj Ay midﬂ&abtaiswﬂe&gm (bgd'He@pmbinapaigatc tlers aregrivé t he
title aci d asll\dgs ncf e&gprolg(eéls r‘r{) gry?gsrs F;I% e%&% gcﬁ? Sﬁld‘&? progucPef"url 1C iolillpg}v tYr!t,Ql% ch

di ast er eofte I're
N-{[4' - metlroxytographl’ with 3B9R-6§% Et@AY: hexaud providéstwa repaeblelprodudispoodresponding

spiro[5.5 etic acid a. Methyl

N-{[4" - {Qﬁg‘?&}sﬁ%%‘“ glia%‘?{g?‘mrﬁ 4-y1]-sul fonyl } - ami no- (1, 5- di oxa- 20

spi r o[ 5. S5hundehylSesiet pSadehyhayzeak aaeriBdic for Sompaaitietd wi gme the3itler fiamedi ol
as des ribdfor co th ester 26a.is drol yzed as
descriBed® %res%%l c?u“zigtezfﬁ[dq ﬁepﬁflgggmﬁ’é‘%l asgﬁqoale“séﬁ%ﬁ%l e 2% Preparati on
of N-{[4'-brono-(1,1"-biphenyl)-4- yIE] sulf%nyl} am no- (1, 5-di oxa- 25

spi ro[ 5. 5] undec- 8-yl )-acetic acid Lxample26

Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(1,5-dioxa-

spiro[5.5]undec-8-yl)-acetic acid
a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(1,5-dioxa-
20 spiro[S.5]undec-8-yl)-acetate: Ketone 24c¢ is reacted with 1,3-propanediol as described for
compound 2d. ‘

b. Methyl ester 26a is hydrolyzed as described for compound 4d to give the title acid.

Example 27
Preparation of N-{[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(1,5-dioxa-

25 spiro[5.5]undec-8-yl)-acetic acid
a. Methyl N-{[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(3-oxycyclohexan-1-yl)-
acetate: Benzophenone imine 24b is hydrolyzed as described for cozﬁpound 24c to give the
intermediate ammonium citrate, which is coupled with [4’-bromo-(1,1’-biphenyl)-4-yl1]-sulfonyl
chloride as described for compound 24c.

30 b. Methyl {[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(1,5-dioxa-spiro[S.5]undec-8-
yl)-acetate: Ketone 27a is reacted with 1,3-propanediol as described for compound 2d.

c. Methyl ester 27a is hydrolyzed as described for compound 4d to give the title acid.

Example 28
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a. Methyl

N-{[4"-bromp- (1, 1" -biphenyl)-4-yl]-sul fonyl}-am no-(3-oxycycl ohexan-1-yl)-
acet at e: vBenyoBenone inmine 24b is hydrol yzed as descri berCtaosoemsmpound 24c
to give the internmediate ammoniumcitrate, which is coupled with

[4' -brono- (1,1 -biphenyl)-4-yl]-sulfonyl chloride as described for
conpound 24c. 30 b. Methyl

{[4" -brono-(1,1-bi phenyl) 4- yI]-suI fonyl } -am no- (1, 5-di oxa-spiro[5. 5] undec

-8- yl)-acegate;  .Ket reacted W t as. descri bed
for Lomourtreptatas oA ahrBekPar®Sanerut iy lloaonBi R8s e enefRtma-
conmpound 4d to give the t| tle aﬁdldlexaﬂ-gﬂpkﬁlc%ldﬂ WO 01/ 70682

PCT/ US01/ 087 I eps

L2 ~ret ey eyl B Rse Rt >-Limbensyty-amfonsbresnipl QW bspegiaming)-
cycl ohex aayclohykdn-ﬂyk}tabaaiaﬁl Ketone MBfchi¢l condensed with benzyl amine as described for
N-{[ 4" —nmet hox g} 1" - bi phenyl ) - 4-yl ] -sul fonyl } - am no- [ 3- (N-benzyl am no) -
cycl oh&xaf?™Re P% Sdcetate: Ketone 24c is condensed with benzyl anine as

descri bedbf aMeth{ esterF8ausnblydBalyzel as d3tdihel fasbpoudadits givy tHealtly a6d aas white
descri bed fllar conpound 4d to give the title acid as a white solid. Exanple
29 Prepar $i%n of

N-{[4'-nethoxy-(1,1"-bi phenyl) 4 y| IEx@pipfeoyl } - am no- [ 3- (N-benzyl -N- 10
tyl h
L et nogsatn S g i o b mn e

acet yl1am no) - cycl ohexan- 1- ;}bkﬂyi@ﬁﬂ&)&{y@]oh&aﬂqwu adiivecid8a i s reacted wth
acetyl chloride and Et3N as describ npound 9a to give the desired

compound &s Me@¥harapl e it d?%hw-(&al’-blpaﬂbﬂ)r‘!r&lﬂrg“lsq"a&}taé‘?%&?e%benfs -

Met hyl  esh@kylZfimo)-Sycondt )R casted Getryl 8she 18n i§ BAMBY Reth 46et)I L ME ahdhe
title acid as a white solid. Exanple 30 Preparation of

N-{[4' - methiday deseriqed fgy %%RWP‘} %toywe g 19pBHeg IcomBRHA 39  3enRRDlsaRX(pre pixls

met hoxy) - a{d‘t@)ﬁyﬁ@gtay&@m noj - cycl ohexan- 1 yl }-acetic acid 20 a I\/bt hyI
N-{[4' -nmethoxy- (1,1 -biphenyl) | ]-sul fonyl}-amno-{3-[N-b ]ged
met hoxy) - Bt HYs¥I 65 ﬁﬁﬂ%arﬁ hs@rolx%fé 2% @szratwd for)FP}“P%%E’ét“gtt‘é sivpds e a%ﬂinafh%wé is
react ed wgdifa, chloroform c acid 2-met hoxyet hyl ether and Et 3N as descri bed
for conpound 9a. b. Methyl ester 30a is hydrolyzed as described for
conpound 4d to give the title acid F£amplgdd e “solid.

Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-{3-[N-benzyl-(2-
methoxy)-ethoxyformylamino]-cyclohexan-1-yl}-acetic acid
20 a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-{3-[N-benzyl-N-(2-
methoxy)-ethoxyformylamino]-cyclohexan-1-yl}-acetate: Benzyl amine 28a is reacted with
chloroformic acid 2-methoxyethyl ether and Et;N as described for compound 9a.
b. Methyl ester 30a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.
25 Example 31
Preparation of N-{|4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[3-(/V-benzyl-V-
methanesulfonylamino)-cyclohexan-1-yl]-acetic acid
a. Methyl N-{|4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[3-(N-benzyl-/V-
methanesulfonylamino)-cyclohexan-1-yl]-acetate: Benzyl amine 28a is reacted with
30 methanesulfonyl chloride and Et;N as described for compound 9a.
b. Methyl ester 31a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.

Example 32
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25 Exanple 31 Preparation of
N-{[4'-nmethoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl}-am no-[3-(N benzyl N

met hanesw® onydesari no) - cycl ohexan- 1-yl]-acetic acid a. MetbhgT/US01/08784

N-{[4' -nethoxy-(1,1"-biphenyl)-4-yl]-sul fonyl}-am no-[3-(N benzyl -

met hanesul f onyl am no) - cycl ohexan- 1-yl ] -acetate: Benzyl am ne 28a is reacted
with 30 nethanesul fonyl chloride and Et 3N as descri bed for conmpound 9a. b.
Met hyl ester 3la is hydrolyzed as described for conpound 4d to give the

title acidyas atlon ol; ﬁ' {[4S metlgoxyl%fqng pﬁeny?) -f"l? sul onyl]}Zaang()B-%-E\pT tlﬂs a]fr{iIQO -784

Preparat i oﬁreg?m

N-{[4' - et hoxy-(1,1"-bi phenyl) cyclolekas tHyf|@wstictachiTi no- [ 3- ( N- met hyl am no)

c cIohexan acet o

{4 metn e 5 gt AL bhenD syl pizny g mine: Cremetylomip o)
cycl ohex anyclohykz]n-&ymaaétete Katetwne 244 Cisi dndasdlie néh dmwthyihamit Myidrodlibfids as
hydr ochl or,i d descrj bed for conpound 8a. b. Methyl ester 32a is
hydrolgzeS&%Q‘%3@7PPB@H%#%r conpound 4d to give the title acid as a white

sol i d. ExamVethyd2sty 3yads Bydrélizedtas Besfribed for compound 4d to give the title acid as a white
[4' - met ho (1,1 -bi phenyl )-4-yl]-sul fonyl}-am no-[3-(N-nethyl-N 10
acetylan1ﬁﬁ¥ cycl ohexan-1-yl]-acetic acid a. Methyl
N-{[4'-nmethoxy-(1,1"- biphenyl) 4 y| [Exathlpiedsy! } - ami no- [ 3- (N—nethyl

acetyl am no)_-cycl ghe te: Methy 32a i s reac with
acetyl chl O%P rﬁ‘i’fﬂ‘ )%gﬂﬁl é§ hﬂ @?ﬂ’éﬂ‘ef‘ﬂ& Qé’bn‘b‘%ﬂ‘?ﬁ} 9‘3"1"08 Vet é‘ﬁg\"dem red
comﬁolmrod as a separ aﬁlg mﬁ@‘ety(ljzﬁmﬂf)) @bl%hexaﬂgl-%lr-macdnastgrigmers 15 b

Met ester is hydr ed as cribe or n t i

PP ach i MER o 1 oo R e ET Shinhensp ot SR A ino 3 (-t M
N-{[4" - rreh&wycaﬁninb) &yddﬂeiﬁ’iﬂl’lyi]-)ac&afﬂ ]mawlfaamé F2aapaaced Fith I\Acémtahwrrdé 3nd

nmet hoxy) - ethoxyfor nlno -cgclohexan }-acetic acid 20 a. Rg%%

N-{[ 4 - methD& 9 ean fﬁ%ﬁWP 9919 giye ﬁlﬁldF%WQ ICPTBHRA S p 3eqaRPIreTR e

met hoxy) - akhﬂ%ya@yay&ﬁaino] cyclohexan 1l-yl}-acetate: Methyl amine 32a is
reacted with chloroformc acid 2-nmethoxyethyl ether and Et 3N as descri bed

for corpolindehyl eﬁter Ietih hydrelyzed s dopgrihed foneqrppypddd to give dheditle Beid ag g hite
conmpound 4gidgto give the title acid as a white

Example 34
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-{3-[ V-methyl-(2-
methoxy)-ethoxyformylamino]-cyclohexan-1-yl}-acetic acid
20 a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-{3-[/V-methyl-/V-(2-
methoxy)-ethoxyformylamino]-cyclohexan-1-yl}-acetate: Methyl amine 32a is reacted with
chloroformic acid 2-methoxyethyl ether and Et;N as described for compound 9a.
b. Methyl ester 34a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.
25 Example 35
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[3-(N-methyl-/V-
methanesulfonylamino)-cyclohexan-1-yl]-acetic acid
a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[3-(/N-methyl-/V-
methanesulfonylamino)-cyclohexan-1-yl]-acetate: Methyl amine 32a is reacted with
30 methanesulfonyl chloride and Et;N as described for compound 9a.
b. Methyl ester 35a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.

EXAMPLES 36-38
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solid. 25 Exanple 35 Preparation of
N-{[4'-nmethoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl}-am no-[3-(N nethyl -

met hanesw® onydesari no) - cycl ohexan- 1-yl]-acetic acid a. MetbhgT/US01/08784

N-{[4' -nethoxy-(1,1"-biphenyl)-4-yl]-sul fonyl}-am no-[3-(N nethyl-

met hanesul f onyl am no) - cycl ohexan- 1-yl ] -acetate: Methyl am ne 32a is reacted
with 30 nethanesul fonyl chloride and Et 3N as descri bed for conmpound 9a. b.
Met hyl ester 35a is hydrolyzed as described for conpound 4d to give t he
title acid as 1/ 08784
The 1ol | ow ng Siboly g S dnyE R BE Botdng o oot ot ki o

accor di ngthe prackdirgsrdescatiert is Fxdmples 3 B2 InnheE« eonoesds3 @it &ferknve ttchEmnula (I),

conmpounds faren nula (), Ais cyclopentane, R is -CH and
o R ot i RphE R IE i Byl Eample RUR2 R3 R4 36 -OMe €O -H -H 0 37
gfpl e 36 Preparation of

hm no- (1, 5- di oxa- 7- net hyl -

N-{[4'- nethoxy (1,1 - blphenyl) 4 y1l] -sul fon
spiro[5.4] dec-7-yl)-acetic acid Vet hy yxocycl opent - 1-yl)-glycinate
benzophenone: dycinate 24a is ddqﬁ t ol efin of

3- et hyl cycl opent - 2- enone as : ~ conmpound 24b. 10 b. The

cycl opent anone 36b is carried f rdPzto the title acid as described for
conpound 26a-b. Exanple 37

R2

Example R! R? R’ R*

36 -OMe Q, -H -H
(F
o

37 -OMe H -H -H

38 -OMe Q -H -H

CH,Ph

5 ‘Example 36
Preparation of V-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(1,5-dioxa-7-methyl-
spiro[5.4]dec-7-yl)-acetic acid
a. Methyl (3-oxocyclopent-1-yl)-glycinate benzophenone: Glycinate 24a is added to the
olefin of 3-methylcyclopent-2-enone as described for compound 24b.
10  b. The cyclopentanone 36b is carried forward to the title acid as described for compound 26a-b.
Example 37
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[1-methyl-3-(V-
benzylamino)-cyclopentan-1-yl]-acetic acid
a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-[1-methyl-3-(V-
15 benzylamino)-cyclopentan-1-yl]-acetate: Ketone 36 is condensed with benzyl amine as
described for compound 8a.
b. Methyl ester 37a is hydrolyzed as described for compound 4d to give the title acid as a white
solid.
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Preparation of

N-{[4'-nmethoxy-(1, 1" -biphenyl)-4-yl]-sulfonyl}-am no-[1-nethyl-3-(N

benzyl amiwo )68t opent an- 1-yl ] -acetic acid a. Mt hyl PCT/US01/08784

N-{[4' -nethoxy-(1,1"-biphenyl)-4-yl]-sulfonyl}-amno-[1l-nethyl-3-(N 15
benzyl am no) - cycl opentan-1-yl | -acetate: Ketone 36 is condensed with benzyl
am ne as described for conpound 8a. b. Methyl ester 37a is hydrolyzed as
described for conpound 4d to give the title acid as a white solid. 50 WD
01/ 70682 PCT/US01/08784 Exanple 38 {£r rgtion of

N-{[4' - et hoxy-(1,1"-biphenyl)-4-ylT- | } - am no-[ 1- net hyl - 3- (N- benzyl -
N- acet yl aRiepayatiopof dpid4itmethdxyy(1]1°-bipdienyd)-4olldubonykledrnipb-[1-methyl-3-(N-benzyl-
N-{[4' - met hoxy- (1, 1" -bi phg! - 4 - | b ad:nQs:1- met hyl - 3- (N- benzyl -
N 5 acetyl am no)-cycl opgﬁ{ag‘%@ﬁ'ﬁu}'—kﬁéﬁéﬁgyl %L%Z%IPQ%J% ne 37a i s reacted

wi th acet g Méthplr i ¥¢l4amethoxy-ENI abipbiey -y kshlfooyl}-eovipoilndetdyl-3-GV-henegl-Vhe
desired c j .nkLXx . j . i [eomers.
b, Nt Ryl BpngBEreRpepARARR. Al B Sl 37 B BB s S P REMELEE T 2
title aci Bi;Mss deswtihetl dor comippwhd 9400 EiXAMeIdESed BondiDnd| 8 ahiesepahblomixtge of cis
substructyr n I how t he structure of conpounds nade according to

t he proce%'lﬁlﬁreags %3%%?? eé% in Exanples 39 and 40. In these conpounds, with

r ef er encebt dMéthyl metbia38a(is hydrdlyded ag jastrilpd fidranmpouird 4dgo gidkltieridlenciO as &Rvhit®© H r
HO N, S \ B R,NWNR3 O Exanple R RB R4 39 -Ove -H -Bn 40 -Owe -Ph
-Ph 15 Exanpl e 39 Preparation of

N-{[4'1- nmet hoxy- (1, 1' - bi phenyl) - 4x llJIPﬁ éggm(lln} -Oam no- ( 1- benzyl - 2- oxo-
oct ahydr o- cycl opent ai mi dazol - 5- ?ﬂzg/A—&ce#rm—dL i
The following substructure and table show the structure of compounds made according to

the procedures described in Examples 39 and 40. In these compounds, with reference to Formula

(D), A is cyclopentane, R' is -OH and n=0.

$¥e
HO N\S

02
r2-N N\Rs
IS
Example | R1 R3 R4
39 -OMe -H -Bn
40 -OMe -Ph -Ph
15 Example 39

Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amine-(1-benzyl-2-oxo-
octahydro-cyclopentaimidazol-5-yl)-acetic acid
The starting 2-benzyl-2,4-diaza-cis-bicyclo[3.3.0]octane-3,7-dione (C. J. Harris et. al. J. Chem.
Soc., Perkin 1, 1980, 2497) is coupled with benzyloxycarbonylamino-(dimethoxy-phosphoryl)-
20  acetic acid methyl ester as described for compound 4a and then carried forward to the title acid as

described for compound 4b-d.

Example 40
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The starting 2-benzyl -2, 4-di aza-cis-bicyclo[3.3.0]octane-3,7-dione (C J.
Harris et. al. J. Chem Soc., Perkin 1, 1980, 2497) is coupled with
benzyl oxwea@anbowygt anm no- ( di met hoxy- phosphoryl)- 20 acetic BCT/@Somsmal ester
as described for conpound 4a and then carried forward to the title acid as
descri bed for conmpound 4b-d. Exanple 40 51 WO 01/70682 PCT/ US01/ 08784
Preparati on of

N-{[4' - et hoxy-(1, 1" -biphenyl)-4-yl]-sul fonyl}-am no-(1-benzyl -2-oxo-

oct ahydro-c R Hazolan-vi)macet i 6 aciC S i P

2. 4 phenyt - SV RS 35bin AT R AR Ryt iener ¢ oy
al. J. Chem Soc., Per kogtallydro-¢BBipentaiigidizol-§-ydenepticatidvi t h

benzyl oxy | aymi no- { gli, et hoxy- rvl) .5 acetic;agcid yl, ester as
desori bod bl B Eshayt St R OB ARl o G 7 R P RL e
descr i bedSdcoPedimnid @8y 2491 dk cohpled Fitabquzg@sxycarGonyrasng-{dmsthawyebhigthbiyt)s of Use
The cogpoun { inventi o e useful to.prepar.e, o itions for the
{r eat nont ore o phB S SRR B R e e R BRURER SR Fowi mg
conposi t i descritred forebinpehind ¥6-dexanpl es do not limt the invention, but provide
gui dance to the skilled artisan to prepare and use the conpounds,

conposi tigps and et Efglqlﬁos?tgonwx?dlk«%@cﬂtokﬂge I n each case ot her conpounds

within the inventrom nay be substrtuted tor the exanple conmpound shown

bel ow Wi th si mpar, goﬁﬁéé' ¥She iIlﬂe%téA(%Je'ug&n% g&&,%:gicg&g&i b bor PGS %&ct hat
t he exanpl es provu§rl gul dance and may be varre ased on the conditlon
bei ng t r eatmwhtsapdodidted pethi emwantetiSMPhectivigy.| oWhen dollablorge vomapasitios aademetbat i n

t hi t] : 1 A i ] et | i SDA: ti
denat ap e sy B6 i ERREEH AP BEN Rk el f BEbhiod e WIB ARG Y o
conposi ti tha doopowrds,| corghusitionst andt maimds ad dlor thvergion.o Inheclp cass atiter icompovindon, i s

made conpfi.Si ; onent A T co und.  of ampl.e, 31 15 .
o 0se 1 3ghiR iR IR IRE e ARRMIL el SRR Sind SBIR Wity siffler

results. The skilled practitioner will appreciate that the examples provide guidance and may be

varied based on the condition being treated and the patient.
15 The following abbreviations are used in this section:
EDTA: ethylenediaminetetracetic acid
SDA: synthetically denatured alcohol
USP: United States Pharmacopoeia

Example A
20 A tablet composition for oral administration, according to the present invention, is made
comprising:
Component Amount
The compound of Example 31 15 mg
Lactose 120 mg
25 Maize Starch 70 mg
Talc 4 mg
Magnesium Stuart 1 mg

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

30 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.
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A human fenmal e subject weighing 60 kg (132 | bs), suffering fromrheumatoid
arthritis, is treated by a nmethod of this invention. Specifically, for 2
years, awegi/mss2 of three tablets per day 30 is adm nistrerpdSarmissy to
said subject. At the end of the treatnent period, the patient is exam ned
and is found to have reduced inflammation, and inproved nobility w thout
concomtant pain. 52 WO 01/70682 PCT/US01/ 08784 Exanple B A capsule for
oral adm nistration, according to the present invention, is nade
conprising: Conponent Amount (%W wWg. [he,gonpound of Exanple 10 15% 5

Pol yet hyl ene gl ycol 85% A human nal t weighing 90 kg (198 Ibs.),

suf feri ng fronAcspsslsdot draliadingistiation, peatding to thy peeseng inventionf is thailscomprising:i on.
Specifically, for 5y capsul e containing 70 0 conmpound of
Bxanpl e 3 i & adni ni st PRPB Y to said subj ect. A Bl iRy oM

treat nent period, the PatcompiundsefBsxeaplenidd vi a x-rays%art hroscopy and/or 10

MRI, apd found to hav advancenent of ergQsion/fibrillation of
the ar '?)i cular cartil a?é%’@x%%&gedc A sal i ne-based 8§%’nposi tion for local

adm ni stration rdi ng. ¢ he.nr j avent ion.  d onpr i sing:
Conponent Armuﬁth%%g’/gﬂm %e &Rj‘g&fieég%g%n@g%%ggo “EXanpl € #ﬁ%ﬁ%r@gﬁhf@‘ﬁﬁg Itre%‘f({(;ohol
15% Sal i be a80&hbodlofpthtsi iementibiav iSpepifitelyy foo b neak, abamsle aon@ipplgi BWsmehd thlr op t o
each eye | C , ing . s ded .th no visual sequelae. 20
Exanpl e DE%I{%%?%%X@BEW%%LS?c.ngrélrslée Srﬁgﬁlgtggafld %1%\)11%% stration, according to the
present invent Aothe end of thadeatmentperied, tg: paGerixorenineCoimposiyt arthros¢Sywhd/pr  The
g?gg?gl:ﬂ?oﬁ/ﬁgﬁég I%Julng t03hané %Q fuzrt%er%%{f]azn%‘érgé%% e%s?orﬁll | rrfllgt?onoo'f %Ze art-llzzrl]ﬂagga{rtl astf?el. 0.002

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

made comprising:

Component Amount (Yow/w)
15 The compound of Example 1 5%

Polyvinyl alcohol 15%

Saline 80%

A patient having deep corneal abrasion applies the drop to each eye twice a day. Healing

is speeded, with no visual sequelae.

20 Example D
' A topical composition for local administration, according to the present invention, is

made comprising:

Component Composition (% w/v)
The compound of Example 3 0.20

25 Benzalkonium chloride 0.02
Thimerosal 0.002
d-Sorbitol 5.00
Glycine 0.35
Aromatics 0.075

30 Purified water q.s.
Total = 100.00

A patient suffering from chemical burns applies the composition at each dressing change

(b.i.d.). Scarring is substantially diminished.
Example E
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Gycine 0.35 Aromatics 0.075 30 Purified water g.s. Total = 100.00 A
patient suffering fromchem cal buns applies the conposition at each

dressi ngwoangss2 (b.i.d.). Scarring is substantially di m pCBUSU/08Bdanpl e E
53 WD 01/ 70682 PCT/ US01/ 08784 An inhal ation aerosol conposition, according
to the present invention, is nmade conprising: Conponent Conposition (%

w v) Conpound of Exanple 33 5.0 5 Alcohol 33.0 Ascorbic acid 0.1 Menthol
0.1 Sodium Saccharin 0.2 Propellant (F 12, F 114) g. s. 10 Total = 100.0
An asthma suff . L r._i.nto nmout h whil e
i nhal i ng. Ast ﬁhrrgﬂhgé%r?%@?r%s&acgén P gllnrlﬁnh?csc ﬁrg&%’l&hﬁ%ﬁ‘égﬁ %Vi\ﬁtfotgb]is E:ng?e opthal mc
conposi ti ompraimgor di ng to the present invention, is nmade conprising: 15

Conponent Conposition 4% vg/ Compound of Ex%lg}%l ol B 0 Benzal koni um

chloride 0.01 EDTA O. roxyet hyl cel | ul USE‘%&@)M 0.50 20 Sodium
nmet abi sul fite 0.10 Sddimpruohéidixeaiple@d. 9% g.s. Tod&l = 100.0 A hurman nal e
subj ect. wei ghi ng 90 kgAli:ﬁ%? | bs), suffering from cqk Beal ul cerations, is

treated by a nethod of I's invention. Specifically,; for 2 nonths, a saline
sol uti on contai ni ng 10Asc@bicmgidof t he conmpound of Ex@iple 16 is adm ni stered
to said subject's affggled eye twice-daily.

0.1

Sodium Saccharin 0.2

Propellant (F12, F114) g.s.

10 Total = 100.0

An asthma sufferer sprays 0.01 mL via a pump actuator into the mouth while inhaling.

Asthma symptoms are diminished.

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

15 Component Composition (% w/v)

Compound of Example 17 0.10

Benzalkonium chloride 0.01

EDTA 0.05

Hydroxyethylcellulose (NATROSOL M) 0.50
20 Sodium metabisulfite 0.10

Sodium chloride (0.9%) g.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

25 mg of the compound of Example 16 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 31 100 mg/mL carrier
30 Carrier:
Sodium citrate buffer with (percent
by weight of carrier):
lecithin 0.48%
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Exanple G A conposition for parenteral adm nistration is nade conprising:
Conmponent Anmount The conpound of Exanple 31 100 ng/nL carrier 30 Carrier:
Sodi um ciwo at/meBuf fer with (percent by weight of carri erpcTiUsevashg4n 0. 48%
54 WD 01/ 70682 PCT/US01/ 08784 carboxynet hyl cellul ose 0.53 povidone 0.50
met hyl paraben 0. 11 propyl paraben 0.011 5 The above ingredients are m xed,
formng a suspension. Approximately 2.0 nL of the suspension is
adm nistered, via injection, to a hunman subject with a prenetastatic tunor.
The injection site juxt h mor. This dos iS repeated tw ce
daily, for approxi matel y%%&%’g’éa%lgi.%elﬁ 6r 30 days, g%ptorrs of the disease
subsi de, and dosage is gpaddmkly decreased to mainMt® n the patient. 10
Exanple H A nout hwash c iti is prepared: Compgnent %W v The
conpound of Exanple 9 3.8%88%5?})%8 Al cohol 8.00 15 avor 0.08 Enulsifier
0.08 Sodi um Fl uoride 0. @pyl@ayaberi n 10. 00 Sweet ere0110. 02 20 Benzoic acid
0. 05 Sodi um hydroxide 0.20 Dye 0.04 Water bal ance to 100%

5 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.

10 Example H
A mouthwash composition is prepared:

Component Yow/v
The compound of Example 9 3.00
SDA 40 Alcohol 8.00

15 Flavor 0.08
Emulsifier 0.08
Sodium Fluoride 0.05
Glycerin 10.00
Sweetener 0.02

20 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

25 oral degeneration.

Example I
A lozenge composition is prepared:

Component Y%w/v
The compound of Example 20 0.01

30 Sorbitol 17.50
Mannitol 17.50
Starch 13.60
Sweetener 1.20
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A patient with gum di sease uses
25 oral

prevent further
pr epar ed: W@onpw8Ent
17.50 Mannitol

Exanple 6 0.03 Sorbitol
Sorbitol (70% agueous so
Fl avor

degener
% v

17.50 Starch 13.60 Sweetener
PCT/ US01/ 08784 Fl avor
patient uses the |ozenge to prevent
5 Exanpl e J Chewi ng Gum Conposition

t al
Ffé(l(yrs a

tion)

Exanpl e K Conponents w v9 gsggo
Met hyl par aben 0. 05 Propg%%% abe

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

10

15

20

25

30

ation. Exanple |

Conmponent w v
s 38.44 10 Pal oj
22.00 WMannitol

und of Exanple 25b
n 0.01 Xanthan Qu

Example J

Chewing Gum Composition

Component

The compound of Example 6

Sorbitol crystals

Paloja-T gum base

Sorbitol (70% aqueous solution)

Mannitol
Glycerine

Flavor

Components

mL of the nmout hwash thrice daily to

A | ozenge conposition is

The conpound of Exanple 20 0. 01PCBOS@shs4t ol
1.20 55 WD 01/70682

11.70 Color 0.10 Corn Syrup balance to 100% A
| ooseni ng of an inpl ant

in the maxill a.
The conpound of
base 20.00

%

a-T
10. 081"1(9& ycerine 7.56
1.00 15 A patient Colews the gumto prevent

| oogeld ng of dentures.
ééoeﬁéﬁﬁ%yater 50. 656 20

w/v%

0.03

38.44

20.00
22.00

10.00
7.56
1.00

A patient chews the gum to prevent loosening of dentures.

Example K

Compound of Example 25

USP Water
Methylparaben
Propylparaben
Xanthan Gum

Guar Gum

Calcium carbonate

Antifoam
Sucrose
Sorbitol
Glycerin
Benzyl Alcohol
Citric Acid
Coolant

Flavor

Colorant

56

wiv%
4.0
50.656
0.05
0.01
0.12
0.09
12.38
1.27
15.0
11.0
5.0
0.2
0.15
0.00888
0.0645
0.0014



GQuar Gum 0.09 Cal cium carbonate 12.38 25 Antifoam 1.27 Sucrose 15.0
Sorbitol 11.0 dycerin 5.0 Benzyl Al cohol 0.2 30 Gtric Acid 0.15

Cool ant 0088882 Fl avor 0.0645 Col orant 0.0014 56 WO 01P@0DE8®1/08784

PCT/ US01/ 08784 The conposition is prepared by first mxing 80 kg of
glycerin and all of the benzyl alcohol and heating to 65C, then slowy
addi ng and m xi ng toget her nethyl paraben, propyl paraben, water, xanthan
gum and guar gum MXx these ingredi ents for about 12 mnutes wth a
Silverson in-| ntsm

oW N gr.edi
The ol owi g SREoiSlion HSRoRe® B ¥ird Sftind oW o0 plyBlianih AOCRE BZ) |
car bonat ealcghiol ran@ heatinlg tandS°€J,JCthﬁﬁ slowlybeqddingt aidy Juiaticol ﬂagetlﬁdramemslpaﬁbbn
cool ants and .t hen sl ow dd to the other r ent for __about 40
O ras B o vt K by Gt By MEE e Ftedient Al 1GTmBBES {1 s.
Exanpl e Lwhh adgiRsoinfigie thieeml Thea bijveg idd ithie If(ﬁlod@igelﬁlgﬂeﬁhetiis 1110 th Efo s vane to
osteoarthritis, is. 10 adm ni B’F‘ﬁred the capsul e scCri bed in Exgrrpgmse

prevent t AECSy FFIAHRE gloeay syhtqly ptifeatt C, eplgippmy fad nf‘? cl

admi ni st ergArathdy bombite @rsSdhldjce6lhnts Iﬁtpthaambmytadu So Eheaien e&igrwl@tsx M&Yfor
arthroscog%}uazpd/ or |, and %ﬁg 1Lo ave no n|f| C nt advancenent of
er osi on/ f P9} 49 1ioptss Hie natient takes theio “&%ﬂntt?P@éj"éﬁ B 3R @l 15 A human mal e
subj ect weighing 90 kg (198 |bs.), o suffers a sports injury, is

adm ni stered the capsul e described iﬁgéwi%%l e Bto prevent the syrrptoms of

osteoarthritis. pecj fica a. caps s _adm nji stered dail
ooy oot The pATITRE. M e o fs e BRRHT l9e b B a OB dh
found oo havieisReed e ¢ishileCasdribad R BEAAHOB @ pRIASitN4yngishd bAbitenartaitist he

articular car 20 Al |l references described herein are hereby
i ncor por a§%‘?911113§11 gf@rs\élﬁésé‘d%?t?%ég@ tt‘?@ﬁﬁ'i’ﬂecénbodl nents of the subject

i nvention haveThepRicAeSE exdafbhd ik Mhal| aloscopy and/or MRI, and found to have no

significant advancement of erosion/fibrillation of the articular cartilage.

Example M

15 A human male subject weighing 90 kg (198 Ibs.), who suffers a sports injury, is
administered the capsule described in Example B to prevent the symptoms of osteoarthritis.
Specifically, a capsule is administered daily to the subject.

The patient is examined via x-ray, arthroscopy and/or MRI, and found to have no

significant advancement of erosion/fibrillation of the articular cartilage.

20 All references described herein are hereby incorporated by reference.

While particular embodiments of the subject invention have been described, it will be
obvious to those skilled in the art that various changes and modifications of the subject invention
can be made without departing from the spirit and scope of the invention. It is intended to cover,

in the appended claims, all such modifications that are within the scope of this invention.
25
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obvious to those skilled in the art that various changes and nodifications
of the subject invention can be nmade wi thout departing fromthe spirit and
scope of wder/rwsention. It is intended to cover, in the appeudedscs4ai ns,

all such nodifications that are within the scope of this invention. 25 57
WO 01/ 70682 PCT/ US01/ 08784 What is claimed is: 1 A conpound having a

structure according to the followwng Fornmula (I1): 0 2 R IRN--I1 GZ IH
S/ICH) 0 FE - A n L' 1 LSE (1) characterized in that: (A) R is selected
fronl-CH-ﬁﬂ% (B) R2 is selected from hydrogen, al kyl, alkenyl,
al kynyl , er 6a j hal oal kyl , cycl oal kyl heterocycloalkyl aryl,

aryl al kyl; het I, ring as
descrlbed in (%fgg%%#digﬂ§gg&§h Stl% b&%(ﬂh %ﬁ@%%_?gg@¥a@f nonocycl i c
cycl oal kyl having from3 to 8 ringp atoms; or A can be connected to R2
where, together, they forma subst”t ted op u stituted, nonocyclic
cycl oal kyl having from3 to 8 ri o]+ 3 GED E' are bonded to the
sanme or different ring carbon atdns pendent| y sel ect ed
froma coval ent bond, Cl-C4 al kyl, I h eroaryl, "heteroal kyl, -0-,
-S-, -N(R4)-, =N, GO -C(=00C, Zj)N(R)O, -S02- and -C(=S)N(R4) -,
mhere R4 is selected fromh GFagen al Byl , al kenyl, al kynyl, heteroalkyl,
hal oal kyl, cycl oal kyl , gVeroncloalkyl aryl, arylalkyl, heteroaryl and
heteroarylalkyl; or R4 an %gln to forma ring as descrlbed in (BE)(2);
(E) (1) L and L' are indeperidently sel ected fron1hydrog$ aIkyI al kenyl ,
al kynyl, heteroal kyl, hal oal kyl, aryl, arylal kyl, hetefoary

het er oar y¢hararigrizeddy thabal kyl ,

(A) R'is selected from -OH and -NHOH;
(B) R?is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl,

<

heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; or R* and A form a
ring as described in (C);

(C) A is a substituted or unsubstituted, monocyclic cycloalkyl having from 3 to 8 ring
atoms; or A can be connected to R® where, together, they form a substituted or
unsubstituted, monocyclic cycloalkyl having from 3 to 8 ring atoms;

(D) E and E' are bonded to the same or different ring carbon atoms of A and are
independently selected from a covalent bond, C1-C4 alkyl, aryl, heteroaryl, heteroalkyl,
-0-, -S-, -N(RY-, =N, C=0, -C(=0)0-, -C(=0)N(R%-, -SO2- and -C(=S)N(RY-,
where R* is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; or R*and L
join to form a ring as described in (E)(2);

(BE) (1) L and L' are independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl,
heterocycloalkyl, -C(=O)R’, -C(=0)OR®, -C(=0)NR’R” and -SO2R’, where R® and
R” each is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyl; or

(2) L and R* join to form an optionally substituted heterocyclic ring containing from 3
to 8 ring atoms of which from 1 to 3 are heteroatoms; or
(3) L and L' join to form an optionally substituted cycloalkyl containing from 3 to 8

ring atoms or an optionally substituted heterocycloalkyl containing from 3 to 8 ring
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het er ocycl oal kyl , -C(=O R5, -C(=0 OR5, -C(=0O NR5R5'and - SO02R5, where R5 and
R5' each is independently selected from hydrogen, al kyl, al kenyl, alkynyl,
het er oal WO p1/hmBoal kyl , cycl oal kyl, heterocycl oal kyl , aryPCT/asyl@irsay!|

het eroaryl and heteroarylalkyl; or (2) L and R4 join to forman optionally
substituted heterocyclic ring containing from3 to 8 ring atons of which
froml to 3 are heteroatons; or (3) L and L' join to forman optionally
substituted cycl oal kyI cont ai ni ng from 3to 8 ring atons or an optionally
substituted heter ogy¢ &a %%Qmoaﬂ m ?qergr om3 to 8ring 58 WO 01/70682

PCT/ USO1/ 08784 at'ons of “&Pe het er oat ons; (F) Gis

sel ected frdR) - & is selfeted o RB) -O-, -NIRBG)- @CB(6R62(})16),, NH@(R“RG)nd -NaivVd, wiNENRS
where R6 and R6,  each is |ndeedentl cted fromh dro en, al kyl,
al kenyl , al kynypid eﬁmete%‘ihoéﬁ [iepen e??é‘teg g‘?ﬂ’y}i‘y Q8GR eaylq atkynyl,

het er ocycl oal kymete@amymﬁ)ﬂ Ketb@a@ﬁb@@daﬂ@lafnﬂ%@ﬂero(: odliyt;laaal kyl and
heterocyclogﬁ&yéﬂﬁ}ge -J-(CR7R/7")aR8 where: (a) ais fromO to 4; (b) Jis

selected fr @fH—, -N=N-, -0-, -S and -S2-; (c) each R7 and

R7" is i ndepener)t&ymog&quaagte&,éﬁmamygr ogen, al kyl, al kenyl , al kynyl,
aryl, heteroal kyl, heteroaryl, cycloalkyl, heterocycloal kyl, hal ogen,
hal oal kyl , hydr@()y‘léﬁapal)%wmreand (d) R8 is selected fromhydrogen, aryl,

heteroaryl al kyl atg snt?( % Iglynyl het er oal kyl , hal oal kyl ,
heterocycloal kyl af'n oa kyI and if Jis CGC or -CHCH, then R8 may

al so be sel ected f(h)rrﬁs@(ﬂg@)d\mm WCHJ -N=R9, -andSRad -80g; i ndependent |y
sel ected from hydrogen al kemé al kynyl , hal oal kyl , het eroal kyl,
aryl, heteroaryl, &cP@hl%yPﬂd Rhds inslspesdensly cielsaiettyfrom dydrogen) aligl, sfienyto’ |

together with t he nit Eﬂiﬂxﬁn ﬁgllo'ﬁbt&galm' ﬁ&ero&@ﬁ%y@}&ﬁkﬁOﬁ'éii&gcycioglkﬂ hRodar m an

optionally substituted terocyclic ring containing fromb 8 ring atons
of which from1 to 3 h@lealhéﬂé/d@mmﬁsalkoec&)andNRlomw wher e: (a) R10 and R10'

each is i ndependean Y RS €k esgfngd fﬁﬂn}g&%‘% v gllgli%dafylahllk nyahkeﬂ,(lal WI

het er oal kyl , hal oal kyl, ar het er o eroa
C(=0 - Q (CR11R11' ) bR1hetpyaal @, haloalkyl, heterocycloalkyl and cycloalkyl and, if J is

C=C- or -CH=CH-, then R® may also be selected from -C(=0)NR’R® where

(i) R’ and R® are independently selected from hydrogen, alkyl, alkenyl,

alkynyl, haloalkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and

heterocycloalkyl, or (i) R® and R?, together with the nitrogen atom to which

they are bonded, join to form an optionally substituted heterocyclic ring

containing from 5 to 8 ring atoms of which from 1 to 3 are heteroatoms;

(3) -NR'R'® where: |
(@ R'" and R!” each is independently selected from hydrogen, alkyl, alkenyl,

alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, heteroalkyl and -

C(=0)-Q-(CR'"R'"")pR"? where:

(i) bisfromOto 4;

(ii) Qis selected from a covalent bond and -N(R"?)-; and

(iii) each R' and R'' is independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl,
halogen, haloalkyl, hydroxy and alkoxy; and either (A) R'? and R" each
is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl,
or (B) R and R”, together with the atoms to which they are bonded, join

to form an optionally substituted heterocyclic ring containing from 5 to 8
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(i) bisfromOto 4; (ii) Qis selected froma coval ent bond and - N(R13) -
and (iii) each R 1 and R1" is independently selected from hydrogen, alkyl,
al kenyl , wabkywyt , aryl, heteroal kyl, heteroaryl, cycl oal RgT/US01/08784

het er ocycl oal kyl , hal ogen, hal oal kyl, hydroxy and al koxy; and either (A)

R12 and R13 each is independently selected from hydrogen, alkyl, alkenyl,
al kynyl , heteroal kyl, hal oal kyl, aryl, heteroaryl, cycloal kyl and

het erocycl oal kyl, or (B) R12 and R13, together with the atonms to mhich

containing froms to s B8 QETSEBRESIRER b trBlmilb Al e ) o7
from1l to 3 are heteroat mth ;thomitiRgé atoths RA 3yhitho ey Hres bomtdetlhjouthe) lfnrmrajgen

atons to W_hi Ch_ they are qulgﬁ SubSQ]{ER?CFI%&E‘O Ergﬂcé}&lg c&%&ml%igq’llol l{%%%%mttcgﬁs[ o 3

het erocyclic ring cont a|
are heteroatons; or (b) m‘@hlalnﬁiorﬁ&@d3ambqertohltemswrth t he nitrogen atomto

s ch ey "ars bonacd g Lo o SRl . ULt e
het eroatons; and G ( fdh4leptipedlDsubs(ithjed, hewhryelic k) cobtainiipdfrekh 5&68 ring

[ ndependently sel ect ed fro i§ selected from-S-, -0-,
-N(R15) -, -C(R15)=C(R mvi‘gé(k’?&% °3ﬁrﬁéetgﬁﬁ£tﬂr-ns ere R15 and R15' each is

i ndependent ly sel ect Jf rom hydrogen, al kyl, alkenyl, alkynyl,

het er oal kyl , aryl, ng 1 Ci) cl oal kyl and het er ocycl oal kyl; (c) cis
fromOto 4; (dX4)e hGR14 & |valetendependently sel ected from hydrogen,

al kyl, al kenyl , alﬁg aryl het er oal kyl , heteroarﬁ% cycl oal kyl,
het er ocycl oal kyI I 69%%1 arﬁ%ﬂd%nﬁ‘?‘ﬂys% (3059?’ At 8¢ d6xy; (e) Dis

sel ected froma coygal .- 15y C( - Q\M@ﬁi and - N(RL6) -
and - N(R16) C(=0) - 8 g?g Sgﬁﬁgdﬁ?%rﬁo §O§N(R5) (I?-'@S) oR gel ect e?farrldom

hydr ogen, al kyl, al ketyN:, whdy Ry andaRif I eaChe$ @!ICbmanﬂYImteeﬂed;a’fdny hydrogen,
neteroayl; oeloal by lu heheLOpy Sho ALt ah ! kB bl
heterocycloalkyl;
(¢) cisfromOto 4
(d) each R"™ and R' is independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy and alkoxy;
(e) D is selected from a covalent bond, -O-~, -SO4-, -C(=0)-~,
C(=0)N(R'6)-, -N(R6)- and -N(R'®)C(=0)-; where d is from 0 to 2 and R' is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalkyl,
heteroaryl, cycloalkyl, heterocycloalkyl and haloalkyl; and
(® T is (CRR')e-R'™® where e is from 0 to  4; each R and R is

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl,
hydroxy, alkoxy and aryloxy; and R' is selected from hydrogen, alkyl,
alkenyl, alkynyl, halogen, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl
and heterocycloalkyl; or R and R'®, together with the atoms to which they
are bonded, join to form an optionally substituted heterocyclic ring containing
from 5 to 8 atoms of which 1 to 3 are heteroatoms; or R'® and R'?, together
with the atoms to which they are bonded, join to form an optionally
substituted heterocyclic ring containing from 5 to 8 atoms of which 1 to 3 are

heteroatoms;
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i ndependent|y sel ected from hydrogen, al kyl, al kenyl, alkynyl, aryl,

het eroal kyl, heteroaryl, cycloal kyl, heterocycloal kyl, hal ogen, hal oal kyl
hydr oxy, vabkoxossand aryl oxy; and R18 is sel ected from hydroOh®R)1/@Iy |

al kenyl , al kynyl, hal ogen, heteroal kyl, hal oal kyl, aryl, heteroaryl,

cycl oal kyl and heterocycl oal kyl; or R17 and R18, together with the atons
to which they are bonded, join to forman optionally substituted

het erocyclic ring containing fromb5 to 8 atonms of which 1 to 3 are

het er oat o 6 et h wi t h re
bonded. | 3 i cBiahAsehl: Bafersh R Sl bcc b dS BRI of of Pl Be

cont ai ni ngecéptaie Blif @ b&hadmlyzabdn‘ armm etterlortimids thaar@)f het er oat ons; 60 WO

01/ 70682 PCT/ US01/ 08784 or an optical isoner, diastereoner or enantioner
for Formula (I), or a pharnmaceutically- acceptable salt, or biohydrol yzable
am de, ester, Arcompouwhd abdvediepio. Cl2im Acledanpaieitn dltt Bradd &Y art dofided itorthd same
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that L andndL’jo@i B féreh dnQspiibsilly Sstiftedlbeigrcelbakyl tebiitaiding etoat $16cd Aiad dtpths
containing, from3 %o 8 ring atons of which 2 are heteroatons. 3. A
conmpound ofoelieteit #1g hetEFoRP®Im 1 characterized in that E is a coval ent bond,
L' is hydrogen, and E is selected from-0-, -S-, NR4 and -SQ2-. A conpound
according to Caim3 characterized in that (i L'is selected from hydr ogen,
al kyl , het-er oafrk§pmpogid, pecorging] tg| (lgim 1 eheragterazed in thes e dvacgyagk ppod, L' is
heterocych}qﬁ&égxland];q@gggﬁﬁom Bl =8) NR® and S07O0) NRSRS' and - S2R5 or (ii) L
and R4 join to forman optionally Substituted heterocyclic ring containing
from3 to 8 ring atons of which from1l to 3 are heteroatons. 5. A conpound

accordi ngato CIAadoHEo&nd a?ccor@ing ko élaﬁlb @rcﬁ‘ﬁgﬁérizé@gl thﬁ G) hak séeét@d fr&lB-LQ&&n wher e
R10 i s hydrogen and Q (CR1L wher e

sel ected Flkﬂmhate@ék}(al éWl ab’éﬂ%’ ,a erOiPWIRi@FIOaf}’éﬁi]éb’l,RhgefP@’@@lk@bt éféFQ?Rom aryl,
het ls 5 | kylsa
eteroar yb 0@31%)@% Igﬂ\% %ﬁlﬁ%ﬁ‘? iR aﬁX R é%fﬁrto Rl Qt{lgl?tB?lglly LBARLAET

with the n|t ogen ey dare bond join to tTorm-an

opt i onal | yetsuBgti¢ tingd @l tahigek@E Y € § Ging dtdifs EOHichl fFRin Y tdB &t h@erbattgs.at ons  of
which from1l or 2 are heteroatons. 6. A compound according to Clainms 1, 2,
3 or 4 characterized inthat Zis G (CR14R14')c DT 1s 1s 1s where A

and J ares-CH A onpb@mLal&aEéIE’g o @ralmsQ(, B 3 of4 &araotermrnethﬂlzslsaNpl“’R.f%wh@ac his

i ndependen;ol Yy selected from hgdrog Jower alkyl; cis O, Dis a
is hydrogen and R is -C(0)-Q-(CR )bR where b is 0, Q'is selected from a covalent

bondand  -N(R™)-, and R" is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
or R and R", together with the nitrogen atom to which they are bonded, join to form an
optionally substituted heterocyclic ring containing 5 or 6 ring atoms of which from 1 or 2 are

heteroatoms.

6. A compound according to Claims 1, 2, 3 or 4 characterized in that Z is

where R'® and R each is independently selected from hydrogen and lower alkyl; c is 0; D is a

covalent bond or -O-; and T is -(CR'’R'"),-R'® where e is 0 and R'® is selected from lower alkyl,

1414 ,
CR R™)eDT Ghere A’ and J' are -CH-; G' is -N=C(R')- or -C(R"*)=C(R")-,

lower heteroalkyl, halogen and aryl.

7. A compound according to any of the preceding claims characterized in that G is selected

from -S- and -C(R%)=C(R?)-

61



covalent bond or -0-; and Tis -(CRL7RIT)e R18 where e is 0 and R18 is
selected fromlower alkyl, |ower heteroal kyl, halogen and aryl. 7. A

conmpound aerArdigag to any of the precedi ng clai ns charact gidize@djogysi hat G
is selected from-S and -C(R6)=C(R6') 61 WO 01/70682 PCT/US01/08784 8. A

conpound according to any of the preceding clains characterized in that A
is substituted or unsubstituted cycl opentane or cycl ohexane and n=0. 9. A
pharmaceutical conposition conprising: (a) a safe and effective anount of a
conpound gccording to any of. the precedin | ai ms: apd (b . .

phar maceut%i cal Iy*% %%‘B?a%foé&%%??iag?(.ocfltg.e 08&8%«5{%?3 ﬁﬂ%ﬁcﬁ%ﬁ‘ﬁ(ﬁn BEHdEng to
any of t heulptiacddr mguistiaitaieydopdntaee omyulbmstmgaadat0.a nedi canent for
treating a disease associated with unwanted netal | oprotease activity in a
manmal i an subject. 11. The use according to Caim 10, characterized in that
t he di sor@er i 9\ phatnwceidticsl,compebitich colpdsng: from t he group consi sting of
osteoarthritis and rr}eu toid.arthritis..12. The use accordi to cl.ai m 10,
characterized in t haP %RE 3¢ STvELs arfl%unig%accéofl}pog?'fldacf?{gmg Qr%né’to&g'}ﬁpr?)cf &nt s
or arrests tunor gr olaidis; amdd nmetastasis. 62 SUBSTI TUTE SHEET ( RULE 26)

(b) a pharmaceutically-acceptable carrier.

10. The use of a compound according to any of the preceding claims on the manufacture of a
medicament for treating a disease associated with unwanted metalloprotease activity in a

mammalian subject.

1. The use according to Claim 10, characterized in that the disorder is arthritis, and is chosen

from the group consisting of osteoarthritis and rheumatoid arthritis.

12. The use according to claim 10, characterized in that the disorder is cancer, and the

treatment prevents or arrests tumor growth and metastasis.
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