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as netal |l oproteases or MPs. There are several different famlies of MPs,

cl assified by sequence honol ogy, disclosed 15 in the art. These MPs

i nclude Matrix-Metallo Proteases (MWSs); zinc netall oproteases; nany of

t he nenbrane bound netal | oproteases; TNF converting enzynes;
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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
15 in the art. These MPs include Matrix-Metallo Proteases (MMPs); zinc metalloproteases; many of
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15 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
particular, the present invention relates to compounds having a structure according to the

following Formula (I):

20 L~ )
wherein;
(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
25 ring as described in (D);



aryl al kyl, heteroaryl and heteroarylalkyl; (D) Ais a substituted or
unsubstituted, nonocyclic cycloal kyl having from3 to 8 ring 5 atons; or A
i s bondewoovRZ2mhere, together, they forma substituted PeT/URGWISZSE2 t ut ed,
nonocyclic cycl oal kyl having from3 to 8 ring atons; (E) E and E are
bonded to the sane or different ring carbon atons of A and are

i ndependently sel ected froma coval ent bond Cl-4 al kyl, aryl, heteroaryl,
heteroal kyl, -0-, -S, -N(R4)-, =N, C—O - O)O -C(=0 N( R4) -S2- and

-C(=S)N(R4) 1 wher IeS se t I
alkynyl, het@& o& k¥ S"’?er?f‘%ﬁ PRV, kyP ‘ﬁ ol %‘FX %?%@th%oﬁl%glf cygg’i)f‘yl
aryl al kyl, het ehdmoyyclcmndl hhychfmqa,r yalkakjgy heteorlkéddy, amgloky, jheterpatyboxfypraayla ri ng

as described in ) 1 '..are independently selected from
hydr ogen, al kyl, l(yll:%lé'i’r?ye oa 1& &he}_eroa“ﬁ%{@el’r oal kyl, hal oal kyl, aryl,

aryl a @t)equfsr ybs teéromam ,, I obia alkyl Havingtfemo 6 yto | So# :
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het er oal kyl , hah@abdyylic cymoalkylaiakmg froimetteemg@ioﬁﬁ kyI aryl, arylal kyl,

het er oar yl het er paryl| al k d ointo forma tlonally
subst i t ut eda@gt 4 L Xé%ﬁ %F*ml%@r fdafgwn i ocaf@nsathﬁ@ r Rl ot
which from1 tOlt@leﬁdnﬁeﬂ%@ts@lEa&&iMa c®aleiBonll, @Rdy Wiyl SyT) héteroh@1, m:taaalkyl
optionally substituted cycl oal kyl contai nin from 3to 8 ring atons or an
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i ndependent |y seycéwﬂlgdi Hetesory dyadicyd,gey, arphlkyll hetabdeginyt hetalokaytaiily]; or R* and L

het er oal kyl , ar ter Qar C! and heterocycloal kyl; and (H Z

is selected fro mtolfrr%ﬁgfl%%slqgf/‘ir%‘é%&a(bZ%erocycl oal kyl; (2) -J-(CR R7')aR$

WI"IClE_,‘ir: ?:H. 30 (ay) a(l)SLfd’nﬁ m'Oalbmndgﬁhﬁenﬂy sélboted) ﬁjoﬁloﬁgioﬁg-‘eﬁé_?_;ilkgr Oaﬂkeélﬁégikynyl .
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R7 and R' is |nde %ﬂﬁﬁl h%@@@?zéaﬂrr P‘éf\%ﬁwgd PegranyL: aqugrParyla@xle rfy‘/Flo‘g‘lﬁz’l

al kynyis, aryl, hetm&&dykmhlkymfu(e@p@r Y=oyore] -@@J(K)thSRmﬁIdesggut hvBgre Y bind

hal ogen, hanaIkyI hydroxy and al koxy 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
20 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
atoms of which from 1 to 3 are heteroatoms;
(G) G is selected from -S-, -O-, -N(R%)-, -C(R=C(R®)-, -N=C(R%)- and -N=N-, where R®
25 and R® each is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl; and
(H) Z isselected from:
(1) cycloalkyl and heterocycloalkyl;
(2) -J-(CR'R")4R® where:
30 (8 ais from 0 to about 4;
(b) Jisselected from -C=C-, -CH=CH-, -N=N-, -O-, -S-~ and -SO2-;



(d) R8 is selected from hydrogen, aryl, heteroaryl, alkyl, alkenyl,

al kynyl, 5 heteroal kyl, hal oal kyl, heterocycl oal kyl and cycl oal kyl; and,

if Jis w@e70700r -CH=CH, then R8 may al so be sel ected fPOMUSGASRERO'
where (i) RO and R9' are independently selected from hydrogen, alkyl,

al kenyl, al kynyl, hal oal kyl, heteroal kyl, aryl, heteroaryl, cycloal kyl and
het erocycl oal kyl, or (ii) RO and R9', together with the nitrogen atomto
which they are bonded, join to 10 forman optionally substituted

icori f f which 1
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et eroal kyl, hal oal kyl , eterparyl, cycloal kyl, -
(=0 - Q (CR' R11')bR12k%¥Ba§15é’hY€i°j‘Y6“qo@“¥‘wﬁﬁo to about 4; (ii) Qis selected
frgm a gova: ent Ibom;l R’hds - dlebEd)from Eli?dro[écilz(ﬂ i gryle aetardzbi, amyll I%lla@nyl§ alkylnyl
i ndependently sel ecte a ary
hetero§I kyl, heteroar 8?%‘0@% Q‘Pﬁg’?meﬁ&cﬁ‘ﬁ%@glaﬁ‘%%ﬁalkﬁ Xh‘ﬁt’

hal oal kyl, hydroxy and=al KOX¥=Cel {tRAR3 Ay aBABe St EdnLTUNIR” wnsi@mendent Iy
sel ected fron1hydrogen al kyl , aIkenyI al kynyl het er oal kyl, hal oal kyl,

aryl, heteroaryl, cyc P%RW‘FC Hdependaily selgwit ﬁpmyhydrog@p, gy, #eyhndoria,
together with t he at Oﬁﬁ levmte?& l{yh%{y} %'é@rogﬁ/'f'qsﬂ?egigﬁ faﬁﬁ hét%ogygfogkgl r(11)

optionally substituted eterocyc ng co rom
atonms of which from 1Rf end3R rtegethet withh e witsgematoR 1O vindl tRyyGre bcmgecl hmn to WI th

the niyrogen atoms to in.to f Em a nal ly
substlputed heterocycrlc rlﬁ%ogm %M%R?%QQF%k) lcrm C%H%Pm’ onf% %%%ﬁlch

from2 to 3 are heter@mnnnﬁwhwhﬁﬁmﬂt&&@wammnﬁmﬁm, together mnth t he

ni t rogen aton1tg)m@b%qy&h5¥ are bonded, join to 30 forman optionally
substituted het % ﬁg containing from5 to 8 ring atons of which

from1l to 3 are hetasgraét mw aaa@h (s%déﬁenc(eﬁilﬁléeﬁéceed) Bohldrog) QIKS1, alienO
01/ 70720 PCT/ US01/ 08782 g " are jndependently selected from-CH
and -N-; (b) G is s e Pk, dlefefqﬂhyl galoalkﬂ aryl Ilaetp&)glyl cycloalkyl heteroalkyl and -

- (R1I55=C(R15") -, - N=Cl&S)0-(ERIR )R Mwhere:
(i) bisfrom O to about 4;
(ii) Qs 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,
20 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
25 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
30 form an optionally substituted heterocyclic ring containing from 5 to 8 ring

atoms of which from 1 to 3 are heteroatoms; and

[\
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, Where:

5



where R15 and R15' each is independently sel ected from hydrogen, alkyl,

al kenyl , al kynyl, heteroal kyl, aryl, heteroaryl, cycloalkyl and 5

het erocyovoal/kykg (c) cis fromO to about 4; (d) each RLAPEN@SRKR108782 S

i ndependent|y sel ected from hydrogen, alkyl, alkenyl, alkynyl, aryl,

het eroal kyl , heteroaryl, cycloal kyl, heterocycl oal kyl, hal ogen, hal oal kyl,
hydroxy and al koxy; 10 (e) Dis selected froma coval ent bond, -0-, -SOd-,
-C(=0)-, C(=ON(R16)-, -N(R16)-, and - Nuqu @-;mwmadisfmmOtOZ

and R16 is sel ect from dc ,_alkynyl, aryl,
heteroaryl, heter og‘ﬁgk d]h%‘?é“% 9‘inayé§i%“1’te&3“lr 'I’i‘g‘?'e\:f'ocycl oal kyl and
hal oal kyl ; and (f) () Gslssa%ﬁ“mm)@ RLENReY ecgzlf)scmli)m}&d@“)alamﬂNm each

R' and R', is 15 i ndegendentl sel ected from hﬁdro gen, al ken
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hydr ogen, al kyl, aI kenyl al l%(gllrll}g ﬁa oggn Bgf eroal‘l)< ) h fg %jdaryl

heteroéryl cycloalkyhﬁﬂaﬁGkhBVbrocycloalkyI or R17 and R 8, together with
the atons to whi ch dhey, @, Oggmg&qded join to forman optionally
substituted hetero(?cl%k P?ng contalnlng from5 to 8 atons of which 1 to 3
are heteroatons; ofd)Re®hakiy aRl 8 {sogedphmientlysdl¢vtadhizorathydmgdno alkpil, altketitley ar e
bonded, join to form tjion u t r cli

containing from5 to gﬁgg@‘h%' 1%%?% Eé%%mgfcydoa et%%%a oﬁ%ﬁﬂQ M%§nan
optical isomer, diasthﬂe@hﬁﬂn@nmemahmummer for Fornula (1), or a

phar mgeut i cal |y~ ASCRRL abl.e. SakY » Skl QRAP! X%

_afyi ester, or
i mde thereof. Thi |nveH$|on al'so i ncl'udes’ op tlcg Eg%ﬁ% di ast er eoner s
and enantioners of the(= d)@ur(m*ébL aNagoy end an(@vﬁm(aoyrp@ﬁee ueﬁfrwoa@zeﬂd Rblie

salts, biohydrolyzabl e am de ters t her eof

conpounds of the pres&Httdrfiamg PY%?\gea’r aekﬁ’s”glfeﬂ?f F@V“Xl*?éy y P@%i???ﬁéln Pet?ff’alkﬁ'ls eases
and conditions mhlchhaaemghaﬁﬁﬁmgrhaadanmg@m@mm@gdﬁgt§MJoprotease
activity. Accordlngly the inyention further provides pharmaceutical

conposi tions conpr (3i AgstHR'R c)eﬁpo&’hﬁé e ghom|hirepbqubd: stgh R fpd Rheds
i t hod f ot |.ad] es. WO
01/ \7/:)3'%3 PCT/ US01/ 08780 PP LR Ay LE%“@S%Q}TP%%%@E ©ali, 2hiRehy T RIS ar],

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl,

hydroxy, alkoxy and aryloxy; and R"™ is selected from hydrogen, alkyl,
alkenyl, alkynyl, halogen, heteroalkyl, haloalkyl, aryl, heteroaryl, cyeloalkyl
and heterocycloalkyl; or R' and R'®, together with the atoms to which they are

20 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;

25 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.

30 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.

6



|. Terns and Definitions: The following is a list of definitions for terns
used herein: The following is a list of definitions for ternms used herein.
5 "Acyl " w0 of/zedonyl " is a radical formed by renoval of paEUR§IdBESey from a
carboxylic acid (i.e., RC(=0-). Preferred acyl groups include (for

exanpl e) acetyl, formyl, and propionyl. "Akyl" is a saturated hydrocarbon
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

(preferably only one) carbon-c nd having 2 to 15 carbon

atons, preferably 2 10 to 10,?jrrtrr—er—m—xﬁe§§wﬁ9 E 8 to 4 carbon atons.

"Al kyne" s a [ Q n. in having at | east one (preferably only one)

car bon-ca¥’bon ?‘%&‘S&(ﬁg'&% 1t1%99 having 2 to 15 carbon atons, preferably 2 to

10, nore r V. 240 I ) kyl .. al kene and al kyne chai ns
(ref errede{lgoglgﬁwgéf %\I/Itéﬁ (i/tzheg%&gﬁsgfg?%%ggg%ﬁlhg eét][}'ns") may be straight or
branched and niije dlownmuibs list aftdefinitipnsfob&iing useddereirPr ef erred br anched

al kyl, al kene andal ki ai_ns_ha or_two. branches ref er abl y,.one 15
branc h.5 Pr ef er rjgcg’l c‘%{ai)é%rgo r e{SarLI rl%éllf:%{ %ﬁglb,y rgl{nﬂvea}l 8{; g’ﬁ giygﬁoﬂ/ Er mh%/%ﬁ?booé( 1rlcbon
chai ns eaedid (fley REE(=O))skibfetred aybgtoqrs isiilis {(fot ertaeglepadelyl ffommmyl, hnd progionyl.

substituents:; «Substitut.e eferred chains.are nono-, .di-,. oOr
tri-substitut e)(‘j\:ftlﬁxx Syaf s 14t (feh gfog%éoréq?%ek?VW§grt%i%?aﬁ%or? AW Plfgfeé%yhl tr?'alg’ be
substi t ut sxdrenpreferabbl D to Ry@irbox yatonas: v i Alkyne( ds g.hydphabaxyhain hatmgr gdeast oxey,

vl oa kylortie EEERGRRE Ll R Kol g S5 v BriA spooB LB PERIRY 2 et o

t hi oketio, tochianore meferably 200 Hizhibad atoms.t kel is Piyett@abet chaydiiomgrablesst gioups

i ncl ude t hyl .. et hyl r.opyl . isopropyl,.butvl = vin | 1yl, .bytenyl, and
exonot hy! B P ong BixREppat PR By and inbai g fa s fomd ity

al k%/ ne g})il(é:%n}brc( ﬁf@{@bly} t@\ﬂ&lartl)aah kt}é{ns) Alkyl al?;elwhmii alkgzm?mai{ns @eckenndd dt& Sbl?cﬁvely

rerera Lraom 0 Lar n 0 1.N e, case oI a . )

D1 of or abl 3 F GO lIs ok TP pebteiste BR ol et By AsBla

" Al koxy" Pmfeaed Gxangiesd dllad dledne had alkgnaciayg acasioo: shvabrinches pidfdra@nione Wher e
{0 Dh PSR AL e P M S SR St U Bhomy: o

et hoxy, pmﬁspb@{ﬂ;utailﬂﬁ salbdtiwftesax\yiéh fre_ﬁnﬁ)ﬂt'f) _4is&bsﬁmeﬂﬁ,ﬁﬂfﬂi11t isﬁbdﬁﬁf/ergppxafehle@ gl{ajgir%gue rA_r %Igs
rrngs are nonocycliic.or, 1.Uus CycLi1C rin S nG. oCcycCl | |
con'? ain 6m85?'bgi v 8t g’i‘ﬁéuqsﬁmfe e gh‘ﬁé.anf\‘?B?*ud?‘Egg“tu?yEgZ‘rygrlocarrp‘??gghaﬁ%ee”%@aﬁé%
referred tbstasedmafiytald; hipdsxy, Biylosg! (b.¢., hatloxy) RESo&9RKA| ddylbXO@B S debrodyd,

carbon atong, preferabl o 12 carhon, atons, i erin Bicyclic aryl
rings i ncf%@‘@‘yr ?‘rﬁ{;g@s&%ﬁ’@’ \tkﬁt@‘i"éliy céia«%ﬂ]fﬁn]@et‘?rgcycg?‘%{’l’ %@c)?qlﬁa aB‘f‘fY?ele'dPng is
aryl, 20ychqgainkiyd, kel tticie; @gato] onk contirlion tiegodi Pydbridd Ridcartbbi goups
conpri se nbered ri n‘% fused t ntg]iared rings.

5-, 6- or 7- 5-, 6-, or 7-
Ayl i ngBelds ey, Syl oyl Aeppmey bBi w1 lptenyl, ind cromethylen

Also, as referred to herein, a "lower" alkyl, alkene or alkyne moiety (e.g., "lower alkyl™)

is a chain comprised of 1 to 6, preferably from 1 to 4, carbon atoms in the case of alkyl and 2 to 6,
preferably 2 to 4, carbon atoms in the case of alkene and alkyne.

25 "Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, where the
hydrocarbon chain is an alkyl or alkenyl (i.e., -O-alkyl or -O-alkenyl). Preferred alkoxy groups
include (for example) methoxy, ethoxy, propoxy and allyloxy.

“Aryl" is an aromatic hydrocarbon ring. Aryl rings are monocyclic or fused bicyclic ring
systems. Monocyclic aryl rings contain 6 carbon atoms in the ring. Monocyclic aryl rings are

30 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
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unsubstituted or substituted with from1l to 4 substituents on the ring.

Aryl may be substituted wth halo, cyano, nitro, hydroxy, carboxy, am no,
acyl am noyoal/kyeq het er oal kyl , hal oal kyl, phenyl, aryl oxpCT/aBki8ys2

het er oal kyl oxy, carbanyl, hal oal kyl, nethyl enedi oxy, heteroaryl oxy, or any
conbi nation thereof. Preferred aryl rings include naphthyl, tolyl, xylyl,
and phenyl. The 5 nost preferred aryl ring radical is phenyl. "Aryloxy" is
an oxygen radi cal having an aryl substituent (i.e., -0 aryl). Preferred

aryl oxy gﬂrﬁ%)s%l e%cor%dgstlgtt%rwﬁ@n% 1) s 5%55 Osna@ur aged 113%1%0)( 55@ &

and neth ene

hydr ocar bmth rhialog .cyddp¢ Indied, I&yﬂroxy,ngpsbcay,e annmb ad;@ananmmikylp het@ypelkyia lhkiplkyl] ngs
are nonocygcl j.c (. ar |ro Py

Monocycl i heg IC?%%W’yaIIkOX?’ngger%a(l) n bam F %3 tg‘y%% otXYQhGg%?%aW(yaP’brrs
pr ef er abl anyf conrbir@dtioro théreof aPllafnnreduaqﬂmmgs mcluhe naphtigl, 18y welyl, and phdnghl Kiyd
rings %ontal n f.ro n.atons, preferably from?7 to 12 carbon

. car bo

at ons, Pﬁ@mf newaryﬂ’?eg afhrc’%ds% y ¥/1CI ic cycloal kyl rings conprise 4-, 5-, 6-

or 7- rrerrber ed fAnyQsz’f ks et okypeh-radi€e ,hading Zmrmyibﬁbﬁﬂuem't |(ngas, -Oytel) oalbrkfgtred | NQS

may be 15 upsubstltut ed1 qr ngbSt'tuﬁ]e? 1]8 bstﬁtuents n the

ring. Cycldarky ey BEMGubsti PR 'Ff“’ﬁ%zl dl n%w "o, “éff eﬂ%’fyerﬁ kyl ,

hal oal kyl methhlemdioxypehaxy. hydr oxy, carboxy, am no, acyl am no aryl oxy,
|onth reof. Preferred cyc ring

het er oar yl oxy, ..Qr_. apy.,conbi oal

i ncl ude cycl opr%ﬁ{ﬂawkﬁ aoSBQ‘F?%VI or R rwg PYHESATYOn Fifjgy yd‘ifﬁ%‘yw‘&gsoﬁrgﬁ‘

LI uor dp citbmaiic, f@rcmtkybﬁngs(aﬁk)morﬂ’cﬁlﬁf d;]rlatﬂe fuaddo spix::oleoﬂc Bridgedbicydit <131|E1@ sys%ihsand
rono; no erre i ca ro.an uor o, c ro.

ol oal oy MEnRe e bR RleS Sl AR bl SIRRRES i oo RCCh Bt bicea v ¢

one]c or rrgasaebonmﬁinﬁs ﬁlliﬁ&l}illg. :Bédf}fcﬁc cﬁ[cﬁfk@l’lﬁt%@ citgin @%m@lta 117Iaalr6<r?11= Hoths préfl@dtﬁ?y

preferre - al oa referred sti are

hal oal kyl E8hE 12 PG HAPD LB StR: GErec T /o G CHBN AR FEPBce e Rost

pr le; er r edohalfahteydd kisigd ridell wr Q-I,IH‘I-J'I)& .7-démbdred Eﬂg@é‘tt O(I'ifcléa%kyih rigt MRYChe

sul fur,, or ato ups contain nmor e than, onge eterotom y

cont ai'f d?‘?SF@g’FFQ ?fef‘l??tbtattegr?gﬁ‘ & g ‘\ng@hs“m?lgs qn dhy gingt Syelenlioy at ed

chai n congutitite@ wﬁﬂarmcn @afb, adlkyl, eRsidroNBe, hNQHISH,OpteayT) kvle hﬁ!&rexﬁocatrW&y,

het er oat ons, are ganhacent Het er oal ﬁ%& chai nsmgont ain from 2

atoms ( caPB¥R ANIPTHBY 3Rt BoferpH YIRS Ry FomBmaliqR theseof ZPYP%“i‘bCY"FH&}@

pr ef er abl yingd 1ﬁdlhd'écyé?t&br&@ll cHapERtyE andt cao T 0 al kyl or
- 0- het er oal kyl) radi cal s are incl ud heteroal Het er oal kyl _ chai ns

may be strai ghtHa? Br dpesd 1s ﬂ‘t‘%‘?eﬁh % bﬁ?%%’@éo hgﬁegqrr@gmlwar%%%o SHE™Or two

branclees, adareéss; afbire,';ll feEredfyBREN: arEE1R6:8 hh EHudiE leetlKMhorgl € sat ur at ed.
Unsat ur at ed het er oal have one or nore carbon-carhbon doubl e bonds and/ or

one or nore car%?f‘“‘é’ér'ﬁd‘rﬁ“la‘rgpblb‘é‘nb‘t?ﬁd%r cyclis; ydacpian SHSUM G HBPIR S 8184l kyl s
have one mdlo bWtitta! Breb@RE SredC-078 hhbIRYIS RGBS refdRdGire C-Cg haloalkyls; still

more preferred still are C1-C3 haloalkyls. Preferred halo substituents are fluoro and chloro. The

most preferred haloalkyl is trifluoromethyl.
25 “Heteroatom” is a nitrogen, sulfur, or oxygen atom. Groups contaihing more than one
heteroatom may contain different heteroatoms.
“Heteroalkyl” is a saturated or unsaturated chain containing carbon and at least one
heteroatom, wherein no two heteroatoms are adjacent. Heteroalkyl chains contain from 2 to 15
member atoms (carbon and heteroatoms) in the chain, preferably 2 to 10, more preferably 2 to 5.
30 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
8



8 WD 01/70720 PCT/ US01/ 08782 preferably one doubl e bond. Heteroal kyl
chai ns may be unsubstituted or substituted with from1l to 4 substituents.
Pref err edv@ubai7ed ut ed het eroal kyl are nono-, di-, or tri-BOb¥BI0sTSd.

Het eroal kyl nmay be substituted with | ower al kyl, hal oal kyl, hal o, hydroxy,
aryl oxy, heteroaryl oxy, acyloxy, carboxy, nonocyclic aryl, heteroaryl,
cycl oal kyl , heterocycl oal kyl, spirocycle, am no, acylam no, 5 am do, keto,
t hi oket o, cyano, or any conbination thereof. "Heteroaryl"™ is an aronmatic

ring containpi carhb t nd.from.1 to .abou eterogtons.jin the
g, Pox BeBBth SA00e Ba HiRBtyh s B35 e Qyer B SRS b Bpi
Monocycl i ® 4sebeiteatsy | Preferrgsubaitited Ietdroadiogl ateantino 5 di-poratheulisti@itede Horroalklyb s

b oyl o et bF SuRbRe Mol fo ol 18100 Py SieR il Brdpar an: ¢
8 t? 12 mnmhﬁy_ , mbmyqli_ciafyl,_tlfee;craiyi,g:yclBhli:yAg:lhdé@ct)dgelbﬂicﬁagqu’o_cycien_gﬁino,i aa?zlhmdﬁ, ring
syste erei.n ope.ring i s heteroaryl e other ring is aryl,

het er o ry??”qévg¥@%ﬁﬁ@r8*8%°ﬁ@PéP8@§%?%§£?VﬁZ Preferred bicyclic heteroaryl
r7 i ng n‘;ySt ens cﬂimerba?r? " Sis , anbarombtic ?mgmasbebrne@ édrwtgxts_ati)mtseﬁdtﬁmﬁ-l, é&fpow[6 g
-menbered rings. .Heteroaryl rings may be unsubstituted . or. substitute

i e e r onfetpSts GBS FRGeLEBRTY FOEY RGO ol Yot i s Sl oo

w t h hal oMoh&ryelya Aeteroryt frifigs bydain Xyom QBSROX Yo aBdGt 'O med®y aiding QcarBdrK yhd

het er oal k er oar or_ any

I al qal ky| enyl, .al koxy, _aryloxy, .het 1 oxy,

Conbi nat | BeeHarSame asplaf Al BP0 Bl eGieasb RS et
limted t 8t Ih@ehbdrlatsisnprefetdbly $100Q nentd¥ating) in BeQinXDBNS clib hetbrebBM rings
Thi ophene, Pyr.rol e razol.e | m dazol e azoli Iioxaz le. S.NH> N S~ N NON
NNE a NON'FRP Ring Mg ATEwdt Q9 Tine ds Freioarvh 2B dherotbersring ;). deteroaryl
i., g, 431- $EI &%ﬁl@ﬂ@:l,ﬁ)rjﬁaﬂ;ﬂf@ﬂﬁglk’%lﬁ Pk%feﬁdeﬁcW h&e%af@ﬂi@w;iéd}é (_rd}hprlﬁg SZI,_ 6- or I

, £, O- | 1 aZz0 y £, 4" | |.azoj e nzotrl az e , 2,.4-Tri1azol e Tetrazol e
N)y O/ Oreafbered s KSR 10 R o RF Zem fe&-r@,%édﬁgf@?‘éfﬁi‘}gé oy B Aeas B
1, 2, 3, 4- Osiadubdtided it frdm3), 1d-4ThbaflchB2a e ring? HateRarkNindy bé ammlittted with biloN, , N
» 0 15 cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy,

aryloxy, heteroaryloxy, or any combination thereof. Preferred heteroaryl rings include, but are

not limited to, the following:

H H H
o S N N N ) o)
: N ’
w U U YU U U U
Furan  Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole

H
N S peN

.S S N
AR A ¥ " A

Isothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole Furazan

S S H H }I:l’

oo 4 T 9 W

N1 LN N LN N—N
20 1,2,3-Thiadiazole 1,2,4-Thiadiazole Benzotriazole 1,2,4-Triazole  Tetrazole
Ny y (O (O NN

\
L N N NA L
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 O
NN *N N N
o SR O

1,2,3,5-Oxatriazole 1,2,3-Triazine 1,2,4-Triazine 1,2,4,5-Tetrazine  Dibenzofuran
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Il ~ NONIT i NI NNN 1,2, 3, 5-Okxatriazole 1,2,3-Triazine 1,2,4-Triazine
1,2,4,5-Tetrazine D benzofuran 9 WD 01/70720 PCT/ US01/08782 H N IN-NNN (N
NON G Nwolpira2¢d Pyri di ne Pyridazine Pyrim di ne Pyrazi nePAT/Bs@-/0Brs2azi ne
Indolizine Indole NH\ QI\ S OGNNMNM NI\ NC- ~ .~ N Isoindole

Benzof uran Benzot hi ophene 1H Indazole Purine Quinoline H\\ N~ S\ NNN H
N (;L / N N Benzim dazol e Benzt hi azol e Benzoxazol e Pteridi ne Carbazole \ N
OCN cc \ V' '\ N/ N N Isoquinoline C nnoline Phthal azi ne Qi nazoline

Qui noxal i ne 1, 8-Napthypyridine \%N N -~ 5 Acridine Phena2| ne

"Het eroaryl oxy%\i s a '\b}(,yger,{,/ﬁa,gh cal i ng et er s Bt (i.e.,
-0- heteroary Pre e)'ed Hg’;j%roar | oxy gr i ncl ud e)
pyri dyl oxy, anyl 0X (t hi ene) o (ox‘az’ol e) OXY h| az OXY,

[ | d b h I
Heter ooyl %S{FH” R T er.ﬁn%@%ﬁ"ei.zﬁ.'ﬁeﬁéﬁr pon

at ons andfroml to about 4(preferab|y 1to ) het er tom; in the ring.
Het er ocycl oaI rings e _pot a atd C. o pkyl Bf are
nmonocycl i c, ;f“qs br dg r/ p| m 9c|

Monocyclic he cl o r| ng ain abouy No a rrenber
atons (carbon and het rabl K 5 menmer in
the ring. Bi cy%cf'ndmehet gg@g@?gﬁg Q%J?h'orp s 1b14!§rﬁ JF% ai rrE;erZom 710" rrenber

atons, preferably 7 to 12 nenber atons, in the ring. Bi c’ﬁcllc

het er ocycl oal kyl riags gontain from about 7 ho %Pout 17 ng atons,
referably from?7 2N
i ' [ @>@,>EL‘
H
Benzimidazole Benzthiazole Benzoxazole Pteridine Carbazole

<N N‘\N NN N\\| N\j | N\ N\
|
= = N N N/ N

Isoquinoline  Cinnoline  Phthalazine  Quinazoline  Quinoxaline 1,8-Napthypyridine

L2

5 Acridine Phenazine
“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.

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

15 contain from 7 to 17 member atoms, preferably 7 to 12 member atoms, in the ring. Bicyclic
heterocycloalkyl rings contain from about 7 to about 17 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

20 to 4 substituents on the ring. Heterocycloalkyl may be substituted with halo, cyano, hydroxy,
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ring atonms. Bicyclic heterocycloal kyl rings may be fused, spiro, or bridged
ring systens. Preferred bicyclic heterocycloal kyl rings conprise 5-, 6- or
7- menber adopi/mgeo fused to 5-, 6- , or 7-nenbered rings. HeceUSaymsrszal kyl

rings may be unsubstituted or substituted with from1 20 to 4 substituents
on the ring. Heterocycloal kyl may be substituted with hal o, cyano, hydroxy,
10 WO 01/70720 PCT/ US01/08782 carboxy, keto, thioketo, am no, acyl am no,

acyl, am do, al kyl, heteroal kyl, hal oal kyl, phenyl, al koxy, aryloxy or any

conbi nat i hereof... Preferred substituents. .on terocvel.oalkyl ,i ncl ude

PO nott O LER migk] ShE SRR WIS i) BESGHEnC RSty ARTE

i mted tdkoxtyheryfosy loowiyngombihatioh @dkdoN PerredHsBs@ntOxn heterecydivalkytinblede

Oxet ane tidin ef cahydrof ur an rrolidi H- 1 ndo(.e . CN CNH O
St 3" oTA) bt Bl S PRI AEEOANRAG ] ek Hefle LR BriehS pieafontle

2, 3-Di hydroi soxazole H NONNNNII O ~> N/ ( / NH:N\/ H

4, 5-Di hydropyrazol e | m dazol idine |Indoline gH Pyrroweno ,\ i

—
=

4H Qui no(i z(ngoH OONE rQzol i [@We 2H Pyran 3, 4- O hydr o- by ran
Tetrahydropyran 2H Chronen A () ON N N CN H Chreéfroneé Chr oman
Pi peri di ne Moopphaéi Peirdine 103:tdAa2iz8R1HT diraBydr@rah N ®yrrbfiding - '3H:Indole

[Z) ES/\S l:i) @N Ei‘NH

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

H H H
O Lol o LoD

4,5-Dihydropyrazole Imidazolidine Indoline  2H-Pyrrole  Phenoxazine 4H-Quinolizine
y ol 0 o 0
Ow J O 0 O
Pyrazolidine 2H-Pyran 3,4-Dihydro-2H-pyran Tetrahydropyran  2H-Chromene
o} o H
COCOO O o ©
~
N N NZ
o] H
Chromone Chroman Piperidine Morpholine 4H-1,3-Oxazine 6H-1,3-Oxazine

sl csNousle

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

S O o

10 Cepham  Piperazine Hexahydroazepine 1,3-Dithiane 1,4-Dioxane Penem
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O COON7 NNSO 5,6-dihydro-4H 1, 3-oxazi ne 4H 3, 1- benzoxazi ne
Phenothiazine 1,3-Dioxane HS ~-N NS OS | NDJNS) 1.7ND OH 10
Cepham Piwenuazi’ae® Hexahydr oazepi ne 1, 3-Dithi ane 1, 4- Di oxareT/Bsoansrs2ll WO
01/ 70720 PCT/US01/08782 HH~t NONOOO-~1 NHI NHCs S OO NH

Coumarin Thi onor pholine Uracil Thym ne Cytosine Thiolane OCNH o cC:)

2,3-Di hydro-1 HIsoindole Phthalan 1, 4-Oxat hi ane 1, 4-Dithi ane

hexahydro- Pyri dazine GCNH S 6SO 1, 2-Benzi sot hi azoli ne Benzyl sul tam As
used herein, "manmalian netalloprotgase” refﬁrs to t?ﬁ pr ot eases di scl osed

in the 5 "Background" sectjjon of
r

| i gat ioon.
opr ef ny fact ve agai nst " maf | I an

present invention @

npounds of the

nmet al | opr ot e |ncIud|ng any H cont Hhg ( MHany zi

cont ai ni ng) g ound | ni mal , preferab y manmal | sour ces capable

of catal yzing the br eakdown of co agen gépatln or bteogl can under
as

sui tabl e assayC@BWa”Qlon@m“%BBWB%r BYMigHNndi GVosEe can

@aF%und, for

exanple, in U S. Patent No. 4,743,587, which references the 10 procedure of
Cawston, et al., Anal. Biochem (1979) 99: 340 34p; use of synt hetic

substrate is g€Seribed by a ten gg Bi oche¢m "NBl ophy. Res.
Comm (1984) 189: 118MNH1187. Kni gh et al L_ A Novel

Coumari n-Label | ed Peptide for Sen5|t|v§ Cont i nudus Assays of

the Matri x

Metal | opr ot S;ﬁ:ﬁﬁ%ﬁq-ﬁg— stowbel ?g%algvo' 8)?3@1lar%p1 4%%?{1?%-,5 e&iﬁg%)mnéﬁ})ﬁe“ an]gar d

wn Of ese struc

oo O
S 6§>

0
1,2-Benzisothiazoline Benzylsultam

met hod for
course, be used. The present

telrns can

As used herein, "mammalian metalloprotease” refers to the proteases disclosed in the

5 "Background" section of this application. The compounds of the present invention are preferably

active against "mammalian metalloproteases”, including any metal-containing (preferably zinc-

containing) enzyme found in animal, preferably mammalian, sources capable of catalyzing the

breakdown of collagen, gelatin or proteoglycan under suitable assay conditions.

Appropriate

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

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

described by Weingarten, H., et al., Biochem. Biophy. Res. Comm. (1984) 139:1184-1187. 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

15  compounds are more preferably active against metalloprotease enzymes that are zinc-containing

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 exiracts which contain the

20 range of enzymes capable of tissue breakdown can be used.

“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.

12



15 conpounds are nore preferably active agai nst netall oprotease enzynes
that are zinc-containing proteases which are simlar in structure to, for
exanpl e, wanam72d ronel ysin or skin fibroblast coll agenaseCT/UR@/@i82l ity of
candi dat e conpounds to inhibit metall oprotease activity can, of course, be
tested in the assays descri bed above. Isol ated netal |l oprotease enzynes can
be used to confirmthe inhibiting activity of the invention conpounds, or
crude extracts which contain the 20 range of enzynmes capabl e of tissue

br eakdown can . "Spirqcyel ef s .an. al kyl ..or heteroal k di.radi,ca
substituent of Jagﬁﬂgéﬁ%opet ‘g%ﬂé’ﬁoéf@ b %@thfoﬁyési%ﬁnad & gsdrinzc‘?'glfe %E%lgit?fwght is
attached heimxyalkiynogand wheloegroups ais dtatkidr édive, ahe sellosting arentfot efivagioned dn rthag,

said ri ng, ¢ I{:Clitoral':i ning 4 to 8 nenber atons (carbon or heteroatom, preferably

5 or 6 nenber atons. 12 WO 01/70720 PCT/ USO1/08782 While al kyl,
het er oal kyl , cycliEnalsKQH,attached tvet @rboa pedring b ylblgondps may be substitut ed

wi t h hydroxy, gm po, and amnj.d oups, as, st.ate oye he | | owm ng are
not enéisio%edaiﬁﬂ?%gégWﬁ@gh?ﬁgﬂﬁ)i.m?%b?%mﬁ%ﬁﬂ%?@gﬁﬁ%hh?gmgggdwg%ﬁgw%aring
a doubl e bond). Snfddes\mi no groups attached to a carbon bearing a double
bond (except fgr vinyl ogou am des). 3. .Nbor han one . hydroxy, am.no, or
o do. ar t abhedtt MR HRIRE B PR ATt e Ao B e B o
attached to a si ngbaitarbamnat fenaartedtd a shgkeationMoniafd allBIFEE htomk QRS
within a heterocycl alﬁ | ring). 10 4 E@ﬂnoxy, am no, or am do attached to
a carbon that al St §§aéﬁﬁgﬁgﬁ85f%ﬁ¥%ﬁ%a WP)io it. 5. Hydroxy, amino, or
am do 1at t ached4t dyar®@] 46ifo,tdf afnidalaBehbd® ascatvadh @@ eilsElids AhbRbatom dithched A
"pharmaceuti cal | y-acceptable salt” is a cationic salt fornmed at any acidic
(e.qg., hydroxanﬂE or carboxylic acid) group, or an anionic salt forned at

any basic (e. g5, Hikdg)andibo,@F Bkido aldrhad 6 UChbERIhkiSal RS KR¥fen bifachdiGo @l t, as
described in vgg%%'Patent ublication 87/05297, Johnston et al,, published

(0]
Sept enber 11, amAcEYsal ReIPBhle salte o i CaUHT plh formsd it gy ggidieats oni ¢

sal ts i nchytiexantie onkdBbidylivrtia) goapt & dnSatEdhi@Sals etmdiNa0asl PAIRES. Whkinopnd
alkalhge earth nmetal salts &f#Ch as nmagnesi um and Qa|CIUW% and_aqrgani c

sal t s.1°Pr &8P+ Y2V, lchnads WY et e desgribgd dn (Worddh Paient Rybdicption

salts), sgi/bsval eshnsearddaKypitllieod SepRndRP SRR SucoditBatbd By IrékRnceHibinsal t's
are wel | En erstoqd by the skilled artisan, and the skilled artisan is able

y_th | ed, al
to prepat€aieg tisre salty inglyde thegliallmeRh silisdpdiyesofin el pgtpssium), and
Fur t her nD§Raliret earth HEEPGMHsZ®6kh as magnesium and calcium) and organic salts. Preferred

anionic salts include the halides (such as chloride salts), sulfonates, carboxylates,
20 phosphates, and the like.

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

25 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
mammal, more preferably a human subject, to yield an active metalloprotease inhibitor.

30 Examples of such amide derivatives are alkoxyamides, where the hydroxyl hydrogen of the
hydroxamic acid of Formula (I) is replaced by an alkyl moiety, and acyloxyamides, where the
hydroxyl hydrogen is replaced by an acyl moiety (i.e., R-C(=0)-).

A '"biohydrolyzable hydroxy imide" is an imide of a hydroxamic acid-containing

metalloprotease inhibitor that does not interfere with the metalloprotease inhibitory activity

13



that the skilled artisan may prefer one salt over another for reasons of
solubility, stability, fornulation ease and the |Iike. Determ nation and
opti m zatwonr/of2euch salts is within the 25 purview of tpPeT/sRIlIsest
artisan's practice. A "biohydrolyzable am de"” is an am de of a hydroxamc
acid-containing (i.e., R in Formula (lI) is -NHOH) netall oprotease

i nhi bitor that does not interfere with the inhibitory activity of the
conmpound, or that is readily converted in vivo by an aninal preferably a

manmmal , f bl y tal I | opr ot ease
i nhi bit or . ftglf‘)&% If)%m%’p‘?edg %r?t h"rlsluc dlﬁld‘i g'eéfq%l}wy %2 sana?néma er%lbﬁf er e
t he hydr omygte prgfdrabiyem hofmat ebjedtya yzkhm ectiveimkbtdiopFaeasel Iud:ulélto)r |&amp1p§ ated by

an al kyl et and..ac am des. where .t r0 i
repl aced ggh Ianrlllﬁé deqvatlves ér{e(%%czvs mhereﬁ'ﬁaelnodydsoge%oﬂ%dlgﬁix%ﬁam} 1516)'9 WZ;}@Xy
i mde" i 51sa¢p1acadbteamefcyhndilylﬁl(mgam?(‘rcaol d- cont ai ni ng met al I opr ot ease

i nhi bi tor that ,d ot. interfere with,the. netal r ot. i.nhi bitor
acti vi t%y 13 WO &%@ﬁﬁz%f Wotf G878 ot ?hcé‘g’ X@%nﬁcéﬁﬁ%'gmm% (%va ?/ns
readi | y cBeoruatat(@ds iOHvinvialldprotamse dntiibiedr, th4 rdeésemcabﬂltyrfae VeIt metalibpr@tease

pr ef er abl human. subj o vield actl ve net al rotease.inhibitor.
oot oo, DR SRR Y JE ks bomnGacor Patf kindly MRbeed B harie el o

t he hydr oxaive onaﬁlo@rméasl?ommwcﬁ (Jugh emrs ﬁzemidade\dertn]kyamsta@,ylbwemaoetoyy—éﬂcyle
RC(=0-)..5 A"bio bl e est |sa ester a.c

aci d- cont &t Kyt ﬁ%goxﬁfgtlﬁﬁ a‘ﬁﬁ"ﬁﬂﬁ% t 1)“°?a agb‘ngl?yé’l I'I“?S%?yg?’g\é?g‘y} At bi tor
that doespindbyloxtetyf estesyvidctonyhestaie (@t ap mnmaase and Iﬂhb}bﬂtﬁaﬁdﬂ aatéfsb Vllotvyr of

t hese co unds or at is re di | onve i mal

active ’ﬁyai%/#%‘t‘/%%% eﬁt‘?ﬁl(ﬁ’i" %gﬁ E’é‘y‘%ﬁﬁ‘ﬂu& ° Wf’n ﬁlh e%‘%der s,

| ower aC%isqupoab/J!ayHor?yllaSjldﬁ{yﬂi eft&b)pﬁlk@@al&%l&fs&i@y (E;lﬁi}-lgy lesteralﬁlﬁi ?K}}I@E)h?]{hllno alkyl y,
am nocar bon i val oyl axynet hyl an pi val oyl oxyet hyl esters

| act onyl %Sé%%@gé{’( %ﬁ#’aé gt £t ‘i"r§ and t hi opht hal i dyl esters), |ower

al ﬁoxyacylboxyﬁhkyéolﬁsé'eﬁe a(eymbleasmrmeetB}gw@a{omﬂwkl@xymtahydlute (el gk , a kvl
et hoxycar bonyl oxyet SOpr opoxycar y est oxyal ky
st or 457 LRGP OEeahib R and RGMVGRIH Ker AGartegs. Mot ah & (L6 g albotiend’

afcet am Foa&éﬂxﬂ's PEti6hSY, p. Assqubssat @haﬂn&c&t&@@b&épﬁa@l@mﬁﬂ'ei@w ubdiEadeBilidighat i on
of a solute

al | tease inhibitor nd a solvent (e.g
vat er) . S@ethgs “8(6?1‘?‘6“ &C?‘E‘F ‘&wsf‘*h@l U b vt W@]é%ﬁ Sto?%gl D thep 650
(1953) . Phafalesi6tehdeC alhibitoa Qe gRt WS cBRhyeNksidlsgd, NoQidétR@fori@middl 8nd
i nvention |nclude thosg1 that do not i nterfere with the bio ogical activity

of the n@teskapveeeradly daisrmined by the Filledagisap) et hanol , acetic acid,

N, N- dizget hy| f o epos zs&ﬁé}er'stem«mmep'r aﬁ&a&hdt&e&iﬂ&emﬁw&e sbydara &irt

skilled artisan). 20 The terns tical isoner", "stereoisoner", and
"di ast er eGPz J9anings (SeLahida w s Condensed Chemical Dictionary, 11th Ed) The

illustration of specific protected forms and other derivatives of the compounds of the instant
invention is not intended to be limiting. The application of other useful protecting groups,

salt forms, etc. is within the ability of the skilled artisan.

25 II. Compounds:

The subject invention involves compounds of Formula (I):

o &R
2 o)
RVHyR/II\I \g/@
/(CHz) ‘(')

E—A
7

_E
L @

Ll
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recogni zed neani ngs (see, e.g., Haw ey's Condensed Chem cal Dictionary,
11th Ed.). The illustration of specific protected forns and ot her

derivati we@oufo7ehe conmpounds of the instant invention isPoDUSéwisesded to
be limting. The application of other useful protecting groups, salt
forns, etc. is within the ability of the skilled artisan. 25 I1. Conpounds:
The subject invention involves conpounds of Fornmula (I1): OR3 R |IRN

Il SGZ CH 11 0 E-An L" LSE (1) 14 WO 01/70720 PCT/US01/ 08782 where
R, R, R3, NuniA. E,, , L', a Z have the ani n desgri bed .above.
The fof | oG R ¥ ol e’ B Hhelsdys BeROA MBYe e Peru Ap g P BePs r L TGS oo,
but i s noprovidtendaectiftion lof particuldlly peefapel mdictics it ¢ ik MBend& tol 1EniBME e&pedf f rom
-OH and -&% referably -OH 5 R2 is selected from hydrogen, al kyl,

al kenyl , FEG%V?, het er oal kyl, hal oal kyl, cycl oal kyl al kyl ,

het er ocycl oal kRl 8lséydted feony |GHI knyd -N#IOH, hedfessraryiial kyl ; preferably hydrogen

or al kyl, norg,preferably,.hydrogen. I.s sel ect from al kyl | k |,
al kynyP, hetergalﬁyﬁgﬂﬁa*o%?ﬁyﬁ?g@§%1o *ﬂyléhmﬁ%tggﬂgécﬂ%ﬁﬁﬁ L ﬁ§8§gﬁyl,
al koxy, hejfoisaalakgk YeteeydlcatylaldyE tag eyl phdNsteroayikyl; preferablKhtdroged Or alkyl,

het eroaryl and heteroarylalkyl. R3 is preferably al kyl, heteroal kyl,
cycloalkyWQWRﬁé%%%%¥$B§kaI, aryl, arylalkyl, heteroaryl and

heteroaryl al kyR? R isdedtddomydn t Gk@APOdMkendl, BKPVE @bledballyDr hdloallyhy &yfloak@r abl y
0. Ais a SUbStltﬂtedgﬁﬁ ursu stituyuted, nonocyclic cycloglkyl havinq from3
to 8 ringhderameloalionl ¢ ydnowy.y alkgxy, abetergalkexye ;HYIOBY e AL MM 4054y BEHk ed

or unsiebs hétérgirgCandierecayahlicdl. RECE Qadfdeyily afk§1, metsioalkyT, T aByl,CheforddlyElgalRFIONS .
Ais prefergbl sggftitu ed or ugﬁq stituted cycl opentane or cycl ohexane.
E and E & aﬁéﬂﬂ ctegpayh anddigieeeapraligyls f erent ring carbon atoms of A and are

n is from 0 to about 4, preferably 0 or 1, more preferably 0.

A is a substituted or unsubstituted, monocyclic cycloalkyl having from 3 to 8 ring atoms.
Alternatively, A and R* can together form a substituted or unsubstituted, monocyclic cycloalkyl

15  having from 3 to 8 ring atoms. A is preferably substituted or unsubstituted cyclopentane or
cyclohexane.

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, -O-, -S-, -
N(R*-, =N-, -C(=0)-, ~C(=0)0-, -C(=0)N(R*-, -SO2- and -C(=S)N(R*-. In those embodiments

20 where L and R* do not join to form a ring, E is preferably selected from -O-, -S-, NR*, or -SO,-,
more preferably E is -O- or NR* and E’ is preferably a bond. In those embodiments where L and
R* join to form a ring, E is preferably NR* 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
25 are hydrogen, alkyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl,
heteroaryl and heteroarylalkyl.

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(=O)NR°R?, -SO2R’. In those embodiments where L and R* do not join to form a

30 ring, L is preferably selected from hydrogen, alkyl, heteroalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocycloalkyl, -C(=O)R’, -C(=O)OR’, -C(=O)NR’R®, -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.

15



i ndependently sel ected froma coval ent bond, Cl-C4 al kyl, aryl, heteroaryl,
het eroal kyl, -0-, -S-, - N(R4)-, =N, -C(=0-, -C(=00, -C(=ONR4) -,
-S2- anave Q(/zB)N(R4) -. I n those enbodi nents 20 where L andI/B801ds7820t | oi n
to formaring, Eis preferably selected from-0-, -S-, NR4, or -S02-,
nore preferably Eis -0- or NR4; and E is preferably a bond. In those
enbodi nents where L and R4 join to formaring, Eis preferably NR4 and E
is preferably a bond R4 and R4' are independently sel ected from hydrogen,

| kyl | k I A het
ﬁet )ér 003 cl gg?/kyl ”%{e ing?p%fléeln% Fégcﬁééltfé%ag’?@?g ﬁﬁHWﬁé‘ﬁ%?ﬁa%F‘éﬂ Refproalkyl,
Er 1(_'af err ed}nal&ﬁlqa,lr@clbgdkijlﬂpgaﬁoﬁwllotl}c%rl aﬂyEtaqﬂallag}l N}éteroaﬂghﬂ(atlé}tmbaryﬁy&ﬂl Emféﬁtd g
eterocycl o aryl,.ar oar er.oaryl a an
L' are Yn?fgg’é’ﬁﬁ’éml%}‘yyé’eﬁleg%%{aé@d’f f\’/%cﬂﬂa &é%yé/l&afﬂg‘{;’l ary I%ﬁg}’g lhsfFfl?g%P
het er oal kkléteroarh]alkga]al kyl, aryl, aryl aI kyI het er oar yI het er oaryl al kyl ,

| oal_kyl RSR5' -802R5
eyl oalyl hehGERNEORSY b i AP b s e B

pr ef er abl ﬂomehee'rrlﬁgiaﬁ)mﬁhlﬁdﬂi fgan, o dkkcHeterdaebgr oal kyl , aryl, aryl al kyl,

heteroaryl, h oaryl al k het er ocycl oal kyl O R5,

-C(=0) NRGRS', 3&672 %ah&n{ﬂ jom torforg} Hytional SP‘I*FB&@WB‘B@FMH?@HWH&O@ L and
R4 join t9if OFfM Aorhd &ga,n t1d>1ﬁ11§a Es@nRE Ihé’ter%f‘dl&‘ll@y@ébntéiﬁ%@th‘ﬁ% 8 nH%Bt%fn@@f kyl,
C(OR5, C(OORS, C(ONRSRS , SO2R5; and L hydr ogen. 15 WD 01/ 70720

PCT/ US01/ B8R froms] ta Adreissteregtams. g @fféﬁa@ﬁ@wntw@@t%@df&’ &re tepdnddg e sarag ky| |
al keny, ﬂh%&ﬂﬁ(cln aﬁ&ﬁto? IAO%J<%LUR é;}'ﬁ% X 0;%’6 1p 1 eﬂ( 8t [g.l: if’l’efe%tri %lfbcﬁll&h{?%'a'&}”

aryl, aryla eteroary erred are
al kyI hehmrqaﬂdcyalkylﬁybi smh Icylropdltmemte rwiwy*ecE @ad IEy hre bancj/ald to gl fjdrent kipg | carbon

het er oar yla m%g' ﬁé {%Eug r n |1é( Mx t§ A'.A‘IP.tré%r?e%tiJu 8r1¥$s are ﬁlefterocr%clghlggn to form an

optlonally su stl rocyc V¢ ring contain ‘8 ring atons
of which from G saseRciad drdhﬁtS){ eat O-NGRG)-N CeRéhﬂRioel -)N AR ) chndl'-Nj-1ik rand as form

an optional ubstit d cont al rin ons or
an opti onﬁlie*%bi}’ ’gé Pi {E‘%ﬁﬁc@é ?{g?ﬁ/ %a‘?a@/ls "& ergfe?tﬁ%ftw@% 6“’@3 > at ons
of  whischalkémgMalkyhyl, Bet@bBk NS BAEOAF], cydloaByt Qn@ﬂ&%bﬂﬁﬁl‘kﬁl aﬂmﬁéf@mﬁya@d E

are bondegsf[{"o the rre 10 ring carbon atomof A the resulting ring is a
spiro noi ofiﬁﬂ%\a eferred spiro noieties are heterocyclcoalkyls. In

such enbodi menysis yWeke o dchalkfl SndPaBdReydangl: f IRERM™JHENANRBRIORLq at ONB
of A the resulting ring is fused to A Preferréd fused rlngs are

het er ocycl ﬁ—:}y\ Gis selected from-S-, -0-, -N(R6)-, -C(R6)=C(R6") -

- N=C( R6) - gg? preferably - S— or -C(R6)—C( R6')-. R6 and R6
each is in ebct edrdfercxn Hy dwbgenZ at kyHCR'RIB,RE| keR/IR'";alaky nyl
heteroalkyl aryl heteroaryl cycl oal kyl, and heterocycloalkyl and

preferably ydrogen or aIkyI
SR\ AN

144" 14514'
CRTR™)DT . Most preferred is where Z is (CRR™)D-T,

20 When Z is cycloalkyl or heterocycloalkyl, preferred is where Z is an optionally
substituted piperidine or piperazine.

When Z is -J-(CR'R"),4R?, @ 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 is -C=C-, -CH=CH-, or -N=N-. Each R’ and R” each is

25 independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,

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 -

30 CH=CH-, then R® may also be selected from -C(=O)NR’R” where (i) R® and R are
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Z is selected fromcycl oal kyl and heterocycl oal kyl; -J-(CR R ') aRB;
-NRORo'; and G (CR14R14')c DT 7R7' s. ioi0'. Preferred is where Zis
-J-(CR )& p1/7080 R and AL-if AL-if 0 (CR14R14 ),D.T . MeT/URGISEs2r ed i S
where Zis G (CR14R14 )C DT 20 Wen Z is cycloal kyl or heterocycl oal kyl,
preferred is where Z is an optionally substituted piperidine or

pi perazine. Wien Z is -J-(CR/RT )aRB a is fromO to about 4, preferably O
or 1. Jis selected from- CGC, - -N=N-, -0-, -S- and -SO2-.

Preferred,] .S - referred
is -C=C, md%ﬁflﬁ%ﬁ@? sBieb3q Gt %IFR%ﬁ a"ﬂ g otk 8’H9lr hgf?%‘kﬁn dheliRaliah Ay

sel ect ed hafte:rmrplydyohgﬂayl, and kqtd:rpcyalokkmybx; (uaangmeR togethbr, wikkethe hmgéhydtom to

het er oar yl|

. h t | oal k r ox
o ko oy shish 567 o boiacinnt o TR Ao T R RES BB PR
hydr ogen ar8 (pefeziblyab kiyé).rinR&tons of ehieh fresh 1fib Arprafeydbly 1 dre) axe Gakihiomal kyI vl
al kenyl_, alk n e 10 | oal k ete cloal kyl and cycl o yl;
pref e)rlgbl y Ré de ‘é%y‘F &ﬁﬁ*{%y ay& A gr‘%@??ﬂeﬁ‘gﬂ‘ﬁfjlﬁ legged c%‘ﬁ?g&‘g%ﬁ“ ﬁgwever
fJ - Gké&ay], Qllkyn@O hékko l,hﬁbeﬂ MaYtedh§D cHEoABH Chdi@ehikyl,0md NRIR9'
:/\,her eI ?r ) &y kynﬁ lei6 VI\D %ylll%%nge PC% GgO?L/%}éYB : yé’epeno@I(e(z@y

sel ect ed fCFPB' qﬁbﬁrd@‘éfﬁrab]éﬂ Reyis hydipgearspd R s t@ﬁﬁﬁfﬂ (OIRaIBoéngz IWhﬁe%ePb%'l S
et her PR RFITS dur e B B Y g a0 %nldeél t)sgHed Bk rm an

?pt [ ?nal Ibf;ovsubrsﬁdnﬂ uﬁ&d@(kéy-gaQCi@y&feirafbly ] &g'alféﬁtrﬂoim NERG Ii‘mm:c R 1§bllﬁd@indently2)
prefera 5 or ng at oml to referably 0 are
hot or 0l offtected AR P En . Wb FAEnY L, ™ h ik dheaily EetsrhslporadenEYly

sel ect ed héabeyRIEOQ@Rloganl kilbalkyl Ay Iand%lﬂ@xyryﬂrefeﬂaeryea@ﬁkkyd hydRepk@ahdy ! ,
aryl, heteroaryl, cycloal kyl, hetero CRllRll ) bR12;

pr ef er abl §3RR) iSéndﬁWFl?f&]é{rhyﬁWae@rdowqf§11<¥’C(P€5?a‘®1%1%1%ﬂ1¥ indspepdentiyselgctedio or
RO is fr%@)yd@t-gé&%k%f? aike)lﬁRllﬁynﬁ He&réaﬁlﬁmlﬁloﬁl‘ll lag%'l‘thef]eroaﬂfl' SclhgieLaP! y 0

or 1. Qis selec roma}2 coval ent Qs preferably a
coval ent bderacyclalkhl, ra i) SdariR”, tpﬁtheﬁd'ébélmemgey am tootldeh Bay frediended,

hydr oggn, {d?rl #Yebrm A i@iﬂlly sﬁtéﬁﬁﬂ%& }rete"i](;c‘)ﬂ:hc r tc% Ilgxﬁm het @(p?é%ri(ﬂly IS or 6)

cycl oal ky heterocyc oa dr oxy,

pr ef er abl yingafems pf whigh ﬁy@rlo‘fgérfp@fﬁﬂab seh@rﬂ)ralelhetqr@atqmﬁal ew@qn@ésnR ys fﬂly}dlar%ﬁen or
lover al kydteroff32 ¢ fcrrﬁr@itér ﬂétéro Erk 1S Au%ﬁﬁg@ersg%ﬁénn R%k & 0winf @ ﬁ!ﬁé&g@l{ ogen,

al kyl, al kenyl; ynyl ete , aryl eteroar
cycl oal ky REOmg rfg Wlh@h éfr@&c&rélb%ﬂ@d/ IJOlndP f(orm)anmp_noaﬁly prsutureédeterr@vclw tipe t he

ni trogen %&thé’ﬂ%'ﬁ{ﬂshﬂ Xtoﬁlé 6 DRBARNN 1 ?3 hl%'h@teltogto]:ngr man optionally

substituted heterocyc containing from5 to 8 (preferably 5 or 6)
ring &dons of Mpmﬁlweryoﬁi":and B’°3t0g¢h®f\re1|ham njitrdgen ptog) to awheh ety erctznders join

pref er abl Yo th]h% alll §pt% LﬁY}J Subﬁ{tr%l:d 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.

L3
When Z is IIL‘ G (referred to herein as Formula (A)), A’ and J' are
independently selected from -CH- and -N-; preferred is where A’ is -CH and J' is -CH. G' is
25 selected from -S-, -O-, -N(R")-, -C(R®)=C(R")-,-N=C(R")-, and -N=N-; preferably -N=C(R*)-
or -C(R®)=C(R'¥)-. R and R" each is independently selected from hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; preferably hydrogen or

y—

T

<H

(CR™R™)-D-T

lower alkyl. c is from O to about 4, preferably 0 or 1. Each R* and R is independently selected
from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl,
30 halogen, haloalkyl, hydroxy, and alkoxy; preferably each R is hydrogen and each R'Y is
independently hydrogen or lower alkyl. D is selected from a covalent bond, -O-, -SO,-, -C(=0)-, -
C(=0)N(R")-, -N(R'9)-, and -N(R16)C(=0)-; preferably D is -O-, -S-, SO,-, -C(=0)NR'®)-, -
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het eroaryl, cycloal kyl or heterocycloal kyl. Alternatively, R10 and R13,
together with the nitrogen atons to which they are bonded, join to forman
opti onal Iwosubié t ut ed heterocyclic ring containing fronP6T0138r$2ng at ons
of which from1l to 3 are heteroatons. 20 Alternatively, R10 and RD,
together with the nitrogen atomto which they are bonded, join to forman
optionally substituted heterocyclic ri ng containing from5 to 8 (preferably
5 or 6) ring atonms of which froml to 3 (preferably 1 or 2) are

(n) xR agand C R R RO RS briaty Prgid- ol fort ﬁrw%”R@%rsgl%%ﬁﬁéﬁ s
where A' frem-Gldragea dlkylj slkeGH. algmyil, sary]2£he$ﬁiae&1:,t Baderbalkoyhy h&erparyD cyclodlkyR15) -

g((%gg ~ il S%d(’h]ﬂi%‘ﬁ&a?%ﬂl@l ajga‘(ﬂ?r‘?f%ral?l?ﬁg‘%% lﬁiaﬁ?rl ayr/ylsérciélicg%i R PR h§dt ogen,

al kyl', al ﬁ@ﬂﬂ)O' to abkk kyﬁyferabiyal & 10abakl R 284 RI7, is MRIeRNOEHTY Isele@¥TH AR hidtbgenand
heterocycl oal kyl ; preferab hydr%(i%‘:b &or | ower alkyl. cis fromO to about
1

4, prePer dkyly atkepyl, alkypyc Ak betern etefoary}, niyeloalide teteipexdpalipt.e Brlogenom

hydrogen, hzﬁ&}ﬂ?&ll ' b Irc%@/ looxy?’-la%&r%lloxyarpy feralh te%&f)@”k)él hyd?%%ﬁreﬁlﬁréé!:h R is

cycl oal kyl, heterocyc oal kyl, a oal kyl, roxy, and al koxy;

pr ef er abl {pdensadentty hydregenyerrloyerraliahdR e awlem:d frOfrrshYdrme,pdhsdeﬂkctryl kandgen or

| ower al k 18 -

(=0 N Rl)é;%logep ﬁe?er@a‘ﬁl‘ﬁ%ﬁﬂlclfw Q\I(QR e C%ﬁ}l %IOQQ};}dand'hbTerochcP@kyl d)rg’g @R 502-
- C(=0) N( Risglpwer alkﬂwr\mlo 1Almm®e1ncn47 @@OB} osﬂggner MPRHI@)atom%WdWhIN( R )y =O) -

nor e phpef for ogen

al kyl IOIOaI E&gﬂ@# ympd ﬁm% Optgn%lﬁ’ Sﬂﬁ{étglgt%a}%e%f&yﬂet ef Illtﬁiﬁ%ng?%gldsetro &@F"%ﬂr

cycl oal kyf or 6}1@9@!5 oﬁyfbidel 1IQy3 (prﬁﬂdblhdlcmail) el hetema@mnss @h@ﬁ@wdb,l B Iamsl/\Bi*s al kyl

or aryl. [ t an R

Each R Seei ML b€ RS iy Wy et WBhdbar RaB P et e REBLELT MUY

al kynyl , betgrbcycheting eaiaiknpg fr¢neﬁécr & nrsfbrably y ok Gpdteeys of wiachel t@dy(pte(&aablbyl or

hal ogen, )hagé ﬁ‘;{%ﬂ hydr oxy, al koxy and aryloxy; preferably each R' is

hydr ogen and eac Y& i ndependently hydrogen or |ower alkyl. R18 is

sel ectygd ffom Hqué&ﬂﬁﬁreEQx]aﬁéﬂ” al kenyl , al kynyl, hal ogen, heteroal kyl,
hal oal kyl , ary eteroaryl, cycloal kyl, and heterocycloal kyl; preferably
RI8 is |ower Eh«qpmpgun@p;‘/thp inxentiongait beméppredmeing moarRBof pravgéutréser Thé t h t he
atons to ke . - [.Q] r. opt i I ut ed
het er ocyc%/l[‘]'j(t:lﬁé1 fntﬁ%ﬁ%lcs) ﬁ%egi lfr% ?ﬁg%&gﬁﬁ %AHEBS G%&S?)gﬁ%fl{é%eg‘g?ny% %8 6(}?%’ é%/adg Hg %M

whi ch 1 t weBodspoefrer amlyergialbyr aRjlabie. Pantularlp graferssd Ahthesenatd dastybed Filtl5heand
R18, tog o] i , r n
opt | onal | 18e ek 48R Ml e ol Ut BRRE I redelbclyds oo

( pr ef e0abhsceBardy Oﬁyrelabdnsthc)fresmmh&h ngltoopﬁuS(e@ rtefde$cab¢ yhel vayious Ajpects @f the

het er oat ops. Cé) npound Preparat i on:,
Formula I compoun s. That 1s, for example, R! in Formula (I) does not represent the same

moiety as R' here). Specific examples for making the compounds of the present invention are set

forth in Section VII, below.

Scheme 1

18



The conpounds of the invention can be prepared using a variety of
procedures. The starting materials used in preparing the conpounds of the
i nventi owape7eown, made by known nethods, or are comrePCi/akowosaszai | abl e.
Particularly preferred syntheses are described in the follow ng general
reaction schenmes. (The R groups used to illustrate the reaction schenes do
not 20 necessarily correlate to the respective R groups used to descri be

t he various aspects of the Formula |I conmpounds. That is, for exanple, Rl
in Fornmula (1) does not represent the sanme noiety as R here). Specific
exanpl es for nmakijhg Hhe gconpounds of the ipresent invention arke set forth
in Section VI jpeobekolrs-SBchene 1 181et s70 O O MeO
N, S~SR1 MO N, SIR M0 N:S.R 06282 02 P 0% Boc 0 Boc
HO NH2 HO NH MeO OH Ofs Sia Sib OR2z OR
02 NS R HON,S O 2 XXWO e”Sid In Schenme
1, the amnoacid SEa is a commercially @yailable material whjch is

avai lable in both_enantioneric forns. %ip can then be saturated under

hydr ogenati on cond?td ons to give Slb and then converted t &M osylate Sic as
described in the saTma manuscri pt. A sequence of well

@) o Boc o Boc
HO HO” E MeO i
OH OH - OTs
S1a S1b S1c
o R l
1
HO N-g-R o R o R?
02 \o N\ /R1 '{I R1
0 HO ~s”
2 . 0,
X X
- ! O 4/N\ 3
X=0,8 R R
S1f S1e S1d

In Scheme 1, the aminoacid S1a 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 SIc as described in the same manuscript. A sequence of well

5 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
could be converted to its relative sulfonamide and then oxidized to ketone S1le with Jones reagent.

This then allows access to substituted amines of type S1d as well as spiroketals of type S1f.

10 Scheme 2
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5 known transformations including displacement with sodi um azi de,

hydr ogenation to primary am ne, am ne functionalization and repl acenent of
t he boc pvevsTt7eihhg group with a sulfonyl chloride of choPCwUSHIAS7®I | ows
preparation of structures of type Sid. Alternatively, alcohol SIb could be
converted to its relative sulfonam de and then oxidized to ketone Sle with
Jones reagent. This then allows access to substituted am nes of type Sid
as well as spiroketals of type Sif. 10 Schene 2 19 WO 01/70720

PCT/ US01/ 08782 Ph,Ph ///,~Ph O N/Ph OH t-BuO S2a t-BuO N t-BuO N, SIR1l
02 r' 1 00 @S2b S2¢c Std Enantiosel ecPhve al kyl ation of S2a under phase
transfer condijfio i a well known Qmet phor the prepdfatjjon of
unnat ur al t-Badho™~dci ds and the c ni eMddition with_e Ns as
cycl ohexenone $2h to give ket onesH

type S2c as des&PiBed Jby ®orey et. al.
Tetrahedron Lett, 5 1998,75347. The i S2c can then inAwn be

deprotected upon_treatnent wth aque itric acid and onylated with
a sul fonyl chl e of choice to giQre kétone S2d, whi chOtan be
functionaliz described in Schenme 1. Schene 3 OR2i, OR21 NH HO NH
~Dr0 R, HO B, O OTBS R2 OTBS CH S3b S3c 10 Ester ‘Pf type S3a

whi ch are prepgied. Lamereteated: el Hiachds andepllylis, 3 Gohal s have
been shown to under go a al sen rearrandgemnent under Strong %ase COI']CYIVI{ 1 ons
to gi ve emtthyd far therpeepagatiom of ekl ahind ppids SEbhg ddngighte kyditiat witlanodesQueh
Chem 19939 cygl%ht%(%r?o4 'S2i|)-rt]oe Eige ﬁee%(';]neg QP tr}]lpe 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
Rq
0 Ry} i RzlllH
Br NH HO
o |l§1 HO .
—_— r —_—
O)H/NH
oTBS R,
OTBS OH
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 reduction
and deprotection of S3b to give S3¢ which provides an enantio- and diastereo-selective route to

15 compounds of the type found in Scheme 2.

Scheme 4
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in turn be manipul ated as desired by the skilled artisan. One such
mani pul ation is the reduction and deprotection of S3b to give S3c which
provi des vemosmeEmd i 0- and di astereo-selective route to 15pcDwpounsds of the
type found in Schenme 2. Schene 4 20 WO 01/70720 PCT/US01/08782 0 CBz MeO
NH -11 .P1Ow CBz OO0 ~We ONH MO NH MO 2 S4a S4c S4d O O S4b
Esters of type S4c can be prepared under basic conditions by Wttig type
coupling of comercially avail able substrates S4a and S4b. Catal ytic
hydrogenati on then proy,des amino acids of type S4d. The free ami ne can

t hen be sul fonyl at IS ng conditions well known in the art 5 to give
conpounds of theebd scribed in this invention. The ketal functionality
can al so be renobvedrf % eveal a ketoge €Bmctionality which can be
functionalized in r%nﬁPMﬁ/ays i ncludi ngl_thwese described jn, gie 1. These
steps may be variedsh® increase yl'\éqod I desi red__moduct The skilled

artisan will recogni,ze the judicious i ce of reactants, vents, and
tenperatures is an inportant conponen 0 in any successf ynt hesi s.
Det er mi nati on of optPRmal conditions, is routine. Thuso skilled

artisan can nake a waxj ety of conpounds-/using the gui dance ‘e the schenes
above. It is recogn d that the skilled artisan in the arts4%f organic
chem stry can readilX¥~\carry out st and¥td mani pul ati ons of organic
conpounds wi t hout f er direction; that is, it is well within the scope
and practice of the skilled artisan to carry out such mani pul ati ons. These
include, but 15 areS4bt linmted to, reduction of carbonyl conpounds to

their correspoRgiRdr ol en vOpkdlat Ahg: (Bfasm baeﬁ&%yw VW&% fyB@cé kiR of

acyl ations, aromatic substitutions, both electrophilitc and nucl eophl I'ic,
et heri fi ceeraseiallizavailable sehstrtemS4mendsitio i #ilitia Ryskosspriion Heen| nriddes Bl es

of these B PWRGUANShe Ml o BREDe étﬂfoﬁ}léf&ﬁ@sﬁz& dofditiShs SHfkn&%n MBRESS
Advanced Organi'c Chemstry (Wley), Care
5 to give compounds of the type described in this mventlon 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
undesired reactions. These reactions are found in the literature and are also well within the scope

25  of the skilled artisan. Examples of many of these manipulations can be found for example in T.
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Sundberg, Advanced Organic Chemistry (Vol. 2) and other art that the
skilled artisan is aware of 20 The skilled artisan will also readily

appr eci atveovhat72zcertai n reactions are best carried out whewUanAsher
potentially reactive functionality on the nolecule is masked or protected,
t hus avoi ding any undesirable side reactions and/or increasing the yield
of the reaction. Oten the skilled artisan utilizes protecting groups to
acconpl i sh such increased yields or to avoid the wundesired reactions.

These reagt| .found in e literature.and are alsgo.well within the
scope 25 %%%ﬁ%éﬂ§%&Fﬁéﬁﬁgg%#§§£$m€xgﬁ%¥%§-0??ﬁ%ﬁ§%5?ﬂ? 3%§§H§ﬂﬁﬁu$%ﬁ?%ns
can be f oum@riile witk xangieaide nhalns arirefE@b Y blotRat20 pFEdt Usltir@iB2eactmene,
Protecting & oyps. i (Y AR E RYALDESES na @ oE QRS 1A ARAC A5, Hegd 28
starting materiaf SRWLH T ehctT Ve LITGE "SR! 5P pér ePshr v ot 58ked™ o
prevent unmdgsdlectidely prbpars eacdyitionl Ssombh) éncheiiqpadissttscoatfer drieenhatioatet, ioodr afdtiiethave

one or .noLe chirna enters. As, a . ,result, on may sel ectivel repare one
optical i§5ﬁ§?¢ﬂ?h%%ﬂﬁ§%ﬁ%%gg%Fgﬁ%gﬁ%bmgﬁﬂagﬁgﬁt%f ﬂFq@¥%(mgﬁ§Fﬂg 55 for
exanpl e byr bdth palicat isamkisnBiclding diaatespmerataad yodnsiomers a0bmenh Sacemic Wikyur@r epar e

both sterggisgners or bath .opti.cal isoners, i.nclyding.di astereoners and
onant  omes See P T e Rkl e AR e Btipe” Bt R RS TEH ome®

i nvent i onineldingXdistteramneta amirietanfibiéll &S stefebididre Snayf bORtpacAdd LSMBHRGYN

i ncl udi ng_dj.ast ereoner.s, apnd gnanti oners,, or Sstereoi soners may be separated
usi ng kno&ﬁko%%?ﬁgaggmgﬁ?ﬁ&ﬁﬁr TprptograRhy, Pdﬁﬁ?&%l chr omat ogr aphy and t he
lji ke. 10 In adﬂi;jtaﬂdiﬁon,i it ik Sretogi@Eitlae tbnk h@iticﬂnﬁoma}] iiﬁc&hhc}iﬁ@ Ql[’@ﬂt’ejll;eoi'n&C gl ng

i ast ereoner .an enanti oner, or sterepisomer na ave vor . praperties
over the GERETCr e ROR A PG TG b REPRETISS FToh o] ROEIB ARG one
racem ¢ mind ddigingshdlinS&ition ehen bhe faSentit Sdithry icdistlten litaé echrfylvahtemplatet) tapt i cal
i soners, hqgludig. diasaﬁreo rs _and engntioners, or stereoi onErﬁ
subst ant i 8P YPFPeEMYE Meluling Hasferagmers fng gpaglamers, og steiegirorRds Sostpiplly fisg | v,
Met hods obf #is 6thered dibdi3pd ademstsd 4sMRE) found in the body operate, in part,
by breaking down the extracellular matrix, which conprises extracellular
protei1ss @wnd Miethedyufasei Nns. | nhibitors of netall oproteases are useful in
treating di seases caused, at least in part, by the breakdown of such
proteins and gheedipproteaden SMPENERAA [ih Gheibbdy apelatg) 3C p@t diyebiakifd dywilthe

i nportant rol n 20 .mai ptai ning-the size, shape, structure and.stabilit
of Tt1 SouecHHot SBgE e oRplseh FeRl b TvEr Bt prugle of |

r enmodel i NghetaASprétedsesatt hsedil i Bbsing disbadést Husel/RS [dagVe pAre &F tiscirehki®vDer ek | ve

i n many digfrders [ voIvin? f'ther t.he: é%% breakdogg of tissuescéncluding
opt hal m cPEFsa 88k eYGRRRIF ot ThRs° drdeins aud slyrorrolens plpy iy fanortany yolg 5 o

scl er @i smamehitifetht bike shapp CstriEtn@ Sha@ Sthisilit)lof ABE tnl thy by, T SMESark Mntintagsipody;

or (2) 25.renodeling of tjssues including cardiac disease, fibrotic
di sease, 8&gfﬁd§m%éﬂ?ﬁﬁhﬂﬁperplasia, and

As a result of this activity, MPs have been said to be active in many disorders involving

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)

25 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
unwanted conditions which are characterized by unwanted or elevated activity by MPs. For
example, the compounds can be used to inhibit MPs which:

30 1. destroy structural proteins (i.e. the proteins that maintain tissue stability and structure);
2. interfere in inter/intracellular signaling, including those implicated in cytokine up-

regulation, and/or cytokine processing and/or inflammation, tissue degradation and other
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the |like. The compounds of the present invention prevent or treat

di sorders, diseases and/or unwanted conditions which are characterized by
unwant ed voo oetige@t ed activity by MPs. For exanple, the cpaposads7san be
used to inhibit MPs which: 30 1. destroy structural proteins (i.e. the
proteins that maintain tissue stability and structure); 2. interfere in
inter/intracellular signaling, including those inplicated in cytokine up-
regul ati on, and/or cytokine processi ng and/ or inflammtion, tissue

degr adl) on ang ekt 40 9 IR0 BEISNY 087 02l A1 C3 BIRILE 1V
555- 557 M Geeh@oMs55667 lcGedlatnl (i, QZDN@@Q&W)) (EB@) 531j61];and 3. faC| i tat e
undesi r dlnth treat for e Ie

processes i C r . ect

Phe” or oces cea el B Thet Mo hassg® ro e Psdihelis ot b STaiale

used herein, aprocédEésroétmhedladxmmncbgg'ferﬁiizaﬁd}ﬁnﬂdieaﬂced di sease" is one that
i nvol ves unvvat r el eva i.0l ogj cal ni.f estation
of the%dl seaseg ruse(ﬁ1 o7 4, H\%ﬁﬂ eﬁp%da&ﬁci%‘?r éf cl\Z[F rgl ‘ggbfgas eﬁcﬁnﬁ altﬂ)nvf’ﬁ’

di sor der ; uowanas oaelsydmitMmaafvxﬂyﬁlethd bibtugttal mankfektation ofvied digasen disordér; inhke MP

i ncl udes:

The unwant or, elevated MP actjvit a."cause; of the,
il cor dor BPToBTa oGl e HRrBtrags Bt o ot a8 o TeSidert AR PeBPE ¢ e
genet i cal bfthe bip ihdMide:t i on, by autoi mmunity, trauma, biomechanical causes,
lifestyle [e. Q.. obesit or.b ot her cause; The of . the
observabl o taaTroanas g ob il HE aBS0r B Baisabir e Atore: of elosiel bce
or dislorder i smamasutial)whether th@idﬁiﬁlt}ﬂifs etekmed g’aﬁét&ﬁﬁﬁ(ﬂ)yﬁﬂe@@hlbyl aupimdmigy) a
clinical stan&gm n Want ed OrJ% i/ra{‘& b eveI s indicate the disease,
however, MPs nB&{ % ‘t"me mﬁécﬁ‘f‘?gs ! #18 e%‘P’ PHY sgme 8 recaBﬁﬁ’ di sorder; or
3. The unwargt eCEheDMP&lsQiaﬁtcﬁdhd\@séreﬁblé/mhﬁdfeht&tlcﬂﬂdiﬂth@fhséab@oxbdlﬁ?&ﬁﬁi’mT(h&| 1s Cthe
cel | ul ar cascage t hat sul ts or relates {}gethe di.sease, or di sor

this respect, lﬁ??ﬁ%?rt‘il%ﬂﬁ 5 s mepsurgile diy e ¢ }nﬁ&eéﬁeﬂ ectiviiy Riua E“ca]and

t Eus control s Lth@ipbing aa&medm%lav@tea%ﬁ 1@@@42 1gme&te tuealsgﬁeghohﬁwl WPt QeddBi)
that, at a mn m_ni tion of a conmpound of the present
i nvent'Pon mtlb‘gt?l}l‘%shagm&fkség ﬁ?é%%‘idéioé%r\ﬂrt h unwanted or el evated MP

activity insza mBuBdanea osuiam&tmpra&@\f@rlapwof e BlobRAGeal SNetBlulat H8cAIE KAt
"treatnment” includes: . preventing an_ M- nedi ated di sease fromoccurring in

a mammal , part reéﬂrsarlrila%f@ﬁhﬁt ﬁéea?ﬁa%%ﬂorder slﬂpthléd?sg%sl&lablflen geaiMh i ithe

di sease, but hﬁﬁenﬁlgis tne%sﬁ@@anmmgﬁ@gth%{spasg he di sease; inhibiting the
MP- medi at ed di sease; and/or alleviating or reversing the MP-nedi ated

di sease. |nsof @he @&fmi“h@atdentTs BRAheRin iRl BSCAE a ik, QBmisGaiin 6 ed to
Pr eventOI ngon%oigg cs>te thg %)gtsgl? 1n%§r§1%g I&Elga?esvg dtlsrclaase associated with unwanted or elevated MP
activity in a mammalian subject, preferably in humans. Thus, the term “treatment” inciudes:
preventing an MP-mediated disease from occurring in a mammal, particularly when the mammal
is 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
25 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
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
30 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.
Fife, R.S., “A Short History of Osteoarthritis”, Osteoarthritis: Diagnosis and Medical/Surgical

Management, R.W. Moskowitz, D.S. Howell, V.M. Goldberg and H.J. Mankin Eds., p 11-14
23



unwanted MP activity, it is understood that the term"prevent"” does not
require that the disease state be conpletely thwarted. (See Wbster's

Ni nt h Colwegi/at7eo Di cti onary.) Rather, as used herein, theCcT/@smmsreventing
refers to the ability of the skilled artisan to identify a popul ation that
is susceptible to MP-rel ated disorders, such that adm nistration of the
conpounds of the present 30 invention may occur prior to onset of the

di sease. The term does not inply that the disease state be corrpl etely
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Eds., p 1Meii14ect®3/ \P&@M@d)afzﬁad?@fdphﬁﬁchﬁg%ﬂﬂer( IQM-oneAYeaimﬁ:nmrra'teﬂkwiﬂact or

L SRR BpAARAoRbe A P PRHEBHEE o) 1o o BB o4
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H et al Kn,ee reval ence, of

Rai oor apfEe” cRiRennls Rarlesde Sob 3 pe Hiap USRY, 2k B BRSS! Ramviaion is

Cont rols. hdeﬁ[ﬂabrel efcnkiScoaaletd:mlve M]lcihmlstﬂéltl,onpﬁ 2 Sofnp2Qd oRﬂ&Spres}dmeinvéﬂtlon before
"Csteoarthritis of .t n After In e, A rior uci at e Li gament

o Mo & cBbkteRFon Y e Ersrko T B PEBsSimiet b uch Rt Ko P PP s o

Vol . 30 pp 261AdGAtdgdAN) maﬂShNﬁPs atdmct dpaibuedtevR0p trédghon théSbodydemis, ftheabl e

and coul d_ receive ni stration of .a conmpound of. th resent _i nvent
ot or o piBGPELS o5 M pised s BHSG: I A0 GRELSith foBt et FoLgieDle,

i ndi vi duatha dweribButlorbés mélRpaidasd impliddteAdy B bhagRddml of tissied iy thdsindlie nctQhe
the distrihbution of

di stributed evenly.thrqughout the bod S
expr essed’M¥ ¥ F&EEQ)E-‘P@% ng‘etéh%pr%tleatsg%foé”&‘gé‘} piher ?Séuqsho@@u h g%tlfé%enu‘#(l\)/fl;r
exanpl e, adthey @i sffichdyytérih @ibeab®B] dibdrafs, ahe AR emtedPndRivhLprefeblynge Regakdown
of tissues, bntheéﬂhntsm noQ neasthgﬂdlstrlbutlo

met al | 'Gpr SR SLEROuA ?}af’trf’n&f’??éé MP%@H’& in the pifrgiR ?f‘f‘eségé"@i‘ﬂn?&{] the %‘?dy Etivity

or effi caejamplegt tahpoutli SBRBESEy 1a9s § BigHar ®grea BlafEfiEHda6hibiEBE ol k® VP found
pr ef er abl %/neare treated 15 wit ?)ﬁégs tha}oﬁact on specjfic MPs found in

the af f eclletierpigls &£ Gpoqdéﬁmﬁsw BE?. OESPAMERGfpE ¢isearec BigETnaT whi ch

di spl ays anWingfdebnd@al fRn@herfthdnlbidey coifduhddMidhtdrdBssfspécifel MP found in the
joints (e.g. chondrocytes) would be preferred for treatnent of a di sease,

di sorder, or OhidHtde By PHBPTS SthiornhElavalabln Bt e CHHFS Uhds ofiSch are

| ess sgpec CBd)démg'aH MP GiHiBiRR whiz@lid ot hibdvhidibleOtoS cht8in MRGR ARl %‘K}ﬁ'alct@mnﬂhé o
certain ti ssues t han ot hers. 20 Choosing an MP inhibitor which is nore

bi oavai | apResifie MES foupd ) et Tissus droyidss s %Pﬁmge freatgggntyafdhe disesss, rdiserdems °f ound

in that tisedhesd caﬁ&tzérﬁq&)rfe%mpimsﬂn{mﬁd; 68k RRhtidf vahn@ tRiSSARE to stnsedidler
or unwanted condition. For exanp ounds of this invention vary in

their abi I {he cenigbpayugsusten. nifbusﬁ Pfénns)é srady beeelpeied tosRredushetfontymediated
conpounds &gk BepsFelRGh&sich By RGeS AihisrkouBabat ed

25 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
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

30 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
course, be used. The ability of compounds of the invention to inhibit metalloprotease activity

can, of course, be tested in the assays found in the literature, or variations thereof. Isolated
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Knight, C G et al., "A Novel Coumarin-Labelled Peptide for Sensitive
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pr ophyl actysemiy adatnifteatibn Makhdesdminidthdiyn pHodllgompdremidrsiiyer ed i n any way the
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admi ni19t r MPi i@hibitérl directtiefoehicl afifern atdaoinsBadieass adidrdee, Bguﬁ\ﬁ@&iﬁ&ﬁn(ﬂﬂ&lsll hg
dosage form chosen., Preferred routes far. systemc admnjstration include
e o st - G0 GATBE bt 0 o9 aarai B sy S G o el i G ot o G v 1)
readi | y apipdagsidabeiet, b uaemadd aeitiol sk i Sletfidangfetie by SrgVh trdaltialibl @f
directly to.the affected area for na% digeas,es, di sorders, or unwanted
condi t i on&BIOPESY): A PEe OIS g HEPISHIVA RS §EBL LTS QBhR NS g PRfdontal
i nhi bi tormd@ktigastly to the area of the disease, disorder, or unwanted
condition such_as in the area ffectefl by surgical tra

g vei%lﬁ

! m, (e.. g.,
angi opPasty), Secapsethgremedslng qhbqus inyol Bl coppoprs ok ke fpventigp apegjseful
opt hfll i Cinaﬁlévdﬁﬁﬁé oelRMEA booisdih?igc ﬂ-Itii_Q Tkﬁowrg-_ﬁl Becaumhe: a]ljeeltwrpdﬁhésébglote;en,bone
I NVvOol ves s, the (0] ounds of tnhe jnvention are usefu In preventl ng
pr ost hesi gﬁr’%eﬂﬁﬁuﬁ @1.%) gy fesuliindiger brne H@mafttlus[%a?nfﬁwplequntp {T0e ferddare
| oosen, hpredERnPaf fich lprostiBéhs FRYudeS Sdbd subh af Wi §AIRT replaRRBichtd(fF ¥xanipdIBip,
demandi ng, repl ace ) H‘[he need for replacenent of such prostheses

nt : ] . .
i ncl udes K§a8d shieides genlapemends) denfal progthetis ripdudingodentiitesyprideen ppd progifiesis and
shoul der rRpkacai®Ahslla ad®ihahdipeost hesi s, including dentures, bridges and
prosthesis 20 secured to the maxilla and/or mandi ble. MPs are al so active

in remodel i ng BFst#e a8r eFtie 48 demadeling Of i criioveseulap istern (for example, n

congestive heart failure). It has been suggested that one of the reasons angioplasty has a higher

than expected long term failure rate (reclosure over time) is that MP activity is not desired or is

elevated in response to what may be recognized by the body as "injury" to the basement

25 membrane of the vessel. Thus regulation of MP activity in indications such as dilated

cardiomyopathy, congestive heart failure, atherosclerosis, plaque rupture, reperfusion injury,

ischemia, chronic obstructive pulmonary disease, angioplasty restenosis and aortic aneurysm may
increase long term success of any other treatment, or may be a treatment in itself.

In skin care, MPs are implicated in the remodeling or "turnover" of skin. As a result, the

30 regulation of MPs improves treatment of skin conditions including but not limited to, wrinkle

repair, regulation and prevention and repair of ultraviolet induced skin damage. Such a treatment

includes prophylactic treatment or treatment before the physiological manifestations are obvious.

For example, the MP may be applied as a pre-exposure treatment to prevent ultaviolet damage

and/or during or after exposure to prevent or minimize post-exposure damage. In addition, MPs

25



congestive heart failure). It has been suggested that one of the reasons
angi opl asty has a higher than expected long termfailure rate (reclosure
over timWoog7a7b@t MP activity is not desired or is el evRCBRUSIWSIESpPONSe
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organgl% @Vﬁéﬁfﬁ e]i[b\} IaPQC/)&‘Fr‘??P %%’ ﬂ:{q brotic lung disease. Sinmilarly
i n di seases SUM’PS a&yrﬂsbtblem\@ma Inemﬁlvasculvﬂﬁatlﬂﬁwhae sttdi@kiing disdud nkde to be

i rregul ar a| n barrier an i n sheat hs of nervous

b oo
tissue. ‘t’ %?];%nw 904 Yesels ey hanet? H’“&? ‘EL%I’[‘aF‘ﬁ‘togﬁy in treating,
preventi ng anSlnc@IOﬂB’E; behk Ho\eh e eXiradtlRGR SRGix, M?éicofﬁt’eﬁlpﬁﬂtﬁ(lhdt hﬁmgtlats dfehebe
i nvolved in nan i.nfec n i nc] udi ng. cyt onegal ovi rus (;
retiniti s?nZPlﬂ“?ﬁ ag,bg us asoté% FeatR ag:?%d%%‘@ HE lbgfe"ﬁ)ﬁglgr?é{k}la'é s & BVt | ved
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to all OWP \&/j/béood vessel s such as in angl of i broma and hemangi oma. Since
MPs br eak gHHRC ¢ (P BESTIINE ShermEPraiion; ¢ i s contenpl ated that inhibitors

of these enzynesidian tRe 46 kb asntddpldibt @qaatursam Bge&esiingl @Istopiaplenatuie

preventi n%b&vatrjuliggﬂvgrr;] in preventing
Since MPs are implicated in the inflammatory response and in the processing of
25 cytokines, the compounds are aiso useful as anti-inflammatories, for use in disecase where
inflammation is prevalent including, inflammatory bowel disease, Crohn's disease, ulcerative
colitis, pancreatitis, diverticulitis, asthma or related lung disease, rheumatoid arthritis, gout and

Reiter's Syndrome.

Where autoimmunity is the cause of the disorder, the immune response often triggers MP
30 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

autoimmune therapy result in exacerbation of other conditions mediated by MPs, here MP

inhibitor therapy is effective as well, for example, in autoimmune-therapy-induced fibrosis.
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inplicated in the inflammatory response and in the processing of 25
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hepatitis | V.infectjon and AIDS, 10 MP inhibifors are so thou . to be
usef uI1% nPEreEEd mAge ‘i\P’thﬁ%'Fﬁeé‘F Jnefidisgasess condiipnt ?rcffﬁﬂm?rs ipclydsy apnie (laff 1%

(ALS), rmsmbﬂmntﬁyﬁﬁrfhe&tyatmaoamhn@au@as&@&syw |tﬁbgp1fe{/@1|ﬁb@ for direti d¥0tufef Of
di abet es, e ecially those inyolvin ti ssue Vi a% ility, coaglul ation,

Gaft vs. ang; mtastasis), qowgn dizqrders Bﬁﬁ@iy gomepl yfogsatian, lagkfcpmgslihgalingn g
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di sorders I\/Pjgbhl bition is contenplated to be a 15 preferred nethod of

t r eat ment 8M&VEH di seases, conditions or disorders include, arthritis

(incleding osteapduhnby |p§réf§rreﬂnﬂ)rr BRUAG! Rhifedtd, Nhd ttietnenC 81 GRAridC GRAGIIAS | Y
the prevention or arrest of tumor growth and net ast asi s),. ocul ar disorders

(especi al PSoBRHIS And phemaiqid Grbritis) afe thpsecennpoundshaf| aip gelective for the matrix

metalloproteases and the disintegrin metalloproteases.

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

prevention or arrest of tumor growth and metastasis) are those compounds that preferentially
25  inhibit gelatinases or type IV collagenases.

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

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

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

The compositions of the invention comprise:
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the specg ic dosage form to be used, the carrier employed, the solubility of the Formula (I)

20 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
which are suitable for administration to an animal, preferably a mammal, more preferably a

25 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,
be of sufficiently high purity and sufficiently low toxicity to render them suitable for

30 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

cellulose, and methyl cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as
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1000 mg, more preferably from about 10 mg to about 500 mg, more preferably from about
25 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
carriers. well-known in the art may be used. These include solid or liquid fillers, diluents,

30 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

material for administration per unit dose of the Formula (I) compound. Techniques and
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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

appearance. Sweeteners and flavoring agents, such as aspartame, saccharin, menthol, peppermint,

25 and fruit flavors, are useful adjuvants for chewable tablets. Capsules typically comprise one or

more solid diluents disclosed above. The selection of carrier components depends on secondary

considerations like taste, cost, and shelf stability, which are not critical for the purposes of the
subject invention, and can be readily made by a person skilled in the art.

Peroral compositions also include liquid solutions, emulsions, suspensions, and the like.

30 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

carboxymethyl cellulose, Avicel” RC-591, tragacanth and sodium alginate; typical wetting agents
30



sol utions and/or suspensions reconstituted from non-effervescent granules,
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preferably remain in place on the skin as a continuous film, and resist being removed by

perspiration or immersion in water. Generally, the carrier is organic in nature and capable of
25 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

with excess or undesired metalloprotease activity in a human or other animal subject, by

30 administering a safe and effective amount of a Formula (I) compound to said subject. As
used herein, a "disorder associated with excess or undesired metalloprotease activity" is any
disorder characterized by degradation of matrix proteins. The methods of the invention are

useful in treating or preventing disorders described above.
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nmet hyl cellul ose. 15 didants, lubricants, sweeteners, colorants,
antioxidants and flavoring agents disclosed above may also be included.
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(assuming an approximate body weight of 70 kilograms) individual doses of from about 10
mg to about 1000 mg are preferred.
A preferred method of systemic administration is oral. Individual doses of from
25 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 locally. The amounts of Formula (I) compound to be
topically administered depends upon such factors as skin sensitivity, type and location of the
tissue to be treated, the composition and carrier (if any) to be administered, the particular
30 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.
The inhibitors of the invention can be targeted to specific locations where the

metalloprotease is accumulated by using targeting ligands. For example, to focus the inhibitors to

metalloprotease contained in a tumor, the inhibitor is conjugated to an antibody or fragment
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extent to ich.systenmic (as disti,ngui she roml oca effects_are sired.
The T Dr @ Suiiethe FprpaRtembh R gkt S e PG RS whor o
the et apdseprphBagsh, & gt tnede Ry tusmeg thargfdcisitie hit@adthe dofdition
exarrplﬁ, to fo%is thq { nhi. bi tor; t met allg rlo,t ease contained in a tunor,
the i nRi bdiable foppilafpas g appselsrted Fufagusy sl PGSt 32 WO 01/ 70720
PCT/ USP I1/ 08732111 ilhe{i 100 fforefuiingd) of Souir¥Nthe Qbﬁa@?ﬂn:kiy ef e tilvetidnUdIbe fmﬁlﬁﬂsiter&_ii_ hi S

enera understaqod In e reparati o l notoxins. 1 n general. e
Dol RS R ik hog W coob R R e e i P onploehth o EmORBEth 21 ¢
present ompgrdigiatedomtiec indidtiohar geting | i gand which specifically reacts with a
mar ker for the _intepnded target tissue can_be used. Methods for coupling the
i nventi on conp8thd ogﬁLF 60?1%1%5%1?%@? ilWﬁanngaésr?d'n]éfﬁlé%ﬁfé‘Pr}aE RGPPSR Sar SOT8S 1 | ar
to those pe&eiki BaidpeItawesimy 1eastp dépgedddnon BakteleBdhemiEl§ of BB finhdiitoL Swhdfels
f or mul at ed and??d 1.ni stered as descri bed above. For |localized conditjons,

r

topical athbFARE AAUfeReey @rep find  pabtioon FEiRSIRARRRY dn their ppiligf to mactivate the

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

et

mammalian and bacterial enzymes.

VII. Examples - Compound Preparation

25 The following abbreviations are used herein:
MeOH: methanol Et3N: triethylamine
EtOAc: ethylacetate EtpO: diethylether
Ph: phenyl boc: z-butyloxycarbonyl
DMF: N,N-dimethylformamide DME: dimethoxyethane

30 conc.: concentrated wrt.: with respect to
rt: room temperature HOH: potassium hydroxide
THF: tetrahydrofuran dil.: dilute
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ul cerated cornea, direct application to the affected eye may enploy a
formul ati on as eyedrops or aerosol. For corneal treatnent, the conpounds
of the i went/7oom can al so be fornulated as gels, 10 dropsPOT/USIIMIBAENt S, OF
can be incorporated into collagen or a hydrophilic polyner shield. The
materials can al so be inserted as a contact |lens or reservoir or as a
subconj unctival formulation. For treatnent of skin inflammation, the
conpound is applied locally and topically, in a gel, paste sal ve or
l()loggms;tl anr ggfl eﬁtgrrg%g% us%]a toolrll?l‘%trage tﬁ% osrr? fo’uné e)?amﬁﬁagﬁgﬁ& COLT éte th??%lg%c d?’lt

t hus refl| Bgreups Iusbdrtatdascﬁ'b@ﬂletvlaleousomiettes oﬁFormﬁlaa(m)d Buat isafok exdnqpleR' ahd Rhs for
any selecte abl.e Ln t he ln.a i

cour se, egco %HPI%S Hg I|lrt1}\’f3e TTOHY ¢ tﬁ‘a’bé Vﬁ'glr%nnsle%fogr%‘g §e§%‘5ﬁ§ ro

m xt ur es DauaﬂbdtMcrqmnnmnbn dousot papyesént titeleme mnietiestie Raeldi R% io e Sedﬁcug‘ﬁnor

exci pi gnts as appropriate for th C 1% Some of the conpounds of the
i nvention also inhibit bacterial métartoprot®ases. Sone 20 bacteri al

nmet al | opr ot eas®be fmﬁywhg stisgectae pahideln shantht keucatresfoaipeunds itage @tordng to

i nhi bi tor, wher S tial d es are found betwe di ast.ereoners
i thel v SEPRETGTSdeRHRRt P ae Bl T iRar roamorn st LRty G orb iR LTSt or
of acti vi tsyydeliextre, RisiecOHandn=sx i ngui sh bet ween the nanmalian and bacteri al
enzymes. VII. Exanples - Conpound Preparation 25 The follow ng

abbrevi ati ons are used herein: MeOH net hano . triethylamne EtOAc:

et hyl acetate Et 20O diethyl ether Ph t - butyl oxycarbonyl DMF:

N, N- di et hyl f or mam de DMVE: di metdnﬂxiyg conc.: concentrated wt.:

with respect to rt: roomtenperaturm, pot assi um hydr oxi de THF:
tetrahydrofaran dil.: dil ute $3 WO 01§ 70720 PCT/ USO1/ 08782 The R groups
used to illustrate the conpound efxanplées do not correlate to the respective
R groups used to describe the v s noieties of Formula (1). That is, for
exanple, R and R2 wused to descryte Formula (1) in the Sunmary of the
I nvention section and Section Il gt the Detailed Description section do
not represeni_the sane ieties as R _and R? in this Section V1. 5
EXAMPLES 1- 25 Ekhe fBI'| ow ng R’Jbstucture aRd table ihovR“t hel stRUct Jire of
Corrpounds mape—arceor-ectn ay -0 ‘trrc*p eeett-es—gesebed i‘ﬁrEv\a{‘.‘pJ €S -25. In
t hese conpouhds, | WidMer ¢f er e to| Fornmul aMd ), A -H -H
2 -OMe (3\& -Me -H -H
o
3 -Br (z\hr -Me -H -H
o
4 -OMe O, -Me -H -H
S
o
5 | -OMe o -CH,-4-Pyr -H -H
2
O
6 | -OMe o} -CH,CH,OMe -H -H
S
O’)‘*
7 -OMe O,Lv -CH,CH,-N-morpholine -H -H
O’)‘“
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I's cycl ohexane, Rl is -CHand n=0. RL HO,S O 1R5~ 4R3 02 RE x R1L R2 R3
R4 RS X-O -OH-M -H-H 2 -O CO -M -H-H O3 -Br O-M -H-H CO
4 -Ove COPove72H - H 5 -0 CO -CH2-4-Pyr -H-H O C BCT/OM#/(3782
-CH2CH20ve -H -H 0 7 -Owe Q0 -CH2CH2- N-nor pholine -H -H 34 WO 01/ 70720
PCT/ US01/08782 8 -Ove COQ -Me -Me -H O ~-M -H-H 9 -Ov 0:0 OO -M
-H-Sve 10 -O C~ O 11 -OM H-Me -H-H --NCH2Ph 12 -Ow O-Me -H -H
8 | -OMe o} -Me -Me -H
ol
L
o]
9 | -OMe o, -Me H -H
>
10 -OMe O, -Me -H ~-SMe
ol
L3
0
11 | -OMe : H -Me -H -H
-¢N
CH,Ph
12 -OMe O>\_ -Me -H -H
4
CH,Ph
13 -OMe O\\Q -Me -H -H
"S—
i
CH,Ph
14 -OMe 0, -Me -H -H
O
—§-N§ VA
H
15 -OMe 0] -Me -H -H
O
_§_Nj VA
\
16 -OMe O>_ -Me -H -H
—§-N
\
17 | -OMe Q -Me -H -H
. ‘?'N :
\
18 -OMe ) g_N/ \O -Me -H -H
n_/
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N CH2P
Me -H -
1-N\ 1
Me -H -
2 - Ok
5 - Ok

5
10

h 13 -Ovwk OO0 - -H-H | S N CH2Ph 14 -OM O- -Me -H-H OMH
H 15 -Ow - O-ON 16 -Ok O-M -H-H 17 -OW O -Me -H -H
o@v720 N o -Me -H -H 35 WD 01/ 70720 PCT/ USO01/ OBZBRS01187820Me O
H -~-N20 -Owe O -CH2CH2OMe -H -H -)-N21 -OM 0 -Me -H-H O -NJ
O-M-H-H 023 -Ok O-M -H-H 24 -OB 0 -Mk -H-H -1 NNO
@] \ -M -H-H S
19 -OMe O -Me -H -H
e
20 -OMe 0] -CH,CH,OMe -H -H
e
21 -OMe 0 -Me -H -H
Mo
e
22 | -OMe o>\_ -Me -H H
O
4N )
23 -OMe 0] -Me -H -H
-$-N 0
N
24 -OMe O y -Me -H -H
PN
(e
O
25 -OMe O\'C') -Me -H -H
\IS
4N
Example 1

Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-/V-methyl-amino}-(4-
hydroxycyclohexan-1-yl)-acetic acid

a. (R)-(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)-NV-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(4-hydroxy-cyclohex-
1-yl)-acetate: 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-y1]-sulfonyl chloride (18.6 g, 65.8
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~ Exanple 1 Preparation of

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

hydr oxycwed otiewam- 1-yl ) -acetic acid 5 a. PCT/US01/08782

(R) - (4- Hydroxycycl ohex-1-yl)-am noacetic acid: The starting

D- 4- hydr oxyphenyl glycene (10 g, 59.8 mmvle) is taken in 180 nL of water
in the presence of 10 nL of 50% NaOH and 25 g of Raney nickel. The m xture
is pressurized to about 100 psi of hydrogen at 80C for 3 days, filtered

}\/2{ ﬁ;?h Cel I e? T%Q gesg Qg E%tﬁo%t ggtn:[re% f%lb ?&l E]I ad tﬁme Ofcogape%trz%crad 90| Q)out ha?tj o%qﬁé

(R -N-{[ 4011@1&1 hﬁbﬂme(ahdlaelhﬁﬁﬁl e/i’tylc))n Aol ]Tl&iﬂe&ﬂx[ﬁgl I\}vh@npraﬁmgaéel— B yahsipdywigty cl ohe
x- 10 1-y ude ani.no. acij .a tion,is di u th 100
"ot d oRhRESER e f R T e BT R HEenih iSOty Bt heatsd Sta ol

[ 4/ met hoa(ﬁlth(oﬁysl(iljcil}/ogﬂ@ kensd for 46 il Jans bﬂnﬁ&ﬂxﬁted@d’lﬂ@ﬁdsidETlﬁe]&u& @ateﬂls%gnfﬁﬁi V\?2
01/ 70720 e.re ting solution.is stirre or

hr and®t h&%ﬂﬂ%‘éﬁf Ig‘é( @W&B&We tﬁ%ﬂk’!&r matial agg W terﬁﬁpd'vol umre and

acidifi egc \(Ij\/iMlSt(ljlle MR)- Nq[4’-Mhmokgegwm.mnyﬁlluiyq-smfelcylpmxﬁétﬁylhﬁnmggh@drd&ifyl h

wat er an ied.o I a en, i 0

e ol exdonetagDette; 5744 sohitonoh puiepimida th - HED b BrpeatPrEds (L) ang
concent r afs@ddémalﬁp&ﬁasﬁotas&hﬁl Gftedae [YERE) Rllowad PukiefhyEbdhle tzyoqlmr)mtt@egr aphy
W th EtOActo gi v desired naterial as agg_ﬁ,e solid. c. Methy

(R) - N { [ 425090 HBB%‘{PI? 1S iﬁlff%‘] HrioA mRerge. aYerTghy e Rplﬁf‘é%mnearﬁwwd( ‘EPdﬁ‘ydr oxy

- cycl1ohepddced p)essu€ein@liRs redi@ueds Siflddtwitiméhyl&iél chmﬁamrmewdslaedsﬁcok&lﬁ With
di et hyl f or mam de S add d_anhy rog(fu'cgot assi ym car bonate (0.90

m). .
fol | owed ByerBEipsy aif dan bd QagSO)) TherodersodueCehines FaT SBrRIRT SR oA
f oom ! eMPRLAFus g?i#éjaﬁfk‘:to %%%é 5M@dgr§du@{£acsmggq%¢tgder 10 reduced

pressure a the r els dilute net hyl ene ¢ ri de and washed
successi véd yrhajestpr 1nGté mg, 85 manoledrisl takerein @ik df (ehia®dith IThe of matke apd oduct

obt ai ned iV f ive
t he desi rgé egrvg u%jtb%gt)gﬁgg?drrh?g%gﬁs%ﬁu dﬁ édp Slﬁ%ljﬁ{iakogg? g‘? lm?l%th%ig J?Eéngatreg -

mol e)15i sdiyagsen Thfn resgueris paftitippedbatwteniitP Ac andrlN gIClwakhe rorgamis layer mW@hem th
300 ng of I rr ]

concont ra oy afed GRIMASH, i dyioblad AR bR 1dllybls BIRER Gom g
1N HCl . TR®Ashgaaniestd giveche fidle asiistieavhite sdlidbri ne, dried over MgSM, filtered
and evaporated. The solid residue is recrystallized from EtQAc: hexanes to
give the title acid as a white sol i dixamyderbl e 2 Preparati on of

(50 (Lt MRS gy b .5 2
(R - N[ 4' - Met hoxy- (1, 1' - bi ¢itreanspivplSsS]yndecHenlf-anetit deid met hyl ami no- ( 4-
a. Methyl (R)-N-{|4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methylamino-(4-~
oxocyclohex-1-yl)-acetate: The starting alcohol 1¢ (4.1 g, 9.73 mmole) is taken in 200 mL of
acetone and treated dropwise with Jones reagent (2.8 mL, 8 M, 25 mmole). The resulting éoluﬁon'
is stirred for 3 hr and then quenched with 10 mL of isopropyl alcohol. The resulting slurry is
25 filtered through aplug of silica with EtOAc to give the desired compound as a white solid.
b. Methyl (R)-N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methylamino-(1,5-dioxa-
spiro[5.5]Jundec-9-yl)-acetate: The starting ketone 2a (328 mg, 0.77 mmole) is taken in 25 mL of
benzene and treated with 1,3-propanediol (0.13 mL, 1.6 mmole) in the presence of catalytic para-
toluenesulfonic acid and activated 4 A molecular sieves. The mixture is refluxed for 16 hr,
30 filtered through celite and evaporated. The residue is purified over flash silica with

hexanes:EtOAc (1:1) to give a colorless oil.

c. The ester 2b is hydrolyzed as described for compound 1d to give the title acid.

Example 3
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oxocycl ohex-1-yl)-acetate: The starting alcohol Ic (4.1 g, 9.73 mmole) is
taken in 200 nL of acetone and treated dropwi se wth Jones reagent (2.8
nm.,, 8 M waonmoke). The resulting solution is stirred forPCBUR6I/@MEL t hen
guenched with 10 nmiL of isopropyl alcohol. The resulting slurry is 25
filtered through a plug of silica with EtOAc to give the desired conpound
as a white solid. b. Methyl

(R -N-{[4"-Methoxy-(1, 1 -biphenyl)-4-yl]-sul fonyl}-N nethylam no-(1, 5-di oxa
- spiro[ 5. - N @RBE o1 o 4 Q. B, < Q. 77
o) 1 o Traben oty e b Tl Rulifh iR aduyigt B ol o s
nmL, 1.6 mmole) in the presencwimfS.fanddcptyleagetic acidt ol uenesul foni c acid and
activated_ 4 | eGall Si Seq 1. ' ' f 16 hr . 3
filtored FoPSelpt CE Pl ShiHE TR BNk sh B B AMSEN Mo P BN | o
si lica w ylhracdiararnBe: g giydent )1atie coiplel witlc 4’ drémes-€l, Giliphesyl)-FHyH-selfingt  2b

i s hydgol ri-he nd | i the title acid. Exanple
5 37" Ot IR B T Ol TBARE LSS meftyRyfh d8ertodd o cbinfouEHE

(R) - N- { [ 4b- Bihe rstarting, dlcohbl Ihisrvpiried 4oryiaid- to thd tithe/hdid b destiibyel doyi theosegienbe df oxa
spiro[5.5 £ 9-vl ) - ic acid a. Methyl

(R-N{[ 4Je-g‘gg§§r:rf5’?f%/f?%qu-%sl 5'hcényl )-4-yl]-sul fonyl}-am no-(4-hydroxy-cycl ohex-
| - yl)-acetate: The starting gl yceneE’I(aa iles coupled with

[4' -brono- (1,1 -biphenyl)-4-yl]-sulf chl oride as described for
conpound | b Brepatdtion ofi¢l,hPiehepire(d.SiiksSrylbNd [4-Methaxyp@iirdighenyl)p4-ylhe

start i16g al cohol 3a is carri%goggg[wegh 19 .tng_%céti talcf'fi acid as described by

t he sequence of reactions for npounds Za- C. anple 4 Preparation of

(1, 4- D oxa- SHBewdylbx$¢atbenybamyind-(N-doth-spies [ Sidee8ylillend)iapdtiemeld) méthyl ¢sterlO

sul fonyl }<N- et hvl amino-,acetic. goid a. o L

N- Benzyl o;?/c%rsﬁ{(ynl? a%n(r?lé- PEFPE? ﬁisgd-e%aﬁll’gr %Ife4.(]5?6de@- %nck/ Ibflﬁzé’hoéyqag)88¥l?lgln3ci d
met hyl es{danethoxFephasphotyltaceiiv afd rhethyldstoix@-d g) rio f¢hbicdetane 80anle) dodled o Q)

and benzyloxyc onyl am no-, (di met hoxy-phosphoryl)-acetic .acid nethyl_ester
(521 o) D Pt vt SO R R P redting i st e s

di azahbcyégdyeunkieeanrs i§ fend2eDinderB@uckEfddstideRGd e Xlikbi® ié Sissdlvied EEIOAL. The fOr 5
15 days. The ,solvent is renoved under ced pressure and the mixture is

di ssol ved EHIECHRCS g ashidgyh A Rringe 78 oiriff! 1 Yoot TheoPMdned by
brine, th d&'& Bﬁtqin]gd\lg%éb(g%pcora{[ilaﬁ of Ed16iet is%u?i@lils’(‘f B}/ Qfﬁroﬁ'l'at%?lqEI%}( &ﬂagﬂi(%)/%pggiﬁé 1on

of solvent is purifi y ‘chromat ography on silica ge Si ng

hexane/ Et #A&exape/ B ig@ravide thedspiradpr etwhiigsqdidwhi t e solid. b.

Am no- (1, g- N Rd-PRIdiRZ € - 5 tle i /| i8S P rting
pr ot ect ed‘4 g%'ﬁg’ran(?\’g ﬁga%fﬁgﬁeﬁgg&l%}%?%ggl %/cg%a[iﬁérfﬂ)r’#en?{%%o'f&( %%Irnﬁ%)ﬁ} gtﬁﬁ&?O%
pal | a@Punsine dabdh gx '@@hﬁsﬂggd ingnethanol (20 mL) and 10% palladium on carbon (200 mg) is

added. The flask is flushed with hydrogen and the reaction mixture is stirred at room temperature

for 12 hours. The reaction mixture is filtered through a Celite plug and the solvent is evaporated
under reduced pressure to give the desired product which is used in the following reaction without
purification.

25 ¢) Methyl (1,4-dioxa-spiro[4.5]dec-8-yl)-N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-
amino-acetate: To a solution of starting amine 4b (572 mg) in dichloromethane (10 mL) is added
triethylamine (0.5 mL) followed by 4'-methoxy-biphenyl-4-sulfonyl chloride (850 mg). The
reaction mixture is stirred overnight at room temperature, washed sequentially with IN
hydrochloric acid, water, 5% aqueous sodium bicarbonate and brine, then dried (Na2SO4). The

30 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.

d) Methyl (1,4-dioxa-spiro[4.5]dec-8-yl)-N-{[4’~Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-

methylamino-acetate: The starting sulfonamide 4¢ is methylated as described for compound 2c¢.
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added. The flask is flushed with hydrogen and the reaction mxture is
stirred at roomtenperature for 12 hours. The reaction mxture is filtered
t hrough av@el/7a7e0 pl ug and the solvent is evaporated undePCT/@SUABTE2Pr essure
to give the desired product which is used in the follow ng reaction w thout
purification. 25 c) Methyl

(1, 4-di oxa-spiro[4.5]dec-8-yl)-N{[ 4" - Met hoxy-(1, 1 -bi phenyl)-4-yl]-sul fony
| }- am no-acetate: To a solution of starting amne 4b (572 ng) in

di chl oro n ) tfehet hyilam n o

2 St hox) priohangforabtestT A8SR g SHER G Bofuliio Rl §R8RR0G ¢ | &
stirred owwlivm diydrozide (bomilemdethatreacion wagtreds semedeotermghtyat wi. tThe [rbhction
hydr ochl or . i , di icar t r

aed (el nckiisile wind? ROEE R AR IR BN, oA nc DGl
is purifi withbiN diCIo rveterg beipdy yand nthen |dricd (eSO4)siThe cBid2 predwmn ebiindhcafteo
provi de the desired product a col rles

(1, 4- dPox SRR ¥ selvenids @rW§b¥\ﬁrP’Ttﬂ %8%9“6(&?11319‘”36?%‘?1%%? tigle 94id 253 f ony
| }-N- et hyliegoligo- acet ate: The starting sul fonami de 4c is nethylated as
descri bed for compound 2c. 38 WD 01/70720_PCT/ US01/ 08782 e) To a sol ution
of ester 4c (390 mg, 080 mmole) in tEXFMMESrof uran (10 nL) i s added 50%
sodi um hydr oPyéariton®f(l,d Di’dkd—sbﬂ&[ﬂsﬁl?&m-y]ﬁ]vr{[ckIMétﬁo;tyS(lﬁ'PJbiﬂh@ﬁ&lPN9]]11| ght at
rt. The reaction m xt ug@{pgg concentrat ed under, reduced pressure di | uted
with Et OAc and washed § Y{Raridin-avl-mefhyramino-gegticacidy i ne  and t hen

dri ed 10Na@SQAthyil e, 4%&@%pﬂﬁpﬁb}&&-@m-ﬁl{mﬁd\4&%£¥ (lﬁ’%mﬁylﬁquf&um‘mﬂpw ent
is purlfled by cr}/stal |ization from methanol /water to give the title acid
as a whi fRyridy-d-yl mg!gﬂmt@nga@,t:gﬁaif by stagfingyyulfonamide 4c¢ is coupled with pyridin-4-yl-

(1,4-D OXﬁreﬁlplﬂr%ﬂieéaﬁ@&'l&der)co c{ulhézc Met hoxy- (1, 1" - bi phenyl) 4 yl]
| -met hyl ) -am no-acetic acid. 10 a)

sul fonyl } ridin 4
(1, 4-di ox® s%er%?{rﬂn%fsﬁé ag394 )ngNQﬂ“Amm(N@t’ﬁde(lﬂ 19 mlblof)ﬁ@ﬁ‘ﬂ“)l W4lte§/i]0 Bul f ony

I'}-N (pYBbﬂémwﬁh)GbOriﬁéBY kbi—ﬁ@hﬂé& 8761 84y8 and RQaptt AL fon@ySddd.f anamistge4¢ 1S
coupled with_pyridin-4- brom de as described for conpound 2c. b)

S her s i { PG brovasn PO 415 TNGIGRATIA By &t o REHPHORge o larers and th

net hanol : was &J pdriddhid filtered hRALEHBWLLE: 1B ﬂ%l@fthé%’acﬁtabﬁﬁ%ﬁe {oh. 3 days and
evaporated to dryness. The residue is 15 partitioned between Et OAc and I N

HCl. A solid fornms at the interface E{arﬁ;ﬂ%t\m Iayers and the EtQAc
portion is filtered through a Buchner funnel to give the title acid as a
white solid. B&&Fﬁﬂ"é of (14~ +pirgld- Saﬁec-S-yl)-N-{[4’-Methoxy—(1 1’-biphenyl)-4-yl]-

(1, 4- Di oxa- spi ro[ 4. 5] deCsuﬁw;hpzvl‘ézMe%ho hh%xm{olaelmc%dphenyl) 4-yl]-

sul f or12yI }-N-(2-met hoxyet hyl )-am no-acetic acid
The startmg sulfonamide 4c 1s coupled with 2-methoxyethyl bromide as described for compound

vent

2¢ and then hydrolyzed as described for compound 4e to give the title acid as a white solid.
Example 7
Preparation of (1,4-Dioxa-spiro[4.5]dec-8-yl)-N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-
sulfonyl}-N-(N-morpholinoethyl)-amino-acetic acid.

25 The starting sulfonamide 4¢ is coupled with N-morpholineoethyl bromide as described for
compound 2¢ and then hydrolyzed as described for compound 5b to give the title acid. As a white
solid.

Example 8
Preparation of 2-(1,4-Dioxa-spiro[4.5]dec-8-yI)-2N-{[4’-Methoxy-(1,1’-biphenyl)-4-yI]-

30 sulfonyl}-methylamino-propionic acid.

a. Methyl 2-(1,4-dioxa-spiro[4.5]dec-8-yl)-2N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-
amino-propionate: Sulfonamide 4¢ (4.8 g, 10.1 mmole) is taken in 25 mL of THF, cooled to -
78°C, and treated dropwise via cannula with a solution of lithium diisopropylamide (20 mL, 1.26
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20 The starting sulfonam de 4c is coupled with 2-nethoxyethyl brom de as
descri bed for conpound 2c and then hydrol yzed as described for conpound 4e
to give mweot/7i7ke acid as a white solid. Exanple 7 Prepar@l/uso/sfs2

(1, 4-Di oxa-spiro[4.5]dec-8-yl)-N{[4" - Methoxy-(1, 1" -biphenyl)-4-yl]-

sul fonyl }- N- (N- nor phol i noet hyl ) -am no-acetic acid. 25 The starting

sul fonam de 4c is coupled with N-norpholineoethyl brom de as described for
conmpound 2c¢ and then hydrol yzed as described for conpound 5b to give the

5 aic B g T AL 40 S iS50
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2- (1, 4-di oxa-spiro| ec - t hox I phenyl)-4-y su

onyl }- anicHyting tHtoR 4t éﬁméLfPlf ﬁhlaﬁ&dd@em&famdgo gloy @(forllwm and peenehedeith n 25

L of THFgnaRed RELEIO This Bkuredl ¢heh &)%ﬁ@t@d@@t@v@gﬂ %ﬁeﬁ’dn@ EtGAd Ub@m‘t‘%édrbrgamc
sol ution of I|th|umd||so§®pylam e 9 WO 01/ 707

PCT/ USB 1/ Bgersare fhep yvathed withdrine prddhen dnetrﬁéerrl\éeﬁﬂu ﬁlﬁﬁgedsaeﬂ atapevterls bet ¢rRdeed at

-78C for 3@emifs urltﬁg@ﬂy Wrﬁﬁggrﬁﬂy Wlt:i‘lng(aangEt&C% ?we th@'agsu‘é@ﬁﬁﬁhﬁd to -78C
Met hyl i odi de Sp I's added resulting solution is

stirred fby Methyl 7aﬂe|4 Pmn—smﬂﬂél}ies-&yl)i%{Ef*oMeﬂ@xm(hl’-@nhlerqD h@dfowlﬁh
sat ur at edy g %,nibf@,maw UEE 5 selua&e& s%%ﬁa‘nh&é)&?@ d@eg)%%ﬂn 1%

Conbi ned organl [ 1é&;ers are then wash bti ne”and ri ed ver

MySO4i  fi M rseédelrﬂah el POHEEHn carbrela@r(bae) fqﬂaweci biamethgl 19«11d¢ GI;SeuL)cgnd the

chro 0g ] 3 g t hyl
(1. 200 SRR nitly REKRRER, o0 0 P e R PO B deopd Bpsdf T
onyl } - rrettltd;ﬁheammﬁlpﬂtblpwdmah wethJlencachnpide bidowashéd swdehvedn e water, blineB&ldg) in
di net hyl f gr '

ol ownd By Bt el oaRile MM AT SRRLITH SRBLTRIRNAL falk 2)

60C for 1§Phﬂ1£%bgnﬁ@kMBﬂkﬂp&ﬁﬁﬂ@@ﬁﬂﬂ@deQMer reduced pressure and the
residue is ed with er chlorjd and washed s cce ively with

wat er , brf’nfejllhl Efmgteﬁté’hs‘gf%g Z@&}f isien & L Galt patidipe %P’i‘? C%\?é er
evagomat i Dithigh Ii&ﬁ(ﬂe?/@ﬂlgi 1l55in| rﬂd;ld b)i afnucbebugﬁﬂt tﬂge[ﬂuﬁl?oﬂ'ﬁz’hict T}fg Bﬂ%fg%f ARn dasted d &)
product a ol orl ess soli e starting ester e
< L aken Eif Mgt mraai SHEChA (Hreaut it bR, dedarerMasDs SITabs. 0 b,
15 Mol e) eapétated QUGVY a dr@de'selid Wiich Rireddyshillized B6mMexdnbl B0iAs. t hen diluted in
Et CAc and washed 3 tines with INHC, 1 tipne with with brine, dried over

MySO4, filtered and evaporated to d@@@uéi%rude solid which is
recrystal | i z@gegakaion XSRS [EHEMNG0didoRN] *EeyBlohex-4’-y1]-N-{[4°-Methoxy-(1,1’-

20 biphenyl)-4-yl]-sulfonyl}-/V-methylamino-acetic acid

The starting ketone 2a is condensed with 1,2-hydroxybenzene as described for compound 2b and

then hydrolyzed as described for compound 1d.

Example 10

Preparation of (7-methylthio-1,4-Dioxaspiro[4.5]dec-7-yl)-N-{[4’-Methoxy-(1,1’-biphenyl)-4-
25 yl]-sulfonyl}-N-methylamino-acetic acid

a. Ethyl N-formyl- -(1,4-dioxaspiro[4.5]dec-7-yl)-ideneglycinate: A suspension of sodium

hydide (4.07 g, 60%, 101 mmol) in THF (100) is cooled to 0°C. Two addition funnels are

charged with ethyl isocyanoaeetate (10.0 g, 88.4 mmol) in THF (10 mL) and 1,4-dioxa-

spiro[4.5]decan-8-one (13.8 g, 88.4 mmol) in THF (10 mL), respectively. The solutions are
30 added dropwise to the reaction mixture over a 30 minute period. The resulting mixture is then

allowed to warm to rt and stirred overnight. The reaction mixture is quenched by the addition of

saturated ammonium chloride solution. The layers are separated, and the aqueous layer is washed

with EtOAc (3 x 100 mL). The combined organic extracts are washed with brine (200 mL), dried
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Preparation of

[ Spiro- (1, 3- benzodi oxol e-2, 1' -cycl ohex-4"-yl]-N-{[4' - Met hoxy-(1,1"- 20

bi phenyl Wwdaeyt(72eul f onyl } - N-met hyl am no-acetic aci d The sparwseigpsket one 2a
is condensed with 1, 2-hydroxybenzene as descri bed for conpound 2b and then
hydrol yzed as descri bed for conmpound 1d. Exanple 10 Preparation of
(7-methylthio-1, 4-D oxaspiro[4.5]dec-7-yl)-N{[4' - Met hoxy-(1, 1" -bi phenyl)-4
- 25 yl]-sul fonyl }-N-nethyl am no aceti c acid a. Ethyl N-fornyl-

h§/é i 3edi( 2@&69 ) 9%%9}511 gogl%nzra%ﬁ} ! lelyri% rgss%roeoﬁﬁlg‘[e i3 g4&$\%g%§88rq i on

funnel s apg hexahaisgidedrd the eﬁlﬁm{e ﬁrﬁi@%ﬂ%ﬁ@%@éaﬁle (t&i@ldo ﬁhe 1%§11ﬁ]n libn i) THE
(10 mL) and 1, 4-di oxa- spiro[4.5]decan-8-one (113 8 g, mol) in THE (10
&P

m), res peroladye P3E amtfiles @é‘ﬁ@tﬁr‘?ﬂ%t %‘S@“g@d af@éepletiospwi se t 0 t he reaction
t dt
m Xture OYerpgyl ﬁ%m l:ﬁrﬁmp gtﬂyltﬂ-ﬁq 4 (ﬁﬁﬂls*)fr@[g e)éts"ﬁrlfaégﬁia% Qﬁ{éh%gé %a?é’\e 0

warmto rt and stirre over e’ react ture |
addi ti 6n Ha (12auf &t @dl@rmmthaml €39 rok) il etirerd| atitt janthther T frelivinnhéomsthaxide (0 66

separ at ed @@Mo'ﬂez qugmdé@yﬁ{e s &w%%mgﬁge Mﬂsal@%ﬁ%g% gq]%g%r %Qeore The

conbi ned rgani c ext ts are washe rine
01/ 70720 frenehgddy/ B8 addition Nbsamatetim@mrh@marb@mt@ mlutatnedTlneoreamtncg tmxumdes

reduced p o the
m xture u%ﬁ% (ltiﬁﬂeth %eh%(ltf?g eca ﬁg(r) Eh%i f%&r@%@%ﬁedﬁn? Q@éﬁ Vlleglxlglggg an%ol ed
tN?f oC andthbﬂil orid&fiate@do Bili ofl blﬁﬂeiffictﬁgéd%réds&ed 'I‘hblbroﬂflct S@ﬂ)ﬂﬁﬂe@ By chrométolik Irl]y

or yl t hio i Qxaspi.ro -yl)-acet ate: e
glycinl nﬁt e P?(fél ((7%9}3[2§ rﬁﬂ""‘?‘ﬂ a‘?ﬁ'ﬂbﬁ“ﬁ tf H‘E)t %He é’?’f}uﬁ@f aFlgars“P}OFlFséGﬂat rt
and then &Od&rﬂiﬁbI(WnQﬂBHﬂhWI ADieasfifo[4. s}de&7-‘§rl)rﬂmhe adide eV Yoringteaeki@d10pThe
resul ting xture is af _rt_overnig reaction is quenched by

the addi t {%R SF 4&3{%‘?@{5@&“5 & L P B%ﬁé?‘%eh%‘fﬂdd? Fax oveaishle shrerasgon

mxture i ﬁuxtﬁxtisrta@ﬂ ESd1e0ith it 48ty | tRNQ el 0 rdrblved 3nder 1dHcddlpressut & R4 @AN C
extracts &1 d over MgSO4 and then concentrated to an oil under

reduced pf® uC‘T‘ﬁé“’HP‘@d&l&ﬁ is purified by chromatography 10 on silica
gel (7b3 &t @ﬁeaﬁllﬂa%ﬂnﬁye&&hmrfd%&’a)saﬁ @o@mﬁh% Ibpnﬂm)uﬁ@lmm@ﬁm nd§ater Cl ear

col orl ess oi| -met hylthio oxaspiro[ 4.5 - -yI) acetic

aci d: The@%@&é?@“@ﬁ@ﬁn‘i aefdutm o sodjuny hicarhenate (FQ0 we 4§ Plﬁ)lll SNaed (50

n) and hwa%femm@edr@fﬂ-msthmmnb@wfmmemzsﬁ&q%smg, TAXGHBE 115%qhileR 264l ed to
rt and then the solvent is renoved under reduced pressure to | eave the

desired proutretiingsmatyniy girsdiet g ovemicht. Thremirrads dibied, Wity BiQemmdrvateraci d
salt 10c {48BedWith 1N€I1C1”HK& the 'aﬁheIﬂElafzéfQS Qﬂ’c)act@&‘%ﬂ%ﬁ&ﬁona( -ﬁt(m:() Tl§e Stbadid ed at

rt and then a solution of sodium bicarbonate (40 : mmole) n 5
of  wePer SHBFE Sietinssd w@mmﬁo@%. (Mesky). sad fﬂaﬂﬁwon@mrﬁ?d tpea e@sisreﬁgue 12r1d411

mol , 1. 5re§&%d \f)}essure aﬂw tesidue is purified by preparative HPLC, giving the product as a colorless

solid.

Example 11
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-NV-methylamino}-[4-(/V-
25 benzylamino)-cyclohexan-1-yl}-acetic acid
a. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methylamino-[4-oxo-cyclohex-
1-yl}-acetate: The spiroketal 4d (10 g, 21.0 mmole) is taken in 150 mL of THF and treated with
150 mL of 1N HCL. The resulting mixture is stirred at rt for 18 hr and then diluted with 500 mL
of EtOAc. The aqueous phase is back extracted and the combined organic layers are washed with
30 brine, dried over MgSO,, filtered and evaporated to give a solid which is purified over flash silica
with hexanes:EtOAc (1:1) to give a white solid.
b. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-/V-methylamino-[4-(N-benzyl-
amino)-cyclohex-1-ylj-acetate: The ketone 11a (3.0 g, 6.9 mmole) is taken in 15 mL of
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The resulting mxture is stirred at rt overnight. The m xture is diluted
with EtOAc and water, acidified with 1IN HCO, and the aqueous |ayer is
extract eavowt/m7a@di ti onal Et OAc. The organic 20 extracts BCERUSIINSEEE Wit h
brine, dried (MJS™), and then concentrated to a solid residue under
reduced pressure. The residue is purified by preparative HPLC, g| ving the
product as a colorless solid. Exanple 11 Preparation of
N-{[4'-Methoxy-(1,1"-biphenyl)-4-yl]- sulfonyl N- net hyl am no}-[4- (N 25
benzyl am e ~A-wl]- i .

N-{[4- Eﬁ%a&d%}%}‘ é%ﬁ%@%y‘ll’]fl?%cﬁas cf %nﬁ 'fel}gleekl-‘%l} Renlzgrﬁnrl\%e [(91761)1(16 cycl ohe
x- 1-yl]- ameﬂéétaed NAENBE p(48 6 ket @P6 dehole). 0T, reiking sqlumbnel} stirsedtfoskirhriand the© i

of THE ang, 1. 1. The re n stirred
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is back eMgS@@tfé‘dredradd prporEdb Thetsidngamudfiddayer Sashisiticavrith &0 Av tolgidGhdr i ne,
dried %veﬁeswg(f OLM %ffﬁm%‘%egéf%% rated to give a solid which is purified

rEOMETs
over fl exanes PT 1) to g| ve a white solid. b.
Met hyl c. The startmg ester 11b (300 mg, 0.56 mmole) is taken in 10 mL of methanol:water (10:1),

ant no) - oy CPORLI R BLEHR dbérptioy it by o MgBE gt ietBl L
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parti t1i00ned bet ween 5% Na2CCO3 and Et o lT e organic layer is washed with
brine, dried over MSOM, filtered %—@v%%orated. The residue is purified
over fl asRreiakitivn mm’aﬂa@my-a,gimmm@ueﬁﬂbnmv methybuitdo}a[d-(A-IRniyl-
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mrol e), shi rviettiy¥ ov-{[4ivIcdhyss- (1,evmphem)edwamr}w-me 1nb¢4 (fﬁé—h&nz&l—ﬂﬂ\c and
IN HCl . A white.s i s f cewh red
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N-{[ 4 i.phenyl ).- 4-yl ] sulfo yl - N-met hyl am no zyl -
N aoet yantiho) £5 beneaprRe fitinssiolicbe S for ot iyt ten paritoned Geclben 130
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Example 13
Preparation of N-{[4’-Methoxy~(1,1’-biphenyl)-4-yl]-sulfonyl-/V-methylamino}-[4-(N-benzyl-

N-methanesulfonylamino)-cyclohex-1-yl]-acetic acid
The starting benzyl amine 11b is coupled with methanesulfonyl chloride and then hydrolyzed as
25  described for compounds 12a-b.

Example 14
Preparation of NV-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-(4-N-
methoxymethylacetylamino-cyclohexan-1-yl)-acetic acid
a. N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-(4-N-amino-cyclohexan-
30  1-yD-acetic acid: The starting benzylamine 11b (3.34 g, 6.2 mmole) is taken in 50 mL of
methanol in the presence of 200 mg of 10% palladium-hydroxide on carbon and shaken under 43
psi of hydrogen for 16 hr. The mixture is then purged with nitrogen, filtered through a pad of

celite and evaporated to give a solid which is carried forward wothout purification.
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HC1 and Et CAc. The organic layer is washed with brine, dried over MySO4,
filtered and evaporated to give a solid which is purified over flash
silica wwooHawanes: Et OAc to give a white solid. 20 b. Ther@sties7d2a i s
hydrol yzed as descri bed for conmpound 4e. Exanple 13 Preparation of

N-{[4' - Met hoxy-(1, 1" -bi phenyl)-4-yl]-sulfonyl-N-nethylam no}-[4-(N benzyl -
N- met hanesul f onyl am no) - cycl ohex-1-yl]-acetic acid The starting benzyl
amine lib is coupled with nethanesul fonyl chl ori de and then hydrol yzed as

25 descri pedyfor n ara

N (ra < wePraits i RAS e ¥ olled SR e PloBRR AlRle Aoy bysolgred s

met hoxyrredd;sym‘t&déctr}cbmmumds t2eeb.ohexan- 1-yl ) -acetic aC| d a.

N-{[4' - Met hoxy-(1,1"-biphenyl)-4-yl]-sulfonyl-N nethyl am no}-(4-N am no-cyc
| ohexan- 30 1-yl)-acetic acid: The $xamplel§ benzyl ami ne 11lb (3.34 g, 6.2

oar | i um hydeByPar B R R R eGP S FERE S R RPN o 16

hr. Thé m xture |smtthetynmungﬂ:dtyw\lt-lhethylhmhg;euyploheydahapﬁ);lad:ehc aclgh a pad of

celite and ratedto SO|I S for wot hout
purificati oﬁl\%atﬁgl WO 01/ 7 (Sffj} %9@?3’% ﬁﬁ lfé’f' 1"%\? 'Hg}t@ﬂzg' is
coupl ed wiethyBunind- Mﬁkﬂpmmacahieorﬂcbekmﬂ Tyds odnyizmdd adth elebdrdntiedad or
conpounds 182 Q rrg g ﬁ.} Preparati on of
N-{[ 4 - MefRER e Hcimp 4oSH&Ry 1) - 4-y1]-sul fonyl - N- et hyl ani no} - (4-N- 5
met hoxynebh yirhamt}yl arhinaﬂesmly lcaupledae 8ynettoRetaprnill-ciiloyidaarithydrobeedasaleschibidy |
N-{[ 4 hox phenyl)-4-yl]-sul fonyl - N-net hyl am no} - (4- N-
met hyl1gm h% %‘1&8%]&3&’ 1-yl)-acetate: The ketone l1lla is condensed with
met hyl am ne as described for conpqund Jl . b. The nethyl amine 15a is
coupl ed to 3-net hoxypropanyl chlori ydrol yzed as described 10 for
conmpounds 12Rrdpardfioa wpive{[4’GVitthenadia’ -ib?ﬂleﬂfl) -y{] -sulfonylamm0}-(4-]|V—acetyl-N—

4' - Met hoxy- (1, 1' - bi phenyl su no acetyl - N
£ret hyl ami ng- f:ycl ohexgn- 1- th&%’é‘h“ °y5'8ﬁﬂ?/'fﬂ l%%ﬂéf‘%l&t ne 15a is acyl at ed
and hydr offyzseth@smihe 964 iid)&agﬂafeﬁran@ﬁm?ﬁlyibdfas W2aribedtfor ¢nvpRuihdiel2a-bSolgivielie aci d.

15 title acid.

Example 17
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-(4-/V-
dimethylacetyl-V-methyl-aminocyclohexan-1-yl)-acetic acid
The methylamine 15a is acylated and hydrolyzed as described for compounds 12a-b to give the
20 title acid.
Example 18
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-[4-
(morpholin-4N-yl)-cyclohexan-1-yl}-acetic acid
a. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-/V-methylamino}-[4-(morpholin-
25  4N-yl)-cyclohexan-1-yl]-acetate: The free amine 14a (534 mg, 1.17 mmole) is taken in 5 mL of
dimethylformamide in the presence of 1 mL of Et;N, treated with bromoethyl ether (0.2 mL, 1.6
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:MeOH (10:0 to 10:1) to give a solid.
30 b. The morpholine 15a (317 mg, 0.61 mmole) is taken in 3 mL of MeOH:THF (1:1), treated
with 5 drops of 50% NaOH, stirred for three hours and concenirated to dryness. The residue is

taken in water and filtered through a plug of reverse phase silica first with water and then with
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Exanpl e 17 Preparation of N-{

[4' - Met hoxy- (1, 1' - bi phenyl)-4-y1]-sul fonyl - N-net hyl am no}-(4-N

di met hyl ax@vyto7dé et hyl - am nocycl ohexan-1-yl)-aceti c aci dPT@Semishg2l am ne
15a is acylated and hydrol yzed as described for compounds 12a-b to give the
20 title acid. Exanple 18 Preparation of
N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl-N nethylam no}-[ 4-

(mor phol i n- 4N—y|) cycl ohexan-1-yl]-acetic acid a. thhyl

N-{[4 - k. bi sul fon r phol i n-
25 4Nyl )&7%90 (ai})'llyg‘ll]?agrc%%atl\y %JC?’%“ SV eraée%t%e é(a %ﬁéﬁe %nc%f “mol e)
is taken Wh&&ohl of dinethylformam de in the presence of 1 mL of Et 3N,
treated with bronoet hyl ether (0.2 1re 9 nmol e) and heated to 60C for 16
hr. The resulting solution is then with Et OAc, washed three tines
wi t h 5% Na2@o8paratien ¢fi Yraf[4iMebhdyyi(he’-biphéngt)- mpmlwgﬁmmdtiylimine}}[cla(ad
evaporated. The residue_is Ed fi silica wth Et OAc: MeOH
(10:0 to 10:1) to give °X°§’8T‘%Fd'“'3‘6\?ﬂ)'cyfﬁ° et g’éﬁ%ac‘ﬁe ald. (317 ng, 0.61
mol e) i satakehylin 3 i OF{[#ENethGk(1(12-biphenyl)-d-3i]eailfonyl{Nrmbthylanpiso}eff-(50%

Nakon & (eperofdin A iF el PR ROARET 15 688 plaho el i 'O BRI Y o1 °
wi th wat emkant 10enL wi tdime#RAARBiHS 1 4RO pRﬁEBbéJS@ﬂ @87 82 EtattenteChamNa{( 1: 1) .

lhevmm?i gr‘%r&nplalt "ELaﬁﬁﬁ genﬁ_()IQBSSPP]g,Sg rat egf) d ﬂee}{e%e%sﬁit" f%lr Vl% ! heT}}el ;[elsu tlr?gCI d as
N-{[ 410 NFio'RQDéM Ilsl(\ic_iaerildﬂlﬂédmﬁlﬂh E{OAc4vivMiﬂed whﬁ?mtr AN B b) wr@arba@}lwgmﬁ Riterd
oxopyrrolidin- )= CYy exan- etic a

TP AR Ry launaiemer } SR rulg R ey F G 1y 59) p.8ve
oxopyr rol 4 giig- | N--yl) - cyclohexan -yl]-acetate: The free am ne 14a (748 ny,
1.67 mmol e) is. taken of  di_met hyl formam de i.n the presence of 2

mi . of | Bt BNTHE faslgeta ralyze&ras destibesron comprwnd HbtoEveshe fle aod &5 aifpifee) and
heat ed t 0osoi@C for 16 hr. The resulting 10 solution is then diluted with

Et OAc, washed with 1IN HC and brine, dried over MgSH4, filtered and
evaporated The residue is purlfledléﬂﬁﬁ—ﬁﬂash silica with hexanes: Et OAc
(1:1 to 1:®PephrQtiGh ¥EN-{BY’ -wéth&y-(b 1°- Eﬂﬁﬁedy@%ﬁﬂbﬂﬁﬁyl—ﬁ-(ﬁ%@tﬂl%@tﬁg ﬁmdﬁscr i bed

for conpound 4d to glve the title acid a white sol
[4-(2-oxopyrrolidin-1N-yl)-cyclohexan-1-yl]-acetic acid

The spiroketal 6a is carried forward to the title acid as described for compound 19b.

Example 21
20 Preparation of N-{[4’-Methoxy-(1,1°-biphenyl)-4-yl]-sulfonyl-N-methylamino}-[4-
(oxazolidin-2-one-3/N-yl)-cyclohexan-1-yl]-acetic acid
a. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-NV-methylamino}-[(2-
hydroxyethyl)-aminocyclohexan-1-yl}-acetate: The ketone 1la 1is condensed with

ethanolamine as described for compound 11b.
25 b. Methyl N-{[{4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-[4-(oxazolidin-2-
one-3N-yl)-cyclohexan-1-yl]-acetate: The hydroxylamine 21a (800 g, 1.6 mmole) is taken in 10
mL of toluene in the presence of 1.5 mL of Et;N, treated with carbonyldiimidazole (325 g, 2.0
mmole) and stirred for 16 hr at rt. The mixture is then taken in EtOAc, washed with 1N HCI,
washed with brine, dried over MgSO,, filtered and evaporated. The mixture is then
30 chromatographed through flash silica with EtOAc to give the desired material as a separable
mixture of isomers.
c. The ester 21b is hydrolyzed as described for compound 4d to give the title acid as a white

solid.
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Preparation of

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sul fonyl-N(2-nethoxyethyl)-am no}-

[ 4- (2- oxop@or/oi7e@i n- LN yl ) - cycl ohexan-1-yl]-acetic acid TheTEpivmket al 6a
is carried forward to the title acid as described for conpound 19b.

Exanpl e 21 20 Preparation of

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl-N nethylam no}-[ 4-

(oxazol i di n-2-one-3N-yl)-cycl ohexan-1-yl]-acetic acid a. Methyl

N-{[4' - Met hoxy-(1,]"-bi phenyl )-4-y1]E-X§§I Ieoﬁyl - N- et hyl am no} - [ ( 2-

hydr oxyet hyl ) - am nocycl ohexan-1-yl] - . The ketone Ila is condensed
with et haryeparatien efsV-dE5-dethnag-(1,d-biphenyt)daygl]-Sulfony PA-nethWishing}-[4-([1,3]-
N-{[4'-Methoxy-(1,1"-bi do4- %kl syl fonyl - N-met hyl ani no} - [ 4- (oxazol i din
-2- one-3N-yl)-cycl ohexoggf%%%y'%/%fﬁg—g}gtygt%’:cm%%mﬁyﬂ %%(e%?’(g%glne 2l1a (800 g, 1.6
mol e) i sThakeone Hali® comdepsedfwithod-pmpaolamitchas dusated der afmpbuid Mb afd EweBN,

treated with rbonyl di i.m dazol.e (.3 , 2.0 |le) and stirred for 16 hr
R e ‘:%’sfg‘itﬁiegna°i%e‘i‘§8%s°’i(“he%g?%&%‘?°‘b%1§gg’o “with IN HO, washed with
brine, dried over MgSH4, filtered and_ev rated. The m xture is then 30
chr omat ogr aphed t hrough flash sili carkg‘?mmln% OAc to give the desired

mat eri al as Rrepaptiombf N-{[4HMdthoxg-(b,’-bipbemyl)s4-ylj-sullidngl-yahehylahino}-$4-(2¢dr ol yzed

as described for conpound 4d .give.the titl cid.as.a white solid. 44
WO 01/ 70720 PCT/ US01/ 08 F4mor @ﬁ%#fi-ya-fwﬁ%%s?-i-ty giretigacid

N-{[ 4" - MeThoatying hicbtiol B1gpk eoypled-td byvkoasity khioyide dd ristuydsateianid$d fod ednppbuidd -
oxazi nan- 2= one-3N-yl ) -cyc xan-1 -yl ]-aceti.c acid The ketone Ila is
condeﬂged%ﬂ)ﬂ' {iﬁ' dylﬁso%gﬁ%flg%iqﬁ%co%o'ﬂés%rt eﬁle(%hYeésr &8 g%%cﬂﬂ‘ld lib and then 5
carried forward to the title acid ag, gesi:ri"‘bed for conpounds 2l b-c. Exanple
23 Preparation of =Xample 22

N-{[4"-Met th@p‘afa’kioh'of Nﬂ#l’GMydh))xﬂ(Iyll’-]bi;ﬂmhifly}ﬁ-)yll-s!leﬁﬂﬂWhﬂ!fﬁytﬁh}inéMH{(ZN— .
orommr ool LN Y1) o UG RaloBES e Sal Ry O, oL om0, 212,
19a. Hydr el ydethylas deqEt-Mtlbxlyql,1biphaiyl)ct-vgsdlbvagl-Vahdt@damidoh$4-(V-bbeNaci d.
N[ 4 O TS 10 Bmimagrolohsssnrl-YUapacaty T e a3 1 4 )
met hyl - hy et i HmlNf-GHLCL aledheh@xXid in the\prdseme ff Ncbachdodne (S5 15.0 mmole)
N{147 - MeLOXY ol e 4 bR S yridind 'ahd Bl PR oty AN A B0kl (44 g~V
mmole). The resulting solution is stirred for 16 hr, diluted with EtOAc, washed dil. NaHCO3,
washed with brine, dried over MgSQ,, filtered and evaporated. The crude material is
20 chromatographed over flash silica with EtOAc to give the desired material.
b. Methyl N-{[4>-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-[4-(3/N-methyl-
hydantoin-1/V-yl)-cyclohexan-1-yl]-acetate: The amine 24a (1.2 g, 1.9 mmole) is taken in 20
ml of CH,Cl, and treated with 3 mL of triﬂuoroacetdte. The resulting solution is stirred for two
hr and evaporated to dryness. The residue is taken in 20 mL of CH,Cl, in the presence of 3 mL of
25 Et;N and treated with carbonyldiimidazole (827 mg, 5.1 mmole). The resulting solution is stirred
at rt for 16 hr and then diluted with EtOAc, washed with 1N HCI, washed with brine, dried over
MgSO,, filtered and evaporated. The residue is chromatographed over flash silica with EtOAc to
give the desired material.
c. The hydantoin 24b is hydrolyzed as described for compound 4d to give the title acid as a
30  white solid.

Example 25
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-V-methylamino}-[4-( -
sultam-1/N-yl)-cyclohexan-1-yl}-acetic acid
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15 net hyl am no- acetyl )-am nocycl ohexan-1-yl]-acetate: The am ne 14a (1.3
ng, 3.0 mole) is taken in 5 nL of CH2Cl12:di oxane (1:1) in the presence of
N- boc- same@8i/mg2q¢ 0. 95 g, 5.0 mmle) and 50 ng of 4-di met hgT/aRIWIBES2r i di ne
and treated with dicycl ohexyl-carbodiimde (1.24 g, 5.0 mmle). The
resulting solution is stirred for 16 hr, diluted with Et OAc, washed dil.
NaHCO3, washed with brine, dried over MgSH, filtered and evaporated. The
crude material is 20 chrorratographed over flash silica with EtOAc to give

t he desir b,, Met h . :

N L s Wty FoingP el loled, ) 3 mppoprgreoselRmh s iorth of - $9 ety -
hydant oi nedmpophd lQa/aantmmadro]yzgda]sdeacebmltfercoﬁipeumlrﬂdne 24a (1.2 g, 1.9 nmmol e)
is taken in 20 nL of CH2Cl2 and treated with 3 nL of trifluoroacetate. The
resulting solution is stirred for MPMSQ@& evaporated to dryness The
residue is tak | th 2SeD of 3 5 .Et 3N and
treated with cgﬁ%gﬂf}%%fggﬁbs zn(g)%llé%%é% Show E‘S Tt §F3°mp‘flﬁnds e ggeﬂ ctcorﬁé‘g%

sol uti én ibe psdceduresdiesaibed in Bxample§2Gia4. ahdhéshemnp:huhdﬁ; gith weferhndettCPormulag®hed
with IN HG. h ith dried over MSO4, filtered and evaporat ed.
The resi dgésf%@ ’?agler}f‘\ng O rogifo ggl over flash silica with EtOAc to give the
desired material. c. The hydantoin 24b i s hydrol wed as descri bed for
conmpound 4d to give the title acid as a 30 e solid. Exanple 25
Preparation of

N-{[4' - Met hoxy- (1, 1" -bi phenyl) -4 rL-s yl - N-met hyl am no}-[4-( -
sultam | N-yl)-cycl ohexan-| -yljoacetiwackd 45 WO 01/ 70720 PCT/ US01/ 08782
The starting amne Ila is coupl edlto @ bronopropanesul fonyl chloride as
described for conpound 19a and f{ hydrol yzed as descri bed for conpound
4d. EXAMPLES 26-44 The follo substructure and table show the structure
of conpounds nmade according t 5 the procedures described in Exanpl es
26-44. In these doppdunds, pM th referepee to[Forgura [(T), g+ A |EX

cycl ohexane, R if{s -(MH and n=0 ORR HONHSY Q02 R4 R2Fx R Rz R3

R4 26 -OMe -OH Me -H

27 -OMe 0 -Me -H

28 -Br O -Me -H

29 -OMe 0 -CH,Ph H

30 -OMe 0] -Me -Me

31 -OMe 0 -CH,Ph Me

32 -OMe -OCH,Ph Me H

33 -OMe H -Me -H
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26 -OM -OH -Me -H 27 -O CO-Me -H O 28 -Br
-CH2Ph -HO 30 -Ov CO-Me -Me O 31 -OW O -CH2Ph -M O 32 -Ow
- OCH2Ph ™ ov/#7283 -OVe H -Me -H
Ok O-M -H- -N CH2Ph 35 -OM O -M -HO H36 -OM O-M -H
-I-N 39 -Ov 5-N -Me -H 40 -Owe

34 -
037 -O _ NO-M -H 38 -OMe O -Me -H

0/

CO-Me -H 0 29 -Ow CO

--N CHzPh 46 WO 01/ 707POT/BSNi/d83£21/ 08782

-M-H NNO 41-O O 0 -M -H 11

34 -OMe Q -Me -H
>\.__
N
CH,Ph
35 -OMe 0 Me _H
0]
3y
H
36 -OMe Q -Me -H
0]
NGV
37 ~-OMe ) _N/_—\ -Me -H
NP
38 -OMe 0 -Me -H
e
39 -OMe o>_\ Me H
NP
40 -OMe o) “Me H
0]
41 -OMe O\\g -Me -H
N
42 -OMe O\\é(') -Me -Me
4N
43 -OMe 0 Me H
XZ

-1-N



-)-N 42 -Ov OQ\O -Me -M S 43 -OM 0 -M -H O _ MN,~ 47 WO 01/70720
PCT/ US01/ 08782 44 -Ove 0 -Me -Me O Exanple 26 Preparation of

N-{[4' - mwwdoxyw7ed, 1' - bi phenyl ) -4-yl]-sul fonyl } - N net hyl - aRrCTVOS¢138782

hydr oxycycl ohexan-1-yl)-acetic acid 5 a. Methyl glycinate benzophenone: The
starting glycine nethyl ester hydrochloride (20.2 g, 161 nmole) is taken
in 250 nb of CH2C12 at rt under N2 and treated wi th benzophenone im ne
(29.2 g, 161 mmol e). The resultl ng heterogeneous m xture i s vigorously
stirred overni ght—an4 2 e ass—+t—te—xrenove
ammonium salts. Thesfiltraneis tovgi ve the desired
product as a yel jow oil which crystal i af 0OC. Nol|further pgurification
is 10 necessary. |[Thi$ type of trnsf@r \ggl on| may al sq be perfgrned
asymmetrically ( etrahedron Lettiers 19 0, 5347-8350, and |references
therein) to provide ertner enantroner ofr fa 1Tn_enantionericaily-pure form
b. Methyl (3-oxycycl ohexan-1-yl)-glycinate benzophenone: To a stirred

sol ution of diisopropylam ne (13.1EyampR@6nmole) in 150 nL of THE at -78C

under N2 is t s . _The
solution is ???lrﬁ?ae %ﬂﬁg-&rﬁ%‘hw Qd# gﬁgt &blsuﬁ&)’g n%&ﬁ%@a@%% 3enone 26a
(30.0 g, 118 nmole) in 100 rhwdnﬁymhw@nddﬂbdce@ipapw se. After an additional

45 1 ng_cychaRENANORE BdudpBinodEOTRIRLEL: bSCAIARH, FLARIISARNC AP o

resultlng o) is Strrr or an a ona e reaction
qguenched &Gl m78IE) wsi thlrenHR Q5@ md. ofl CHWR M ttoinder X 4nd treated wM@ewbhmmmmme

further @9% Xg dl6Wr}ngol|€52 thq‘% gﬁaé\jrh?tﬁttogglex\ﬁst Qg:r | %‘%%(gr?fu%;b ggr}% OQ/O%b ! glgd

organic 2 ract's aré ‘was &Va&por at ed
t o dr ynesthen §liged/thraugh agtagsifit tqaremdm:ammomumcsdusﬂm Bltrgte i¢vlaporfed tof drgmess on by

broduce ol BViie 2Rpd SodiorR g oo ARG LD o rhfuRfEoR s PUT ©
N- { [ 4'1omehdeessyry( Thid' tyfu ﬁh&ﬁl)éfc)rméﬁdﬁlﬂna)‘s alsd Oj’&ylbe}foﬁﬂﬂdn&“yﬂﬁreﬁic Creofapaper 1-y)

(49) . asoberisodPY Mo el " S Bieate PRE GrgeeRE B Bbbnone
26b (6. Odegintidnteridalliypmir€Jori s react ed with
b. Methyl (3-oxycyclohexan-1-yl)-glycinate benzophenone: To a stirred solution of
diisopropylamine (13.1 g, 130 mmole) in 150 mL of THF at -78°C under N, is added n-butyl
15 lithium (12.4 mL, 10 M in hexanes). The solution is stirred for 45 min. and then methyl glycinate
benzophenone 26a (30.0 g, 118 mmole) in 100 mL of THF is added dropwise. After an additional

45 min. cyclohexanone (11.3 g, 180 mmole) is added dropwise and the resulting solution is stirred

for an additional 3 hr. The reaction is quenched at -78°C with H,O and allowed to warm to rt.
The solution is further diluted with H,O and extracted with CH,Cl, (3x). The combined organic
20 extracts are washed with brine, dried over MgSQ,, and evaporated to dryness to give the crude
product a viscous orange oil. Purification by flash chromatography with 10%-20%
EtOAc:hexanes provides the desired pure product as a mixture of diastereomers.
¢. Methyl  N-{[4-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(3-oxycyclohexan-1-yl)-
acetate: Following a literature procedure (Tetrahedron Letters 1997, 38 (49), 8595-8598),
25 methyl (3-oxycyclohexan-1-yl)-glycinate benzophenone 26b (6.04 g, 17.3 mmole) is reacted with
citric acid (20 mL, 15% wt/vol aqueous solution) in THF (40 mL) at rt for 5 hr. The solution is
then extracted with Et,0 (2x) to remove byproduct benzophenone and any remaining starting
material. The remaining aqueous solution is diluted with H,O (30 mL) and the crude ammonium
citrate is used without further purification. To this solution is added NaHCO, (approx. 20 g,
30 excess) in portions. After the solution is completely neutralized and an excess of NaHCO,

persists, the solution is diluted with dioxane (50 mL) and [4’-methoxy-(1,1’-biphenyl)-4-y1]-
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citric acid (20 nm., 15% w/vol aqueous solution) in THE (40 nL) at rt for 5
hr. The solution is then extracted with Et20 (2x) to renove byproduct
benzophemoder/znted any remai ni ng starting material. The rePEl/NKMgSagUEOUS
solution is diluted with H2O (30 nL) and the crude ammonium citrate is
used without further purification. To this solution is added NaHCO3
(approx. 20 g, 30 excess) in portions. After the solution is conpletely
neutralized and an excess of NaHCO3 persi sts, the solution is diluted with

di oxane (5 1,1 4 1/ 70720

oL oxane ( SB s b4 SRR b AR oot YRR, o vy
is then v'rtg@fmrwsﬂdy, th¢ balutixa 1@\dﬂutad giith HaD (5@0 mA]) had waracksd wﬁthecmalzL(Bi)oﬂThé S
diluted wt q) 500 m_‘%F and h d C@é $8 611 % orrbi ned
organi ¢ eX{TAY §r P& LK eatﬁeW Bﬁ? ‘f Q%ve ADOHF é?/ B85 %d to
dL yness t give gich&udehhﬁocm‘cU de a pvhird dedm. &Funﬂcau‘c\ntb@ ﬁa@lamlroiﬁwro%ﬁaplgawm ag%ws%das h

chr omat.o with 25% /5% 5 Et. QAc: hexanes provi des the si.re roduct
S0 om0 BRI nfinth PROHES g deurol profEL AL o JaOabIE GRnEe O 2 Bt e
N-{[4'- I n’ﬁﬂlh@e('yorﬁe]:sl.)l - bi |tohtenyl )-4-yl }fsul fonyl }6N- et hyIt am no- ( 3- | bed
oxycycl ohexan- acet a u . de S as, descri be
fo?/ %:/orrpog'néqﬁé lyt 0 give t e{[g Ry °’(>Yoﬁp‘§{?ﬁﬂ‘ea§')'§-ywﬁ“[}§"yg%w etﬂ’ilﬁmg“"é/bt hyl
N-{[4'- Wbi}@p}@ol{eimﬂ:i-«yb#@&ﬁ&yl"l)he%ulen}amiiiMZiSO ythdthyddtedB-dekribydlfod ¥otepsah®@ihexan-

| - yl)-acetate irred solutioon of ketone 26d (500 ng, 1.14 mmle) in
e OH: CHchf“’(eéhim%l‘ﬁmP "‘aflwg‘ée er N2 is added NaBH4 (526 ny, 4.6

mol e)1o Aé.t eMethylh W-{[n’hﬁeﬁmky.tul Dibipteengi)-UiljesilfohyiRamiid@3 by Aroxkdychkxaxi s act ed

NSOt andvisosabiatea wsdiiepios ot kg 2oL NER ine R elds BeBBHERIch Gl e as

a white sl o°danddiNg aﬁwarmﬁ (% hl Wﬁﬂﬁrhol@}l Aftfeif LR {18 Bolufion MBI wist er
26e is hydrO@zed as described for corrﬁi)lun . rrpl 27 Preparation of

N-{[ 4" - meHHdAEp-ph) and.xirpgiehyith BIRAQ (B dbe erpppiy 3W9ﬁ’§taFFyW%€1l?F4ﬂylﬂ(l primg, drief a-

spi ro[ 5. 5hupaRso! aﬂ(d évaﬁ&r@t%& fo @5hdds BLife thiVBuBY Hiastereomeric mixture as a white solid
N-{[4' - met hoxy- (1 bi phenyl ) -4-y1]-sul fonyl} NV nethyl am no- (1, 5-di oxa-

spi ro['8. STVbﬁ]éiéé‘élm?QSylP)fmﬁ@éPlﬁtf@atl%tone 26d is reacted with 1, 3-propanedi ol

as descri peq iy estGQ8R AU o%k%edgde%i)gﬁ’for@(ﬁﬁﬂ%ﬁn@ﬁﬁ i s hydrol yzed as
described for conpound 4e to give the title acid. Exanple 28 25

Preparati on of Exam le 27
N-{[4'-bromo-(1,1'-biphenyl ulto IE-N—methI-amno(l 5- di oxa-
spi r o[ 5. 5] Brfiaxatipn of V= {&Eépqt o:gcad -blphenyl) -yl}-sulfonyl}-/V-methylamino-(1,5-dioxa-
spiro[5.5]undec-7-yl)-acetic acid
20 a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-~N-methylamino-(1,5-dioxa-
spiro[5.5]undec-7-yl)-acetate: Ketone 26d is reacted with 1,3-propanediol as described for
compound 2b.

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

Example 28
25 Preparation of N-{[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methyl-amino-(1,5-dioxa-
spiro[5.5]Jundec-7-yl)-acetic acid
a. Methyl N-{[4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-(3-oxycyclohexan-1-yl)-
acetate: Benzophenone imine 26b is hydrolyzed as described for compound 26¢ to give the
intermediate ammonium citrate, which is coupled with [4’-bromo-(1,1’-biphenyl)-4-yl]-sulfonyl
30 chloride as described for compound 24c.

b. Ketone 28a is carried forward to the title acid as described for compound 26d-f.

Example 29
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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: vBenrophenone i mne 26b is hydrol yzed as descri beBCTosoigsnground 26¢
to give the internmediate ammoniumcitrate, which is coupled with

[4' -brono- (1,1 -biphenyl)-4-yl]-sulfonyl 30 chloride as described for
conpound 24c. b. Ketone 28a is carried forward to the title acid as

descri bed for conpound 26d-f. Exanpl e 29 49 WD 01/70720 PCT/ US01/ 08782
Preparatio

N (Fa - ot BESRaration B NG{LA metpyy- . biehemy -y RN R Be (e S0 o
spiro[ 5. 5] undec- 7- yI) aceti cspam[&B]ifht&cWegtlpmtneﬁmidl s benzyl ated as

descri bedy. h rried forward.to th it ci.d a
dosr i bed PoFe 3RO NG ARuEPE dEReE Bt AR phEiR ibard o B i
N-{[4"- rreadnrba@)deécnbdd foocqiyenyd 26e4f: y| ] sul fonyl }- N- net hyl am no- ( 7- net hyl -
1, 5-di oxa-spiro[ 5. 5]undec-7-yl )-acetic acid a. Methyl

(1- et Byl - 3- oxycycl ohexan-1-yl) - gI ydilxagpheiﬁenzophenone | m ne 26a is

BOUR/Lteg | t 9réxam{0rﬁyo|f1\f: %f&:,l gﬁoxy-(l -blphen Ei) il %l]-%lelﬁ Il}bﬁ-me l(l)rlal(I:l{I)I y%-Gb' 10

N-{[4'- rret hoxy- (1, 1' - bi pbelcBrdipxatspiid[S.Sluhderiyyl)-actic acid( 1- net hyl - 3- oxy-

| oh . Th 3 d

eyelonexay. il A58t BrabF S Buby PGBt i
d @Gemethyl- 2-en-1-one as described for d 26b.

N PR AR AP RN
cycl ohexah- %% tP§’ acet at @h it %ng%ébl Xfﬂ Qtsnhr oyl %fg’é‘(?r(il}ébeg‘ﬁ'g
conpound &Gtbheddm-Hyl)Hedtawe 36@ iinghe CB0rar isehtrdidyz\aaraidt@uplheftbmt -nethagy-d , 1as
d bed, f 1P ration o
Nfa{sleI " Pﬁgwﬁgrm%{%gf%ﬁgﬁg}%asfeifflﬁé)‘fstg’i ?08}?9\2'}% c‘ge:]gyl ani no- (7-met hyl - 1, 5-
di oxa- spi ¢ o[Metﬁirl undeg N{,{u’)-mgmeiy-g,]a{m%el{ﬁj @gq Sﬁﬁ&ﬁ“}sa‘hﬁ':ﬁz(ﬂ“ﬁlgﬂ%aﬁ‘y'z 0
d 'bdf nd 26 n rrie 0 fo e tit cid as
e R N R R P RO A
N- { [ 4'15med.h &eyone B0dischriripd iyl todthy difle soid s dyetibedNordidpytindd 2746 ( 3-

benzyl oxycycl ohexan-1-yl)-acetic acid a. Methyl
N-{[4' - nmet hoxy- (1, 1'-biphenyl)-4-yl [Exambfed1yl } - ani no- ( 3- benzyl oxy- cycl ohexa

n- 25 1-yl)-aceta 2 t.ak L of
DVF and t *)éeg?'éagmwof il {%L ‘Qﬁ?ﬁyﬁg ‘ﬁ’ﬁ’g'e'(@4'ﬁ’3'“ﬁ§"@%rﬁ%?zgfansb°'& %éig'l on in
mneral oil). The resulti nodiotaxdpirofs.5)8ndec-7-yl)-acetic acid

Ketone 30b is benzylated as described for compound 26d and carried forward to the title acid as

20  described for compounds 27a-b.

Example 32
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-/V-methyl-amino-(3-
benzyloxycyclohexan-1-yl)-acetic acid

a. Methyl N-{[4’~-methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-(3-benzyloxy-cyclohexan-
25 1-yl)-acetate: Alcohol 26e (203 mg, 0.47 mmole) is taken in 15 mL of DMF and treated with

sodium hydride (21 mg, 0.51 mmole, 60 % dispersion in mineral oil). The resulting mixture is

allowed to stir for 40 min. and then benzyl bromide is added (0.98 mL, 1.4 mmole). The mixture

is stirred for 3 hr. and then diluted with 75 mL of water and extracted with ether. Combined ether

layers are then washed with brine, dried over MgSO4, filtered and evaporated. The crude
30 material is is purified over flash silica with hexanes:EtOAc (2:1 to 1:2) to give two daistereomers

of the desired material.

b. Ester 32a is hydrolyzed as described for compound 1d to give the title acid.

Example 33
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allowed to stir for 40 mn. and then benzyl bromde is added (0.98 nL, 1.4
nmmole). The mxture is stirred for 3 hr. and then diluted wth 75 nL of
wat er andvext/reedi ed with et her. Conbined ether |ayers arPBCT/eo/o8ahed with
brine, dried over MgSO4, filtered and evaporated. The crude 30 material is
is purified over flash silica with hexanes: EtOAc (2:1 to 1:2) to give two
dai stereoners of the desired material. b. Ester 32a is hydrol yzed as
described for conpound Id to give the title acid. Exanple 33 50 WD

01/ 70720 P . 087 P ratq .of .

N (4 - et nd IR et ERRAE, Prb@hom ity yionyinymetiapinpl

benzyl am no) - cycl ohexan- 1-bghzylagied)-¢yclbexcind-ylMedetiy heid

N-{[4" -Meth s (1, 1 Dy 1) - A-y1]- sul fonyl - N-net h m no-L3:(N-benzyl -
am no) - cy%’l g‘ﬁée/t%'&ll-y 'ﬁ%ce @tx’ég'(]ﬁnéliheef' %i}]-g-y Bsa}f?léyl}(r:'r}gbnﬁ%éﬁa?’bmbé' Ql(ihe GI\'ne as
descr i bedamimo)-ciclahexqpylirdtetbidy. The kBisheR6dB Bacduplethytd hehzyadnass desded fed f or
corrpougd 11r[(1:.oun npl e 34 Preparation of

N-{[4 - I\/Efch(?xy- , 1' - bi phenyl ) -4-yl]-sul fonyl - N-nmet hyl am no}-[ 3- (N- benzyl -
N acet yanbndistee §24 io hypicalpzel-ay Hesedipd tforcompowthd 10c. The benzyl am ne 33a i s
acetyl ated and hydrol yzed as descri bed for conpound 12a-b. Exanple 35
Preparati on of Example 34

N-{[4" - Meth -(1, 1" -Dbi, | ) -4yl ] - | -N- h ' - 35 2~

ot
- oxy- (1, 1" - bi arino)- e -(3- -

cycl ohI Xan:- -yI - ace t.g: Th t I!yot'y enzyl am.ne 33a i (grogenat ed as

Goscr i Bad iR RS ek ey bl oF BobediRe S mbppgi s

N-{[4' - Met hoxy-(1, 1" -biphenyl)-4-yl]:sul q yl - N- et hyl am no} - (3- N-( 2-

met hoxyet hoxycar bonyl ) - am no- cycl oh@ﬁ%‘f—p—{%g- =¥l )-acetate: The starting am ne

35a i s coupPegaration of W [4Methoxy-(@d i -HipRenybt-oli-ydidunyl-Vahdthylaminollesnr@bed f or
conmpound 14b to giv whi i i s . hydrolyzed as

descri bed for conpoﬁ'ﬁ%h%‘é’?tthggsfg%g@)%gﬁ'& %%@ﬁ%ﬁ%?"t&%‘lsgggc atid
N-{[ 4" - MeahoMythll, 1' - V0B NG ox-(11 Fhiphdnf Draydi-NHoRy IHY-netfylahing BaMmmb-hy | -
N2 SR PR TSRS AT hy BB RS
15a-b. 2&onkpoandli4a t3 give a white solid.

b. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-(3-N-(2-

methoxyethoxycarbonyl)-amino-cyclohexan-1-yl)-acetate: The starting amine 35a is coupled

to chloroformic acid 2-methoxyethyl ether as described for compound 14b to give a white solid.

20 c. The ester 35b is hydrolyzed as described for compound 4e. M
Example 36
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-(3-N-methyl-
N-(2-methoxyethoxycarbonyl)-amino-cyclohexan-1-yl)-acetic acid

The free amine 35a is carried forward to the title acid as described for compound 15a-b.

25 Example 37
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-NV-methylamino}-[3-
(morpholin-4N-yl)-cyclohexan-1-yl]-acetic acid

The free amine 35a is carried forward to the title acid as described for compound 18a-b.

Example 38
30 Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-[3-(2-
oxopyrrolidin-1N-yl)-cyclohexan-1-ylj-acetic acid

The free amine 35a is carried forward to the title acid as described for compound 19a-b.
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Preparation of

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-y1]-sul fonyl - N net hyl am no}-[ 3-

(mor phol iwe 4drorR) - cycl ohexan- 1-yl]-acetic acid The free aPCTVESBIR7$2S
carried forward to the title acid as described for conpound 18a-b. Exanple
38 30 Preparation of

N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl-N nethylam no}-[3-(2-
oxopyrrolidin-1Nyl)-cycl ohexan-1-yl]-acetic acid The free amne 35a is
carried forward to the title acid as, desgr.ibed for compound 19a-b. 51 WO
01/ 70720 PCT/ US01/ 08782 Exanple 39 tion of

N-{[ 4" - Met hrgpdratidn efdVjlaeMeithoxs-(Y:I T bipheénlyDntyyll-Selfonyyinaethylahinjo 3{3-2-

oxonor pholin-I N-yl)-cyclohexan-1-yl]-acetic acifd The free amne 35a is
carried forward to the ?’fot“foésﬁoéllnaﬁ%{&l)'8%@‘8‘??‘?)‘5%"6&petﬁcoar‘fb‘gund 23. 5 Exanple

40 Pr epar 84 fine aofine 35a is carried forward to the title acid as described for compound 23.
N-{[4'-Methoxy-(1, 1 -biphenyl)-4-yl]-sulfonyl-N nethylam no}-[3-(3N
met hyl hydant oi n-1 N-yl ) - cycl ohexan- Exyinpleal@et i ¢ acid The free amne 35a is

i f [ ' . i, bed d .243- Ex I
Zir g_loegr eg;?’ge{pglégrtlﬁg]EOPR’-{t[A’-Mgthoaf)!-H,la-%lp eel?ﬁ -4 ﬁ—su{fggyl-ﬁegg&gﬂmln(ﬁ?[3&3N- anpt €

N-{[4'-Methoxy-(1,1"- bixp]hghl;@{d)mﬂ;iryll}f-ylaubrélomhn-m;yl]eﬁdwé agid no}-[ 3-( - |

| t I | ) - I -1- - ic.aci.d T ' i ie
Forvard t Dl A B AR toralas s dine Fuf b e SmPoed Bt e 45
Preparation of

N-{[4' - Met hoxy- (1, 1' - bi phenyl ) - 4- y| E320Pledd | _ N et hyl ani no}-[3-( - 15
sul t ardl N- y [Prepey afiianhe0V% ({4 tMetHox (BT Hudplaeny - 4ay1]-dtfohiyik V-methylamino}-[3-( -

N-{[4' - Met hoxy- (1, 1' - bi phenyl )-4-y1] - sul f onyl .} - N-nethyl am no-[ 1- net hyl - 3- (N
- benzyl - ami no) - cycl ohex- fy%'i'ilé'é’é}'é'tcg’ﬁexﬁﬂgxwg?ﬁ?ﬁ%a c is coupled to

benzyl am Tie: e att:®CISh ied@rridd dorwanltp esntidle 2cid as descried Foy kompound 25.

N-{[4' - Met hoxy-(1, 1" -biphenyl)-4-yl]-sul fonyl-N nethyl am no}- (1-nethyl - 3-
20 am no-cycl ohexan-1-yl)-acetate: THiempleati ng benzyl am ne 42a is

hydr ogenat eqd _as descr d)gg, &% C ynd 14 0 QgiVv % e soljd c. The
free anine A5gparat ?‘J & - ?El‘%?z'gﬂ?)gb'nl?fé'ylt)'lafﬂt”és"g}@f'ﬁ']g?‘e é%'?'i“ﬁié ¢ 6r
conpouad 25. Exanple 43 Rukpaidtylpéycbhexan-1-yl]-acetic acid
N-{[4" -Meth _§1ll’ "= D hlgnliy-ﬂ-,h- u4f né}-{l t hyl am no}-[ 3-
(oxazol i d?’n%&lﬂ e-]é‘lu“y':l\?e-t %%T( ﬁé?(‘é l"J’.’]Q)Sl '¥lf'§1‘§ %‘r}gme\é‘yﬁ"mm"'}ﬂ' ethy?’?’(N’
benzyl-amino)-cyclohex-1-yl]-acetate: The ketone 30c is coupled to benzylamine as described
for compound 11b.
b. Methyl N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-N-methylamino}-(1-methyl-3-
20 amino-cyclohexan-1-yl)-acetate: The starting benzylamine 42a is hydrogenated as described for
compound 14a to give a white solid.

¢. The free amine 42b is carried forward to the title acid as described for compound 25.

Example 43
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-V-methylamino}-[3-
25 (oxazolidin-2-one-3N-yl)-cyclohexan-1-yl]-acetic acid
The ketone 26d is carried forward to the title acid as described for compound 21a-c.
Example 44
Preparation of N-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl-NV-methylamino}-[1-methyl 3-
(oxazolidin-2-one-3N-yl)-cyclohexan-1-yl]-acetic acid

30  The ketone 30c is carried forward to the title acid as described for compound 21a-c.

EXAMPLES 45 and 46
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The ketone 26d is carried forward to the title acid as described for
conpound 2la-c. Exanple 44 Preparation of

N-{[4' - Mswdoxyw7ed, 1' - bi phenyl ) -4-yl]-sul fonyl - N- et hyl am pOFUBbHses2hy|  3-
(oxazol i din-2-one-3Nyl)-cycl ohexan-1-yl|-acetic acid 30 The ketone 30c is
carried forward to the title acid as described for compound 2la-c.
EXAMPLES 45 and 46 52 WD 01/70720 PCT/ US01/08782 The foll ow ng
substructure and table show the structure of conpounds made according to
the pr ocedur eSTﬁiee \!V}?l Bs I%(rgrrlp(i t?i es owt d éu%ﬁié ch;[ohesendconﬁoucgrai{%% th
L N "ot e‘éz s Db L gy © 1
N—{[4' ne hoxy n Y ] sulfonyl - N-gmet hyl am no- ( 7- net hyl -

5- di oxa- sp|r0[5 4]dec 7 yI) acetlc acid 10 bt hyl
(1-nethy|-3-oxycyc|opent-l-yl)-gly@inat- zQphenone: | mne 26a is coupled
to 3-nethyl-cyclopent-2-en-1-pnelas d
45a is carried forward to thg-™NtMeggei
Exanpl e 46 Preparation of N-{
[4' - met hoxy- (1, 1'-bi phenyl)-4- sul fonyl } - N-net hyl am no- (7-net hyl - 15
1, 4-di oxa-spiro[ 4. 4] non-7-yl) - ic acid a. Methyl
N-{[4' -net hoxy- (1, 1'-bi phenyl§-4-yl]-sulfonyl}- N- et hyl ami no- (7-met hyl -1, 4-
di oxa- §p|ro[4 4] non-7-yl)-acefic_acid K is coupled to 1, 2-et hane
di ol as described for conpoupdxampletp gi veRa whije solid. b. The ester 46a
is hydrolyzed to the title ac)d degcri bedyfor ponpound 1d. 20 VIII.

Exanpl es - Conpositions and NFtho s o[ Us @:
0]

46 [%M
“\a

/

0

Example 45
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-/N-methylamino-(7-methyl-
1,5-dioxa-spiro[S.4]dec-7-yl)-acetic acid
10 a. Methyl (1-methyl-3-oxycyclopent-1-yl)-glycinate benzophenone: Imine 26a is coupled to
3-methyl-cyclopent-2-en-1-one as described for compound 26b.

b. Ketone 45a is carried forward to the title acid as described for compound 27a-b.

Example 46
Preparation of N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methylamino-(7-methyl-
15 1,4-dioxa-spiro{4.4]non-7-yl)-acetic acid
a. Methyl N-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methylamino-(7-methyl-1,4-
dioxa-spiro[4.4]non-7-yl)-acetic acid: Ketone 45a is coupled to 1,2-ethane diol as described for
compound 27a to give a white solid.

b. The ester 46a is hydrolyzed to the title acid as described for compound 1d.

20 VII. Examples - Compositions and Methods of Use

The compounds of the invention are useful to prepare compositions for the treatment of
ailments associated with unwanted MP activity. The following composition and method .
examples do not limit the invention, but provide guidance to the skilled artisan to prepare and use

the compounds, compositions and methods of the invention. In each case other compounds
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The conpounds of the invention are useful to prepare conpositions for the
treatnent of ailnents associated wth unwanted MP activity. The foll ow ng
conposi t ivod oamd20ret hod exanples do not limt the inventipaT/Usutosps20vi de
gui dance to the skilled artisan to prepare and use the conpounds,
conpositions and nethods of the invention. In each case other conmpounds 53
WO 01/ 70720 PCT/ US01/08782 w thin the invention may be substituted for the
exanpl e conpound shown below with simlar results. The skilled
practitioper. will appreciate t e .exanpl es praovid ui.dance..and.my be
vari ed bagg%m\c,ﬁrlle fnﬁ’%ng)gn |ytat|’ eosrlllg%glft%&gpotr rt%a?%g‘p %n‘iﬁ’glpﬁ‘éndpsg’f’%g r%’tegw'lsﬁléh PBIFOW ng
abbr evi at results. dthe skiledipractitiohérsvil mppreciate thab tHeloXAnpled fryvidn gdiane mel iy Bcet i C
acid SDA; synthetically.denature | cohol .. USP: United States

Phar rracop‘éaé}eagﬁfg% S copdiign L llnéttre%%(?rpa@nggki’eﬁagﬁnlg‘f or oral administration,
accordi ng to t ke fllesiepbblirewaiohs @apsetd én thizdectiod:0 conpri si ng: Conponent
Amount . The conpoun f,.Exanple 1 . Lactose 120 ng 15 Mai ze Starch 70
ny TaISC 4 ny Nagng]s)?‘l}m%@pﬁa?(ﬁanlln%%mg\aﬁ&ﬁ@n femal e subj ect wei ghing 60 kg
(132 I bs), sufferin§DAr eynthdiealtyalenitatedultdhiol tis, is treated by a nethod of
this invention. Spegificall f 2 years, a reginmen of three tablets per
day 20 is admi ni st@jﬁ'gdﬁﬁii%qutﬁ‘}e&&a%%éapogﬁbj ect. At the end of the treatnent
period, the patient is examned and is founld to have reduced inflammation,
and i nproved mobility wthout concom t ZAEMPEA, " Exanple B A capsul e for
oral adm ni st r Attatsiet,coapesiticti fagorbloadidieistptios abdordingy ®nthd pesent BvenBide is made
corrpri@i ng: 25 Conmponent Amount (%W w) The conpound of Exanple 5 15%

Pol yet hyl nﬁm%ol 85% A human nal e subj ect weighing 90 kg (198 | bs.),
suffering fromosteoarthritis, is treated by a nmethod of this invention.
Specifically, for 5 year s, nahtcapsul e containing 70 Aqgou% t he

mpone
The compound of Example 1 15 mg
Lactose 120 mg
15 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

20 is administered orally to said subject.
At the end of the treatment period, the patient is examined and is found to have reduced

inflammation, and improved mobility without concomitant pain.

Example B
A capsule for oral administration, according to the present invention, is made comprising:
25 Component Amount (%w/w)
The compound of Example 5 15%
Polyethylene glycol 85%

A human male subject weighing 90 kg (198 1bs.), suffering from osteoarthritis, is treated
by a method of this invention. Specifically, for 5 years, a capsule containing 70 mg of the

30 compound of Example 3 is administered daily to said subject.
At the end of the treatment period, the patient is examined via x-ray, arthroscopy and/or

MR, and found to have no further advancement of erosion/fibrillation of the articular cartilage.
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30 conmpound of Exanple 3 is admnistered daily to said subject.
of the treatnent period, the patient is exam ned via x-ray,

and/ or

MRD p1/z0melo f ou

adm ni strati on, acco

Conponent Anount (%W w)

nd to have no further advancement of PCT/US01/08782
erosion/fibrillation of the articular cartilage. 54 WO 01/70720
PCT/ US01/ 08782 Exanple C A saline-based conposition for |ocal

rding to the present invention, is nade conprising:

5 The conpound of Exanple 10 5% Pol yvi nyl

At the end
art hr oscopy

al cohol

15% Saline 80% A patient having dqgg c?rgeal abrasion applies the drop to

each eye twice a day. Healing is s — W th no visual sequelae. 10

Exanpl e D A t oAiselidde-tasadpompdssiton férdocal adnahistaadion rcsdrdiag todhe praanindintign,tio t he
i.s made conprising: Conponent Conposition (% w v)
21 0.20 15 Benzal koni um chl oride 0.02 Thi nerosal

pr esent

i nvention

i
conpound SFIERLRETRE

d- Sor bi t ol

Total =

100. 00 A pat

5.00 dyciGupend® Aromatics 0.075 20 Ruiduhi @dv/water (. s.

ient sufferi fr chem cal b applies the
conpos?tion at each d?@fgﬁﬁ%n?ﬂgﬂ%gmm%ﬁbi.d.). Scagg?ng i s substanti al
di m ni shed. Exanpl e E Pa%vigl aledhal ati on aerosol conps%i ti on, according

the present inventio aliS
Compound of Exanple 1 D Al cohol 33.0

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

10

15

20

25

30

N,..{.S. made conpri sing:

is speeded, with no visual sequelae.

Example D

The
0. 002

Iy
to

Corrpon%(% Conposition (% w v)

A topical composition for local administration, according to the present invention, is

made comprising;:

Component
The compound of Example 21

Benzalkonium chloride
Thimerosal

d-Sorbitol

Glycine

Aromatics

Purified water

Total =

Composition (Y% w/v)
0.20
0.02
0.002
5.00
0.35
0.075

g.s.
100.00

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

(b.i.d.). Scarring is substantially diminished.

Example E

An inhalation aerosol composition, according to the present invention, is made

comprising:

Component
Compound of Example 19

Alcohol

Ascorbic acid
Menthol

Sodium Saccharin
Propellant (F12, F114)

55

Composition (% w/v)

5.0
33.0
0.1
0.1
0.2
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30 Ascorbic acid 0.1 Menthol 0.1 Sodium Saccharin 0.2 Propellant F12.
F114) g.s. 55 WD 01/70720 PCT/ US01/08782 Total = 100.0 An asthma sufferer
sprays OV onio726 a a punp actuator into the nmouth whil e | POBUSOIYS782ASt hna
synptons are di mnished. Exanple F 5 A topical opthal mc conposition,
according to the present invention, is nmade conprising: Conponent
Conposition (% w v) Conpound of Exanple 34 0.10 Benzal konium chloride 0.01
EDTA 0. 05 10 Hydroxyethyl cel l ul ose (NATROSOL M 0.50 Sodium netabisulfite
0.10 Sodiumchloride (0,99 qg.s. Total = 100.0 Ajhyman male subj ect

wei ghing 90 kg (198 Ibs), suffering fromcorneal ulcéerations, is 15
treated by a f S | ign.. Speci fi ar_2 nmonths, .a saline
sol ution cont %Fﬁg‘“%“&% Sg#a%ﬁ'@& gg‘nﬁ%&rpdlmgfacégé%qt%thfén ?usthg ﬂrr? H]ih%l%né'r ed to
sai d subj Asthing syarfifteuy @eldieymishtedi ce- dai |l y. Exanple G A conposition for
parenteral admnistration is nmade conprising: Conponent Anount 20 The
conpound of Exanple 2 100 ng/m, carEsampleEarrier: Sodiumcitrate buffer

wi th (percent el aht, of rri.er): i,ithin 0. .48% 25 .
o boxres ot AR bl oS B! dscorafilih B Brelnf v i made cpmprising;

par aben 0. 011 Component Composition (% w/v)

Compound of Example 34 0.10
Benzalkonium chloride 0.01
EDTA 0.05

10 Hydroxyethylcellulose NATROSOL M) 0.50
Sodium metabisulfite 0.10
Sodium chloride (0.9%) g.s.
Total = 100.0

A human male subject weighing 90 kg (198 1bs), suffering from corneal ulcerations, is
15 treated by a method of this invention. Specifically, for 2 months, a saline solution containing 10

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
20 The compound of Example 2 100 mg/mL carrier
Carrier:

Sodium citrate buffer with (percent

by weight of carrier):
lecithin 0.48%
25 carboxymethylcellulose 0.53
povidone 0.50
methyl paraben 0.11
propyl paraben 0.011

The above ingredients are mixed, forming a suspension. Approximately 2.0 mL of the
30 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
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The above ingredients are mxed, form ng a suspension. Approximately 2.0 niL
of the 30 suspension is adm nistered, via injection, to a human subj ect
with a pveoet/age@tic tunor. The injection site juxtaposeBCT/&0w0sns2 . Thi s
dosage is repeated twice daily, for approximately 30 56 WO 01/70720

PCT/ USO01/ 08782 days. After 30 days, synptons of the di sease subside, and
dosage is gradually decreased to nmmintain the patient. Exanple H A

nmout hwash conposition is prepared: 5 Conponent %W v The conpound of

Exanpl e 4 .0 40 Al cohol 8.0 Fl ayor, 0. Enmul sifier 0. 08
Sodi um FI 035 et BeSeyYmBRrR of drodeests, B ndrd dous® ThBkduly Hedtus
Sodi um hydrinkirdke pat2t. 15 Dye 0.04 Water bal ance to 100% A patient with gum

di sease uses 1 nL of the nouthwash thrice daily to prevent further oral
degeneration. Exanple | 20 A | ozendixaapbegBsition i s prepared: Conponent

%y The conpound v(s:f)e]:sh%())(a ll%n37 901 Sor bitol 17.50 Mannitol 17.50 25
Starch 13.60 vvee]ilener IT&%& ABYHSY11. 70 Color 0.10 Corn Syrup bal ance
to 100% Component Yowl/v
The compound of Example 41 3.00
SDA 40 Alcohol 8.00
Flavor 0.08
Emulsifier 0.08
10 Sodium Fluoride 0.05
Glycerin 10.00
Sweetener 0.02
Benzoic acid 0.05
Sodium hydroxide 0.20
15 Dye 0.04 ‘
Water balance to 100%

A patient with gum disease uses 1 mL of the mouthwash thrice daily to prevent further

oral degeneration.

Example I

20 A lozenge composition is prepared:
Component Yowlv
The compound of Example 37 0.01
Sorbitol 17.50
Mannitol 17.50

25 Starch 13.60
Sweetener 1.20
Flavor 11.70
Color 0.10
Corn Syrup balance to 100%

30 A patient uses the lozenge to prevent loosening of an implant in the maxilla.
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30 A patient uses the | ozenge to prevent |oosening of an inplant in the
maxilla. 57 WO 01/70720 PCT/ US01/ 08782 Exanple J Chewi ng Gum Conposition
Conmponentw@wv%720rhe conpound of Exanple 6 0.03 5 Sor bit ol PCTYS011838238. 44
Pal oj a- T gum base 20.00 Sorbitol (70% aqueous sol ution) 22.00 Mnnitol
10.00 dycerine 7.56 10 Flavor 1.00 A patient chews the gumto prevent

| ooseni ng of dentures. Exanple K Conponents w v% Conpound of Exanple 27
4.0 15 USP Water 50.656 Methyl paraben 0.05 Propyl paraben 0.01 Xant han
Gum 0.12 Guar Gum 0.09 20 Cal ci um rllonorfea e 12.38 Antifoam 1.27 Sucrose
15.0 Sorbitol 11.0 dycerin 5.0 Zﬁ‘ée-r?z-yi Al cohol 0.2 Gitric Acid 0.15
Cool ant 0.00888 Fl avor 0. 064%hevdog Onartonpofidt 30 The conposition is
prepared by first mxi 80 kg of glycerin and all, of the benzyl al cohol
and heating to 65C, thd;'%l—pé’%e&l\;\dy addi ng and m xi nW/ %get her met hyl par aben,

The compound of Example 6 ‘ 0.03

5 Sorbitol crystals 38.44
Paloja-T gum base 20.00

Sorbitol (70% aqueous solution) 22.00

Mannitol 10.00

Glycerine 7.56

10 Flavor 1.00

A patient chews the gum to prevent loosening of dentures.

Example K

Components w/v%
Compound of Example 27 4.0

15 USP Water 50.656
Methylparaben 0.05
Propylparaben 0.01
Xanthan Gum 0.12
Guar Gum 0.09

20 Calcium carbonate 12.38
Antifoam 1.27
Sucrose 15.0
Sorbitol 11.0
Glycerin 5.0

25 Benzyl Alcohol 0.2
Citric Acid 0.15
Coolant 0.00888
Flavor 0.0645
Colorant 0.0014

30 The composition is prepared by first mixing 80 kg of glycerin and all of the benzyl

alcohol and heating to 65°C, then slowly adding and mixing together methylparaben,
propylparaben, water, xanthan gum, and guar gum. Mix these ingredients for about 12 minutes

with a Silverson in-line mixer. Then slowly add in the following ingredients in the following
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propyl paraben, water, xanthan gum and guar gum M x these ingredients for
about 12 mnutes wth a Silverson in-line mxer. Then slowy add in the
fol |l ow ngv@ngrwed ents in the followng 58 WO 01/70720 PR USOW/ (383282
order: remaining glycerin, sorbitol, antifoam C, cal cium carbonate, citric
acid, and sucrose. Separately conbine flavors and coolants and then slowy
add to the other ingredients. Mx for about 40 m nutes. The patient takes
the forrmulation to prevent flare up of colitis. Exanple L 5 An obese hunman

femal e subj.ect. who is deternined to be prgne to .osteoarthritis, is
Lot e rontiihe B e LA lihaltP oD LA SpRRLEOBIMaid iRe shdoss - o

ost eoar t hi¢pharagely cdpeed flavoes| dnyt codamgapriuthen slewlydidil o gieentled ingaddieptst AMixher
subj ect. The tient 4.8 examned, via x-ray, arthrosco d/or MR, and
A . Rl R et A D ORB P BY o

found to fave f1ation of the
articular cartilage. 10 Exanple M A huma | e subj ect weighing 90 kg (198
| bs.), who suffers a sports injury, Mni stered the capsul e descri bed

in Exagple B tqQ prevent thg s 0 f .osteoarthritis, ecificall a
capsul 8 1 5 admih CEs B ta o 8o Bt SeEALIot Prone T Sasenfifted v
X-ray, artdmioistezdythangisole dekribedaind Ekoupiel Bt ® pravent tie syhipt@ngof ddt@anlritis.

advancenept of erosion/fibrillation of the.articular cartilage. Al
referencegpealgig%lr?yi’ %8%)&8%8&9 mé“rteere%ée)a;ﬂ%g%/thf%u%berc{)orat ed by reference. Wile
particul ar enb®hk patichs iOéxantedswubjxeay, irthvasbdpyomdiavidRbeaid fdestrd baa, nd t

will be abvjiou o those_.skilled.jn t art. that .various changes and
nDdificat?gﬂéaﬁfm%ﬁﬁm@ﬁﬁfgg?“?ﬁ@@ﬂ%ﬁ%ﬁaﬁ%aﬁa A GUHEE% t hout departing from
the spi,rit and scope of the inventiqgn. It Ji.s intended to cover, 20 in the
appenggd clainms, all such nndificat%%ﬁ@ﬂkﬂgt are within the scope of this

invention. 59 01/ 70720 PCT/ USOL/ 0878 ap is claiped is: 1.A conpound
havi ng a struc ur%m%lclgl(%%d?u 5% B© f\'lgg %(Z))I ‘I%%\fx}vyr%gfbﬁgr ‘Pfﬁ? gu{}% 2 SRYTRANEY, | I
G Z ACH2)dmihisteted the CapshiSElescribed 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

15  significant advancement of erosion/fibrillation of the articular cartilage.

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,

20  in the appended claims, all such modifications that are within the scope of this invention.
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(I') <characterized inthat: (A) R is selected from-OH and -NHOH, (B) Rz
is selected from hydrogen, al kyl, al kenyl, alkynyl, heteroal kyl, hal oal kyl,
cycl oal kywo ov/tmseer ocycl oal kyl , aryl, arylal kyl, heteroar yPCHUS01/08782

het eroaryl al kyl; or Rz and A forma ring as described in (D); (C R3is
selected from al kyl, al kenyl, al kynyl, heteroal kyl, hal oal kyl, cycl oal kyl,
het erocycl oal kyl , hydroxyl, al koxy, heteroal koxy, aryl oxy, heteroaryl oxy,
aryl, arylalkyl, heteroaryl and heteroarylal kyl; (D) Ais a substituted or

unsubsti t n clic cycloal kyl having from3 to 8 ring atoms; or A
IS bonded%hggwg%?grq%, together, they forma substituted or unsubstituted,

nonocycli ¢ cycl,oal kyl .having from 3 tqo. 8. ring.,atons, - and E are
bonded to?'t he éacﬁ%lp%urnd f¥l?%gsétn C%Fei ar?ﬁorglgg f)oothe augvr‘r’%sng%?n&l@agg are

i ndependently sel ected froma coval ent J%ond, Cl-C4 al kyl, aryl, heteroaryl,
heteroal kyl, -0-, -S, -N(R4)-, =l .60 = , -C(=ON(R4)-, -S02- and
-C(=S)N(R4)-, where R4 is select R ql h-cgﬁo en\ al kyl, al kenyl, al kynyl,

£ 3{1“ y
het eroal kyl, hal oal kyl, cycl oalkyl, |, aryl, arylalkyl,
het eroaryl and heteroaryl al kyl; or and joicﬁ toforma ring as

described in (F)(2); (F) (1W@H2 re idependently sel ected from
hydr ogen, al kyl, al kenyl, a , * hetter oal kyl , hal oal kyl, aryl,

aryl al kyl, heteroaryl, heteroarlylal kyl, cycloal kyl, heterocycloal kyl,
-C(=0OR5, -C(=0OR5, -(C(= )NR5§15' and - SO2R5, where R5 and R5' each is

i ndependent |y sel ected from hydrogen, alkyl, alkenyl, kynyl ,

het er oal kyl , hal oal kyl, cycl oal kyl, heterocycl oal kyl yl, aryl al kyl,

het er oar ythasaetbrizédeh draoar yl al kyl ; or (2) L and R4 join to forman optionally

substituted hetenocygclic.ring.containi.ng from3 60 WO 01/70720
PCT/ US01/ 087@; ‘?{65%%%%8“&'%#5&%?&&#{% from1l to 3 are heteroatons; or
(3) L and L'(B)oiR]isselebiod fromrhydogénoaliayll slkenyh skkiytyiittetbraaikyl, dalbdliyl, yoltlaylni ng

om0, RSB, 1, SITa R 28 b Ig1 S 5k Ky

(G Gis selecteghsdaeritedin@);, -N(R6)-, -C(R6)=C(R6")-, -N=C(R)- and

N e 50 e 8 RS0, Bl IORESL SN ST LSRRG

het er ocycl oal kylbgtemidgkloalkyl, hydroxyl, alkoxy, heteroalkoxy, aryloxy, heteroaryloxy, aryl,
arylalkyl, heteroaryl and heteroarylalkyl;

(D) A is a substituted or unsubstituted, monocyclic cycloalkyl having from 3 to 8 ring
atoms; or A is bonded to R* where, together, they form a substituted or unsubstituted,
monocyclic cycloalkyl having from 3 to 8 ring atoms;

(BE) 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(R%-, =N, C=0, -C(=0)0-, -C(=O)N(R")-, -SO2- and  -C(=S)N(R")-,
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 (F)(2);

(F) () 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’, 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 heterocyelic ring containing from 3
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(H Zis selected from (1) cycloal kyl and heterocycl oal kyl; (2)

-J-(CR7R ")aR$ where: (a) ais fromO to 4; (b) Jis selected from-CGC,

- CH=CH , woleM0726 0-, -S- and -S2-; (c) each R7 and R7' iBCT/mdepsnstent |y
sel ected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroal kyl,

het eroaryl, cycloal kyl, heterocycl oal kyl, hal ogen, hal oal kyl, hydroxy and
al koxy; and (d) R$ is selected fromhydrogen, aryl, heteroaryl, alkyl,

al kenyl , al kynyl, heteroal kyl, hal oal kyl, heterocycloalkyl and cycl oal kyl ;
and, if Jis -C-GC be sel ected from - CONROR9
where (i) R9 and rmgag_h%%vhlé:%% 11383 he?etma%’r?srom hydr ogen, al kyl,

al kenyl , al kynyl3) L had Dajokyﬂo foimetambpminklw subaruytbd cyvitatkybednydining fremGadokdy|  and
het erocycl oal kyl , or t her e nitrogen atomto
Wit cht by ar & bordd o er g BTy e G e e Py SRR FER B By c i o
ring containi ng fr@méoﬂvﬂllc&ftdnmgtomr@ﬁaereitom@l ch from 1to 3 are

het er oat ons; 95 0} i s independent!y
selected frd hﬁﬂséﬁfé‘ﬁe %‘P‘Ry& ‘(?;11’ Eﬁ@\%}' 'C(%I)T&)(ﬁy)' 'I‘hgt(}ér)o%ﬂdKPIl:N‘ H’%heﬁf'aﬁ{kyl
aryl, heteroarylyq g¥cleal &andeﬁa%&ﬁ@aéeh%wedamn hﬁ(og@ Sf1CRALRAL 2

wher e: (|) bis fromO to 4; (||2 Qis selected froma coval ent bon and

-N(R 13) : and fhpteioplkgagl, P@teramzl Rrelqakky] anddpisregedieallyligad ect ed from

hydr ogen, al day! ,Z@Lelfégfwlfmm aI kynyl, aryl, heteroal kyl, heteroaryl,

cycl oal kyl, heterocycloal hal ogen hanaIkyI hydroxy and alkoxy,

either (A R12 éHdCYFéPslkE‘e?@ﬁhPtsmcﬁcm kndent | y sel ected from hydrogen,

al kyl, al kenyl , Xeﬁ* 7 I?JW\QQ 01/ 70720 PCT/ US01/ 08782 heteroal kyl,

hal oal kyl , aryI teroa cycl oal kyl and heterocycl oal kyl, or (B) R12

and R13, toget her W)thlsiﬁ‘tﬁna'td)mﬁ to which they are bonded, join to forman

optionally substit het er ocyclic rin ) £on alnlngfrom to 8 ring atons

of which from1 toa’g gfséelﬁ%t‘? %t%ﬁ% - R\EN& R1:3>- "tnf}gg‘??iér with the

nitrogen atonms to t e f pt

substituted heter ow %}13 I??%néla f(:{on?gﬁn%?&de%t& e&%t%? oﬁ)ogrmrh ?%Bgegt tgirlfgﬂ %ﬁﬂe){yl,
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 -C=C-
or -CH=CH-, then R® may also be selected from -CONR’R® where (i) R® and
R’ are 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 ring
atoms of which from 1 to 3 are heteroatoms;

(3) -NR'R' where:

(a) RY 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;

(i) 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; either (A) R'? and R" each is
independently selected from hydrogen, alkyl, alkenyl, alkynyl,
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of which from2 to 3 are heteroatons; or (b) R1O and RO, together with
the nitrogen atomto which they are bonded, join to forman optionally
substi t utved ohat7er ocyclic ring containing fromb5 to 8 ri ngpCrUSMSES2 Whi ch
froml to 3 are heteroatons; and \11 ¢ G (CR14R14')c-D-T (4) ,where: (a)
A" and J' are independently selected from-CH and -N; (b) G is selected
from-S-, -0-, -N(R15)-, -C(R15)=C(RIs')-,-N=C(R15)- and -N=N where R15
and R15" each is independently selected from hydrogen, al kyl, alkenyl,

al kynyl, het er oal Ky|hetedaldyl, haRbIRYID @Y Iheteop6l, @bikilkyl and hetB@tpiuyt! oal kyl ;

(c) cis fromOto 4 ea R14 and 4' is independent l.ected from
hydr ogen, al kyl , @@R rg{]&yﬁgae%ew@rlﬁheﬁ@@é}%\g@%}hﬁymkéﬁ IO,

cycl oal kyl, het erocyﬁ&&mldﬁ)dpuoﬂmya@eﬂituted hetbroafckiy ting bunehigngy fran g takkoxy; (e)
Dis selected froma,coval e 16) -

PRLey s Chrd NG R Syl Wi i 3 a5 BTaons o BegheRe, Peihdel bet od

from hydrogen, al kylwmﬁtﬁeemybgenadt&ww whﬁhy:hey et hnaad, yibin ek @al kyl ,

iR L I T TR RN TR O
i ndependent |y sel ectad/hidhmﬁwﬁm@@ﬁbter@dtdﬂd or al kenyl , al kynyI aryl,

het er oal kyl , het er réj)r/ cycl oal k&f het er ocycl oal ky I hal o hal oaI kyl ,
hydr oxy, al koxXy gethen with Regtrogen gpade agich ltk@%aﬁf)mfl Jr"?m tg] kyI

al kenyl , al kynyl 1foﬂr?-laﬁ)gﬁt’fbnal'ffﬁt%ﬁtﬁ@tls&ﬁéteroﬂ%h@%%Bébntalﬁlrng|fronh§tt@8Q ?
cycl oal kyI and heterocycl oal k Kt or R17 "and together with he at ons
Ot

to which they ardBoHd&iEh Fogr hiodos kitwivaiemuped onal 1y substitut ed

het erocyclic ri -ontal ning from5 to 8 atons of which 1 to 3 are

het er oat ons; r% and R18 together 62 WD 01/70720 PCT/US01/08782 wth
the atons ta @B Bt ec-aan%ge join to forman optionally substituted
heterocycllc ring containing from5 to 8 atons of which 1 to 3 are

het er oat ons; dp) o aopd'iaaindspswieatly seltctad fremeGHemd -bF; enanti omer for Formul a

(1), or a phar(g)acc'?% L@l rom -5, -0-, N(R)-, -CRI)=CR'S)-,-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;

(¢) 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-, -SOg4-, -C(=0)-,

C(E=O)N(R'®)-, -N(R'®)-, 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

(f) T is -(CRR'7)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'7 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
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acceptabl e salt, or biohydrolyzable am de, ester, or imde thereof. 2. A
conpound according to Claim1l characterized in that E and E are bonded to
t he sane weong7ear bon at om of A and are i ndependently sel pcT/@dofasesn - 0- and
-S-, and characterized in that L and L' join to forman optionally
substituted hetercycl oal kyl containing from3 to 8 ring atons of which 2
are heteroatons. 3. A conpound according to Claim1l characterized in that

E' is a covalent bond, L' is hydrogen, and E is selected from-0-,

NR4 and - SC2-. A conpgund, accordin m racterized in that ij
is selected from hydr 8’9@ he" 8 aans g‘ﬁéc?‘e% %r%ypom tpyf gpkanl Optlonall}(

het eroaryl, heteroar yktﬁlsﬂnyﬂed hétabeychcymg cmkdnyhg frelﬁ:(S:@)E REpms-of’ @@m@)l(ﬁs are
-C(:O)NRSRS and -SOZF%gt]f §||) L and R4 join to forman optionally
substituted heterocy® ¥ ¥y containing from3 to 8 ring atoms of which
from 1l too3amroptitedtissnoal diastere@merAorc emptieme foe Gondula I} cwr Gl himmadsutiilly3 or 4
characteriz s hydrogen and R10' is
-0 -Q (%@ﬁi Sag b%%?%%jfglryéa afngéeoe“@ ?rs}médgﬁigtoéd froma coval ent bond
and -N(R13)-, and R12 is sel ect ed fromaryl, heter oaryl cycl oal kyl, and
het er ocyc] oal kyl, or ether wth ptr m t o whi ch
they are %ondeé f“B?Wdtat‘i"qI%P%{o {Fl%f:?ﬁfeif‘?ed 12 {id |an#’ f?g?i}p 8 ri ng
cont ai ni NgndbcaPontitdn BﬂAah@EJiE 11Qfeprﬂbrﬁl|9 stle@dd for@rO2andr-8-, Bed EHafpicArd. in that A
conpound according to ai ns or 4 characterized in that Zis 14

14 G ( ck pg;, Jg&ﬁo\x‘?@@ q;?tm]éarl‘]d SBbStl%lFeé hetg_qyclo@(yl cgntal}qg@(f%% to & ying atoms

- C(R15) q,mlgcmarehwg@%mgm and R15" each is independently selected from
hydrogen and | ower alkyl; c is O; Dis a covalent bond or -0-; and T is

-(CR17RI 7" )e R18 where e is O and R8 is selected fromlower alkyl, |ower
het er oal kyl, hﬁl &Q‘ﬁ:@uﬁqgccgfdﬂg to7C1a1‘1A1‘1 ?C&HBQ&{&%@%%@“E”% b Qo@diht Bbnd rLG" is
pr ecedi ng cI ai ns aracterized in is selected 63 WO 01/70720

PCT/ USOL/ b8i7@2n, ahd Eris seioted digm- ©6R§LE(R|92@1‘1€9 -382-. A conpound according to any of
the preceding clainms characterized in that Ais substituted or
unsubstituted cycl opentane or cycl ohexane and n=0. 9. A conpound according
to any of 4t he Proesopdindpcedrdingto Chim 3chardterized inrthatH{@tl R3elegedirfay hydrogen,

het er oal k Y. c K a e syl and
et or oar y STk oY i AR H e O e A B o DL E O 8
and eff ecC(amORr“m{D(FEO)NRSRS eodpRpR] cadiok dtmhg\ tjoindn forof att hgiopaliscedititged

clainms; and (b) a pharmaceutically-acceptaple carrier
hetergcy)chc rug)g con'g?nmg from 3 to élrlng atonpl)s 0 wh?ch from 1 to 3 are heteroatoms.

5. A compound according to Claims 1, 2, 3 or 4 characterized in that Z is NRR'™ where
R' is hydrogen and R'Y is -C(0)-Q-(CR"'R'")pR'? where b is 0, Q is selected from a covalent

bond and -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; ¢ 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,

14514" :
(CR R™)DT where 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
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11. The use of a compound according to any of the preceding clains on the
manuf acture of a nedicanent for treating a di sease associated with

unwant ed wevald7epr ot ease activity in a manmmalian subj ect PCT/80wsrszod
conprising adm nistering to said subject a safe and effective anount of a
compound of Claim1l. 12. The use according to Caim1l, characterized in
that the disorder is arthritis, and is chosen fromthe group consisting of
osteoarthritis and rheunatoid arthritis. 13. The use according to Claim11,

characterjzed.,in t$ fs, | hlggldi sorder is cancer, and the treatnent prevents
or arrest%o’f’ﬂ%bafldg @/\}_k( dd metastasis. 64

8. A compound according to any of the preceding claims characterized in that A is

substituted or unsubstituted cyclopentane or cyclohexane and n=0.

9. A compound according to any of the preceding claims characterized in that R® is alkyl,

heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl.

10. A pharmaceutical composition comprising:
(a) a safe and effective amount of a compound according to any of the preceding
claims; and

(b) a pharmaceutically-acceptable carrier,

1. 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, the method comprising administering to said subject a safe and effective

amount of a compound of Claim 1.

12. The use according to Claim 11, characterized in that the disorder is arthritis, and is chosen

from the group consisting of osteoarthritis and rheumatoid arthritis.

13. The use according to Claim 11, characterized in that the disorder is cancer, and the

treatment prevents or arrests tumor growth and metastasis.
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