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pharmaceutical conpositions conprising the conpounds, and s to nethods of
treating netall oprotease-rel ated mal adi es usi ng the conpounds or the
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gel ati ndse, an uman® strorel ysi n. Col | agenases, stronel ysin, aggrecanase

and rel ated enzynes are thought go ég lzg | nportant in nmediating the
synpt omat ol ogy of a nunber of di R tial therapeutic indications
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Wolfsberg et al, 131' J. Cell Bio. 275-78 October, 1995); and the enkephalinases.

Examples of MPs include human skin fibroblast collagenase, human skin fibroblast

gelatinase, human sputum collagenase, aggrecanse and gelatinase, and human
stromelysin. Collagenases, stromelysin, aggrecanase and related enzymes are thought to
20  be important in mediating the symptomatology of a number of diseases.
Potential therapeutic indications of MP inhibitors have been discussed in the
- li;;raturg._ Seg, for e_xar_nplle,. U.S. Pa_ter_lts' 5,506,242 (Ciba Geigy Corp.) and 5;403,952' .'
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the metastasis of tunor cé roadhur st -y European
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s Vobinge & o Vol B S ) B0 R85, 6 AT et

ul cerat iy . RONG! £ < %Vié‘&ssmh Rble @W&Wd&kl@ﬁf@élw@s Ciﬁ’%t&.s*t&bﬁ.& can

result in the cornea he 30°result of alkali burns or as a result of
i nfecti osf thy NesttuCanven fisst. aé/hhgsﬂi(c}%)a p. lRéﬁfit2ﬂ§r(Sewa 1991, BrambalinB &« 54'\@

ah 1/ 270 :
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sclerit
0  Analysis of Studzes of the Ejfects of the Matrix Metalloproteinase Inhibitor Marimastat

on Serum Tumor Markers in Advanced Cancer: Selection of a Biologically Active and
Tolerable Dose for Longer-term Studies, Clin. Cancer Res., Vol 4, p. 1101-1109 (May
1998), and Rasmussen, H.S. and McCann, P.P, Matrix Metalloproteinase Inhibition as a
Novel Anticancer Strategy: A Review with Special Focus on Batimastat and Marimastat,
»s  Pharmacol. Ther., Vol 75(1), p. 69-75 (1997); the metastasis of tumor cells - ibid,
Broadhurst, M. J., et al., European Patent Application 276,436 (published 1987), Reich,
R., et al., Cancer Res., Vol. 48, p. 3307-3312 (1988); multip_le sclerosis - Gijbels et al., J.

" Clin._Invest., vol. 94, p. 2177-2182 (1994); and various ulcerations or ulcerative

conditions of tissue. For example, ulcerative conditions can result in the cornea as the
3 result of alkali burns or as a result of infection by Pseudomonas aeruginosa,

Acanthamoeba, Herpes simplex and vaccinia viruses. Other examples of conditions



Pat ent Publicati on WD 95/29892 published Novenber 9, 1995). In view of the

i nvol venWR0187984 ch et al | oproteases in a number of di sedSA/USHORBMI ti'ons, -
attenpts have been made to prepare inhibitors to these enzynes. A nunber of
such inhibitors are disclosed in the literature. Exanples include U.S.
Patent No. 5,183,900, issued February 2,.1993 to Gl ardy; U.S. Patent No.
4,996, 358, issued February 26, 1991 to Handa, et al.; U S. Patent No.

4,771, Ogngra'bt%ﬁﬂé&j %gpﬁﬁd’é?ﬁéd etafl (t:elgﬁé) Mgﬁ?;ﬁhclﬁde Aeriodbhtal @g%%ﬁ{ A

4,743,5 I ssued y 10, 1988 to ens, ., , 0 European
Publ i catepiderrhilysis 7tll®da, fewer)| inflimanhatien ant) escle?i®is (23,3 DieCidsooetdallyr Blorld et

al.; Internatiqnal, P P I cat o . MWD 9 090, published May. 13, |
1993 by Pategh léﬁatle?%(s%@?gg#H“ﬁ&bé&%\’?’@aié%- 92/ 17460, published = ¢
Cct ober 15., ' ; leves . Pat ! ..on No.
206, 065, publi Sy ¥ tibiemef oflopch ARtaUHABREN i H BEpE Bt dighgeln M-
advagt agenditions) atterhptsihavé beeshamadet telpreparecinbiditers tothese eazymes. dA nambessof
related to unwanted netall opr ot easzi{tact I Vi téﬁrﬁough a_ variety of

NP
i nhi bi t sweh pehjbitors R diselpsgdein the, diteratuze. 5 fiinglude 44 Ss Fatens i Moy

mat ri x lgdn@ Pt L.nhi by t J r LN [ iated.
Wih metatrEoPpISLes Fenhby M, RS Xty S PRENING | 5896 550, R0 © 0
provi de¥Febraatyi26)d99 Wu Handy, et 41081 PdteritiNa. #(1173,088, issoed:8eptamitair 43 5E988and
which are_effective in treati rll\g)acondi tions characterliz

$ !
activit {0 ¥folamnget s e Latenh Noa A 143,84 155y W&d@ﬁﬁv&ﬁi@ﬁéﬁ?ﬁ% es to

Ra R otbrcped paRnE PAMAEbYNG. STERAE Wik ifcepftc: 29, IhT B Btbatitsl o ana
- NHOH,  eBaMOnteriydndl PReht Poblivatiod No. WB) 93209090, pablisHeddMiay ok, 11948 agen, -
hydroxyl , al koxy,_ alkyl. _alke

nyl,. al kynyl . heterqal kyl, hal gal kyl
cycl oal kpmurseetealsc Warlh Patgnt P{i{lpi}?a,mar%ﬁ;b?“@& published Qetoper 15, 1992 by
het er oapyl alikY let afNdnd 3 2G5%An Patent Publication No. 498,665, published August 12,
1992 by Beckett, et al.

15 ‘It would be advantageous to inhibit these metalloproteases in treating diseases
related to unwanted metalloprotease activity. Though a variety of MP .inhibitors have
been prepared, there is a continuing need for potent matrix metalloprotease inhibitors

useful in treating diseases associated with metalloprotease activity.
SUMMARY OF THE INVENTION -

20 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):

0 R?°R®
' 7\

R s” 6~
R*TSR®
R 0
25 wherein:
(A) R'is selected from -OH and -NHOH;



(O R3 is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,

hal oal kylwood27sy! , arylal kyl, heteroaryl, heteroaryl al kyl pcTyisbonsissy! , and
het erocycl oal kyl; (D) R4 is -(CR7R7' )k-X-(CR8R8' )r-E-A where: (1) k is
fromO to about 4; (2) 1 is fromO to about 4; (3) each of R?, R7 , R8,
and R8', when present, is independently selected from 10 hydrogen, alkyl,
al kenyl , al kynyl, aryl, heteroal kyl, heteroaryl, cycloal kyl,

het er ocycl oal kyl hal ogen d hal.oal kyI : el m S,
i EE g)o_e’Rgﬂ S( oﬁy, Ria%a q‘: %&9&‘;& m%ﬁ%&b) allbxf, Eﬁ%ﬁg%&ﬁ‘ﬁ ‘rp?g‘yl
- s er Ak lkyl, Neiéro Qﬂ RGNSk By,
sel ected from hygroge}] al llyl aléj}kenyllﬁy al kf/j}h&)}l leﬁltat erzm?lkyl hal oa kyI ,

aryl, _aryl al kyl heﬂamaeylaﬂcyylandhhbgel,oaryl al kyI cycl oal kyl , and
het er ocycl oa

| kyl i | d RO’ h
whi ch t hey aﬂgybgﬁgédg I%ﬁi?‘l’g?’ywﬁ’aﬂ g myctygﬁiag’teef A tlk@gﬁ Og{kg ycI I C
ring gontaini ng %@@raéﬁlanaﬂ eEérBﬂ'yI %Mm'c@bmfan&ma%dﬁgtéo@fcﬁmlkyé

heteroatom; s-sel ected 'from a coval ent bond

-5(02) -, -N m@) RYis {NRMW-(CR-N()BEQRmm - N( CONRLOR10' ) -, and
- N( SO2R O-, wnhere (i) _each R10 and R1l', when present, is independently
sel ected from hf{Hr o@%ﬂW&IQéFIabOHHQenyI al kynyl, heteroal kyl, hal oal kyl,

aryl, aryl al kyl, roarylalkyl cycloalkyl and
het er ocycl oal kyI (2) % ‘?‘[‘éﬂ} B@hghd R10', together with the ni trogen atom

to which they ar es)bosmcbfn?om RE Qnm*mwmen@aése@mﬁlhaeﬁenasﬁﬂy sél&ted from
heterocyclic ring  containing from5 to ri ng1 atons of which from1l to 3
Yis

‘are het eroat ons; pr obydfegen, hatlk)dheﬂkiﬁyl oalkgnyls andovhetersallybndheterqaryl.6)

a) Ais selected from r,0 al.k het er oal kyl, 30
élal) oal kyl, aryl, ar y?%ﬁl?éjﬁyl ﬂ%?@%%{?éb‘yl ﬁgl[og?%gp 81%9? cycl@&gl kyl, Y and
het erocycl oal kyI or #oasHPE/ [ 28 . A-N(C r wth R7,
R7 R8, R38~ R9 R9(4) R}lcgsg%?e%ag Jof?l th)L%r@r)n an%lIg%I)l yNéubst?lgut ed

8

het erocyclic ring coN(GOsRDg N(EOMNR® and FNES QRS )rs whierenti) eachfR'oand R0 3
are heter oat ons; when present, is independently selected from hydrogen, alkyl, alkenyl,
15 alkynyl, heteroalkyl, haloalkyl, aryl, .arylalkyl, heteroaryl,
heteroarylalkyl, 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;

20 (5) E is selected from-a covalent bond, -O-, -S-, -S(0)-, -S(0,)-, NR'%)-,
-N(COR'%)-, -N(CO,R"%-, -N(CONR'’R'")-, and -N(SO;R'%)-, where (i)
each R and R!Y, when present, is independently selected from
hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, cycloalkyl, and heterocycloalkyl, or (ii) R'

25 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 ffdm 1 to 3 are heteroatoms; provided that when /=
0, E is a covalent bond; and

(6) (a) A is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,

30 baloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl,

and heterocycloalkyl; or



(E) R5 is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,

hal oal kYO 012184, v| ~ arylal kyl, heteroaryl, heteroaryl al RGT/USS4/ 28194 kyl |
and heterocycloal kyl; (F) R6 is selected from al kyl, al kenyl, al kynyl,

het er oal kyl, hal oal kyl, aryl, arylalkyl, heteroaryl, heteroarylal kyl,

cycl oal kyl ,"heterocycl oal kyl, and : hydroxyl; provided that when k > 0, R6
Is -OH and when k = 0, R6is not -OH (G Gis selected from-S, -0-,

-N(R ") -, -CO(R")=GR A toge H&%m’ ,R’ang R¥ R’ R‘°"‘G'FR|5’K§€& nﬁmd R

when pr esent, is in ependen eéted from hydrogeh, a en I
al kynyl, het er oal kyl , any)btlormhyesubstltyted lteym'bmhk)ring amﬂamimgtmmdytd aal kyI :

(H ZzZ is selected from, (1) cy al k nd het erocycl oal kyl; 1s (2)
-L- (CRL2R12' ) a- R13 vvheF‘Bé °<§'IVYCi§ w%araﬁemoa&omf,b) L is selected

from-C G Cgp% d pé@ when
present, (E?n epen led@?y sel gct 8 fro bg k&ﬁ} ﬁg&%ﬁgﬁkeny?} 1g’tl kynyl ,
ﬁrlyls I Ee]t er oaljlayyl aﬂyﬁllqd,dmtg;baryl Inetemm'y( dlalﬂklylg)clyclohlky}%raﬁdhgﬂefﬁaiykmhhlkydnal ogen,

al oal ky I n oxy is selecte rom rogen,
aryl, het er(gi ‘sals%??teda}f?@ %k yFﬂ]kYHﬂt dicterpatiyl. baloafkyk yaryl,

het er ocycl oal k C Le t R13
may al sg be sel%’t’:?ﬁg f:rﬁg{r%p y(fﬁf%?ﬁﬂ%&y]) %?%&lf)ﬂg?f%%h grgg
i ndependent |y sngﬂmxylaqu\ﬁdmﬂlhly\dhaqeﬁﬂ Rf l6y-0H andcwhynt k =20, Wﬁslhot {o#;0al kyl ,

het er oal kyl , ar het er oar (o | kyl and t eroc al kyl, or
rd ana FAG)" Qi etenien F a1 ﬁﬂ(ﬁ?&,@ﬁ R P RO Dy ade’ bondéh')

L0 Bo 8 ring alBRC e ech BT 8 R b Qé?tsgrgfévbispswie%(‘:? St O
where: 5 WO 01hgdid3én, Fé%/ LﬁQéHy?&n%yl (lﬁier&lﬁyla&% @e&roﬁ‘ﬁp Qyélsalkpﬂ%i?@ndent ly

selected from hydrogen kyI "al kenyI al kynyl [ "heteroal kyl, hal oal kyl,
aryl, het er oar peterocygloalial:kyl . het er oal kyl and {C(O-Q (CRI6R16' )b-R 7
wher e: (H) Z is selected from: '
(1) cycloalkyl and heterocycloalkyl;
15 (2) -L-(CR"R'*)a-R" where:
(a) ais from 0 to about 4;
(b) L is selected from -C=C-, -CH=CH-, -N=N-, -O-, -S- and -SO,-;

(c) each R' and R'?, when present, is independently selected from
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,
20 _ 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 L is -C=C- or -CH=CH-, then R"* may also be selected from
25 -CON(RMR') where (i) R' and R are independently selected
from hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl, or (it) R™ and R,
together with the nitrogen atom to which they are bonded, join to
form an optionally substituted heterocyclic ring containing from 5
30 to 8 ring atoms of which from 1 to 3 are heteroatoms; -

(3) -NR“R" where:



(i) b |s fromO to about 4; s (ii) Qis selected froma coval ent bi)nd and

-N(R1) - ; W048127084) each R16 and R16', when present, is in

sel ect ed from hydrogen, al kyl, al kenyl, al kynyl,. aryl, heteroal kyl,
heteroaryl, cycloal kyl, heterocycl oal kyl, hal ogen, hal oal kyl, hydroxy, and
al koxy; each R17 and R18 is independently ,o0 selected from hydrogen, alkyl,
al kenyl , al kynyl, heteroal kyl, haloal kyl, aryl, heteroaryl, cycloal kyl,

and het er ocycl oal kylta) OR' %Jkaﬁ‘éa& i 1nH&%H&ﬁIy Ydlédied h@nﬁh?dfbgéxﬂ alkyich

they are bonded, joi'nto rman optionally substituted heterocyclic ring
~cont ai ni ng from5 to 8 alkegylat catieymyl, whetetvalkybm baloalk3l,ar aryl,S hetewnaryd: onrs;

or R15 and R18, together with the n gen Q¢ %ﬁn’f are bonded,
join to forman opti onal¥§l OaKMbéWYQ?ﬁ fé@r@épitpb 1¥Y@ d’Fh%‘Fm ng from5
to 8 ring atons of whi iﬁ fb[g%bgogb?ﬁg het eroatons;. or (b) R15 and

R15', together with the |trogen atom hi ch t hey are 20 bonded, join to

form;an optionally SUbS‘{il)kaelwtddrmthldomlemrlgmdmdt-ﬂ(h}D}gaﬁdom 5 to 8
ring atons of vvhlchfromlt gt eroatons; and E -

CRIOR 9'*A' G (4) c ', \hidreach (lb? apd E \Nhﬂ?ap%esﬁlﬁdéﬁ)émﬁtlﬂ%}“@eﬁféé‘tt‘éfb from
CH and -N-; 25 (b) L' is ele

- Q(R20)=Q(R20' ) -, - NEC(R2 Sac Al ﬁhﬂ?ﬁ“@a@ﬂ"&‘%oéwﬁzé‘e‘“‘ﬁ%‘éﬂ

present, is independent| yh%eérs&ypdcjc!&mﬁyﬂé@aﬁwoandyyI hala &emﬁloamylkynyl
“heteroal kyl, aryl, heteroaryl, cycloal kyl", and %er ocycih kyl; (c) cis

fromO to about 4 6 WO 01/3d6ey, ROT eBosy2%ady R'( dndR'f iR wdgprndently
v e '”depe“de“t{% Sehrasbea A" A8, b, ki,

aryl, heteroal kyl
haloalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, or

R' and R, together with the atoms to which they are bonded,
join to form an optionally substituted heterocyclic ring
containing from 5 to 8 ring atoms of which from 1 to 3 are
15 heteroatoms; or R and R's, 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
20 ' bonded, join to form an optionally substituted heterocyclic ring
containing from 5 to 8 ring atoms of which from 1 to 3 are

heteroatoms; and

E-M
B '
’{AL' CR19R|9)_ A!_Gl
[+

(a) E'and M’ are independently selected from -CH- and -N-;
s (b) L' is selected from -S-, -O-, -N(R™-, -C(R¥*)=C(R*)-, .
N=C(R2°)-, and -N=N-, where each R? and R?®, when present, is

, where:

indépendently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl;
(c¢) cis from O to about 4;



cycl oal kyl , heterocycl oal kyl, hal ogen, hal oal kyl, hydroxy, and al koxy; s
(e) A MOUQ78 4 cd from a coval ent bond, -0-, -SCd-, - C(BET/USK/ID N( R21) -, *
-N(R21)-, and -N(R21)C(O-; where d is fromO to 2 and R21 is sel ected
from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalkyl,
het eroaryl, cycl oal kyl, heterocycl oal kyl, and hal oal kyl; and 10 (f) G is
-(CR22R2r)e-R23 where e is fromO to about 4; each R22 and R221, when

present, is indep e el egtd - | kynyl ,
aryl, heteroal kyl, e?grk%é?yla?ﬁclggf E‘gﬂgﬁ]ﬁ}&ﬁg?@%@ﬁ@m@#&%%ﬁgn,

hal oal kyl, hydroxy, albydrogenndliol,yhlienyl, allyayR2aryl, shaetoalkyd,dhétemaylydr ogen,
al kyl, al kenyl, al kynyl, hal ogen, is heteroal kyl, hal oal kyl, aryl,

het eroaryl’, cycl oal kyicycloatkyl,nbeterasyclenlkyl, khalogess Waloalkyly ysoxy, oanst her |
with the atons to whi Calﬁ(oxt}pey are bonded, join to forman. optionally
substituted heterocycliC “ting containing from5 to 8 atons of which 1 to 3

ar e het er oat ons; (@; RO jgngtiédetd fr@iekhebvalkdth bohg, apars.ga)- whiah)-t hey are
bonded, 20 join to forman o ;i onal L] substi tut ed heterocyclic ring
containing from5 to -S(@NME af-NiRi K‘handt-UﬂBZ (O ewhksro at is fiom Orto2h

optical isoner, diaster r. or, e i onper, for Formul I or .a
pﬁar maceuti cal | y- accéﬂﬁg‘g?e'sssﬁkf{,égg&mﬂﬁ@ t 9@?@?‘?&?91%@”@%% apL or
i mde thereof. This i nm 'rgpar%?—galggp,lwfgﬁmggt E¥Abaliyl0 MictocytichBhyg! eoner s

and enantioners of the. 25 ove, and pharnmaceutical I'y-accept abl e
salts, biohydrol yzabl andbalvalkyli@sders, and im des thereof. The conpounds .

of the present invantign are sseful,for the treatnent of diseasgs .and
cordi ti ons which & dFé@rﬁzéﬂkbyw{iﬁMn’Fé#M%ﬂ At & §§‘§'biac?‘}‘\/i't y.
Accordi ngly, the inverfron: : r-ﬁaéh' g5k | Lhi ons
conprising 30 these ccﬁ)inp’gﬂlﬁ%gﬁkgﬁ%’ l|Qr11ve t,ﬁ“ﬂ?ﬂ%ﬁﬁﬁ%&f‘%ﬁ%%ﬁé}‘s, met hods
of treatnent for net alkenpl, otaliosasl,r eargl, echeterbalily ks . heferbidyl) 1/ Aeliddkyl, .
PCT/-US00/ 28194 DETAI LED DESCRI.PTI ON OF THE | NVENTION |. Terns and
Definitions: heterocycloalkyl, halogen, haloalkyl, hydroxy, alkoxy and aryloxy;

and R is selected from hydrogen, alkyl, alkenyl, alkynyl, halogen,

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

heterocycloalkyl; or R*' and R®, together with the atoms to which
they are bonded, join to form an optionally substituted heterocyclic
ring containing from 5 to 8 atoms of which 1 to 3 are heteroatoms;
or R? and R%, together with the atoms to which they are bonded,
20 join to form an optionally substituted heterocyclic ring containing
‘from $ to 8 atoms of which 1 to 3 are heteroatoms;
or an optical isomer, diastereomer or enantiomer for Formula (), or a pharmaceutically-
acceptable salt, or biohydrolyzable amide, ester, or imide thereof.
This invention also includes optical isomers, diastereomers and enantiomers of the
2s  formula above, and pharmaceutically-acceptable salts, biohydrolyzable amides, esters,
and imides thereof.

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

10 these compounds. The invention still further provides methods of treatment for

metélloprotease—related maladies.



The followng is a list of definitions for ternms used herejn. "Acyl" or
*car bony| WOM284 5 di cal formed by removal of the hydroxy fFHHU§00/%8194
carboxylic acid (i.e., RC(=0-). Preferred acyl groups include (for

exanpl e) acetyl, fornmyl, and propionyl. "Alkyl" is a saturated hydrocarbon
chain having 1 to 15 carbon atons, preferably | to 10, nore preferably 1
to 4 carbon atons. "Al kene" is a hydrocarbon chain having at | east one
(preferably only one) DETAWED DESORTETION ObHTHE NWENEIONg 2 to 15 carbon
10 atons, preferably 2 to 10, nore preferably 2 to 4 carbon atons. "Al kyne"
s a hygrocarfomhsChd Defidivions at | east one (preferably only one)
carbon-carbon Tripre bond and havi ng 2 to 15 carbon atons, preferably 2 to
10, nore pref eFlmbfolloving ista tist dfadefinitdons for A¢nms ysedhergin. and al kyne chai ns
(referred to collectively as,".hydrocarbon chains” e.strai ght or

br anched and n’é&cygeoﬁngﬁ‘%g?ﬁt dfé’dr@‘l’:"étﬁgf'?cr%ye : %gﬁ%gﬁg%d‘}’f}{%ﬁ an as

al kyl . al AR il WERADEI0)S). NPMFerPEE ab1 $10Bp irRiMsdeeEor RikAhSled Rlc¥tyRne
br anch. cére g??cegg cg€’ns are g)l kyl .eAI kylé)j,; al kene and gl kyne E;Zr octgr bon
chai ns edoimytegndpropionylibsti tuted or substituted with from1l to 4
substituents; when substituted, preferred ,chains are npno-, di-, .or
tri-substitutediky H?P,sa‘é‘WgﬁgﬂgEW PIk Ghain hﬂ??‘ggaﬁo ncagﬁ% atomsepieferably pe
substi tuteg i tomisy “(lkéhe” 9 B B98ro¢Arbol ShemOfvidglaty . 20
acyl oxy (lgggﬁ%’gﬁe})gg?(})ﬁwpﬂ%%gwaﬁ‘f (e.qg., e'pﬁenyp), hetoer oaryl, gt

cycl oal kykast ohet(prefergblyoaili yne) eprbomcybbe,doablenbondaandibavieg 2 tonl f@arboat o,

o e AN PreGERYY. 3 poof{ more GURRTR 2 4 At giomsy | kYR gl
and exo - oHAk . [ ) QVEdn- rinial! e or

~al kyne gl%ydf E e. gc.:h,%"? g%wﬁ? g&gaﬁgf)% Fér)@fe!?egflg O(E:“ -aialrl\e)corrprr} gggg%fmgﬁtﬂﬁg

pr ef er ablandthaeimg 2 tool HMcarlsar dioms gireferabiy2 to h8, mereepreferablk 2 Ito 4redriontatorBs.

P oyt ks 2o P, GBS B Ao UG Rl <aor B Arrerhon STRRD) gy )
hyd in | | v aalloy | e .
ydrocar 3’%27'%3@;”0*3@38&@ Kd n%?ul?elﬁﬁ%tl{u'te@q g&l&?n@%tﬁd’ Feferfddoblshthed)

Preferre roups 1n exanp oxy, ethoxy, propoxy
and alsl ylalkey, abked® il 2kPhel cRaihs UEIE 181 94 twoAbrdnthéss prefesabdyradniec branch.

hydr ocarhbon_ring. Aryl rjngs e nocycli ¢ or fused., bicyclic rin
Syst ere. PeRveEg chrims vy plloty dlodoAlkant 289 Al PYFRGREbeT, CHaiEs Frchymey be
Monocycl iygsdoributld B9 Subdtftutel SAith HoRt 166 4 QuBSitBEREYWhér SaSstinBLeY frefred V|

rings contain
chains are mono-, di-, or tri-substituted. Alkyl, alkene and alkyne hydrocarbon chains

each may be substituted with halo, hydroxy, aryloxy (e.g:, phenoxy), heteroaryloxy,
-2 acyloxy (e.g., acetoxy), cérboxy, aryl (e.g., phenyl), heteroaryl, cycloalkyl,
heterocycloalkyl, spirocycle, amiim, amido, acylamino, kefo, thioketo, cyano, or any
combination thereof. Preferred hydrocarbon groups include methyl, ethyl, propyl,
isopropyl, butyl, vinyl, allyl, butenyl, and eiométhylenyl.
Also, as referred to herein, a "lower" alkyl, alkene or alkyne moiety (e.g.,
23 "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.
"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

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



from8 to 17 carbon atons, preferably 9 to 12 carbon atons, in the ring.

Bi cycl i (VAPYPFI084 1 ngs | nclude ring systens wherein one rPEEUSE0R81M ard the
other ring is. aryl, «cycloalkyl, or heterocycloakyl. Preferred bicyclic
aryl rings conprise 5-, 6- or 7- menbered rings fused to 5-, 6-, or
7-menbered rings. Aryl rings may be unsubstituted or substituted with from
1 to 4 substituents on the ring. Aryl may be substituted with hal o, cyano,

ni tro, hydr oxp,rypakbaxdrontiic Wydratabdd A ﬁﬂg txsréﬁé%&ﬁkg?ic’opﬂsgal kyl',

10 phenyl, aryloxy, alkoxy, heteroalkyloxy enedi Ooxy,
het er oablyydxy nngrsysm;s cd%bnotamh@ rarylhangsnk:ontﬁ’meﬁecarboh eutgths lnnrthe rimg:| ude
napht hy

ol err aryl. ring radi cal
i s phen °n°°¥§l¥‘§l"’5¥£//nx$ss ﬁﬁffg@#dr E?d glFenPngPE CY% '<7‘|af>§kms| COREAHR (.
-0-ar yI I | ddfifn(
napt ny1 o SULE EAROnAnG RREANED (0 12 il &%‘Zf‘%ﬁé?ﬁﬁh@é BRI iy s
a Sad urahgd include gatgi isystenis hylerean rone nring ng . ar§y andathiey bther mipgg ds eryhot

aronatic. cl oal i ngs .are or re fused, splro or _bridged
bi cycl ivcyck%i gﬂé?fﬁﬂ%ﬂ@éycf%?ﬂe%ttwwaw RS EOMPHSH St brPRAout 3 to
about fer _q.mgs aﬁ%’ i.ng.

Bi cyclic cycféaa%%rs?dngggc%ntagynd rom {Zlggt'oﬁ%g C rg{l) todﬁsﬂbgt%‘?e erably
from?7 drosubﬁummdbwnh eﬂmmni toi msnltsatufmtsgon Elreetﬁmg.r Aadybmay dei substityteldosdtk y |

rings corrprlse4 -menbered rin fuse o 5- -, or_7-

rrenber ples Hge d’dfiﬂ?‘ly r° Y nEPN9e aﬁ’h‘% 'aﬁlﬁﬁeiﬂetﬁt‘”g@&b‘t‘lf’ﬂhé]d Wit h
fromp | VLt W th
at - doedh aﬁt‘E&t G S LA S T

car boxw,nya:mrmnatmyham)ﬁ oPrefenyddoary] ringSinbintie maphthylokqtyl, aylyhnandgshehynat i on

t hereof . Preferred oal k r| n s ipclude cyclopropyl, cyclopentyl, and
cycl ohekBa most pref; S‘TCS%WE“H&F ¥} uoro, chloro, brono or iodo.

Preferred halﬂgﬁfx@nfjsu ﬁo?,f(yﬁghl Pid?ca@nﬁavliﬂé)% ?ub@ﬁﬁfeﬁ{ e, t-@hﬁfﬁ ly are

chloro and fl Is a stralght, nche or cyclic

hydr oc dirkferred wiogoky gtcm}bs vin¢lhdeo (fer exampsle) pmmxm@ﬂsdm inhetbonypheitmaf er r ed
are Ci- }! |.0 ‘H@/ more preferred are C1-C6: 9 WO 01/27084
PCTI’USC?E?Z%‘T@% NRPERAXY- still nore preferred still are C1 -C3

hal oal kyl s. ¥ fdi!l{ﬁdlsfhaéa@uxﬁiéﬁ%tr hs#tiafedaydrocatbén g "Cy ABAIRY Crings are

" Het er oat ont |s a nitrogen, sulfur, or oxygen atom G oups containing nore
than mob atematico aCyelvalityl dogs aermodcyekiarar drefusedaspires or bridged bicyclic |

ring systems. Monocyclic cycloalkyl rings contain from about 3 to about 9 carbon atoms,
preferably from 3 to 7 carbon atoms, in the ring. Bicyclic cycloalkyl rings contain from 7 .
0  to 17 carbon atoms, préferably from 7 to 12 carbon atoms, in the ring. Preferred bicyclic
cycloalkyl rings comprise 4-, 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-
membered rings. Cycloalkyl rings may be unsubstituted or substituted with from 1 to 4
substituents ort the ring. Cycloalkyl may be substituted with halo, cyano, alkyl,
heteroalkyl, haloalkyl, phenyl, keto, hydfoxy, carboxy, amino, acylamino, aryloxy,
»s  heteroaryloxy, or any combination thereof. Preferred cycloalkyl rings include
cyclopropyl, cyclopentyl, and cyclohexyl.
“Halo" or *“halogen” is fluoro, chloro, bromo or iodo. Preferred halo are fluoro,
chloro and bromo; more preferred typically are chloro and fluoro.
“Haloalkyl" is a straight, branched, or cyclic hydrocarbon substituted with one or -

30 | more halo substituents. Preferred are C1-C12 haloalkyls; more preferred are Cp-Cg



S "Heteroal kyl" is a saturated or unsaturated chain containing carbon and.
at | east WQ@AH271984 er oat om wherein no two heteroatoms are 209728194
Het er oal kyl chains contain from2 to 15 nmenber atons (carbon and

het eroatons) in the chain, preferably 2 to 10, nore preferably 2 to 5. For
exanpl e, al koxy (i.e., -0-alkyl or -0-heteroalkyl) radicals are included

I n heteroal kyl. Heteroal kyl chains may be straight or branched. Preferred
lo branc hilealkiRS Prefertd halol snbstitaerits arech. .
Preferre @%ﬁf}g%ﬁ}ﬁzﬂlé a@?@g&g?a?éegﬁv%’nsat urkgt ed heteroal kyl have one or
nor e Carﬂﬁtsro(mdlchrorodoubl e bonds and/or one or nore car bon carbon triple

bonds. Pref d t ted het Ik ls h . d
one L1 pl o borReHBRE <t BIROBFy SRS ot ueed g Cobts G e AT
be u”S“bﬁﬁédﬁé#rggtoﬁ{ gggﬁﬁm,ﬂgremﬁge,fog%sl to 4 15 substltuents Preferred

substitu eteroa are nono-, di-, or tri-substituted, Fbteroalkyl
may be subst i tHewetbatkyihid aseturated pt unseiuratedishiain pentaining earbesy an rapﬂ@ﬁty
het er oaryl oxy, acyl oxy, carbox

| | L kyl,
het er ocy RO BRIV LTE Bl hefrSoatants i ARt g o oY e Bt
cyano, AY ¢ ‘i?'ﬁ%rﬂﬂéﬂ 891515 84861 and DeteFi6hOZYhe chﬁmaﬂreﬁ'éﬁﬁ'@t 2Go HO“Q

cont ai n| 8 car ons and from to about 6  heteroatons in the ring.

Het er oar yoré prefirablye2 toofioFyr bxample, dlkexd(ilsi,cyxhikyl of RQ ht;tstcmliwl) radieadeycl i c
het | t f b 5t b 9 t d
het er oat ém;élﬂaé@féﬂg%‘%o;ans ernaikehas ey be RIRB pf hinchd, ErytETes "
het t | 2

et er oart( 3n5ﬁé?lgﬁette e'ﬂ{)ffnlé?vferzgﬁ@B%r ﬂvolﬁr%ﬁﬂt’ﬁr prefepdBly diiebfmdh! ¥ PRefted

menbdt a icyclic héteroaryl rings include ring

syst emns nétefoalldyl ane satunged.s Uﬁ$ammmdyhetenwlklyhélav0tdmr o:r mcgeu@rlmryca,rbon
heteroaryl cl oal kyl , or heteroc Ioa I teroaryl
ring syséehie bonds pad/on onegor more; ¢ rW@% ed 1g1satu J]
menber ed n h YRR lélbsﬂdof'n fI pRdfetablyeenevi t h
from1 tgétﬁ%ggﬁl#;ﬁﬁjen ?Irotwot E‘EUHJ?%S SsHet er o?r’? eosu%ﬁf | tutygd W th

hal 0, cyassble Bohd.o Heterdaliyl chaidomagbzounspbstituted, oraupsmmedmlthlﬂqn 1t04
het er oal kyl , hal oal k

PCTI WSOosutstitientset er%’&f";’feg ggbsgptﬁ‘i&‘%gﬁglﬁia %rfn?%r e T’O%{'DZ% %{})Fté%‘ted

het d | OS
oo N snEeelSdIET 5 Sabeied et B R e

| soxazol Betetoaryloxy, acyloxy, carboxy, monocyclic aryl, heteroaryl, cycloalkyl,

heterocycloalkyl, spirocycle, amino, acylamino, amido, keto, thioketo, cyano, or any
combination thereof.

20 “Heteroaryl" is an éromatic ring containing carbon atoms and from 1 to about 6
heteroatoms in the ring. Heteroaryl rings are monocyclic or fused bicyclic ring systems.
Monocyclic heteroaryl rings contain from about 5 to about 9 member atoms (carbon and
heteroatoms), preferably 5 or 6 member atoms, in the ring. Bicyclic heteroaryl rings
contain from 8 to 17 member atoms, preferably 8 to 12 member atoms, in the ring.

2 Bicyclic heteroaryl rings include ring systems wherein one ring is heteroaryl and the
other ring is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl. Preferred bicyclic
heteroaryl ring systems comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-
membered rings. Heteroaryl rings may be unsubstituted or substituted with from 1 to 4
substituents on the ring. Heteroaryl may be substituted with halo, cyano, nitro, hydroxy,

30 carboxy, amino, acylamino, alkyl, heteroalkyl, 'haloalkyl, phenyl, alkoxy, aryloxy,

10



ND ND N\v NN NSN N N I sot hi azol e Thi azol e 1, 25-Thi adi azole 1, 2, 3-Tri azol e
1,3, 4- T2 ¢ Furazan H H H N NL--N NNN N; NL- N (: PCI/USDORSE4 )

1, 2, 3-Thi adi azol e 1, 2, 4- Thi adi azol e Benzotri azole 1,2,4 Triazole Tetrazole
N 100 O~ %N (SINNShN t-NNNNNNNI1IN 9,2, 4-Oxadi azol e

1, 3, 4-Oxadi azole 1,2,3,4-Oxatriazole 1, 2,3,4-Thiatazole 1,2, 3,5-Thi atazol e
,O, N, (NN' N, O JNN 1/ NONiINNI 2, 3, 5- Q<atriazole 1,2,3-Triazine
1, 2, 4- Hetcr@arptoxy loParfy Conllihativhl théredd Feefepta hater ddxyl"ﬂl s thdiede, bufdrbhot N NJ
N, N N Pyridine Pyridazine Pyrimdine * Pyrazine Triazine Indolizine
| ndol e limjted tq, thedollrwing:x> \ NH/ / N |soindol e Benzofuran Benzot hi ophene

1H I ndazol e Purine Quinoline HN\ Si/ ((\ NcCNH :NH~~ 10
Benzi m dazol e genzt h%zl e Bek}zoxazqfle Carb zoI e 2 D| hydr o- I H | soi ndol e

11 WO 01/ 270 CT/ U 2819 \'N I N"TNHNNM N N
| soqui nol i ne ®Lanol in ht ha I ne \b.z nazo e QJI al i
1, 8- Napt hypyril_.u(}l_énne Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole

H
N S O

-8 S S .
N ( _7 NN N « P NN
\ /7 N / \_J ;{,J N N/
lsothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole Furazan

H H

H
.S S N N N
N") oo Cor 9 W
R LN N LN N-N
1,2,3-Thiadiazole 1,2_,47Thiadia_zole Benzotriazole  1,2,4-Triazole  Tetrazole

O 0. - O. S. .S,
Ny O o - o

Ly N—N N—N N~N |
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
N N N N N
- LD

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

H
N, -~ N . N

Pyridine  Pyridazine Pyrimidine  Pyrazine 1,3,5-Triazine Indolizine - Indole
o H " H
— 0 S N\ N’\IN N\
N i ? '
©:/NH ©1/) 4 | ' 4 I\N/ N P
Iscindole Benzofuran Benzothiophene 1H-Indazole . Purine . Quinoline

Cry O O 0 Co

Benzimidazole Benzthiazole Bénzoxazole Carbazole 2,3-Dihydro—1H-lsoindole
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(" NL I CC Nzzt NHNS NN N' OO Pteridine Acridine Phenazine |

, 2- Benzi swblw1azos4i ne Benzylsultam H O NI | / CO O Coureriusoo/zsiod i ne
Phenoxazi ne 2H Chronene 3H-Indole I/ | cCaN Q,,, Q0 loo I N S Chronone
Chroman 4H 3, 1- benzoxazi ne Phenot hi azi ne Phthal an s "Heteroaryl oxy" is an
oxygen radi cal having a heteroaryl substituent (i.e., -0- heteroaryl).
Preferred heteroaryl oxy groups include (for exanple) pyridyl oxy,

furanyl oxy, (thiophene)o '

y, (oxazol e)oxy, (thiazolelpxy, (jpSOxgzole)oxy,
pyr m di nyl ox¥ DMI f‘imy ~Nipen & I ?'P\Het psiﬁoalkyl" S
asaturateu $a tedr caRf a SR t andNgsfroml to
about 4 (preferably to”3) h&terdatons”in"the rlng.N Het er ocycl oal kyl rings

are not ansggainbine Helnacliney cPhtabliile r iQuirmzeline n@uinaxplirei ¢,8-Baptaypyridings ed,

bridged, or Spiro bicyclic ring systens. Mnocyclic heterooeyclaal kyl rings
contain fro \ﬁ?’ QLN by A% ms brjp, and ro,NHoms),
preferably ;Eo S_RNO Q [ : pef~Bl cycl i “Sa

a

het er ocycl oal’ Myl > ng {

7 menber “atons, pref@rdbly 7 to

1s 12 nenber phfdife | N Alidind | N0-  BpR¥ifkine NeR@engisuthigmlide |Benkzyigatamont ai n
fromabout 7 to about 17 ring atons, preferably from7 to 12 ring atons.

Bi cyclic heterocycloal kyl ri ng}s may be Jused, spiro, or bridged ring
h Nal_ ey

systens. Prefepgedobigyclic er geral Bl e 5-N 6- or
7-menbered ri f uskd to , @ cys! oal kyl
rings may be bsthg# t ut ed o bst™NAITes WA

ri pes _ddapri se
Jeals.

f A 0 toH substituents
on the ring. Heterocycloal kyl. may be_substi.tuted,, Q?I 0,2, ,

hydr oxy, car box§eumaspo, tht%?é@f“o, anfﬁ%r}ox%gﬁ amgr’i)(l)#ﬁrgcy , aan'fﬁgggal kyl ,

het eroal kyl, 12 WD 01/ 27084 PCTI US0O0/ 28194 hal oal kyl, phenyl, al koxy,

aryl oxy or an ipat i Oxythereof | Preferred. ubﬂit ent s_QQ
het er ocycl oal i nd| ude phl o Jandgha6a yl . ernge ef] ycpoal kyl
rings include, ~uty are ot Timte Q, ~t he f —-. O

o N

Chromone Chroman  4H-3,1-benzoxazine Phenothiazine Phthalan

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

. | “Heterocycloalky!" is a saturated or unsaturated ring containing carbon atoms and

10 from 1 to about 4 (preferably 1 to 3) heteroatoms ih the ring. Heterocycloalkyl rings are
not aromatic. Heterocycloalkyl rings are monocyclic, or are fused, bridged, or spiro
biéyclic ring systems. Monocyclic heterocycloalkyl rings contain from about 3 to about 9
member atoms (carbon and heteroatoms), preferably frbm 5 to 7 member atoms, in the
ring. Bicyclic heterocycloalkyl rings contain from 7 to 17 member atoms, preferably 7 to

1s 12 member atoms, in the ring. Bicyclic heterocyc_:loalkyl 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. Heterocycloalky! rings may be unsubstituted or substituted with from 1
20 to 4 substituents on the ring. Heteroéycloalkyl may be substituted with halo, cyano,
hydroxy, carboxy, keto, thioketo, amino, acylamino, acyl, amido, alkyl, heteroalkyl,

12
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5,6-dihydro-4H-1,3-oxazine Piperidine Morpholine 4H-1,3-Oxazine 6H-1,3-Oxazine

O O ¢ O

Cepham Piperazine Hexahydroazepine 1,3-Dithiane 1.4-Dioxane Penem

Noo ~_N_o R_o
s N Y Y Y
N
SENg R Ir”” SN
S
S o] o] NH,
0 1,4-Dithiane Thiomorpholine Uracil Thymine Cytosine Thiolane
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As used herein, "manmalian netalloprotease refers to the proteases

di scl osedVOP12[es4- Backgr ound" section of this application. PERAISEEHS4nds of
the present invention are preferably active against "nmanmalian

nmet al | opr ot eases”, including any netal - containing (preferably

zi nc-contai ning) enzynme found in animal, preferably manmmalian, 5 sources
capabl e of catalyzing the breakdown of collagen, gelatin or proteoglycan
under  sui t abl g aseddieréinthimmakian Aepiloprotéise” fefars to lotdasersdis¢l0sgdein
found, for exanple, in U S. Patent Ng. 4,743,587, which references the

. procedur dhe)fBazkgsound” seetion of this,applicationc b Comppnngs of thespresers -nventiops o

t het b B
B ophy.  AEC PR ARG T BBl pbang P Ml
"A Novel coptafffifig (prefebstily Qﬁlc%idlﬁiﬁ%f eizyhie fouhd Ve ahinidl] prefetabldshaifalisn,
the. Matrix Metall oproteases”, FEBS Letters, Vol. 296 pp. 263-266 (1992)

Any sbandaurgesroaneble of eatalypiagythe breakdewn of sragem, sclatlnézre)rgtepalorpm ynder

~ proteins. of cour be, used. nt_ _conmpou ar.e npre

Dt of or abyaRe AgteycePRaRGns, At BRrie bR e TR Riipe i, BBt i i ng
pr ot easeyy YhipaRnfNo. 4,733,887, | which Irefekétces ithe ¥iwed@eaap CawstvARE al.> Anal.
stronel ysin or 'skin fi'brobl ast col | agenase. The abil g of candi dafe

conpound Biochem i $79) 993402345 ps%@ﬁ@smth@m s\)nbslyatg sndesoribesbby WsingastencHt,ed i n

Lo conf FhL 1P oHIBTET SR 45

extragts gnheg m&fé!l‘t%hﬁlahhﬂl,db@I]QEP@;ituﬁ%y Sﬁﬁsﬁ@@@%ﬁmﬁfustﬁlsiﬁykeof tRE QAKHAQWN
can be used. 20 "Spirocycle" is an alg% or heteroal kyl diradical

subst i t udetaldépratesds” oFEBStlcatters, R\Sﬁﬂ 296 e 2632664 1892)a dAox Istandbrt inethodt i s
ttached I nal.l di.cal bsti t f ,
a1 ndocanasing SF prepBSdh brIRes? R CRoiriR . il el THeS
~ pref er ablpYesanéorkpdiidb @fe ﬁ-fo?é"fﬁrefé?bbllyeacﬁlv&éhalngﬁhefaﬁ roYdase EHLYRG hit areand

het erocycCl oal kyl groups may be 25 Substituted w th hydroxy, "am no, and
am do gr aumsccmalsmgt ubteasos/ewhtcheaxfeo sinailrndn astaichwe  toenfor sexample; funiae

rh b b
o oups aeTaTFLE o ST BpRRIEE A fhekerd. e DI A SHFRE RoFwoRRR okt
am des) . yal r&éés?em%t?@ﬂ L63ourse 1 Bé tested ilYRh& adshpd dENeBbEY BboVeY  Isgiiedo, or

am do attached to a single carbon except where two nitrogen atons are
attached meﬁalbopsotngeeeem sarbersed &0 gomfimn theeinhibiting activity of the invention

compounds, or crude extracts which contain the range of enzymes capable of tissue

breakdown can be used. _ _

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

While alkyl, heteroalkyl,' cycloalkyl, and heterocycloalkyl groups may be
2s  substituted with hydroxy, amino, and amido groups as stated above, the following are not
envisioned in the invention:
1. Enols (OH attached to a carbon-carbon double bond).
2. Amino groups attached to a carbon-carbon double bond (except for

vinylogous amides).
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atons are nenber atons within a heterocycl oal kyl ring). 4. drox%‘ am no, |
or ani dVQV®¥d to a carbon that also has a hal ogen aPCRUSMRHY it A

"pharmaceuti cal |l y-acceptable salt” is a cationic salt formed at any acidic
(e.g., hydroxam c or carboxylic acid) group, or an anionic. salt formed at
any basic (e.g., amno) group. Many such salts are known in the art, as
described in Wrld Patent Publication 87/05297, Johnston et al., published
Sept enber  113. M6ré théh bne hydroxpt aminbyor ahidoattachddctoad singleraafhom> (exicepait i oni ¢

salts include the the alkali netal salts (such as Sﬁdi um and, pot assi un,
and al kal i ne edYhere B9 Ajtrogen atoms; greratiache g?né"é‘gﬁ’rﬁa& op atom, éﬁf&eorgani'c -

salts. Pref e”%?orﬂ@ér@%egn@e?la{o?xﬂ ‘pﬁibiﬂqqleﬁa}ﬁc Ci&hlﬁg?tﬁ?-sum as chloride

salts), sulfonates, carboxylates, osp s, a e like. Such salts are
wel | under st 9odyairoky)carsinb] loe canaido | atachedatul at barbeiithatealsarhassarhalageni s abl e
to prepare any nunber of salts given the know edge in the art. Furthernore,
it 1s recogni Aiachedd0 1% he skilled artisan may prefer one salt over another.

for reasons gfu r@?}gg%x}tﬂcm%@aﬁééﬁ#ﬂlg e i@ b RO BaI TDAmEN U1 g deidi

Det er mi nati oh I'mzation-of such salts 1s wthi e purview of the
ski | | ed(egg.t hydroxami o€ ciboxyle abidy lgye|orzabhmioard st fommedhathanylbasit a

hydr oxam ¢ acid-containing (i.e., 20 ﬁn in ,Fotyml a (IA I S, é\IHOi%

met al | ofer®t emiro) gHeUB; t Many rsch #alis app knpwn dprthe arty; aspdeseaibed dpWerld, |,
activity of t C u t 1S, T Y | | b _

ani mal . Paigpt EIERUBE B3r0s367. WehobiBal BEVALLY RBMURE] PSlptba LA o o,
actiye jngefporited i ffeentce hehdin Or Prefereadptationié sslis lincnidc ¢halelkaliamietads ar e
al koxyam des, where the hydroxyl. h drosﬂe)n]éob t he rgdrogl)e:m C ggi ‘L of

For mul asaits) (Sush ag|sadisgn Rpd, potsgiyp)p anfpplkpime agtak salts dsech @fere the

Tl aBBCI, T 56 B S0, B i dnElthal

cont ai NhdlfieR¥sihl Rhisredsalis)sulfohates,idasboxydates, phiosphrdtes, ad dhalikér the

Conver td i novehyelara vabtadrHaPd b8t skl risHR AHAIEe AEIEI LR S0l y o

suctt 1 e T8 Breblay oL B el g A B B 26104

ani no hiedoggieed ohatt the skylled artisan razy grefer boe rsaltaoyer)anotherdior geasenByofan acyl

moi ety sgtllixgi'li’ty, sltqibcl:fit:y(,))f(_n)xﬁulation ease and the like. Determination and optimization of
such salts is within the purview of the skilled artisan's practice.

A "biohydrolyzable amide" is an amide of a hydroxamic acid-containing (i.e.,

2 R!in Formula (I) is -NHOH) metalioprotease 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. Examples of such amide derivatives are alkoxyamides, where
the hydréxyl hydrogen of the hydroxamic acid of Formula (I) is replaced by an alkyl -

»s  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 of these compounds, or that is readily converted in vivo by an

5  animal, preferably a mammal, more preferably a human subject to yield an active

metalloprotease inhibitor. Examples of such imide derivatives are those where the
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A "bi ohydrol yzabl e ester” is an ester of a carboxylic acid-cgcoptainin
(i.e., RWOSLI2M$#rula (1) is -OH) netal |l oprotease inhibi to}’&flﬁ)gpﬂ/%g not
interfere with the 5 netalloprotease inhibitory activity of these
conpounds or that is readily .converted by an animal:to yield an active
nmet al | oprotease inhibitor. Such esters include |lower alkyl esters, |ower
acyl oxy-al kyl esters (such as acetoxynethyl, acetoxyethyl,

am nocar agingd Bydtogémof the hidrokamicacidref Fotmudnd) 5 replacsd bk g atyl meistydi.s) ,
| actonyl esters (such as phthalidyl and thiophthalidyl esters), |ower
al koxyacﬂ-@k‘;@)')@yl esters ,0 (such as nethoxycarbonyl oxynet hyl ,

et hoxycar bony Oxyehiulo e bIBR'SAY KRB Nila iyt (2. KO al kY

esters, choli a acylamno a esters (suc
acet-am degphiidl (BSiserOH) Metatiopsoaeat ishibitaonitedoéo rmutditigrietee witinttheat i on

of a solute (e.g., a, netalloprotease inhibitor) and a solyent (e.
wat ery. m@aﬁoprpmsglr&xrbmry,acmgyviﬁhese§wnaﬁar &ﬂsﬂﬁ gqadglmoe@%%%lw, p.

650 (1953). Ph | - : ' j
nvent i ot IPALE VR frive AEAABpRLAIRMISIRE® SUSF fuaRtRMO R I,
of the mairld OpfoRtepassacyldiydlkylor eftersy. (sudht elas eadetoxymetiypt | avetoxdiyethyl), N-
di met hyl f or mam de and ot hers known or readily determ ned b¥ the skilled

0

art i san) amingesarkenyioxyssthyd.a ipivalexlexymethyk andopiiguoxyeting estersdt dacteomd -

h the 20 stand ' ' d
Chon car estiis e, hiikilayt 25A Rl RbTRPL iR, £5Rr dcdlymctiBtl iy BaHSTSC
f or Mg anggehher aderi vaidth@gcabohylexgmaeboynds efthoxkhearbasilaxyethylvent iand i s

not intended to be limting. The application of other useful protecting
groups, sseprofoxyearbomstlexyethylwiestars), taleoxyplkyf ¢ gsterss ¢holingk estersy- and; jallkel. 25

1. Conpounds:. T ubjegt 4 nv | | onpounds of Formula (I): O
R2 R3 N Fcﬁﬁﬁlﬁﬁt}@ﬁf&{s fﬁlfcl?-z%s %‘#‘?"@é’%@’ffﬂom PCT/ USOQl 28194 wher e
R, R2, R3, R4\ 'Bslval®d, isCaadtinplek afoemed coyrahericogtbinkivl iofesl sahnw ge.g.,The
following provides a description of particularly preferred noieties, but
i s not | mesalleptotease imhibiter)eand a solvent (e.g., water). “See J. Honig et al., The Van
s Nostrand Chemist's Dictionary, p. 650 (1953). Pharmaceutically-acceptable solvents
used according to this invention include those that do not interfere with the biological
activity of the metalloprotease inhibitor (e.g., water, ethanol, acetic acid, N,N-
dimethylformamide and others known or readily determined by the skilled artisan).
The terms "optical isomer", "stereoisomer", and "diastereomer" have the
2 standard art recognized méanings (see, e.g., Hawley's Condensed Chemical
Dictionary, 11th Ed.). The illustration of specific protected forms and other
derivatives of the compounds of the instant invention is not intended to be limiting.

The application of other useful protecting groups, salt forms, etc. is within the ability

of the skilled artisan.

» II.  Compounds:

The subject invention involves compounds of Formula (I):

0 R?R®
~S y4

R*IER®
R )

R‘l
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scope of the claims. R is selected from-OH and -NHOH, preferably -OH s
R2 is se‘V@@f’éﬂ"from hydr ogen, hydroxyl, al koxy, al kyl, alRCI/E800/28H0kyny|
het er oal kyl , hal oal kyl, cycl oal kyl heterocycloalkyl, aryl, aryl al kyl,

het eroaryl, . heteroarylalkyi, and hal ogen; preferably hydrogen or al kyl,
nore preferably hydrogen. R3 is selected from hydrogen, alkyl, alkenyl,

al kynyl, heteroal kyl, haloalkyl, aryl, arylalkyl, heteroaryl,

het er o ey 2 b I f dr ogen
or al kafvxér@mﬁ:ékﬁr%gr g‘gi’ ;Ry ’n? g%ellr;l% ﬁw“%ﬁi%“‘}%% ?E@%ﬂ}ﬂ&ﬁng\ Each*
of k angrotides aldedﬁﬁnroﬂ&ﬂﬂaﬁlaﬂi@pﬁfeﬁddmxeneé} buflis ot idtepdedito im@ftheabl y k
iIs 0, 1, 2 or preferably I is 0, 1 or 2. Each of R7, R', R8, and R8'

is i nde%%?ﬁ%l@ﬁ@lpf aWBect ed from hydrogen, al kyl, al kenyl al kynyl ; - aryl,

het er oal kyI D@arﬁq]?_éﬁ%g w ﬂ?gtteﬁﬁ) )&I{oal kyl, hal ogen and

hal oal kyl ; pregera

5 are rogen selected from-0-, -S-;
-3(Q-, - S( 0R) -is séik‘:cRSd fromN(hSiﬂl&bn WRQl)coxy, alkyll( Qﬂé&ﬂ?@a JkynyRNd
- N( SO R9) where each R9 and h|yndependently selected from %lydrogen

al kyl ; heteresikyl, AwlogHol, ﬁ@@@lbdi kweromleﬁkk aryly y prylaikyl, o lheteroary

et oo Al e B o BRSO el

ni trogen at opd iscselabtealﬁdxhwdﬁ:rgen,mmeﬂkenyl iRy méxﬂmm il Idl?q |
substituted heterocyclic ring contalnln? rom5 to 8 ring atons whi ch
from 1 arplatkyhr detgseasylpabetamanalikyler eyslgallyl; sandohetergzycloaglgﬂam%rablw( COR9) ;

IC\I(?\%F? yd\é%]%ﬂ%r%i %@,re%g,gfrg%gk}yml r al kml( R(i; ar}/:\l(CER’I)S sel ggt ed from a
- N( CO2R10) - ,R* NI-(ERRIYRXAOR® R YKL A. Néa%Q?d? Pand M@%{délgéﬁdenﬂi\cséleaeg frmgl R1O’

I's 1independently selected from hydrogen, alkyl i/
het er od, Ry2, 3 érd; cmd:ﬁc;ﬂblykar(yll 2809t Mefcyably ﬁlst(hrl(mrz/IEachmf& o)1 yRsahkq'l
each R10 _and R 0O

ﬁf/ﬁ'r SSL;%V'Is m%em nfy Gelg ﬁ'& Qi}%{ '1@8&@ k) ker Db eisioalByl, whi ch
cont ai ELGOREE oYU il I, el it I oriRRBAPIE o o
Pr efser diydyogelt i s coval ent 17 V\D 01/ 27084 PCT/ usod 28194 bond, -0-, -S-,
SR R D- X S8 ot iR it e oo
hydr 09qRCONK3RY)-, HnlieRHS0,RYK Yidre ASH R Qﬂh*ﬁ” is ﬂf&ﬁéﬁéﬁﬁy s@kdtkd from
hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, and heterocycloalkyl (preferably each R9 and RY is
2  hydrogen), or (ii) R’ and RY 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. Preferably X is -O-, -S-, -N(SO;R®), -N(COR®), -
NCO,R®), where R’ is preferably lower alkyl or aryl. |
E is selected from a covalent bond, -O-, -S-, -S(0), -S(02)-, -N(Rw)- “N(COR'%)-,
s -N(COR'™)-, -N(CONR'R'?)-, and -N(SO,R'%)-, where (i) each R'® and R' is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
aryl, arylalkyl, heteroaryl, beteroarylalkyl, cycloalkyl, and heterocycloalkyl (preferably .
each R!” and R'” is hydrogen), or (i) R'® and R'” together with the nitrogen atom to
which they are bonded, join to form an optionally substituted heterocyclic ring containing

3 from 5 to 8 ring atoms of which from 1 to 3 are heteroatoms. Preferably, E is covalent
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arylal kyl, heteroaryl, heteroarylalkyl, cycloalkyl, and het cl gal kyl ;
preferabl‘}'oﬂlﬁz?,”s“s al kyI aryl, arylal kyI , heteroaryl or hgﬁsrﬁléé‘f/ 1§‘1 kyl .
R5 is selected fron1hydrogen aIkyI, al kenyl, al kynyl, heteroal kyl,
hal oal kyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and
heterocycloalkyl;. preferably hydrogen or |ower al kyl; nore preferably
hydr ogen. R6 is sel ected fromal kyl, al kenyl, al kynyl, heteroalkyl,

hal oal kyl iK R p R cforabRabiet .
het er ocycPo kyI gﬁdﬁﬁg‘g y’I qq(%?e’r)ggy};(%d??w Oﬂ[el%(ﬂee?(t)a?iﬁ/fn or h?gr oxyl .

When k > QlkyRﬁranyl MenméOMEalalcoval&;thaﬁdJ s not -OH Gis selected from

ot R B et

t
hot or oar ytfncﬁ@);gyoa 1 Hefefoary BISE WclodMo/ty Bild heRRIGERAINGY! preiilly A js
ol wot {af‘glﬁféylifﬂﬁ’dmﬁrgaﬂféﬁgm' POt arel%drogen 2.
- NR SR15' ;£ Ripis gel lecttd fiop bydrogen, A ’G%‘eé'g!ii e?’Pé@iy?ﬁ@éﬁ%larﬂr

b

D per ooy byl K%f.  BERIRI rrbrBand A, Foyloali Bad’ r‘%ﬁ&wmlﬁ” Brelefiity
M8 S ot sy iy S et NPT
nor e greferregR gsmgtgd@%all@l;@lkenybql_l@qyl }’GFBT"%\L ha]N:Eﬁ‘l_é’ir a3l anyl %}kélz
et or dal 1 DR, BEtFGAEG L U BeroBlctalic s Waro terpbiial, B

hydr oxy, aeﬁmaayll@wdrmfmbv»@a?hsmamwmlogepk ishetaOH.R12' s
I ndependent |y hydrogen or |ower al kﬁh 15 sel,ﬁht ed frqmaryl
het eroaryl, al Kyis seldcted-fyom -§+,k9ny-N( ét,eﬁﬂé BeR 6%@(}1 )-, and -N=N-; in

e o0y b BRSO T 1 BTN R Bt Y O & By,
RISy akaecbe h agtiRfiel AL aleni0aAdh?l Qﬁéereéﬁquuﬁi%ﬂ/ Bt RAry R ADEARL A

where (i) R14 and re |ndepen ently sél ect fom h ydr ogen, al ky

al kenyik, ahd&hatgrgcybloalkyl;kpréferdbiy etrhasthrie of RY and R ds badry:gg:n cr;lo,tiequbfcyabjy and
het erocycloal kyl, . or (ii) R14 and R14', together with the nitrogen atomto

whi ch the?oﬁ’f"’éeBBWQSE‘ join to form
Z is selected from cycloalkyl and heterocycloalkyl; -L-(CRPR'®),-R"; -NR"RY;

E-M
1 N '
. c .

When Z is cycloalkyl or heterocycloalkyl, preferred is where Z is an optionally

and

2  substituted piperidine or piperazine.

When Z is -l’..-(CR'zR”'),,-R13 ,ais 0, 1,2, 3 or 4, preferably 0 or 1. L is selected
from -C=C-, -CH=CH-, -N=N-, -O-, -S- and -S(0O)-; preferred is where L is -C=C-, -
CH=CH-, -N=N-, -O- or -S-; more preferred is where L is -C=C-, -CH=CH-, or -N=N-.
Each R'? and R'? is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,

s 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 cyclbalkyl; preferably R" is aryl, heteroaryl, heterocycloalky!l or
cycloalkyl. However, if L is -C=C- or -CH=CH-, then R" may also be selected from -
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an optionally substituted heterocyclic ring containing from5 to 8

(pr ef er PPN ’¥s 6) ring s atons of which from1 to 3 (pPETaISAYR8I94 or 2)
are heteroatom; When Z is -NR 5R15', R15 and R15' each is independently
sel ected from hydrogen, alkyl, alkenyl, alkynyl, heteroal kyl, hal oal kyl,
aryl, heteroaryl, cycloal kyl, heteroalkyl, and -C(O-Q (CR 6R16')b-R 7;

preferably R15 and R15' are independently selected from hydrogen, alkyl,

aryl andc ’ﬂ‘(m R'bafid R' e inddpendunly Gelddted ' frbh
(CR16R16 bis 0, ﬁ2 or 4; b r|]s pr ef eé’abel yt b }.lﬁrsik%&s%iﬂjelct ed

frnglaGCaik@!‘l}’érﬂlkym&rhﬂld ml 1, hﬂ;il&aﬂcy?a;’ﬂ, hﬂtﬁbgﬂy&myyloallw&;\mﬂdmerbwdbl allﬁldﬁh R|16

an i ent sel.ected from ro en al kyn

aryl, hetidf A& SR Bagelher itn B Siteogen om0 WHER Shiatt bonded: o gm

haI oaI KYdn [ ZapATS each
|sy| ndepen eﬁ‘t’?ﬁa%&bo en (c:)lggﬁﬁge }‘WIE&ER%B?SQYE{%JM gﬁ&fﬁgr?%d

i ndepenchmhk 9fwhich(ﬁ‘mlftoalfpnfeiabigém,r%htqheteraathmayl al kynyl , heteroal kyl .,

hal oal kyl, a het er I ycl oal kyl ., and het er ocycl oal kyI (preferably
one is aryl); Wéf*‘ 1 g1 h’ﬁg ek 150@9&0'?}%? \‘/ﬁ‘!’geﬁeﬂéﬂﬁb’tﬁ%“g’éﬁﬁi Bowhydsogeni ch

oh . :
cont ai ni T kel Blombh b %?691% BRBARYE a1, nelsRah Whpaiktph BeRRAN 1 175
(pr ef er ahldy-CtoMQ- @@R%fké‘ M’ér fepdtiy RO? aﬁ@rldblatel?ﬂa epefideitlyy selectéd/ Fron? 0
het eroaryl, cycl oal kyl or heter ocycl oal, . Alter ngt [ veI y, R15 and R18,

t oget herhydragen; #ilsyl, mlrangefC(@éhﬂéCRo &{ N FWElyenaR ¥ i0t@(Q)eQf or m-an
opti ona stiku rocyglic rin cont to 8
( Br efer é%ﬁpbrﬁ%’)g 15 Ot (:;P grPé 4y$ ‘MYe(f?faglb’ lsfe{eﬂeg:‘ 3 Gpvalegt 2

h - .al kyl
TS B P 4 B ST AR i)
R17 25 sklcted fom Aydlegagtalk}aj MkerBdﬁalHﬂ@] Rirpl, hetep@i ehet&ﬂohi‘ylt aRrlailkyiogen.

atomto which they are bo join to forman optionally substi uted

het er ocmerq,cyplon&%ohﬂagm n@alpalm chydsoy, ansh @lkoxyn pyefsrably @acki Rg a8 ons of

\IghCI'I' f Bswg@fgﬁ%éegwﬁess %ﬁ%@éﬂ%ﬁt}fﬁyrﬁg 'C\ﬁ “%?taﬂg% (refa\é\? |J9 d/ele‘glp%gr ein-
as For mihdepérdently Eelectddfriin aydzogéiﬂfammdemhhya aidyagl, Gettdroaliyl, Gaio -N-;

preferredls where E is -CH I's selectedf[om -, -0-,

- N( R20) aryl, Igtexoaryhcyrizalkyl, anm)@(mcloaawa (prefqﬁrbly ope esrwabpryR
-A(R2) = %égﬁx%r )w1th B2 ﬁ%ﬂerﬁ%%m ?@%1&? tﬂegtdﬁg %gﬁ&i ! JXlnS&) ?o(Hhegn p? gﬁal]y

substituted heterocyclic ring containing from 5 to 8 (preferably S or 6) ring atoms of

which from 1 to 3 (preferably 1 or 2) are heteroatoms; preferably R'” is alkyl, aryl,
2  heteroaryl, cycloalkyl or hetérocjcloalkyl. Altematively, R" and R', together with the
nitrogen atoms to which they are bonded, join to form an optionally subétituted
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, Most preferred is where R" is hydrogen or lower
alkyland R”¥'is  -C(0)-Q-(CR'R'®),-R'” where Q is a covalent bond, b = 0, and R"
23 1S afyl.
Alternatively, R” and R'*, together with the nitrogen atom to which they are
bonded, join to form an optionally substituted heterocyclic ring containing from 5 to 8
(preferably 5 or 6) ring atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms.
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s hydrogen, al kyl, alkenyl, alkynyl, heteroal kyl, aryl, heteroar I

cycl oal kyWOﬂdﬁ@“het erocycl oal kyl ; pref erably hydrogen or ’ﬂ%
0, 1, 2, 3 or 4, preferably O or 1. Each R9 and R 9" is |ndependently
sel ected from hydr ogen, al kyl, al kenyl, alkynyl, aryl, heteroalkyl,

het eroaryl, cycl oal kyl, heterocycloalkyl halogen, hal oal kyl , hydroxy, and
al koxy; preferably each R19 is hydrogen and each R19'is independently
- hydrogen or 10 lower alkylp Ap is selected froma covalent bond, -0-,

-Sd-, -0 -, C(O)N(R21) /) (R21)-, and -N(R21)C(O)-; preferably A is
-0- or -S-. dis O, 'n!hlk. cRI%5eT. Qp-ed;-from hydrogen al kyl, al kenyl,

L
. al kynyl, aryl, Wﬁ het eroal kyl’c het e{epntd to%gélﬁgg K‘)éimula (A)), E'
het er ocycl oal ky an haI oal kyl; R21 is preferably lower alkyl or aryl. G

~i's - (CR22Bg4'MeareHAde eﬁdétﬁl}ﬂseléciecﬂfroﬁ -@H-ﬂandDJN%f i‘dé‘:i'e;d i3 wheré E' EnofHRd and

e' 1s independently sel ected is from hydro ynyl ,
aryl-, - . heMersoe(EHylL' tsesebactedr from Syct@al- Nﬂ% ) h@ﬂér BJE K’yp(ﬁ*]okl, 88én,

nalon RS D LAt =R o R BRaRonapelisey epe%etiysse;eéa*%@?@ﬁ“

from hydr al h K nyI y g Kydvel aldﬁml
aryl , Heteﬁygo efl ?m% Q» alkgﬂghhgliléét?rggﬂcg X hl?ét%?g?)era 3is
lower al k&iet@éc)%loaﬂkylfbﬁeﬁrﬂﬂy ihyetogen B2 lovedr aalqd ezs 0, 1p23 bed, pmfdnamy.@ @t ons
to which they are bonded, join to forman qgptionally subst| ute

het er ocyclli. cEa¢hB' Jgemd RN lmgldpp@ndeaﬂy selscted feqm rharéquaea, %”‘Y}G)a ﬂs““&f“y\'nhl ch

1 to 3 bl 2

toget her  wryinopfepsinte el Furl SRS BeR s Pbih miiyi SRS
t |1 t e §

(pr of or abl Joa Ty prEeaby LRI, B¥d‘%’%‘*“3a‘§"gf’i°?‘;‘?aﬁ‘?;ﬁ“l@?ﬁ&z“)‘@a‘f@“‘g@%‘ o

het er oat ontewerVhkkiyl. praefie rselected dingim lancisvateng bohd,s €O-Wh80e-, ZC(@)— NF(LB]NIRg Nor-
R-M XA CR19 91 At-G,. C 20 WO 01/27084 PCT/ US0Q[ 28 Prgferred
sub- genusé%(Po )-,@@ﬁfpbllﬁﬁcf%c@)e RratEably: 4 b‘%j')@flqrc‘:§J c‘? l:fz(bﬁ A rﬁ* &8 Sedenied fro

ga\a aglal'%t i %ﬁsg}kggc%fc%gl‘,,\?%%x%hgélo Ihl:@\%a?ﬂ 'fl%fﬂ%lﬂyl( Ih@er&[lyFCHyQ}Haﬂtyﬁ L)
heterocycloalkyl, and haloalkyl; R? is preferably lower alkyl or aryl. G' is -(CR?R™),-
RB. eis0, 1,2, 3 or 4, preferably 0 or 1. Each R? and R¥ is independently selected
s from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl,
heterocycloalkyl, halogen, haloalkyl, hydroxy, alkoxy and aryloxy; preferably each R% s

~ hydrogen and each R* is independently hydrogen or lower alkyl. R is selected from
hydrogen, alkyl, alkenyl, alkynyl, halogen, heteroalkyl, haloalkyl, aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl; preferably R is lower alkyl or aryl. Alternatively, 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 (preferably S or 6) atoms of which 1
to 3 (preferably 1 or 2) are heteroatoms. Alternatively, R? and RZ, together with the
atoms to which they are bonded, join to form an optionally substituted heterocyclic ring
containing from 5 to 8 (preferably 5 or 6) atoms of which 1 to 3 (preferably 1 or 2) are

»s  heteroatoms.
Most preferred compounds are those where Z is -NRPRY  or

E-M

1\
c .
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X R6 OZ HOH)k AEX),HXESA (I1) (l111) s where R6,
and Z 2\VO033708éscri bed with respect to Fornula (1). |
Preparati on The conpounds of the invention can be prepared using a variety

of procedures.
the invention are
avai |l abl e.

or ar

X, E, A G

k, 1
| IPCTA0a8AL4

The starting materials used in preparing the conpounds of
known, made by known net hods,
Particularly preferred to syntheses are described in the
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product Sic

can then be converted
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The compounds of the mvention can be prepared using a variety of procedures.
The starting materials used in preparing the compounds of the invention are
known, made by known methods, or are comrhercially available. Particularly preferred
'éyntheses are described in the following general reaction schemes. (The R groups used to
illustrate the reaction schemes do not necessarily correlate to the respective R groups

used to describe the various aspects of the Formula I compounds. That is, 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 VIII, below.

Scheme 1-
Boc R !‘ Boc A Boc
4 N N_
*N' . 3 1 - 0\/"\.,R1
o, > H [N, R s _—
\/\"Jr \/j); L
R
S1a S1b S1c
R? R
AH S0
HO\/=\;R1 Hu’s°21 Hy->02
_— HO. _A__R HO AR
5. ~Y Y
R? O..2 0 O. 2

S1d

In Scheme 1, the aldehyde S1a is a commercially available material. Its synthetic
utility has widely been recognized and several conditions have been developed for its
stereoselective reactions with nucleophiles. This way, various aryl or alkyl R! groups can
be inﬁoduccd to form alcohols S1b, and the syn/anti stereochmistry can be controlled
depending on the reaction conditions. The newly formed hydroxyl group of S1b can, in
turn, be functionalized by a wide variety of alkylating agents using methods well known
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to the ta g%et car boxylic acid using nmethods well docunented in the chem cal
| iteratur the Boc and the acetonide protective gr &&FEUS0/2859%¢ can
be renmoved under acidic conditions to obtain the am noal cohol Sld. The
amino group of this internediate can s selectively be derivatized by an
appropriate aryl sulfonyl chloride using standard Shott and Bouman
conditions to give sulfonam de Sie. Further el aboration of the aryl group
R3 may Dbg %rsicﬂreaﬁﬂn% toth@odilc8 $abstiheil R* OfheSradith S1c Chf A donverad i ng
met hod. Finally, the alcohol function is converted to the carboxylic acid
usi ng st atndﬂmtarget catbowylicracid owing mgthpdbmﬂedqcnmen@dgmthmh@walehtsrafmrelo | f

Sﬁﬁ'vrgff'ed 165, the By At et 8%%§r°€r§~(fp¢%f e afSﬂP"“”E%;%fna{#dﬁgn e, "
Sehene 5 PR @f"?‘m G sttt 810 M e PRAPNEECIrRaREs P
OH O Q X §¥lectiely BRdefiRdtize® byR mﬁomte:as,qmlfongl chlofilensing Gtandard Shoft R

82g S2h 15 | n Schene the ¢ CI al av epoxy a ohol, S2a |§
conver t edand;Bewman gondit ‘Eﬂsrf@gé‘éecngf%?’@l %‘ﬁ'g Ei aryh REeRHR urg

et. al., Be beﬁfeﬁfé af nléo &;Xﬁ Jﬁﬁ f&ﬁ%mﬁééa%ﬁﬁzuﬁ Bﬁﬁlmggxﬁétgﬁhcm IS

oxi di zed an e resu i C acl ester| to gi vg t he

epoxyest ethe3leohol finctipm s ctmvertergtoothe Sarboxglic atidmsing seamelartioxidatidnemethedst i on
wi th sodium azide in the presence of amonium chloride to give the azido 20
al cohol Q%Pfaéu‘ifthﬁﬁrﬂ‘?tén@f’aﬂ%&& sonmers. The aziridi ne Ste whi ch can be

bt ai ned f
iontglhgt)r?ri calrolml ergstur’gﬁ}téag% a&%tfnn%@rrxggﬁ‘ﬁef?& rop {glggcapa ZQO:‘M]

under goi ngpriviefted Qﬁeﬂienbydrﬁmhicomdmb)t h:oupliﬁgmsith hydroxylarmne using a mixed

anhydride method or by forming of an intermediate acid chloride.

Scheme 2

w@m“/@m’“/@

O OH R?
S2d §2e Saf
RZ RZ
T 1
OZS\QH OZS\NH
- _o A — KO A
0 X1 9 X
$2¢g S2h
15 In Scheme 2, the commercially available epoxy-alcohol S2a is converted to the

aziridine ester S2e using known methodology (Zwanenburg et. al., Rec. Trav. Chim. Pay.
Bas 1992, 111, 1). First, the alcohol is oxidized and the resulting carboxylic acids S2b is
esterified to give the epoxyester S2¢. The epoxide ring of S2¢ can then be opened in the
reaction with sodium azide in the presence of ammonium chloride to give the azido-
»  alcohol S2d as a mixture of regioisomers. The aziridine S2e, which can be obtained from
S2d upon treatment with triphenylphosphine, has been shown in chemical literature to be
a highly versatile electrophile capable of undergoing ring opening reactions with various
sulfur-, oxygen- and nitrogen-based nucleophiles. For example, thiols react with S2e

under the catalysis of boron trifluoride etherate to give functionalized amino-acid S2f
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sul fur-, oxygen- and nitrogen-based nucl eophiles. For exanple, thiols react
with St WOOKEI884 t he catal ysis of boron trifluoride ether BCE/USOOMIM: - -
functionalized am no-acid S2f 22 WO 01/27084 PCT/US00128194 (X=S) in very
good yields. Simlarily, oxygen or nitrogen functionalized am no-acids S2f
(X=0 or N) can be prepared through acetic acid or azide addition,
respectively (Legtersen, J. et. al., Rec. Trav. Chim Pay. Bas 1992, 111,
59). Thect<®an wgo&rﬁems Sifilatiflg Bx?%n‘iﬁrdnﬁ‘@éehziﬁﬁctmnhﬁzé@irhﬁﬁ%cﬁdé@z?“y'

chl ori des to givé sul fonam de est'ers” S2¢g S necessary, a nore conpl ex
aryl sul (XT-F@I o:ng)upam;abe ipecpiared dhroughi dceticr asish) we nazideo faddition; alespestivdljet i c

t | | f t b | d

st g ond B S, Shellee THpt s P EE: 11, p;%dﬁwafr < "’sr?a%x'a |

ol ecul Ecapdfien bé d&%&@&mﬂmﬂsﬁé ﬁﬂfohymﬂbmltb gw_e' sl 2. ¢ S2g.
can be converted to the hydroxamc acid by reacCtion wt h rox m ne

unders al lhrmbssaﬁy, aormi'etcnmplex aryl @d:ﬂonyﬂegrﬁulf’taﬂ:lbe lﬁtrodlBredBn a&eqt@phb GfJN:vetal R O
"N nyR O S3c, HO~~ R'

O.OH. S3 NHz . O~
sadl Sae DBatingtDes FiRglly the s TRULioR is GERteTior o e CAPrYi At uEige A8¢ | o

absol ut g, ] of the target

am noal coﬁggs%%&hifﬁ@sﬁ S'f‘rﬁgt‘ﬁsoxa f’&%?g%enﬁrgorg{%%?g%itlg S3a is reacted
with a sel ect¥desitedthedstet funztibaality in campoundo ef typl S2g S3i beicosiverted Yo hi gh
stereosel ectivit I n, the fol Io step, .stan ..condjtions of SN2
subst i t UDF Brdrgx WF‘?@H“&W@P’% 5‘?’6‘???‘3 mé’ﬂ%?ﬁ %aﬂ‘ébp% WINSazi de to give
an internedi ate S3c. Hydrol ysis of m@aazol i di none group can be perforned
util P)ZI ng conditions well descri bed%e chemcal literature to produce a
key internediate anf"yoacid S3d. The free amino grf8yp of S3d can then be.
derivatized with 20,—v§ar|mus sulfgm-y(l ehl ori des_ tq.—gﬂvauthe t ar get

I nhibitors S3e. Ifo ary, a’ lex arg md,l/?\?m/l groups can be
i ntroduced in a seq Kéof severgl gy%.hetlc steps. ol f on

S3a $3b S3c
OM oH
NH N.._R?
—_— o o 2 —_— o RS\ \s -
. Oz
HO* ~R! Ho” ~R?

s3d 53e
In Scheme 3, well known Evans cher;listry is utilized to establish absolute and
relative stereochemistry of chiral centers of the target aminoalcohol S3d. Thus, the
~ oxazolidinone bromoacetate S3a is reacted with a selected aldehyde to obtain a
15 bromoalcohol S3b with very high stereoselectivity. In the fdl]owing step, .st'andard
conditions of Sy2 substitution are applied and the bromide atom is re;ﬂaced by azide to
give an intermediate S3c. Hydrolysis of the oxazolidinone group can be performed
utilizing conditions well described in the chemical literature to produce a key
intermediate aminoacid S3d. The free amino group of S3d can then be derivatized with - -
20  various sulfonyl chlorides to give the target inhibitors S3e. If necessary, a more complex - .
aryl sulfonyl groups can be introduced in a sequence of several synthetic steps. If
desired, the carboxylic acid functionality in compounds of type S3e can be converted to
the hydroxamic acid by coupling with hydroxylamine using a mixed anhydride method or
by forming of an intermediate acid chloride. , .
25 These steps may be varied to increase yield of desxred product The skilled artisan

will recognize the judicious choice of reactants, solvents, and temperatures is an
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desired, the carboxylic acid functionality in conpounds of S3e can be
conver f edVPI2{4 hydr oxanic acid by coupling wth hydroxyrgﬁﬁg“’m%g a

m xed anhydride nmethod or by forming of an internediate acid chloride. 25
~These steps-nmay be varied to increase yield of desired product. The skilled
artisan wll recognize the judicious choice of reactants, solvents, and
tenperatures is an 23 WO 01/27084 PCT/ US00/ 28194 inportant conponent in
any succes ?&mﬁ \eht i SuBchahil ®yniksio P Determifativii 6ff Gptimal cohditioh
routine. %ﬁrs tﬁ?@ﬁﬂ?&é@fi san ca(r%@?rake a variety of corrpounds_usifl’g
the gui dasiceisaboutine Khenthe skilledeartisan tan make gnyariety ©f afompenngs; ysingjthe
artisan in the ar%. of organi,c chem stry can readily 5 carry out standard
mani pul at j gidange o E%m%’ﬁnds wi t hout further direction; that is, it
s well within phe seenRed ftht MedddPartibard o8 laid dfastgatit chamisty canreadigut
such mani pul ations. These include, but are not limted to, reduction of

car bonyd ceegyoeutcitandard mhmipnlations efsqrgaric cgmppurdsovithous furdher; divestien; that is,

hydroxyl s and the |ike, | at i ons, t ti tut] th
ol cctropnif e HA Wbt ke BT rerArecal o il alRcR ARy e

saponi f i Carhiu‘ﬁ?uﬁﬂgn§. Irehdsk ko ludel BPArE hoPfimitbe &6 rédidtibh of tar®bayldotpbuidsites ed
I n standar exts such as March, Advanced O ganic Chem stry (Wley), Carey

and Sundbetheir coAesponding dcglnls,coxBiations of nydraxyls and thediks; aeylations, @rmatiche
skilled artisan.is e of . The ski,Jled art.i.sanwlJd also readi|

appr eci at é“Pﬁ%W‘EE’% FE_&'E?&H_ﬁ% apd, nﬂglg?phlh&r thé’&ﬂtgﬁﬁo%eﬁ%&%bcﬁﬁ%? and
potential Iy gﬁaﬁeaﬁdﬁﬂ Ad el 1N akkdniples of BRsEMBhAptlftids 478 Wikdssa in kandard
prot ect ed, P us av0|§|ng any undesirabl e side reactions and/or increasing
the yi el d tektst suchr emdviawh, AGlvance panic | Chemistry | €¥iley), | Cargp sanst Guadbearag

groups to CO I.sh su I ner 'e ds or. tq avaid, t he undesire
reacti ons."il ‘5 ' : ?%E% aﬁ@%’?’é“ﬁﬁ%%ﬁ %?Oiée%?{gsarhpgwgf%g “wel |
wi thin the scopgyofkfiRa sikdd 411200 s@ily if6 tRAt B&MIn GeadtioRs are best
mani pul ations can be found for exanple in T. Geene, Protecting Goups in

Or gani ¢ 2CcaByer butswhen @iothen posentiallynreastize ifunctiopality-en theaneleagje ptmasked er

wi th reactive si,de chai are ef erabl y bl ocked revent undesir si de

reacti &ns _prqﬁgtegoﬁwa l?ﬁﬂ@?rtﬁ a"lyh‘é'P AT P'(S% THA OH(S;‘%&/E)}F. gxm&?a%m%tge 8’ ﬁ‘?iﬁi‘ 3?%3

centers. Aga&iJn.e%'ﬁén the QRBlcARYtisaR ulifkéstblechE @ﬁfu?s 26 8ccRpiplizh suétbMdRsased

I ncl udi ng di astereoner and enantionmer, over another, for _exan‘%lge by chijral
®

starting nyields ontasavaidthe yudesired resctiansnThesereagignsome fowpshinghe diterature and
stereoi soners.or b

enant i omer&e A& t?vé&?%i{ﬁ%sg&;?ﬁogf [ﬁee)sm%'!dlrjlg’igs%hgi %%&n%%lgér)lgsgr %}a S‘)?ﬂoef these

i nventi on fRMpulations can be found for example in T. Greene, Protecting Groups in Organic

2  Synthesis. Of course, amino acids used as starting materials with reactive side chains are
preferably blocked to prevent undesired side reactions.

The compounds of the invention may have one or more chiral centers. As a result,

one may selectively prepare one optical isomer, including diastereomer and enantiomer,

- over another, for example by chiral starting materials, catalysts or solvents, or may

25 prepare both stereoisomers or both optical isomers, including diastereomers and

enantiomers at once (a racemic mixture). Since the compounds of the invention may

exist as racemic mixtures, mixtures of optical isomers, including diastereomers and

enantiomers, or stereoisomers may be separated using known methods, such as chiral

salts, chiral chromatography and the like.
30 .- In addition, it is recognized that one optical isomer, including diastereomer and

enantiomer, or stereoisomer may have favorable properties over the other. Thus when -
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exi st as racem c mxtures, m xtures of optical isoners, includin _

di ast er MMYH0¥nd enantioners, or stereoi somers may be B %HHF%P(’@E“Usi'ng
known met hods, such as chiral salts, chiral chromatography and the |ike.
30 In addition, it is recognized that one optical isoner, including

di astereonmer and enantioner, or stereoi sonmer nmay have favorable properties
over the other. Thus when 24 WO 01/27084 PCT/US00/28194 di scl osing and

cl ai mi naigdissingraanéla@iing Wednvetion] whenone ratethicmeixtuse it disdlosedlit is dledrly
clearly conterrpl at ed t%at both optical_ isoners, includi ng di ast ereoners
and enarcontemplated dhat bethr epsiceh isomers; ipeludimg; dipstorepmers and enantinmes, aF e

di scl ose and cl ai t prot eases (MPs)
found i rF ‘Fﬁ%’ ?J'BW sﬁ%iﬁ%\lﬁeﬁ °6Q‘ Otﬁ%apﬁgg‘é] éed'“ﬁ cla%m%;(ﬁtaé‘ueegt racel | ul ar
matri x, h tﬁo es extracel lular protei ns and gl ycopr ot ei ns.

I nhi blths ié?—ﬂg%dﬁi%rot eases are useful in treating diseases caused, at
| east in part, the breakdown of such proteins and yCQRr ot.ei ns, These
prot i ns and Mpt,aile srMPy) fgunghin thebady amraﬁeoubpﬁbg(ah ﬁﬁﬁp& ﬂﬂntt#e si ze;

shape, struc S \ S re
ot mat SR Ja%l%e‘h%vﬁ% A G L L T S
have begjf metallopfotddtesiaid iseful iirardatify sasaeess caused,0bv ilexgt dir tpuet, Byhehe (1) -
br eakdown of tissues |ncludm§€ opt hal m ¢ _di seases; degenerative dlseases

g -

such as h;calddpwwxfsuﬁhjpmt?in% lyeenspigingn J hesroprotains andglysepratsinsplay an
bilit di
Cordi e mPeEait s ipdifialiy BHlze, lapk YndcBIFP A4 biBBiIRY of sy Hai‘?‘dd? gﬂ%

the |, kerhthMPﬁamﬁtiﬁﬂﬁelpfnvbh&dm ﬁmatemod&my on prevent or.treat
di sorders, di seases and/or unwanted COI’IdItIOﬂﬁ geat are char act erl ed

unwant ed or eheedeuit attus petvity Mpssh aviegheen
o ol e it e e 1) PreckdoRf B FiftheS irohiing BbtnRAL %eeége@ déentiiflv

protel n§¥ I'nt al ISSUG structure |nter?ere in

i nter/i nfideased| buthods rtigis] mdriple Isclbwsiisr@dtﬂheslﬁ:e; amnd metdstadisi or mybibiky o€ up- -
regul ati on, and/ or 1M&okl ne processi ng, and/ or | ammay. i o t| ssfgg
degr adattissies Entheobedt: ofa(ZAdTesodelpg ol tisengs é‘{c mg 168t ?“e gtic

ﬁi?ufioﬂ%ﬁ%%ﬁ%?e@?@%@%@ S af’i“’p?iZes”ESEeQﬁPcﬁ”‘ar e
undesired in ’Iﬁba:omﬁbpﬂés ofithe preséntanvention prevenientydab disorders, diseases and/or :
unwanted conditions that are characterized by unwanted or elevated activity by MPs. For
example, the compounds can be used to inhibit MPs which:
1. destroy structural proteins (i.e. the proteins that maintain tissue stability and
20 ' structuré); | | | '
| 2. intérfere in inter/intracellular signaling, including those implicated in cytokine up-
| regulation, and/or cytokine processing and/or inflammation, tissue degradation
and other maladies [Mehler KM, et al, Nature 370 (1994) 218-220, Gearing AJH,
et al, Nature 370 (1994) 555-557 McGeehan GM, et al, Nature 370 (1994) 558-
25 561]; and |
3. facilitate processes which are undesired in the subject being treated, for exgmple,
the processes of sperm maturation, egg fertilization and the like.
As used herein, an "MP relaied disorder” or "MP related disease" is one that
mvolves unwanted or elevated MP activity in the biological mamfestatlon of the disease
3 or dlsorder in the biological cascade leading to the disorder; or as a symptom of the

disorder. This "involvement" of the MP includes:
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t he processes of spermmaturation, egg fertilization and the |ike. As used
Herei n, aWOO27884| at ed di sorder” or "MP rel ated di sease" i ECEHHSOY2R1P4

i nvol ves unwanted or elevated MP activity in the biol ogical manifestation
of the disease 30 or disorder; in the biological cascade |eading to the

di sorder; or as a synptomof the disorder. This "invol venent" of the M

I ncludes: 25 WO 01/27084 PCT/US00/ 28194 1. The unwanted or el evated MP
activity as h "wienwanied emelevated MR activitybasa Sepusell of thendisendenor biologidadt her

et o TR, S50t e B SR el TR
cause; s 2. Th%uw?'?ﬁuﬂ?%ha%a} BiemRbRAH R Rheses BRfeb S e fd.£.00besfty T Heb kéxﬂgfse

trauma, bi omecha
or disorder. That e di sease or disorder is measurable Tnh terns
the increased Mthexsausgsity. From a clinical standpoint, unwanted or

I ted MP | s\ pndi cat e .t he di e - d.not, be th
hal L k" ot 11 MP a8 26l B e hefoaBE e AeN Bt fispaBkion isoies o i
activity is panfe @sedsBr RiQpdieR ﬁﬁhs%blfﬁr“ehh%ftﬂeoinﬁﬁ \ PFJEﬁ%it%.}?F%&é SN‘;“'

relates to the di sease or disorder. ‘hi's respect, Ibrtion

activity i nter rauplisicalhstandpaintl eynveanted louselevated MMB lewels dindixatee theT hitsehse; m
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MP- nedi at ed di sease. |nsofar as the nethods of the present invention are
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to MP-5 el tBeatmrent dngludess preventing am MRgmedinted,disqass frem eerurdegriroa mammal, t he

present i LAL k : e dis e. [The termdoes
ot 1 ol yPERCHefP 0% 18 bl 16 prebBeBURCly Sloutre fle°BRERe B hAe il
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J &%%P-mediateg %isease. yInsofar as the methods of the present invention are directed to

=1

preventing disease states associated with unwanted MP activity, it is understood that the
20 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 invention may
occur prior to onset of the disease. The term does not imply that the disease state be
25 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 (1992). A common risk factor
30 that increases the incidence of OA is traumatic injury of the joint. Surgical removal of

the meniscus following knee injury increases the risk of radiographically detectable OA
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20 Choousnwanted chviditions preferablyharetréatedrwith drimponads shdteact mnaspeeificaMPst | ssue
and whi gh t.h eci fic .MPs und jn fhat tigsue, provi or
Sped 11 foupf dt the Affedspd HRERS ar agigns of eoy FoifCrpimalfy & soBBRAE Mhieh For -
exanpl edisplayd aUigitereghdt 6f affin@iptand inkidition PortdiEMP fotaid int theljgineeg.rate
into the central nervous system Thus, conpounds may be selected to

pr oduc echenfieasyteshwarudd e prefastagh fovPeatmenid of pediseaseaidisprds: of dmwantedcent r al

ggre\é?? ?‘éméém,sngi%gp@ﬂxeﬁe{lﬁg%g? L Podlas Wi REFidk sgidigic of an inhibitor of a

In addition, certain inhibitors are more bioavailable to certain tissues than others.
20  Choosing an MP inhibitor which-is more bioavailable to a certain tissue and which acts
on the specific MPs found in that tissue, provides for specific treatment of the disease,
disordef, or unwanted condition. For example, compounds of this invention vary in their
ability to penetrate into the central nervoué system. Thus, compounds may be selected to
produce effects mediated through MPs found specifically outside the central nervous
s system.
Determination of the specificity of an inhibitor of a specific MP is within the skill -
of the artisan in that field. Appropriate assay conditions can be found in the literature. -
- Specifically, assays are known for stromelysin and collagenase. For example, U.S. Pat. -
* No. 4,743,587 references the procedure of Cawston, et al., Anal Biochem (1979) 99:340--
30 - 345. See also, Knight, C.G. et al., “A Novel Coumarin-Labelled Peptide for Sensitive
Continuous Assays of the Matrix Metalloproteases”, FEBS Letters, Vol. 296, pp. 263-266
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area aff epefffaldyor pufeditezdly.traunma (e. g., angioplasty), scarring, burning
(e.g., topical to the ski nb or for __ opthal mc and_ periodontal indications.

20 Because t he Haweyss thegkided piisen wmlmaﬂdx appEsciate be agvpuagaf agmipistering
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i n furthecokditiénd. "Fox Mﬁarﬁﬂl&iit ﬁﬁ?&ﬂdﬂﬂ@mg&lﬁb@@ﬁdmhﬁsteﬂm iiihﬂﬂtoi's)ﬂlrectly to
repl acenent of such prostheses Includes those such as i

r epl aceneithesarea ®f th disgase, Hisprdexnereunwanted sonditden sugh a&:gw&«nagya affegtediby
th h
o | 1o ipEsar sl (4, 99 SERARD, BIHE Budih (L7050 10 36E UKRS, bPrb"e

car di ovas epthalmiz)ant Peribdetaldndidichs. i n

20 Because the remodeling of bone involves MPs, the compounds of the invention

-n

are useful in preventing prosthesis loosening. It is known in the art that over time
prostheses loosen, become painful, and may result in further bone injury, thus demanding
replacement. The need for replaéement of such prostheses includes those such as in joint
replacements (for example hip, knee and shoulder replaceménts), dental prosthesis,

25 including dentures, bridges and prosthesis secured to the maxilla and/or mandible.
MPs are also active in remodeling of the cardiovascular system (for example, in
congestive heart failure). It has been suggested that one of the reasons angioplasty has a
higher than expected long term failure rate (reclosure over time) is that MP activity is not
desired or is elevated in response to what may be recdgnized by the body as "injury" to
3 the basement membrane of the vessel. Thus regulatibn of MP activity in indications such

as dilated cardiomyopathy, congestive heart failure, atherosclerosis, plaque rupture,
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addition, MPs .are inplicated ip ., ski di soy der nd djseasges, related to
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including I'n such applications as linmb reattachment” and refractory.
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di sorders invqlving irreqular renodeling o her,. 20 tissues, such as
bone, f‘B‘?at‘Eﬁaﬂﬁ @?gﬁeﬂum"g%‘? ngﬁ’Eﬁan’&)"g’V g‘%ﬁéﬁpﬂ?‘%ﬂ“éu.(ﬁr&ﬁ B, OFi £ ¢
Or gaNs, n.SHEALRA" iof tisbie fof kX4rhgIS) folMng blfm! | MP inhtbiflbs e9aRo WBefdlliarly, in

di seases such as. nmultiple sclerosis, S may be involved in the irregular
nodel i reyrgitalbprocefiusesainvobring ithe skimn yroprengntionnof searring, ard feemetien tofssue.

Thus, | at.i VP Vi . b . ' ' _
or eventidial e R arT gt St REoR e dimBie A itedrint’ bRy o
i nvol V%'é?y (Whethér'tye lsérOdtSincibiafi). udi ng  cytomegal ovirus (CW); retinitis; .

H'V, and tThe resulting syndronme, AlDS. . L. .
In addition, MPs are related to disorders involving irregular remodeling of other

0 tissues, such as bone, for example, in otosclerosis and/or osteoporosis, .or for specific
organs, such as in liver cirrhosis and fibrotic lung disease. Similarly, in diseases such as
multiple sclerosis, MPs may be involved in the irregular modeling 6f blood brain barrier
and/or myelin sheaths of nervous tissue. Thus, regulating MP activity may be used as a

- strategy in treating, preventing, and controlling such diseases.

2 MPs - are also thought to be involved in many infections, including
cytomegalovirus (CMV); retinitis; HIV, and the resulting syndrome, AIDS.:

MPs may also be involved in extra vascularization where surrounding tissue needs
to be broken down to allow new blood vessels such as in angiofibroma and hemangioma.
Since MPs break down the extracellular matrix, it is contemplated that inhibitors

3o of these enzymes can be used as birth control agents, for example in preventing ovulation,
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treated wth. LRBLRL L O Far wthey are effectjve as rattle
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sept i gem @hénebnditinskmediateddsl M) hekd MP aihibittithetapfiSis ¥ftec a8 wWelllC For :
(e.g., in malaria) and antiinfectives. For exanple, they are thought to be
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25
whi ch woul d regul t,:i.n_herpes.. " col 4" . rhi noyiral i.nfection)
meni ngi ti s, he%gta?fﬂltg),n’ ﬁﬂ%?i ﬁ?‘é’g‘?i% °‘§§%qﬂ%§?"“ﬁﬁy"leﬁraﬁ°b#‘{‘%h%r°g theragy,
t hought tiaclodings@flonary diseRe] bbonehitiseemphysenfdl THQKE fibrosis, acute respiratory

distress syndrome (especially the acute phase response).

20 : Whelje MPs are implicated in the undesired breakdown of tissue by exogenous
agents, these can be freated with MP inhibitors. For example, they are effective as rattle
snake bite antidote, as anti-vessicants, in treating allergic inflammation, septicemia and
shock. In addition, they are useful as antiparasitics (e.g., in malaria) and antiinfectives.
For example, they are thought to be useful in treating or preventing viral infection,

2s including infection which would result in herpes, "cold" (e.g., rhinoviral infection),
meningitis, hepatitis, HIV infection and AIDS.

MP inhibitors are also thought to be useful in treating Alzheimer's disease,
amyotrophic lateral sclerosis (ALS), muscular dystrophy, complications resulting from or
arising out of diabetes, especially those involving loss of tissue viability, coagulation,

30  Graft vs. Host disease, leukemia, cachexia, anorexia, proteinuria, and regulation of hair
growth.
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V. Compositions:
20 The compositions of the invention comprise:
(a) asafe and effective amourit of a compound of the invention; and
(b) a pharmaceutically-acceptéble carrier.
As discussed above, numerous diseases are known to be mediated by excess or
undesired metalloprotease activity. These include tumor metastasis, ostgoarthr_itis,_
»s  rheumatoid arthritis, skin inflammation, ulcerations, particularly of the cornea, reaction to
infection, periodontitis and the like. Thus, the compounds of the invention are useful in-
therapy with regard to conditions involving this unwanted activity.
| The invention compounds can therefore be formulated into pharmaceutical
compositions for use in treatment or prophylaxis of these conditions. Standard
3  pharmaceutical formulation techniques are used, such as those disclosed in Remington's

Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., latest edition.
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di sclosed in Remin on's Pharmaceutical Sciences, Mack Publishing Conpany,
Easton, Pa., latest edition. 31 WO 01/27084 PCT/ USOQ 28194 A "safe and
effective anount” of a Fornmula (lI) conpound is an anount that is
effective, to Antsafs andeffedtiveamown’ of adtormnta ) cemppund isan amouxt that &én

ani mal, preferabl a

I y. .a | |, nmore preferab human, subj ect,. w t.ho
undue adveffective, e indibi meta I%B%S%atttg?( is’éF{SS// ,0? RERYILI 8 ?n’é‘i‘alaPT%?'ﬁgt}'
response) nens ' ' Lo kadvebdeOsi din
the mannef ,@?\H ?’sml’o%{:/ a FI(‘)Jrklg'ligﬁ@%{elgéAb?%é" gfghgilgh{g ahgf ect |evsemg$reg£ér¢t§§
will, obvisagk!ag, toxiyity, iritationicor hhergir sesponsd)e comnhiansutate witindi teasonablei ng
treated, the physical condition of the patient, the durﬁtion of treatnent,
the natubenedit/riskratiorwban usps inpthe mannes of jthis; iggentipn. T

¢ speYdiSe safsrad o be

d, th ' | it 30
e et hpg B P Foylgfy2 GakP Uit sl B ER AR b len R
addi tion péinghredted)] thetpleitad uotditioneof e patiéritptise dirdtiva 6fiipjeatheritnvient i on

contain a pharnmaceutical |l y-acceptable carrier. The term .
" phar nac evatirsadf qoncuerept Hisrapy Ghenysthe spesifie dosageform to heaused, heccasrienpr e

i on ar coupfovits e sl of, B, FomER’ O YomflF il WG WEIBREE,

nor e pJef@rgﬁhé,ydasimmmhérmnp@gmﬁﬁ_conpati bl e", as used herein, neans that
t he conponents of the conposition are capable of being conm ngled with the

~ subj ect - conpolmaddition] taiithersehiett compound, thecomnosiions wftthe wubiechiventien no
o st st BB SRR e 06 1if PRRREGHICLAR hodtpldnfe Y

use “Sttuati ons.
Phar naceugdrfél"] ¥s asedcidiréib] heaRy 6ne o6 nitké comphtilslo BoEE or Niguid filef dilednenbt y
high 20 purity and sufficiently low toxicity to render them suitable for
adni ni st rencepsulating: sybstancesjvaeh pes swifabledar a&mnm@at@ndp@e apimal, preferably a
phar maceutical I y-acc |er L0 n CQNJ | ]
U] it ABApBtPE TRty adfiiast The el Habalifle; PRV bTherE, Hichel Baf
adni ni st ethe Gompotiente 6T 26mpbsitioh are eaRsbleVof dBingacommingtedawith the subject
pharmaceuti cal 'y-acceptable 25 carriers or conponents, thereof are sugars,
such as |comneoyad, and with eachnther, iy mannersyek fhas theres isae interaction whigh wouldhg

O Ful oscReEEGAIhEr e Phrkop el ¥chisP B o8 EhimBehiRAE R SR Yot 1/

situations. Pharmaceutically-acceptable carriers must, of course, be of sufficiently high

20 purity and sufficiently low toxicity to render them suitable for administration to the
subject being treated. The choice of a pharmaceutically-acceptable carrier to be used in
conjunction with the subject.compound is determined in-part by the way the compound is
to be administered.

Some examples of substances which can serve as pharmaceutically-acceptable

25 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 stearic acid and magnesium stearate; calcium
sulfate; vegetable oils, such as peanut oil, cottonseed oil, sesame oil, olive oil, corn oil

30  and oil of theobroma; polyols such as propylene glycol, glycerine, sorbitol, mannitol, and

polyethylene glycol; alginic acid; emulsifiers, such as the Tweens®; wetting agents, such
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malt; gelatin; talc; solid lubricants, such as stearic acid and nmagnesium
st ear at WO 37084 m sulfate; vegetable oils, such as peanBETHSPV28L% t ohseed
oil, sesame oil, olive oil, corn oil 30 and oil of theobrona; polyols such
as propyl ene glycol, glycerine, sorbitol, mannitol, and polyethyl ene

gl ycol; alginic acid; emulsifiers, such as the Tweens(r); wetting agents,
such 32 WO 01/27084 PCT/ USQOQ 28194 sodium |l auryl sulfate; coloring agents;
fl avori rpdageiawyl selfitel colgring eagests; flawdring agents; tableting iagemtss stabilizers; '-

preservatives: pyrogen-free water;. isotonic saline: and.phosphat ffer
DTt | o RBHORRRL DEETVaLy e PEosEn as: Waieh SoRRY ines fad Sphosbats bulter

adm ni sidyfidfongn i nclude 5 sugars, starches, cellulose and. its derivatives,
malt, gelatin, talc, calciumsulfate, vegetable oils, synthetic oils,

pol yol s, al giPharmaceuticafipeaspeptablebafinfrizrs Sfor usyistemic admumisitfations indledé oni ¢
saline, and pyrogen-free water,..Preferred carriers.for_ parenteral

adi i 5t SHBRTSo HtATRSy AEIBIOSE ARG S SIETVBivese hAJF SAlatip-otald, cAlgiumy Shifete,

et hanol , MevRitetic o € bl d1BGi hheabl¥ | e
carrier ,Vegﬁgg%)e?rp%glgi t P'gns? *For g|’0f’|@o§r }eéht e?g?c gg?n%’ Wat fi%on,h fgg(r\rs%?@s&eig’ at

| east aleouilsifid?s, isotomicgalinef andhpyrogemiree svatgro sPrefeyred ¢drrietscfos parentéral

dis to he injected, t fe h tically- ept ab
car T er adginisEADR, MEfgts: Biomis BObn Ry G, BYHOHOEBYySHarPL and
suspend 's@&m@gﬁptl’rei‘é}gbl?ﬁ%lﬁ gﬂ!ﬂrﬁ@eﬂ%ll?fﬁtgﬂt %ycaplgfig iﬂ%ﬂ-ﬁ:&@ ioh@ faPOUL

7.4. The conpositions o I nvention are prefera provided 1 n unit
dosage phsgerterainadasnistatonecomprises "atinicast dabwaye90%r by weight cafiiesitétabn of

this invention containing an amoupt of a For a(l) c ound that is
U ¢ abl EoMPOSHig rAI L G CPBPOGH k1o he Tegiedr BF ALFIpTE PRRRCCIGRN ©
prefera : ] | LRl e : | 01,0 j cal -
Dt act | cactepfatll Bt 191eile piysRICHER QHG Pith o sl SolpatbledARfertiy
(m 11 i gragent) the pFadfowhich Gedpreferably beerpadjasteditol abofit Aih about 10 ng to 20 about -
500 ng, nore preferably fromabout 1Q to aboyt 300 ny, of a Fornula (I)
compound. - Tha Mo FyBBFYHER OBASHIYeF OB AFT GROREAPYS P HTRly Fonis ParFec y of
fOrng, foih! a@keus{eﬁ%ereﬁeraal--ﬁﬁitfdusage Form* 9§t bompB#itien! of M Anvesotl ar or
parenteral adm nistration. Dependi hg upon the particular route of
admi ni stcontaining desimaut ofia Formaula @) gompowihihatiiscwitablel foy adumiristrativreto
carriers, well-kno Ln the art may be.used. . These jnclude soljd,or |iquid
F111 er s angiimeh Lctermply spopael. i RELHaRD bl biterdh s SRelidfari ng
subst an i gabd RRediRCHiakti6d! | Pheé tdonposRidiisi prese Béntain"frofified, - .
whi ch d%eﬁ%’?%}od;?ant i al Ily i'gl?erlf ere wt hotyﬁje [ nhisbﬂeorrgmgct [ viatny of the
about 5 mg (milligrams) to about 1000 mg, more preferably from about IO mg to '

20 about 500 mg, more preferably from about 10 mg to about 300 mg, of a Formula (I)
compound. ' :

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

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

3 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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Formula (1) conmpound. The amount of carrier enployed in con "f‘ t| W|th
the so’ FOWOMZ7¢84) conmpound is sufficient to provide a praé’jp t|ty
of material for admnistration per unit dose of the Formula (1) conpound.
Techni ques and 33 WO 01/27084 PCT/ USOQ 28194 conpositions for making
dosage forns useful in the nethods of this invention are described in the
follow ng references, all incorporated by reference herein: Mdern

Phar mceu%bﬁ@osi@%ﬁgtfﬁf zkifg doddpe( Rrnisuseful Rothesmettdids afSthisl $@ntion are

Li eberman et © al., Pharmaceutical Dosage Forns: Tablets (1981); and Ansel,
| nt r oduct idescribedsinftherfotowing a@fcrmggl meprporated by; refergnge bersin: M&e s .

oral dosa forns .can.be use

capsul es, ﬁm&%‘&gmﬂ’? %&Rﬂrﬂ Mﬂfﬂggyﬁ‘ﬁ%# oérjdr%éoq%g?}%@ég@egé % € nd
effectiveg a ac&ﬁ;e%hlmc ¢ ?‘@}ﬁhsamﬁleté%}%ﬁﬁ pi@f &nedl] Vnfroduetimows 25%
t o about gb% oun abl ets can be conpressed,

ta|b| et ISt r iPharmacenticehDeosdge Foyms Editlomiéﬁ?ﬁ)eoat ed, filmcoated, or
ti - i t d
di si nt egr at ?ﬁé‘%ﬁws w3l it it o be %F@Llﬁ?ﬁ@‘%&%‘ﬁ% LS el A

agents, an Al g“‘gkéﬂd’lss AUE DLk pdwdets.d TRES o0 FataRs éthpisd & eafedmd eTRiedOys
sol uti ons, él ons, suspenS| ons sol uti ons and/ or SutefenSI ons

reconstit lammlmt fusmallyl(amleifst abwisi:%nm@ prefatably fromal abonte? Yedeabout 50%, of

e o b 405 AL e
enul si fyi QPat%ﬁeBQu}ar-%H%Sndﬁﬁﬂ-cﬁ%at Sor %ﬁlﬂﬁiﬂé-@ou@?&@é&n%ﬁtamlﬁ@ fshitgble

agents orin ents and. flavoring agents.
phar rraceumu:uiﬂré,wuhncans,adlhmmmrdlsmtegsatmgatgeelts,cnolwl‘ﬂm peespar Aavasingodgemts, t

dosage forms fo eroral adm |str tion are h n art ?ets
typi cal | y %’ g §‘8°’&t6n\?8 roﬁlﬁﬁ"}ﬁnéﬁf&éeu l%'ﬁ I 9}%@ ‘#ﬁfgg? Emgdf'ﬁ@ i
as inert !(::{52.13 SOISHHAR, Bdufions, Yidpeatioas dofuti HndorCasPeN iR rebBsHtite,

| act ose an ose bi nders such as starch, gelatin and sucrose;
di si nt egr drums mmhffasresctmt cgranules, and effsrdesoent mrmaﬁim seconstifyted from

b Si 1B CoRtieReSsetie B e (R HoSIdso3t coFs VI coflihal D Fondehn St C"
powder m xhiefts, ?gésgwa@ﬁeg%rﬁﬁl@fﬂ'ﬁl g Sgtals, %ﬁsﬁélﬁhf%%@eﬂ!eéﬂu&ﬁﬂ dveecteldes for

appearance. Sweéteners and flavofing ~agents, as aspartane, saccharin,
ment hol , megifieg agerts, culorifg agents hadrfﬂtagprlagegcme-f ul adjuvants for chewabl e

hove. “The. el ol piEREieeg RS orer SR el biRgion P GhfoeC

dosage forms for peroral administration are well-known in the art. Tablets typically

»  comprise conventional pharmaceutically-compatible adjuvants as inert diluents such as
calcium carbonate, sodium carbonate, mannitol, lactose and cellulose; binders such as
starch, gelatin and sucrose; disintegrants such as starch, alginic acid and croscarmelose;
and lubricants such as magnesium stearate, stearic acid and talc. Glidants such as silicon
dioxide can be used to improve flow characteristics of the powder mixture. Coloring

s  agents, such as the FD&C dyes, can be added for appearance. Sweeteners and flavoring
agents, such as aspartame, saccharin, menthol, peppermint, and fruit flavors, are useful
adjuvants for chewable tablets. Capsules typically comprise one or more solid diluents
disclosed above. The selection of carrier components depends on secondary
considerations like taste, cost, and shelf stability, which are not critical for the purposes

30  of the subject invention, and can be readily made by a person skilled in the art.
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considerations |ike taste, cost, and shelf stability, which are not

criti caW@B¥2M8k purposes 30 of the subject invention, REWUSA28I94 reddily -
made by a person skilled in the art. 34 WD 01/27084 PCT/ US00/ 28194 Perora
conpositions also include liquid solutions, enulsions, suspensions, and the
l'i ke. The pharmaceutically-acceptable carriers suitable for preparation of
such conpositions are well known in the art. Typi cal conponents of

carriers for pwomsc;ompakitmm alsoSifbiudé mﬁmaéuiuﬁdﬁioeﬁﬁls%% k tafgnol

gl ycerol, propylene yco s pol yet ene glyco liquids crose sorbltol
and wat ethe lke. sﬁmcgmcaﬂyﬂnmtabls mmﬂlsngalﬂgeﬁor Preperhtiate orﬁmuhlyl

and Sod R %?q‘i%l%?r‘?@ﬁ?fcea%‘&ht 67 it agaical Fporisaly of samier: puetis, |

pol ysor babﬁrs80emamnsyah& aéuspmﬁvaﬁéw&é éthslotl d1pRkdY ! pﬁgmh@ gza&h sodi um
benzoate. Péroral |iquid compositions may al so contain

conponenpalysthylene glydod, hq@ldsmosmeaod;ltoﬂ Imdowateg afientas sespensioh,o typical

di scl osed aboye. Such,c 03| o be co venti on

met hods, S‘{SW}"&%E pgenf} fnelu '@ fFé@%éﬁ’@Bﬁt %B%WSI;V Yeellulosenavicel®

subj ect dﬁé”.@i“ héan hﬁ@ss‘aﬁm&rpai te] ﬁcraplw afélls ihdifibe 1&tum daw' ni ty

of the esweﬂt plca applicati t vari o

desi r ed pulysopbate 805 andlopiad pi*esemtm;spmclaué yneths;dlpzdmentmﬂ sodiunh benzdate. t-ed
to, 15 qne or of cellul ose acetate_ phthal ate, polyvinylacetate

pht hal at%CIOMdmgéﬁ ﬁPB‘B?‘P"mFFeﬂWI @ | qontalt Ong R ICE SompeRsyts sueh @5 gbe
Eudr;aogl ts‘v&e)e oAt ﬂm ﬁﬂlg ;hgth &sc ose@%%@é' tions of the subject
I nc ot

i nvention may opti onal rug actives. Oher conpositions
useful for atswhmumgms;tmhemay alsd be ecoyted fbyt comventijnat inetinrdap typicallyneithide
subl i ngual, bycca nasal dosage forns. Such conp05|t|ons 20 typically
conpri s T Bme %“ t coptipgse speh (that Wsp éﬁ?&é‘é’"&%‘ﬂ 48 telrasekdn e bi t ol

and . I se,
o by Erpoitsiingl Hacbl HETcik BF B SAE fopichl SBIaYiph i deVaripf tfe

| ubr i carnbextendelnd desined actiar. oSmMéqsagafdxmsXy;ﬂeaﬂysmalmdeme\aw ndstgnrngahtos

di scl osed above ma o0 be incl The co SItIO of this invention
can HI s@5eTathih ﬁt"a@aﬂ? aﬁtﬂauﬁ&‘ﬁ%}%W% Flate; p ti)a)gte W?"H’B"‘Eﬂyﬁ ect
| ayi n i thelial
ti }s/sug %eﬂ%e&g]&géggﬂtﬂa%{re tHP ! sger ma1 M}Q lg@)gw‘gﬁg})ﬁ%s?’gﬁh%anpgm tions
I ncl ude, for @mamsitmns Iocﬁthemubjeccmamtmn mm} opticorally inphide ather drofiadidvesThese

t opi cal conp i.tions preferabl orrprl se a safe ang effectjve anpunt,
usual Iy at 'i‘?f AFROSINGNS o)se d r AHRIRg \SYPieBig %ﬂl}’tef)i% dhepPieck o, . of

the FC_” %hﬂ)oﬁﬁ&s FRIRRUAblingual, buccal and nasal dosage forms. Such compositions

2  typically comprise one or more of soluble filler substances such as sucrose, sorbitol and

-q

mannitol; and binders such as acacia, microcrystalline cellulose, carboxymethyl-cellulose
and hydroxypropyl methyl cellulose. Glidants, lubricants, sweeteners, colorants, _
antioxidants and flavoring agents disclosed above may also be included.
The compositions of this invention can also be administered topically to a
2 subject, e.g., by the direct laying on or spreading of the composition on the epidermal
or epithelial tissue of the subject, or transdermally via a "patch". Such compositions
include, for exaniple, lotions, creams, solutions, gels and solids. These topical .
compositions preferably comprise a safe and effective amount, usually at least about
0.1%, and preferably from about 1% to about 5%, of the Formula (I) compound.
% Suitable carriers for topical administration preferably remain in place on the skin as a

continuous film, and resist being removed by perspiration or immersion in water.
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30 Suitable carriers for topical adm nistration preferably remain in place
on the skW®®@&£7884 conti nuous film and resist being renove®CIUSONREIP4 r at i on
or imrersion:in water. 35 WD 01/27084 PCT/USQQ 28194 Cenerally, the
carrier is organic in nature and capable of having dispersed or dissolved
therein the Formula (1) conmpound. The carrier nmay include

phar maceutical | y-acceptable enollients, emulsifiers, thickening agents,

sol vent s o ' V R : LRI S | Qi LS ki '

al so pr oviaﬁg%e@gﬁhgﬂcfg %S)f—r??r iesat0 P@%mgﬁgo%f‘elfég r%lgsg |agiéegﬂvmh%ﬂh§e§<l§é§§£%%
undesi r ed dipdoivddPlRir€ins ahactRormula i () a cothpotindr OtTRY editiehl nsaybj @eludeby
adm ni stering a safe_and effective anmount of a Formula (I) conpound to said
subj ect. pharmeeenticelyragcepiablgi eyneldientsa smwlsifiersd thirkening egentsopolyprss anded
nmetal | oprotease io activity"” is any disorder characterized by degradation
of matrixtb & ns. The nmethods of the invention are useful in treating

di sorders described ahqve.. As i.ndicated, conpositions of this invention can
be adnisni sYbr d4€ 1gistra emcally. System c application includes

any nethod of introducing Fornmula (l) conmpound into the tissues of the
body, e.g., infFhisanvertiomalsoeprrvides methodstofotreating disordersr arsaeiated; with

arthritis intrathecal . epidural. intraquscular ransder mal . i nt.ravenous,
i ntraperi %éd‘ﬁgiﬁ or gﬁzﬁe(’s&egr{ggt&g?prsoﬁ%qsle r?&hgl{&] lgécﬁgpéﬁ gﬁd)%g?aﬁgf(ﬁhsﬁlﬂg‘f g’ i on.
The  For mydminlsterff® Qaife i dOsfdoiv e RinfuMn bf b ReeMulO(T) @bMpouAll €6 3dildYsubject.
adm nistered orally.. The specific dosage of conpound to be adm ni stered,

as wel | asAs hseditheseinpra "disordes sassegiatednwithhexagss arhendesirgd nmatalioprategsiecal
or systemc,. arg .interdependent. O.Tg dosage, and treatnent r.eqi men.,wl |
2l so” pertiYfgn IS FARTOrS harefeeizgd s eesPn 4f (RO REUETE uaBd
the treat nRethod$6f BRtinOéntidmErealRehil iy tr@hting isbRieR!besdribed abevpound to reach
m ni mum inhibitory concentrations at the site of the netalloprotease to be

i nhi bited, the deindicatedacamponitiens of this inventips can (beuadministergd; igpically or

conpliance_w th the reatnent J1.eqinen t he ence. and severit any
5551 do. ey MePUcRy”, SESEHUE AhefifMo Biouee sy P88 R B0 teRE Firatla g
appr oxi matcdmpotid ihicodeaisehes 6f ﬂx@boﬂ?pﬂ. ., 3nif-dr@cdlle (dspasidfly T8 trddBhént of
preferably fromabout 5 ng to about 1000 ng, nore preferably from about 10

my to sbouheurogtoid) arthritishrintratheced, apidisaliriatramysculanytransdermaal, petraveapus,or
system ¢ %g@aﬁ]e'ristgrrxgatl,' Os?xbmllttan!agusl,J néju%rli?ltgggl? xter(]:%tl, tarr]x S&ra O%@ﬂl?nistration. The
Formula (I) compounds of the present invention are preferably administered orally. .

The specific dosage of compound to be administered, as well as the duration

of treatment and whether the treatment is topical or systemic, are interdependent.
20  The dosage and treatment regimen will also depend upon such factors as the specific

Formula (I) compound used, the treatment indication, the ability of the Formula (I)

compound to reach minimum inhibitory concéntrations at the site of the

metalloprotease to be inhibited, the personal attributes of the subject (such as

weight), compliance with the treatment regimen, and the presence and severity of any
25 side effects of the treatment.

Typically, for a human adult (weighing approximately 70 kilograms), from
about 5 mg to about 3000 mg, more preferably from about 5 mg to about 1000 mg,
more preferably from about 10 mg to about 100 mg, of Formula (I) compound are
administered per day for systemic administration. It is understood that these dosage

3% ranges are by way of example only, and that daily administration can be adjusted

depending on the factors listed above.
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30 ranges are by way of exanple only, and that daily administration can be
adj ust esvo oprresudi ng on the factors |isted above. 36 WO O0pCZAR0eI28194

PCT/ US00/ 28194 A preferred nmethod of adm nistration for treatnent of
rheumatoid arthritis is oral or parenteral dosing via intra-articul ar
injection. As is known and practiced in the art, all fornulations for
parenteral adm nistration nust be sterile.. For mammals, especially
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adm ni s escrib bel ow. For localized conditions, topical
adni pi stfrailocal) effeutearerdesitedFor exanple, to treat wulcerated cornea,

di rect appl to th ted e { )
cyedr ope. or - sbeoamBoud of Bhe BSForcea B ar SR & kst IEBH Ha%R tbe.n  on
fﬁ?oal Sqﬁzﬁéoe ﬁ@%;ﬂ&@aﬁt&@uﬁﬁla&@ By uSihgRargefin®i 1A For eXarhite, Rediregangor at ed

compounds to metalloproteases contained in a tumor, the compound is conjugated to an

antibody or fragment thereof which is immunoreactive with a tumor marker, as is
20  generally understood in the preparatioh of immunotoxins in gen_eral.. The targetirig ligand

can also be a ligand suitable for a receptor which is preéent on the tumor. - Any targeting -

ligand which specifically reacts with a marker for the intended target tissue can be used.

Methods for coupling the invention compound to the targeting ligand are well known and

are similar to those described below for coupling to carriers. The conjugates are
»s  formulated and administered as described below.

For localized conditions, topical administration is preferred. For example, to treat -
ulcerated .cornea, direct application to the affected eye may employ a formulation as
eyedrops or aerosol. For corneal treatment, the compounds of the invention can also be
formulated as gels, drops or ointments, or can be incorporated into. collagen or a

3  hydrophilic polymer shield. The materials can also be inserted as a contact lens or

reservoir or as a subconjunctival formulation. For treatment of skin inflammation, the
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30 hydrophilic polyner shield. The materials can also be inserted as a
cont act |wo0127084r eservoir or as a subconjunctival .for mul aPCEAIS0N2R194
treatnment of skin inflammtion, the 37 WO 01/27084 PCT/ US00/ 28194
conpound is applied locally and topically in a gel,:paste, salve or
ointnment. For treatnment of oral diseases, the conpound nmay be applied
locally in a gel, paste, mouth wash, or inplant. The nbde of treatnent

t hus refl : : . |t.abl o] bati ons r
any sel ectec% ror(l)lﬂﬁelga lgegﬁfé{@fgﬁ‘?ﬁ%l%éemgﬁgdgeﬁyagﬁ So vfet ﬁ{e%frg{rdgggi n%og of
course, thfeaaneftfisisl disedsbs; thecempoand frap beeappliddrisvaliy dnedgel] paste,anowth

m xtures, and the conpositions may further include additional drugs or
exci pi ent svagh, ap inplant. o dBe magde; ofctreataentathus gefleststhe gratymg of thewendigion andt he
i nvention e R j t bacteri al

met al | oprc;"?letg@gLsfgijri]rﬁal{/ﬂlt %Igﬁéltsé{yd%%ﬁg@erﬁ{' egagé?v{]azﬁgﬁé?%c émstry of the 10

i nhi bi tsor, wherigasll sefofieafdregdingll bf eoarses thecompoudd bEtHe dhvelitivat 64t GEr S
in their ability to inactivate the mammal i an proteases. Thus, this pattern

of acti vi tagministerrd ajene) of @s mixawes, gnd she ermpesitions Teay Sither iinelude additionalr i al
enzymes. \(/fg\lg frg( r'e%tté p{g{ l;&eef fthébi%i Qﬁgﬁ es: Metall oproteases active at
$sy ruen§@1 p@c gt o?e. g., ¥ )

a particul sire an organ or is certain types of

celI's) can be tSungebe thebdorhsoiindg of it irfvesticiOalee witibit Mactehial ievddbidtdast® a
targeting ligand specific for a marker at that | ocation such as an anti body

or fragmerhome hagterigl metalopreteeprsomay ibgaless depsmdenioen the aterdochemistry ofntben i n
the art. The,invention i,s.als Lrected t,o vari.ous qt her processes which
ke oty anppih WHetedR st oAl gt aise e Gy hesmen dianeindietS 5 et b
anot her asp8fictivafecthe "mamhialiin igrotezdes di TG, @6ls tpatbReof asANNdan Bk xed! a
(1) conjugated to solid supports. These conjugates can be used as affinity

reagent s {distinghish between dhe memmslian agd bagtedal ezymesopr ot ease. | n anot her
aspect, the invention is directed to the conpounds of Forrmula (I)

conj ugat e&H.oPreplardtion And fifse of dmpibodigs: of t he i nvention bind to at | east one

nmet al | oprot ease, the |abel can be used to detect the presence of relatively

hi gh level s of Mabllofbtabespictiveadtea ipartidulelyoundeddired tibcutivnl {e.€ Y lah Usrgan lop
addition, the conpounds of Fornmula (1) can be conjugated to carriers which

per ni t!st heeraia typesiod eslds) canbs irrgsted byicopingating thecompenadurkthednyansignte a

anti bodi e -d 0 [ | e oundsaof. t he
I nventi on.%ar%égﬁggéén?gé J%‘éié’m%‘n% hgngﬁggghagrlé%éﬁgvﬁgﬁn%t%eggﬁ%q y efsr%gment
ant i bodi esheréof or aaecepsrfligan®.oConjugatidiemathiods it known in the art.

The invention is also directed to various other processes which take advantage of

the unicjue propérties of these compounds.. Thus, in another aspect, the invention is
2  directed to the compounds of Formula (I) conjugated to solid supports. These conjugates
can be used as affinity reagents for the puriﬁcatidn of a desired metalloprotease.

In another aspect, the invention is directed to the compounds of Formula (I)
conjugated to label. As the compounds of the invention bind to at least one
metalloprotease, the label can be used to detect the presence of relatively high levels of

»s  metalloprotease in vivo or in vitro cell culture.

In addition, the compounds of Formula (I) can be conjugated to carriers which
permit the use of these compounds in immunization protocols to prepare antibodies
specifically immunoreactive with the compounds of the invention. Typical conjugation
methods are known in the art. _'Thcse antibodies are then useful both in therapy and in

30  monitoring the dosage of the inhibitors.
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30 nonitori Q% t he dosage of the inhibitors. 38 WO 01/27084 PCT/ US00/ 28194
The inv 8¢ ompounds can al so be coupled to | abel s sPEA/USO0/28194 '
scintigraphic |abels, e.g., technetium99 or I-131, using standard coupling
nmet hods. The | abel ed conpounds are adm nistered to subjects to determ ne
the | ocations of excess amounts of one or nore netall oproteases in vivo.
The ability of the inhibitors to selectively bind s netal |l oprotease is thus

taken advant apiee @lveh@on'RBm! Ibb@nd%' dn' hlb&tbboébuﬁfedt foCRBelR aEhBR scﬁmgzé i The
techni ques can al so be e oyed in histol ogical procedures and t abel ed

i nventi dnbéamguﬁq@lr@awnb tDEe]dl31r,1 usmgpm ard econphing seetbedss . Thidabeled owi ng -
I t t VI || d. | | ust t h d

Comosi tBHoudh I8, ifisters fo festbun s RRRine e AosRoR O rcESs amdimr b -

ConpounchyRr GPRbAS imetalibpiditéased ¥ 1ivh.r aAMscHbAity GIthé Eﬂm& tdlséiebhbagi bisd™m

sodi um and benzophenone, dii sopropyl amne is distil fromcalTium
hydr isde ractalloprpteasenisrthus taken tadvantagepefr tolmap dleaélsmuwonmf rthesei emizpmesyirade.

Chr omat ogr a er f or me S|I|ca | dri.c r (230
00 ot i lgphhes b A0 De cemared Pyt osical e dhsrs . B igied | o
(TLO) | Sn@HibA %Bﬁ?o@:ms%ﬁ%% uSRH LR Op'étdw&ﬁmﬂﬁ&oaeéagkes (200 - 300 mesh;
Baker) and visualized wwth UV or 5% phosphonol ybdic acid in ethanol -

(Et OH). The fTie follawjngbionelimiting axamples feSkechions i VI hbdHX nhbstato khect 3N:
triethyl am ne . Et OAc: Ih Iac ﬁ’&l?’ Etgge di eth | et her 20 Ph: phenyl boc:

~ t-butyl SOFPLPRLHPM ﬂ§/P FafTegL V@BB Macetyl acetate DVE:

di met hoxyet hane d|| : d| I ute conc.: concentrated wt.: with respect to DCC.
1, 3-DOi c}é Examples - Compound Prapesgtion | _ Hydr oxybenzotri azol e 25 The R groups -
used to |IIustrate t he conpound exanples do not correlate to the

respective RTypisaPy tqgehydroﬁmséTHB)a ig 1distilflgd | foorp sadiwmi ael bénzophending, (I )

h f
S o o b heme RS ishie Hon i V2Bl B 7 ik S ERE R frpbed &
Descr i pihed Bpptopriste embmhh@rmms NFrfolin@8 oS silith ,gelR{70 Aang3Renesh; t hi s

Section Vil VPLE
Aldrich) or (230 - 400 mesh Merk) as appropriate. Thin layer chromatography analysis

s (TLC) is performed on glass mounted silica gel plates (200 - 300 mesh; Baker) and
visualized with UV or 5% phosphomolybdic acid in ethanol (EtOH).

The folloWing abbreviations are used herein:

MeOH: methanol Et3N: triethylamine
EtOAc: ethylacetate Et,0: diethylether
20 Ph: phenyl ) boc: r-butyloxycarbonyl
' DMEF: N,N-dimethylformamide acac: acetyl acetate
DME: dimethoxyethane dil.: dilute
conc.: concentrated : wrt.: with respect to

DCC: 1,3-Dicyclohexylcarbodiimide HOBT: 1-Hydroxybenzotriazole

25 The R groups used to illustrate the compound examples do not correlate to the
respective R groups used to describe the various moieties of Formula (I). That is, for
example, R', R? and R® used to describe Formula (I) in the Summary of the Invention
section and Section II of the Detailed Description do not represent the same moieties as
R,, Rz, and R; in this Section VIII.

3 EXAMPLES 1-3
The following chart shows the structure of compounds made according to the .

description in Examples 1-3 described below:
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The follow ng chart shows the structure of conpounds made according to the
descri pt W@ 0LRA78%anpl es 1-3 descri bed bel ow. 39 WO 01127088CHES ) 28194
RL OHHO "N 02 R0 R3 Examle RLR2 R3 | -OW :~ hr N2 -Sme 3
-Ove -MeSI '\ N Exanple 1 s '

(2R 3,S)-2-(4' - Met hoxy- bi phenyl

- 4-sul f onyl am no) - 3(4 met hyl - benzyl oxy) -

3-t

hi azol - 2-yl-propionic acid. a)

4- (Hydr oxy-thi azol - 2-yl - et hyl ) - 2, 2- di et hyl - gxazdti di ne- 3-carboxylic acid
tert- butyl ester. A solution of O

(S)-4-fornyl -2, 2-di met hyl - oxazol pdi ne- 34 X1 c acid tert- butyl ester

(4.86 g, 21.2 nmmol)
tenperature and then 2-(tri meHoyl ST YISt h
di chl oronethane (30 nlL) is added

th is stirred at roomio
azole (5.0 g, 31.8 nmmol)

% se over 30 ninutes.

in dichloro
in

The resul ting

mxture is stirred at room tefratRere overnight. The solvent is renoved

under reduced pressure and the mxture is then treated with IN
tetrabutyl ammoni um fluoride in THE (31.8 nL, 31.8 nmol). The resulting
m xture is TR1 T Tjoom ¢ eratpre 1or § nour an? %ﬁen f@ sol vent] i
s renoved und@%‘ﬁ%lguced preggrﬁre. Sat ur at ed> NaHCO8 sol ution I's added |and
the resultifng mpxture J ppst ract edf wth-ABOAc. The ¢rg8MRg extracts gr
dried (Na2$H4) and then concentratpd .@ oi | undel E ed pressur%L
product isjpurified by | chromatography o I'N ca gel {using 8/ 2 hexanellEt
to provi de [Hre—destetpraoduct—as—ar i b So T 2070 g
-2, 2-Di met hyl -4f[‘(;"4- met 'ISM%nzyl,oxy t(‘t h| - 2-yl - iret hy/l@xazol i di ne-[3-
carboxyliclacid tert-butyl ester. The TN '
4- (hydroxy-thiazol -2-yltnoethyl)-2 2tdi nethyl - :
3 -OMe -Me S
= |
N
Example 1

20

(2R,35)-2-(4'-Methoxy-biphenyl-4-sulfonylamino)-3-(4-methyl-benzyloxy)-3-thiazol-
2-yl-propionic acid. _

a) 4—(Hydroxy—thiazol-2-yi-methy’l)-2,2-dimethyl-oxazolidine-3-cafboxylic acid tert-
butyl ester. A solution of (S)-4-formyl-2,2-dimethyl-oxazolidine-3-carboxylic acid tert-
butyl ester (4.86 g, 21.2 mmol) in"dichlofomethahe (100 mL) is stirred at room
temperature and then 2-(trimethylsilyl)thiazole (5.0 g, 31.8 mmol) in dichloromethane (30
mL) is added dropwise over 30 minutes. The resulting mixtur_e is stirred at room
temperature overnight. The solvent is removed under reduced pressure and the mixture is
then treated with 1IN tetrabutylammonium fluoride in THF (31.8 mL, 31.8 mmol). The
resulting mixture is stirred at ”room temperature for 1 hour and then the solvent is
removed under reduced pressure. Saturated NaHCO3 solution is added and the resulting
mixture is extracted with EtOAc. The organic extracts are dried (Na;SOy4) and then
concentrated to an oil under 'reduced pressure. The product is purified by
chromatography on silica gel using 8/2 hexane/EtOAc to provide the desired product as a
white solid. |
b)
carboxylic acid tert-butyl ester. The 4-(hydroxy-thiazol-2-yl-methyl)-2,2-dimethyl-

2,2-Dimethyl-4-[(4-methyl-benzyloxy)-thiazol-2-yl-methyl]-oxazolidine-3-

40
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40 WO 01/27084 PCT/ US00/ 28194 oxazolidi ne-3-carboxylic acid tert-butyl
ester | 3YP83HBY 15 6 nmol) in DVE (100 nl) is stirredPEATGSGOR8194 -
tenperature and then sodium hydride (0.55 g, 13.9 nmol, 1.1 equivV) is
added. The m xture is stirred for 15 mnutes at roomtenperature and then
4-. et hyl benzyl bromde (2.57 g, 13.9 mol, 1.1 equiv) is added. The
resulting mxture is s stirred at roomtenperature overnight and then the

reaction 0 nmL
The m xt GrEHEREN SRy AU birpf s 1a T30S B0 128 pRCH TP DM o) 5° ™
chl or i de stiffed abr@;mmtcmpsramaacami ther sddiuerhyddideI0H5 gniB.2 lfmnol(;driceqmv)aised to

an oil ced. essure rification of the oil is acconplished by
chr omat o@g‘gﬁ% 'gﬁe ‘Tf'éfz%r df 1 mintes, @b T tepaperatureo png then -

rovi de t C o)
(29 35) . 9 ez F é?nillrrg% E{/#geir?zg?gﬁ"]) ¥R 3s df-dy%errgs‘%{tr%“$ mixtureds. 5 5.
di met hy| stiréd dt-roptmtginpermnry beorpight imditheh t&mietmhhgﬁdnchﬂdﬁbpthdhcﬁﬂm?ra‘ar boxy .

| d_tert-hu t 05, g, .12.06 mol.) thanol (100 ni
St 7o BTRNARER 89 B0 COmE) | Rufimifbi s povred snp prienampdhanretcteme

resul ting. b I r, 24
nour's. | TRABTDERJREE ERNFAE, MhH ofpabit irabl st Bled INGSOD AYER Thltinally 7
at room teerqmerodlt wmdef aeducelopressuftie Pasificatiory ofi ¥ieurodl iis ddcbinplisited bigpr ough
celite with the aid of th?nol he solvent is then renoved to | eave the
desi r ed CIHPBHER&WPJ%’ on stﬂgq% gl psing 9 1 hexane/EtOAc as the eluent to provide the desired

(2S, ?hh roﬁﬁ&r%a'\&olk}‘ Ay gijoxynet hyl - 2- (4- met hyl - benzyl oxy) - 2 t hi azol - 2- yl -
t hyl The

20 e benzenesu onam de.

(2818829 & q:zs;m&?hm#%b«:gk-bbmgwxyyxmmlz-;ﬂ-pmbamcaa3 IThel 2l (3. 05
g, o i n_di oxane and_ wat er is stirred _at room

_ t enper at ﬁme'}»ﬂcﬂ -{(fane ylr‘mwlpa %zelzwérngeth)ﬂkowhéqny-%@arbwéw Bgid4-
bromobe a0 ey 68 21200k Ml b TmBHE) 108! Su3 M Rl G EGH) |) 0
mxture I's sStirred at rooffténpera eovern e‘reac s di'luted

with I'N idﬁipctnmi*ctahdm%mbbﬂmﬂmm\g)fs memym&smthMBMgeﬁbmsohmn‘ec

extracts, are dried and then con trat t.,o an, ai l nder reduced ressuré
e) is stlrreg at room temperature for 23 H q‘ﬂe mixture is treatelii' with trEethylammep(BO

(2R 3S)-g1§ fan@rteap RO RO &ﬂ{jﬂﬂ&%ﬁ%&f A TUbuIED AV XY Is Snddiazol - 2

© - yl-propi on|c aC| met hyl este The (2S, 3

4- br ono- tllirc{ughtvptiteo«xyhﬂtelwd ofmethanol. The solvent is then removed to leave the desired

met hyl - ben on hi azol - 2-yl -et hyl ] - benzenesul fonam de id (3.05 g, 6.13
nol ) irPrgé céé‘é%/‘éﬂbmi 50 nL) is stirred at roomtenperature and then the

Jones reggent (68N -Q-Qiﬂiho-N-ﬂxﬁﬁﬁ-ﬁ){ghﬁth?lﬂml’mWﬂenﬂsﬁﬁxﬁeﬂﬂiki&%-ﬁ-Xt ure
Is stirréd at roomterrperaturefor hour s
2 ethyl}-benzenesulfonamide. The (2S,3S5)-2-amino-3-(4-methyl-benzyloxy)-3-thiazol-2-
y]-propaﬁ—l-ol 1c¢ (3.05 g, 10.9 mmol) in dioxane (40 mL) and water (40 mL) is stirred at
room temperature and then triethylamine (2.20 g, 21.8 mmol) followed by 4-
bromobenzenesulfonyl chioride (3.06 g, 11.9 mmol) are added. The resulting mixture is
stirred at room temperature overnight. The reaction is diluted with IN HCI and then
25 | extracted with methylene chloride. The organic extracts are dried and then concentrated
to an oil under reduced pressure.
€) (2R,3S)—2-(4-Bromo-benzenesulfonylamino)-3-(4-methyl—benzyioxy)-3-thiazol—2-
yl-propidnic acid methyl ester. The (25,3S)- 4-bromo-N-[1-hydroxymethyl-2-(4-
methy}-benzyloxy)-2-thiazol-2-y1—ethyl]-benzenesulfonamide 1d (3.05 g, 6.13 mmol) in
s  acetone (50 mL) is stirred at room temperature and then the Jones reagent (8N, 30 mL,

excess) is slowly added. The resulting mixture is stirred at room temperature for 3 hours
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41 WD 01/27084 PCT/USO0/ 28194 and then the reaction is quenched by the
addi ti on WP U23Wdopanol . A green precipitate forns after Fﬁg’qﬁo%%?‘é is
stirred for 30 minutes. The solution is then filtered through celite with
the aid of acetone. The filtrate is concentrated to an oil under reduced
pressure. The oil is dissolved in nethanol and then an ethereal solution of
di azonet hane 5 is added. The m xture becones slightly yell ow when excess

di azomet hagg thén ftdRdctid & quidnshed By ithe addition tofdssaopanoch |A gintenypielipitate
solid. Purification of the solid is accaonplished by chy orrat %gtr aph% on

silica gelforms afiersthe mixmueds stited fors3Q minwtes;e fheisolution,is Jb
a yellow so

(2R 33)- 2 1%{ dm\%h@fymﬂ ofasrione, . Therfiate i sojeentratyd to, an ol under, rgngjed

10 thi azolsréssiffe; PIHRAIPH diss%Wéé ifGhéthianol @Ad ien a'ﬁf‘éthéraﬁ s'bﬁ)tuﬁr ¢P\difzomehane
benzenesul fonyl am no) - 3- (4- net hyl - benzyl oxy) - 3-t hi azgl - 2-y| - pr.opioni c_aci d

net hyl s eds eddede 'l(l@gmmge bscmemslmhﬂyarnuow Wwheniezressidiagpmethansiis addady Theso

of veii or TOHTE hrencsReae 16 a igppnils 3ot aiAGeigh of lF pOULF ool ™
Na2CCB andyybeiufiato g}ﬂ)h?'eéd Sifich Qel LSinBO8/D hexinfe/BHBA &Mia¥ ithé @hieht &P prevddd ther oom

terrperature poure wat er,” and extracted with nethylene chloride. The
organic Iq;reduqtasalycwevled Na2804 filtered and evaporat ed. The crude

STSS“ELe' R T cd 2B Mo aph gL Ationy i) 4 PHRE 6 S- ©
(2R, 3S),- tﬁfazoquiaiitgw piohRheNYkiw?- smeft%yg_ges_tm) 3- (4ruéet N§2R,BSYPZY4-BioNh0-3-

20 thi azoI I'onic acid. The ; ] o .
2-(4' - net ttcnyertesxpifmryjdmmokm(ﬂengthnlnbmylo@y 3-thiazol-2-yl-propionic acid methyl

100 numoroper 1 (SHtlbe L aa ol apd ¥rmBbRRRIRB s 49 o B3 S5 mmert i ™

lithi um hygdiee fﬁl {d nfl, of B&ERAE)1.5 MPGHEIOHTHA 1.8, I0F RehtéR Pﬁttﬂé?résén&td)ﬂred
over ni ght at omtenperature. The reaction is acidified wth N HJ and

‘then the mdﬁﬂl?ham (dﬂemg,iﬂ @3mnsolpand 237 mgl ofiN22a€Os @nd bronghs tarefhuxifer bﬁ)mgﬁ

The oroduchy | = Ll & o' Rerd SehpeeRL ORGPt Vs

(2R, 39) - 3- ,ﬁ%ipyﬁhbxhrobﬂezy’rwx} gahid f’aé/efr?.st s ubéxamiscm Hrred add Svhgoaeiani n

0)-3- thiaz roplionic acid

3- (4- Met hymebmdcy pl:odp):t 13 pm‘iﬁmbbhyilmalgehnmwmtwww using /4 bexangBtRc to
3-thiazol - QIJ;h R Pdo Cld r’rF {1‘% xister The (2R, 3S)-2-(4-brono-
giv € aesired pro UC as a coioriess o1

g) (2R,3S)-2-(4'-Methoxy-biphenyl-4-sulfonylamino)-3-(4-methyl-benzyloxy)-3-

2  thiazol-2-yl-propionic acid. The (2R,3S5)- 2-(4'-methoxy-biphenyl-4-sulfonylamino)-3-
(4-methyl—ben_zy_loxy)—3-thiazbl-Z-yl—propionic acid methyl ester 1f (550 mg, 1.00 mm_ol)
is dissolved in .water/methanol/THF (5 mL/5mL/5mL) and then lithium hydroxide (1 g,
excess) is added. The resulting mixture is stirred overnight at room temperature. The
reaction is acidified with 1N HCI and then the product precipitates out of solution to form
»s  a white powder. The product is filtered and the desired product is obtained as a white

powder.

Example 2
(2R,3S)-3-(4-Methyl-benzyloxy)-2-(4'-methylsulfanyl-biphenyl-4-sulfonylamino)-3-
thiazol-2-yl}-propionic acid.

30 a) (2R,35)-3-(4-Methyl-benzyloxy)-2-(4'-methylsulfanyl-biphenyl-4-sulfonylamino)-
3-thiazol-2-yl-propionic acid methyl ester. The (2R,35)-2-(4-bromo-
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42 WO 01/ 27084 PCT/ US00/ 28194 ) )
benzenewo ér1984am no) - 3- (4- met hyl - benzyl oxy) - 3-t hi azol - 2P@TAIBeR8L%NI ¢ aci d
nmethyl. ester le (660 ng, 1.26 muol) and 4-t hi onmet hoxyphenyl boronic acid
.(320 ng, 1.88 mvol) are taken up in 10 nmL of benzene, 1.5 nL of EtOH and
1.5 nmL of water in the presence of Pd(PPh3)4 (44 ng, 0.03 mmmol) and 267 ngy
of Na2CO3 and brought to reflux s for 4 hours. The mxture is cooled to

room t enps 5ﬁ{ég§) fonyhéH rneylsl arxﬁemw&hﬁyram ﬁﬁilﬁﬁﬁizeﬂ—pr%fohlcneﬁaﬁl efgthyl

chl ori de. l'ayer is dr over Na2SO4 ered and evapor at ed.
The cr uthstanmj(lﬁﬁo g, plu26 frnmal)’ l:npds4-|thlome§1mkylﬂimyl’tmrm'gc aekd/ 320 mg, 81.88 :

?%a?,%ﬁ.a- - ttﬁ'ga%e A 6y o btk i o o3 h F teingtiy 1 i

3 ( 4' rrefth %}:‘ng% ﬁ Pho) ﬁﬁ’@h&” 093afindl) ahll2602hk 3EN2,CO; and brought to reflux

met hyd s ubf' élhphrsbl'meenudturéiscddleﬂml raomrtesnpératune, poatrediingd wplenrand rextracted d
nmet hyl ester 2a. '

di.ssol ved t hanol [ THF (5
mL/ Srl/ St laﬁ@Y’ceHEnChlPiqgfhu uﬁ%ﬁﬁg?a‘m’d f’%flllés Vﬁeg%' #\Bg‘g gﬁt e%no (
|t t
S her o FABpsted D TR G R G Bdied by SRR TR CEHRGIRidd Ay rrnr%‘ The
product HeXdfe/BE)A¢ to gibe therdediradbpradudtias e cplorldsy oil.Exanpl e 3 (2R 39) - .
gr E?Qﬁ?ﬁﬁ‘;ié&ls%sy Uheme b yiax) 2- A oh o sula R e Bip heayd stitod: '13:;”}..{'3)
4- (Benzgifm{oqbzafw.lo fiE O YeilPL Y1 Ane, 22K, 59 NY B@xAARYI b ftody RRROXY! | C

acid 2 solutlon of
(S)-4- fQhéthy}sﬁlfzﬁryﬁhbmehyM-@ulﬂqﬂaminu)aB-Ehxamltmx}fpnopmmm dcidtmethybestst 2#st er

di chl h i d
'Eerrper at(é?@ 1%3100 §$1éwlngl)(‘|§ ﬁlﬁfg{‘%&%r"?{]ﬁ%rﬂe‘gmm%é é}‘t“ 9 rogg}’ﬁ‘i‘ml ) in
di chl Orqrﬁmﬂp ”ega fr}])%'&c@gﬁrsda&&eapvrr&ermr; %lemrﬁqg &8 e&' rseeﬁfgw' ati ng

m xture oom t enperature over nr e solvent 1< renoved
under r adumedmperatser &he eawtidn iharidified with IN HCleandt the praduct\eashdsiout of

tetrabuty amm um f | ug 48 ni, . 48 The resulting m xture
is st rrsél}‘ ﬂré‘r"gf‘@és‘;{’é‘? é %Wh%a"‘r’ﬁ%ﬁ the solvent is renmpved
under reduced pressure Sat urat ed NaHCO3 solution is added and the
resulting mxture is extracted witw The organic extracts are dried

oroacr R PEBAIRRRERLES A e Al O ARyt

hexane/ Eirofenié fci@l OVi de t he desr red product as a white solid.

a) 4-(Benzothiazol—l-yl-hydroxy—methyl)-2,2-dimethyl-bxazo_lidihe-3-carboxylic acid
20  tert-butyl ester. A solution of (8)-4-formyl-2,2-dimethyl-oxazolidine-3-carboxylic acid
tert-butyl ester (7.37 g, 32.1 mmol) in dichlorbmethane (ISO mL) is stirred at room
temperature and then 2-(trimethylsilylbenzothiazole (10.0 g, 48.2 mmol) in
dichloromethane (30 mL) is added dropwisé over 30 minutes. The resulting mixture is
stirred at room tempera’aire overnight. The solvent is removed under reduced pressure
»s  and the mixture is then treated with 1N tetrabutylammonium fluoride in THF (48 mL, 48
mmol). The resulting mixture is stirred at room temperature for 1 hour and then the
solvent is removed under reduced pressure. Saturated NaHCOs3 solution is added and the -
resulting mixture is extracted with EtOAc. The organic extracts are dried (Na,SO4) and -
then concentrated to an oil under reduced pressure. The product is purified by

30  chromatography on silica gel using 85/15 hexane/EtOAc to provide the desired product as

a white solid.
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43 WO 01/ 27084 PCT/ US00/ 28194 b)

4- (Benzot’Wﬂ)aHb?osQ y1- met hoxy- met hyl ) - 2, 2- di met hyl - oxazol i FTHYS0281Hoxy| i ¢
acid tert-butyl ester. The

4- (benzot hi azal - 2-yl - hydr oxy- net hyl ) - 2, 2- di net hyl - oxazol i di ne-3- carboxylic
acid tert-butyl ester 3a (3.40 g, 9.30 mml) in DVE (75 nL) is stirred at
‘room tenperature and then sodiumhydride (60 % 0.45 g, 11.2 mmol, 1.1
Cequiv) i sb)adé(mnzdihmzsI-mylmthoxys-nmthylb-égl-ﬂnnethsl-nxamhdme&i-cad!!myllc acid

addea, - ThisTHoRRILGSHY: ﬁ%%&b&m@h%%l(fahﬁwﬂor ety ﬁ%&@frtltﬂivl-e HeipE3- and

th th
(28nm-)fa E#ﬁéﬁr%t&%cac?te%oure?&l(%?g ter and)qt hen € tract E@maﬁ%ﬁlon

met hy| enetepipesitingeand then soahgrn hiydride (6084 6.44rgs 1812i mnho( NaD&fry) mraddem eThe
concentrated to an oil under reduced i o pressure. Purlflf 4«@(‘(&0 & oi |
] st

i s acconpmixHesds SYITe for R BHIULES ) reAm tempegafugsand e, methy as

‘the el |
(0& 5o ohugidt, B Pl id dReoThe SesuRing sty s Sinfedl R0 Serfibranfo overnight
(benzot hi iﬂd’ﬂmﬂfﬂé reap i yuemeilby the a4aition O it NUHCOs sobtion (B0l ¢

d tert- butyl t 3b (2.00 g, 5.28 1) I
St rred afhe Em%mréfm&fom bt Swathi1 anh dhernBiERTIo b el Shigddba. The
| t h t 4
s TR, RBRRCHR, L G000 HL TR Shnes R G Wil Nkl

at rogmt r@t 'Phﬁf' Eqtion ofhdroil E%céﬁpﬁéﬁeﬂﬂg’ ctirsinatographyfon siicedelt dvimgigh
celite with the aid of nmethanol. The solvent is then rempved to | eave the

desired pSIQm%me/ﬁg)@c agihe queng@ m’ywde the desired product as a colorless oil.
2S, 3S) - N-( 2- h t hvl i
genzengsugg éﬁ{}@z-ﬁﬁé?&.?,?béﬂzo{h.Wo?-zﬁ’gfnyﬂﬁ{&xwpm‘ﬁﬂ%ﬂ.e yl) - 4nprogp

(2S, 3S) - 2(RAkdtRRZ0EYE fiethoxyahetByl) 2, B ditRéthpixyxazolidine-3-catboxydic (dci@ gert4. 20
mmol ) in dioxane (20 nL) and water, (20 nL) is stirred at room tenperature

and t hen butykesten 3n{80 go538 mmod). mon#imgl (199 mJndg shyred at room temperature
D OO R GRER Ry s 45 i dadk, e veBu R iRl en xS R bt N0

mxtur‘e I%n errpera ure ove I on

di | uted Wdokh fethpdedtu fbr DAcivure X Tha Ghig ehrevis heated hmheﬁeﬂqhimfneo(es 1ﬂb)3and
organic extracts are dried and then concentrated an oi| ztynder reduced

pressur e. thep stmsd:aS)room temw@;ty for Jngwyy 'ﬁhf‘s[ﬁsﬁmgc‘nﬁ‘@ﬁi is Dltszed drapgh ol -
yl-1- hyﬂée?igé/ B’Eﬁﬂ% ald zo c _ tll?n\‘. iéwém 8hen Rfnoved to leave the desired product

(28, 39)
hydr oxynmeidwianailnet hoxy- et hyI) 4- br ono- benzenesul f onam de 3d (505 ng, 1.10
nmmol ) and 4- net ho>’<;y hen | boronic acid (252 1. |) are taken up in

10 L 200f d) -N-( -Benzothlazol-Z-yl-l-hydror;:g'methyl-z-methoxy-ethyl)—4—bromo-
benzenesulfonamide. The (2S,3S)—2-ammo—3—benzothlazol—2-yl-3-methoxy-propan-1-ol

3¢ (1.0 g, 4.20 mmol) in dioxane (20 mL) and water (20 mL) is stirred at room

temperature and then triethylamine (0.85 g, 840 mmol) followed by 4-
bromobenzenesulfonyl chloride (1.18 g, 4.6 mmol) are added. The resulting mixture is
2s  stirred at room temperature overnight. The reaction is diluted with 1IN HC] and then
extracted with methylene chloride. The organic extracts are dried and then concentrated
to an oil.under reduced pressure.
e) . (25,35)- 4'-Methoxy-biphenyl-4-sulfonic . acid  (2-benzothiazol-2-yl-1-
hydroxymethyl-2-methoxy-ethyl)-amide. The  (2§,35)-N-(2-benzothiazol-2-yl-1-
30 hydroxymethyl-z-methoxy—ethyl)-4-bromo-benzenesulfona_mide 3d (505 mg, 1.10 mmol)
and 4-methoxyphenylboronic acid (252 mg, 1.65 mmol) are taken up in 10 mL of



44 WO 01/ 27084 PCT/ USO0/ 28194 benzene, 1.5 nL of EtOH and 1.5 nL of water
in the waeewaros# of Pd(PPh3)4 -(38 ng, 0.03 nmol) and 22BCTaysen2sisCO3 and
brought to reflux for 18 hours. The m xture is cooled to roomtenperature,
poured into water, and extracted with nethylene chloride. The organic-
layer is dried over Na2SO4, filtered and evaporated. The crude product is
purified 5 by silica gel chronatography using 6/4 hexane/Et OAc to give the
desire u I o

(2R BS)CL@?%thtgtrﬁﬁaz&tégla{d §§§g’f f(’)v)\(r?/t%m(tgepres Sx‘ifPS’i(Pﬂé‘%ﬁ?’s 1'n%uol onyl am n
0) - pr ahmol)and@2§ mQ'bENéKE)ﬁﬁ)dbréhghtﬁblneﬂwc for (b8 daouts: 4le:hbﬂnmeos eamlcﬂ :

(oot ando o apectaser pPURSR Wi AR SHEEI, Wi BEVIERE sofonide e ™ "
Gt 7r ocprefile eber BaricB BRETR S, Akl Und Soipra eﬁf‘%i%ﬁ?‘*eg*&“?%"ﬁk P"“ﬁﬁ‘b'eﬁched |

by tshe Wddlitd gel eHiromatographansing 64 Jremame/PuOAx i giveethé desisedaprodncttdsea mi xt ure
is stirred for 30 mnutes. The solution is then filtered through celite

with tieolotlegs el acetone. The filtrate is concentrated to an oil under

reduce r f t her eal
sol uti gl?lp@%’?%ﬂaigﬁe qgﬁgl’lﬁs‘?&gdﬁ %ﬂhﬁg{%-ﬂeﬁl? e ggrr%}él@{]g? Jgﬁ’??’?/'ﬂb | | ow
when exsrofdhiela&idoThe (29)85)- S'-mddﬁdy-b]'ﬂienym-%smlfmm ac:dc(ﬁéhenzmhiaed-}gl & |ight

yellow solid. Purification of the solid is acconplished by chrq raphy
on sil |h)’df0xgmeﬂl)§12n@e@P’2Yﬁ§Wb)n@“EPéﬁc(4oQ9 g) 1 ageipe t(gg ;ﬂ%)/ |‘~°dé“‘f'ﬂ£ gr oduct

as a whi l{sat N ucture
of gonﬂSélﬁégl%h%rge accorl%?ll?l o thQagE gclzfllp%hg)fc% i sﬁﬁﬂ?’%ﬂ&? gﬁicrl bed
bel ow. resulting Sdrtukis stu%d?at réSHD temperattreriore 3 Riour? ahd théh {lfe rdactiettis 5 - OVe

-Et -H 45 01/ 27084 PCT/ US00/ 28194 6 -Owe, -Me: -H
quenched by the addition of isopropanol. A green preclpltate forms after the mixture is

stirred for 30 minutes. The solution is then filtered through celite with the aid of acetone.
The filtrate is concentrated to an oil under reduced pressure. The oil is dissolved in

15 methanol and then an ethereal solution of diazomethane is added. The mixture becomes
slightly yellow when excess diazomethane is added. The mixture is concentrated to a
light yellow solid. Purification of the solid is accomplished by chromatography on silica
gel using 8/2 hexane/EtOAc as the eluent to provid;.a the product as a white solid.

EXAMPLES 4-36

20 ~ The following chart shows the structure of compounds made according to the

‘O

description in Examples 4-36 described below:

0 0.8

HO “Rs
R,S
Example R R; R3
-F -Et -H
b -OMe -Et -H

45
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-H N-N16 -OW -Ph -CH2Ph 17 -H -CH2Ph -H 18
-CH2CH2Ph -H 20 -CF3 -H 21 -Me -H W 22 -Ow

10 -Owe
-SMe N -H

ReRUsqdpsiss

-Ove -CH2Ph -H 19 -H
A~ -H F 46 WD 01/27084

PCT/ US00/ 28194 23 -OM F H. F 24 -SMe -H N 25 -Ov N - M
6 -OMC -MC : —H
-OMe -Ph- -H
8 -Br }r X -H
| »
9 -Br };TN\ -H
I
N. #
F
11 -OMe - S -H
| f\ﬂ )
12 -OMe 'L -H
| W
13 'Cl -~ 'H
Y
14 -SMe ", \,N\ -H
W
N—-N
\
15 -OMe < \/N\ H
Y
N—N
AN
16 -OMe -Ph -CH,Ph
17 H -CH,Ph -H
18 -OMe -CH,Ph -H
19 -H -CH,;CH,Ph -H
20 'CF] /777;\©\ -H
21 -Me "‘s\©\ -H
OMe
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F
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26 -OM N -H 27 -Ov N-H N28 -O ~fS\ -H 1IN 29 -OWe Boc :-HH 30
-Ove AcW@PIZI08 _ove i -H /~NNiSR 32 -Br -H "N ,, BCTUSSH2819\e O - H
34 -Br -H 35 -0Owe ) -H 47 WO 01/27084 PCTIUSOQO 28194 36 -CF3 1F -H
aamﬂe4(2&3m-

3- Et hyl sul fanyl - 2- (4' - f1 uor o- bi phenyl - 4- sul f onyl am no) - 3- phenyl - pr opi oni ¢
acid s a 2S, 3R) - 2- Ami no- 3- et hyl sul f anyl - 3- phenyl - proplonlc acid nethyl
[0 ' oBenyT (2R 35)-T#) - 3-pnhe ’ € caj
prepared as| desaqy. by Letpers et., al. in Rgcuei

s des Pays- Bas, p. 16} 21, January 1992f and

, 3.51 mol)) in ne RNe c1|or|de {14 mL) ufpder
etherate| (0.220 nL, 1.74 §o rmol).

et hanet Ifi ol (0. 260

argon i 4 added boror trifluoride diethyl
This myture pg stirfred gygeni ght at & enperafure.” Safggrated af. NaHCO3
is addqd to the regction. The ljayers ar@ sdparatpd and the aqueoug |ayer

ti onal nethyl ene chl oxizde. The conbi ned organi §
hver Na2sdi t filtered _—and cohcentrated ninder educed

procé®Mei s puri f |éﬁ\@ -Me
P |
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col um chromat ogr aphy (silica gel, 10-20% Et OAc/ CH2C12) to give the desired
producf We© ®&7684pal e yellow oil. b) (2S, 3R)- PCT/US00/28194
3- Et hyl sul fanyl -2- (4" -fl uor o- bi phenyl - 4-sul f onyl am no) - 3- phenyl - propionic
acid nmethyl ester. To a solwution of : .
(2S, 3R) - 2-am no- 3- et hyl sul f anyl - 3- phenyl - propionic acid nethyl ester 4a
(49 ng, 0.20 nmmmol) in nethylene chloride (2.0 nL) is added triethylam ne

(0.060 ni,=6= AR, COT P & O prenylsulg oy chiorgae 20 ( ny,
0. 24 mmol )]. Thi $0mi xtufe i s ft’irrej under ar ovelni ght at room
tenperaturfje. The reaction is dilufed 24 | eng¢ chl ori de and washed

with 1.0 N ag. HC. Th aqueous |- pyer isQextract ediw th net hyl ene

chl ori de. Sre=comsTet orgarnic rayers are urled ovelr NaZok, rti1rtered, and
concentrat ed under reduced pressure. The crude product is purified by

col um chromat ography (silica gel, 20¢4mghledc/ hexanes) to give the. 25
desired product. c¢) (2S, 3R)-

3- Et hyl su2SaR) 3:Ethylsulfanyk2(4-inanoyhiphenyli4-snfonylamine) S-phenylpropianis oni c
acid. A m 1iure of (2S,3R)- 3-ethylsul fanyl-2-(4"'-fluoro-biphenyl - 4-

sul f onyl a#0) - 3- pheny! - propi onic acid methyl ester 4b (28 ng, 0.059 mmol )
and 1jthiu ' i id Smidkhyll estepf IToxad
under ‘ar g%c?nqbig%%e%ﬁgégggh%ﬁl?%%’lm@ g’llbrgyedrn?ﬁ grgnflt The ym xture is

cool ed t osolution b€ npethylt mk3&)q@)f$aphanwlaanuﬂn¢}atoamybm>(302 aogt 478 mmpll. 0 N

HCl .. Th dried
Cancent 1 aRERerE ds Aescaed By Ltesgh el 81 S RecNSt s (bt E oy o Rays Rps.
reverse pi‘ﬂ?fr?pi PRI rudsy Sy il aflhsdihiof (0260 ML 03 5%0 A¢hol} i mefRylemcetic

aci d/ acet oni to give the” 5 desired product as a pale orange solid.

Exarpl ¢_5chlgad GR)E) Exdsyargsinis addedborapridggde dictnd otherase 0220 Mls 1 Fony | |
3- phe
(D, Sre - oman, (i OBt s ST SreRYett 2 AP tgmpemturs Safumsied - NaFiCOs is

pr opanoat ahe Qaktion) TRE 18%ErS e ted and the aqueous layer extracted with
(2S, 3R) - 2§l§rena(r?8- 3-eth yI0 hi o- SH%theny Sf)l?ag?)fonagte 4:;l (248 r}r’g 1.04 mol ) in
met hyl eneadiiticmal dmthydemjdbldnﬂcl Thérgbmbined Qx@amgmmm@ctsmresinqénovqr Na#%0s,

m xture i l ed. to OC, an at e dro W|se Iut

chlorl de ﬁlmg B R R N L LR
stirred uQfghn AFGERE P(Shda pai l@-zmmom /0}2@1 Go lpive RieNAdsRED PEaiuet €.
The m xture 1s dil utg%l\é S \(Mthagrrée]t hyl ene chlg e 2gndgi)\/v‘z,ashed vmth9 0 N aq.
HCl . The ascppaleyellaweil. i s extract ed

b) (25,3R)- 3-Ethylsulfanyl-2-(4'-fluoro-biphenyl-4-sulfonylamino)-3-phenyl-

propionic acid methyl ester. To a solution of (25, 3R)-2-amino-3-ethylsulfanyl-3-phenyl-
propionic acid methyl ester 4a (49 mg, 0.20 mmol) in methylene chloride (2.0 mL) is
added triethylamine (0.060 mL, 0.43 mmol) and 4’-fluoro-4-biphenylsuifonyl chloride
20 (66 mg, 0.24 mmol). This mixturé is stirred under argon overnight at room temperature.
The reaction is diluted with methylene chloride and washed with 1.0 N aq. HCl. The
aqueous layer is extracted with methylene chloride. The combined organic layers are
dried over Na,SQs, filtered, and concentrated under reduced pressure. The crude product
is purified by column chromatography (silica gel, 20% EtOAc/hexanes) to give the
. 25 desired product.
c) (28,3R)- 3-Ethylsulfanyl-2-(4'-fluoro-biphenyl-4-sulfonylamino)-3-phenyl-
propionic acid. A mixture of (2S,3R)- 3-ethylsulfanyl-2-(4'-fluoro-biphenyl-4-
sulfonylamino)-3-phenyl-propionic acid methyl ester 4b (28 mg, 0.059 mmol) and
lithium iodide (105 mg, 0.785 mmol) in pyridine (3 mL) is refluxed under argon
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wi th nmethylene chloride. The conbined organic extracts are dried over_
Na2SO4, wo bi/zmetl, and concentrated under reduced pressuPET/USM#281941de
product is purified by colum chromat ography (silica gel, 15%

Et OAc/ hexanes) to give the desired product. b) Methyl
(2S,3R)-3-ethylthio-2-1(4"-nmethoxy[l|,|"-biphenyl]-4-yl)sulfonyl]am no)-3-
20 phenyl - propionate. To a solution of nethyl

2S, 3R) - 3- t hi0-2-](4-] - i na)- ] t
5o ( 37 vernient The, i i o QR0 S8l et 0 ot dsels BORh ARRTOR) 2o
Ny, 1. 4Gtf0ind. 10aNehg( BICIS The) orgasicr lakeérs{st dfiphavel -N@SOsplfiltessdpainiadi um -

(0) (25 ng, 0.022 mmol), and last_a sol ution of, 4- 11r}l;eth xyphenyl por oni c
aci d (¢@®engated voderrasiuped prossumpathe crusieproduct ispyriied; Ry Teverse phase, of | uxed

under argon.fo [, ..The.mxt ure, | i - reated
Wi th B%g%a?“’%ﬁ?j'g:r %%‘He £ 1ifih, 919 5@6@%@“%%@%?%%‘5H?%@g‘%‘b}%r The
reagti H&iﬂeap%ddéiﬁhpﬂiébfhn\g@%ﬁﬁd.and extracted with diethyl ether three
tinmes. The Conbined organi ¢ extracts are dried over Na2SO4, filtered, and
concentrat ed under reduced press crude product is purified by

col utm chr omat ogr aphy (silica geﬁgﬁm-m%ﬁ) Et OAc/ hexanes) to 30 give the
desi r ez 3 Ry3-Bthyithie-2» b methéxyfl,i bbiphenyid-dvyhsalfonyljamine)ii-pBawyl28194 c)
(2S,3R)-3-Ethyl thi 0-2-[ (4' -met hoxy[ |, 1" -bi phenyl]-4-yl)sul fonyl]am no)-3-ph
enyl - prepiewisiagidaci d. The title conpound is prepared from5b using ester
hydr ol ysi s fti g% 3 %4l I at @ifor\1datm HenviExanpl es
6- 36 sxgxarrl\g?@gi 6- 32&352%‘282@3 K"()l%&?%&l?grrespor] i]ng tmﬁ, gan()j' Ste
usi,ng V\gﬂi;ﬁﬁﬁdw: & deashitionesf fnethyEX2SiER)e2-4mino-3-etlidtmgpB epl@yl-propioga®2s S

% NH HO S ] ey . . . ,

(25, 3R¥a 248 mg 4 M4 mmpl) in msthyleng.shigsids is added trictiylaming©Q:290mEs 6981 ani no -
3- ,0 phenyl LRRL G ' 108 SRIReHed d ERaited RRfvndbMpipsal the
procedﬁ‘?’é&g){o:éhg%?ﬁgggé ﬁ%?geggr%rbe&S usi ng&g-d @gﬁ%t hi of enyl sul foﬁ'%ﬂcm ori de
i n pl agofific (3783w, 1.2"inmid]}in methylene chloride (1 mL). This mixture is stirred under -

argon overnight while warming from 0°C to room temperature. The mixture is diluted

(4

15 with methylene chloride and washed with 1.0 N aq. HCL. The aqueous layer is extracted
with methyiene chloride. The cdmbined organic extracts are dried over Na;SOs, filtered,
and conceﬁtrated under reduced pressure. The crude product is purified by column
chromatography (silica gel, 15% EtOAc/hexanes) to give the desired product.

b) Methyl (2S,3R)—3-ethylthio-2-[(4'-methoxy|1,1’-biphenyl]-4-yl)sulfonyl]amino)—3-

2 phenyl-propionate. To a solution of .methyl (2S,3R)-3-ethylthio-2-[(4-iodophenyl]
sulfonylJamino)-3-phenyl-propanoate 5a (376 mg, 0.744 mmol) in benzene (5.0 mL) is
added sodium carbonate (158 mg,l 1.49 mmol), water (0.75 mL), tetrakis(triphenyl-
phosphine)i)alladium (0) (25 mg, 0.022 mmol), and last a solution of 4
methoxyphenylboronic acid (166 mg, 1.09 mmol) in methanol (0.75 mL). This mixture is

2s  refluxed uﬁder argon for 24 hr. The mixture is cooled to room temperature, treated with
35 wt % hydrogen peroxide (0.300 mL), and stirred for 0.25 hr. The reaction is diluted
with water and extracted with diethyl ether three times. The combined organic extracts
are dried over Na,SO,, filtered, and concentrated under reduced pressure. The crude
product is purified by column chromatography (silica gel, 15-30% EtOAc/hexanes) to

1  give the desired product as a pale yellow solid.
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Exanple 38/ OV \ | O02S HO"INH S 1s

(2S, 3R) - VOORPT4| f anyl - 2- [ 4- (4- met hoxy- phenyl et hynyl ) - ben2ERESEYA | ani no
]-3- phenyl -propionic acid. This conpound is prepared according to the
procedures. described for. Exanple 5 using 4-nmethoxyphenyl acetyl ene boronic
acid in place of 4- methoxyphenyl boronic acid. Exanple 39 50 WO 01/27084
PCT/ USOCO' 28194 Owe Ocr 0 S 02 HO,'NH S (2S, 3R)-

3- Et hy| sw)f €283RP3-Ethythiee2-f{di-methoryill biphenylehybsnlfonyllaming)rdenyl-
phenyl - propi oni,.c agGi This co und i s _prepared accordin o.the ... :

pr ocedur JEOPIORS E?'ﬁbghe 'Fg? cﬁﬁ%%és Brepay eﬁgl? (ﬁ" R thsgﬁe?’?geé lrti‘g ggog’{sf‘so?ﬂﬂd“b%ﬁor i de
I n place, | ,ﬁ,g}aq ved by 1) reduction of the nitro group
by tin (lﬁﬁ%lo?hﬁ%ﬁtgg?r nd %%g%xg@bie?gfmt ion with 4-nmethoxybenzoyl .
chl oride. EXAMPLES 40-43 The foll om‘ fdi.36 Shows the structure of
conpounds nade according to. the —'%gm'p%'r on in Exanpl es 40-43 descri bed
bel ows O 02S p¥dnyites 6536 dre prplwedmilot e corresponding thiol and S2e using

procedures described for Example 4 or 5.

Example 37

7\
0 Ozs S
WNH OMe

S

)

(ZS,3R)-3-Ethylsulfanyl-Z-[5-(4-methoxy-phenyl)—thiophene—2-sulfonylamino]-3—

HO

10 phenyl-propionic acid. This compound is prepared according to the procedures
described for Example 5 using 5-bromothiofenyl sulfonyl chloride in place of pipsyl

chloride.

Example 38

15 (2S,3R)-3-Ethylsulfanyl-2-[4-(4-methoxy-phenylethynyl)-benzenesulfonylamino}-3-
phenyl-propionic acid. This compound is prepared according to the procedures
described for Example 5 using 4-methoxyphenylacetylene boronic acid in place of 4-

methoxyphenyl boronic acid.

Exam.ple 39
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40 -Me 41 -Et 42 -Ph 43 -CH2Ph Exanpl es 40-43 Exanpl es 40-43 are

pr epar eVO PMI8fet hyl (2S, 3R) - (-) - 3- phenyl azi ri di ne- 2- caPEBX}BPU8EIUSI 1ig
procedures described for Exanple 4 or 5. ,s EXAMPLES 44-68 51 WO 01/27084
PCT/ US00/ 28194 The foll owi ng chart shows the structure of conpounds nade
according to the description in Exanples 44-68 described below OR HO
"'"N,S 02 HO2 Exanyle R R2 44 -C6H4-4-Owve - OCH2Ph 45 -C6H4-4-Owve - CPh
46 -Ph -OCH2Ph 47 -C6H4-4-0Ove - CH20Ph 48 _~C6idMel- OVe - OCH2( 3- Pyri di ne)
49 -06H4-4- O SS N 50 - OBHM- 4- W - oetHz 4-F 51 -C6H4-4-Ove | N DI
52 C6H44OVEI N NDI 53 -C6H4 ) k410 N

(28,3R)- 3-Ethylsulfanyl-2-[4-(4-methoxy-benzoylamino)-benzenesulfonylamino}-3-
phenyl-propionic acid. This compound is j)repared according to the procedures
_ described for Example 5 using 4-nitrobenzene sulfonyl chloride in place of pipsyl
s chloride, followed by 1) reduction of the nitro group by tin (II) chloride, and 2) amide
formation with 4-methoxybenzoyl chloride. |
EXAMPLES 40-43
The following chart shows the structure of compounds made according to the

description in Examples 40-43 described below:

Example R,
40 - -Me
41 -Et
42 -Ph
43 "_CH,Ph

Examples 40-43
Examples 40-43 are prepared from methyl (2S,3R)-(-)-3-phenylaziridine-2-
carboicylate using procedures described for Example 4 or 5.
15 EXAMPLES 44-68
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N 54 -C6H4-4-OMESIIN NN 55 -C6H4-4-Ove r+rsN !0 56 -C6H4-4-Ove 52 WD
01/ 27084WoMI27830N8194 57 C6H4- 4- Ove - CH2CH2OPh 58 - C6H4 PET(}H90/28194
-Q(CH2) 2C(CH3) 3 59 - C6H4-4- OVe - Q(CH2) 2CH(CH3)2 60 C6H4- 4- Ok

-Q(CH2) 20CH(CH3) 2 61 - C6H4-4-SMe .- Q(CH2) 20CH(CH3)2 62 - C6H4- 4- O\ve

- CH2NHBoc 63 - C6H4-4-Owe - (CH2) 2NHBoc 64 -Owe - CH2NHBoc 65 - O n-Bu
-CH2NHBoc 66 -C6H4-4-OMe O2S N. N 67 -C6H4-4-OMe O2S \/N N 68

- C6HA- 4- Ove - Ol Qhart SHWR! tBe ‘kfm]é:t%fé 3BkofipBafdsy Ay according to the

3- hydr oxy- 2- (4" - met hoxV- bi phenyl - 4-sul fonyl am no). butyric acid. s (a)

4( S) - Bendegtriptidn(id Examples 44-68 described below:
3R)-4-benzy|oxy-2-bronD-3-hydroxy-butyryl]-oxa;olidin-2- one. A solution of
4(S)-Benzy|-3-(2-bronD-acetyI)-oxazouidi' 6né (1.621 g, 5.43 mol,
prepared as described previously {J. NT gm Soc. 1986, 108, 4595) in

Y

tQ ethylamne (770 ng, 7.61 mol) is
added foll owed by dibutyl boron at@ (1.84 g, 5.98 mml). The cooling
bath is renoved and the reaction 10 nixture is stirred for 2.5 hr. The

reaction mxture is cooled to -78C, Fbenzyloxyacetaldehyde (898 ng, 5.98

ether (25 L) is cooled to -7B8 an

mmol ) is added pes u‘tT. st errrg—for—togrr Tt xtore-rg3 warnmed up to
0C and stirred {or EXaBple Thd reaxtRbn nixtjure is diRuted with
44 -C¢H4-4-OMe -OCH,Ph
45 -CsH-4-OMe _OPh
46 -Ph -OCH,Ph
47 -C¢H4-4-OMe -CH,OPh
48 -C¢Hs-4-OMe -OCH,(3-Pyridine)
49 -CgHs-4-OMe mS\(s
\
W,
50 -CeH4-4-OMe -OCH,C¢Hs-4-F
51 -CsH4-4-OMe lll
S
o~ ‘1(
W,
52 -C¢H4-4-OMe L
S
SN \YiJ?
53 -C¢H4-4-OMe 'L
\
v
- . N
54 Ceti-4-OMe }’“S\ﬁ ,\\,7
\
55 -CsH4-4-OMe 0.
r"s\« C
N
56 -CgH,-4-OMe ws\«0
'N—z ;
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et her,

r esi due W@ 0127080l ved i n met hanol
peroxide (5 m)

is

washed with IN ag KHSO4 and solvents are renoved under vacum The
(10 ni),

cool ed to 0C EBRE/US08RYYr ogen

53 WO 01/27084. PCTI US00/ 28194 added. ‘The cooling bath

is renoved and the mxture is stirred at
Saturated ag. NaHCO3 and net hyl ene chloride are added to the reaction

roomtenperature for 2 hr.

m xture. The |ayers are separated and the aqueous | ayer extract ed with
addi ti onal ret HTyi enes AT or 1 H-e.’c= ;;! ﬁl [ ) Ny b are dried
over' Na2SO4, filtered. andlconcentrat prespure. The crude

product is pur'fled.is/ col {

to give the de
3S) - 2- Azi do- 4-
sol ution of 4(
oxazolidin-2-o0

-Gl AP@MReg T ith-Oﬂﬂﬁizg@ﬂ)s o [N??:e/ CH2C12)
« 1-4-Q§€Ha)a Qlﬂahl i djn-2- one. To a

y- 3- hy drakie-4gdMer y|

ir oxy-butyryl]-
0 nm) is added

4 RS (5

sodi um 10 azidg¢ (Z1 3125_r0l a the (51’5{1 is stirred at
35C for 4 hr. [[he %{:'?ure is@cf?jﬁlf%%?ew th e(t5 )2 ace gt:eﬂ%md washed sever al
times with watr, bréne angl dciQgHg-4-OMRr \la2804..CIIBNHBa¢| on apd renoval of
sol vent s under 44S)-3-[ (2R BR).2. .
azi do- 4- benzyl pxy- 3-Gdydr ox| b@s%-ﬂrf?l}/lm aenzyf(mmn 2-pne as an oil.
(C) (ZR, 38)-2 Aoz ‘-'ucu y|u1\y ||yU|u Y= uuty +o- sol ution of
4(9)-3- is [(2R 64 TORe -C?I}NﬁBoc _ _

39) - 2- azi do- 4- penzylgxy- 3- hydr Qo Ed YT Y1 T - 4- DegyNigRg&Zol ' 4 n- 2- one (500
ng, 1.2 mmol )jin dioxane-water (3.5 nm . f6:1. v/Vv) cooled tof OCis added a
sol ution of |fthiurééhydroki d€sHy-d+QMe (}13 ng,0§/7 mml) infwater (1.5 nl)

and the reacti
sol ution of
renoved under
chloride and t

bn m xture

| N hydrogen ch
reduced pres
ne organic p

s stirred at
oride (4 n)
sure. The resi
hase i s washed

oomt erature for 2 hr. A

s thenr? added and sjpl vents are
Hue 1s di s&Q

ed in RO nethyl ene

Na2SO4. Filtrafion grd rem

33) - 2- azi do- 4-

butyric acid.
3S) - 2- azi do- 4-

benzyl oxy- 3}
(2R, 3S) - - 4- Bengyl oxy- 3- hydr
To a sol utiop
benzyl oxy- 3-

DV aCsHf-4s0MeéeEN
hydr oxy- but yr

of (2R
hydr oxy- but yri

oxy -2-(4'-nej

with water, brine d dried over
S undep _g€cuum gi v (2R

c acid a thick . (d)

hoxy- BFph 4- sul f onyl am no) -

b acid (50 R ng) i

~

met hanol (1

m.) is added t

at

(T
room t enperjfat ur e

PCI‘]I-
or

i CRE AT |

reis stirred
vacuum and

123?@% @M und

the residue i
m xture i s add

(4 -met hoxy[l 1 bi phenyl ] - 4-yl )sﬁ!ﬂ!!!&l_chl oride (110 ng)
glgoxy-blp-ll_renyi/—gls%hloln mmg)-

IS Stll’&ﬁ(} _4_

acid.

S
ed

di ssol ved

I n di oxane-wat er

(1.6 nL, 1:1I, v/v). To the

triethylamne (0.1 nL) and

2 loxy Fhyér

tUI’

roxy-.

SR

and the m xture
}/ced under

(a) 4(S)-Benzyl-3-[(2S, 3R)-4-benzyloxy-2-bromo-3-hydroxy-butyryl]-oxazolidi_n-z-

one. A solution of 4(S)-Benzyl-3-(2-bromo-acetyl)-oxazolidin-2-one (1.621 g, 5.43
mmol, prepared as described previously (J. Am. Chem. Soc. 1986, /08, 4595) in ether (25
mL) is cooled to -78°C and triethylamine (770 mg, 7.61 mmol) is added followed by

dibutylboron triflate (1.84 g, 5.98 mmol). The cooling bath is removed and the reaction

10 mixture

is stirred for 2.5 hr.

The reaction mixture

i_s cooled to -78°C,

benzyloxyacetaldehyde (898 mg, 5.98 mmol) is added and, after stirring for 10 min, the

mixture is warmed up to 0°C and stirred for 3 hr. The reaxtion mixture is diluted with

ether, washed with 1IN aq KHSO, and solvents are removed under vacum. The residue is
dissolved in methanol (10 mL), cooled to 0°C and 30% hydrogen peroxide (5 mL) is
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30 vacuum and residue is treated with nethanol (3 i) .c . acid
(1 nL). ﬂ‘(&’“‘ﬁ%"@gi'pitate is filtered off, the filtrate is ?gﬂ’&%ﬁﬁd&?@d and
a crude product is purified using 54 WO 01/27084 PCT/US00/ 28194 RF HPLC
to give (2R 3R)- 4-benzyl oxy-3-hydroxy -2-(4'-nethoxy-bi phenyl -4-

sul fonyl am no)-butyric acid as a white, crystalline solid. Exanples 45-68
Exanpl e 45-68 are prepared using a correspondi ng al dehyde and S3a fol | ow ng
s the praddeduhedooling bath is temovedrapddhe mixtgs: ipstiged ayoom reoperstoxy fog 294

| X. Ex I - iof ] d Vet h Us h ds. of. th

| nvent | O Srrased o NeHORS and letnyicns iorios 2 Aagey ndBC PRACHER okt et o
associ atjgerdiatd) setvaed 8Ad R Rubbis layer chitficled! Wit hdditieRIRAGhYleAd chidfide. et hod
exanples do not I'imt the invention, but provide guidance to the skilled s

arti san The porabined roggamel exizaatsyanehdriedooyss Va8 O4,cliligred, aridoenncanigated undets of
the inventiaon. In eagh case, ofher co ds withi.n the inyention y bhe
subst t (ERREOPTeEHES. LHR e PEOHED (o IA Y BRED SoBREr TR G Ry al | y

sim | ar f%%é@gécgg%gégigw@fﬁe d@ng?&tbﬂrw&i%éa ohi yellW 681 ate that the

exanpl es provi ce and y be varied Dased on the condition beihg
treat ed @nd(S)-[(2R, | 38)-2-Afidi-dcbenaylosy+3ahydriolyy-bntytyllsddbenryd-oxnzatidibEN-A:

et hyl enedi am net et r.acet.i cid . _SPA: nt heti cal | y . denatured al ¢cohol . USP:
Uni ted Sme do Pholbfign 8{56@9- egﬂrﬁp@ﬁé&&%ﬁ? Pt Hb5e SHrdry-BRoBH

adm ni st ' A i t ' ' ' -5 Ng:
ComponerP AR Rin. P6ip (069, 516 Ripdly 57 AbbethiMiBlanit (9.0 mEPRBRTBSGEE. e
St ar @h Z2ideg(21Tamg, 4.25gmnél)) and ithenrédction tmikturg is stirred at 35°C for 4 hr. The

mixture is diluted with ethyl acetate and washed several times with water, brine and dried

over Na;SO4. Filtration and removal of solvents under vacuo gives 4(S)-3-[(2R, 3R)-2-
azido-4-benzyloxy-3-hydroxy-butyryl)]-4-benzyl-oxazolidin-2-one as an oil.
(©) (2R, 3S)-2-Azido-4-benzyloxy-3-hydroxy-butyric acid. To a solution of 4(S)-3-
s [(2R, 3.5')-2-azido-4-benzyloxy-3-hydroxy-butyryl]-4-benzyl-oxazolidin-2-one (500 mg,
1.2 mmol) in dioxane-water (3.5 mL, 6:1, v/v) cooled to 0°C is added a solution of
lithium hydroxide hydrate (113 mg, 2.7 mmol) in water (1.5 mL) and the reaction mixture
is stirred at room temperature for 2 hr. A solution of 1N hydrogen chloﬁde (4 mL) is then
added and solvents are removed under reduced pressure. The residue is dissolved in
20  methylene chloride and the organic phase is washed with water, brine and dried over
Na;SQ,. Filtration and removal of solvents under vacuum gives (2R, 35)-2-azido-4-
benzyloxy-3-hydroxy-butyric acid as a thick oil.
(d) (2R,3S5)- 4-Benzyloxy-3-hydroxy -2-(4'-methoxy-biphenyl-4-sulfonylamino)-
butyric acid. To a solution of (2R, 35)-2-azido-4-benzyloxy-3-hydroxy-butyric acid (50
»s  mg) in methanol (1 mL) is added tin (II) chloride (60 mg) and the reaction mixture is
stirred at room temperature for 2 hr. The volatiles are removed under vacuum and the
residue is dissolved in dioxane-water (1.6 mL, 1:1, v/v). To the mixture is added
triethylamine (0.1 mL) and (4-methoxy[1,1’-biphenyl]-4-yl)sulfonyl chloride (110 mg)
and the mixture is stirred at room temperature for 10 hr. The volatiles are removed under
a0 vacuum and the residue is treated with methanol (3 mL) and acetic acid (1 mL). The

precipitate is filtered off, the filtrate is concentrated and a crude product is purified using
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A human fenal e subject weighing 60 kg (132 I bs), suffering fromrheunatoid
art hri tWe,0123084r eat ed by a method of this invention. Sp 30928194 for 2
years, a reginmen of 25 three tablets per day is admnistered orally to
said subject. At the end of the treatnent period, the patient is exam ned
and is found to have reduced inflammuation and inproved nobility w thout
concom tant pain. Exanple B A capsule for oral admnistration, according to
the pregentpLovet | give i(SRBRYIE 4-BenAdeRy-3-bydoxy 562Y(-féthexP8iphenyl-4-

PCTI USO0/ 28194 Conponent Amount (%W w) The conpound of Exanple 4 15%

Pol yet isylfenydarging)-butysis aeid asawhiteyerystaliingjsebid. wei ghi ng 90 kg (198 |bs.),
suffering fromosteoarthritis, 'sa 1 488 d by a nmethod of this invention.
Specifically, for 5 years, the e, which- . contains 70 ng of
the conpoungixghnfoss1ps refprepatediiing'a séreésponding hidehydesandS3asfollpwiig At the
end of the treaPrrent period, the patient is exam ned via x-ray, arthroscopy
andsor théprocetoce desoribed for Examplest4 ur t her advancenent of. o
erosion/fibrillation of the articular cartilage. . to Exanple C A

sal i ne-based conposition for |ocal adm nistration, according to the present
invention, is made conprising: Conponent Anount (%W w) The conpound of
Exanple 7 5% ,s Pol yvinyl alcohol 15% Saline 80% A patient having deep
corneal abrasion applies a drop of the conposition to each . eye twice a
day. Healing is speeded, with no visual sequelae. Exanple D 20 A topical
conposition for local adm nistration, according to the present invention,
i's made conprising: Conponent Conposition %wv) The conpound of Exanple 9
0. 20
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Benzal koni um chl oride 0.02 Thi nerosal 0.002 d- Sorbitol 8% CI ne 0.35
Aronat i csWO2H84py i fjed water g.s. 30 Total = 100.00 57P 39’

PCT/ US00/ 28194 A patient suffering from chem cal bunms applies the

conposi tion at each dressing change (b.i.d.). Scarring is substantially

di m ni shed. Exanple E An inhal ation aerosol conposition, according to the
present invention, is made s conprising: Conponent Conposition (% w v)
Conmpound I1Xf Ex_&_ﬂ&e-m@oﬁtibhcahmMeﬂﬁd@ofﬁseorbi c acid 0.1 10 Menthol 0.1
Sodi um Saccharin 0.2 Propellant (F12. F114) g.s. Total = 100.0 An asthma

sufferer sprayheOedidpdindSfoft R HNERH hiedQséfub t& prepide amjisitions o thes t he
nmout h whi | e i nhal |dr%lé|p Ast hma synptons are _di m ni sﬁzed Exanpl e F A taopical

opt hal ni treatovepd of ailments assosiatéchwith ynwanted ME aptivitysy Ehe follpwing campesition
Benval KofPAERRDAFEPIS G B, BE s P&i??ﬁ%ﬁ%?% el PR eley
0.50 ;Sodjjam NRt pRipathf| &l @sihg the compounds, compositions and methods of the
invention. In each case, other compounds within the invention may be substituted for the
example compound shown below to provide substantially similar results. The skilled
practitioner will appreciate that the examples provide guidance and may be varied based
on the condition being treated and the patient.
10 The following abbreviations are used:
EDTA: ethylenediaminetetracetic acid
SDA: synthetically denétured alcohol
USP: United States Pharmacopoeia

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

A human female subject weighing 60 kg (132 1bs), suffering from rheumatoid
arthritis, is treated by a method of this invention. Specifically, for 2 years, a regimen of
25 three tablets per day is administered orally to said subject.
At the end of the treatment period, the patient is examined and is found to have

reduced inflammation and improved mobility without concomitant pain.

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

3  comprising:
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25 Sodium chloride (0.9% gs. Total = 100.0 A human nmal e subject weighing
90 kg (WOQ12M84 suffering fromcorneal ulcerations, i ?qTﬂés&{)@H%y a

met hod of this invention. Specifically, for 2 nonths, a saline solution
containing 10 ng of the conmpound of Exanple 16 is admnistered to said 30
subject's affected eye twce-daily. 58 WO 01/27084 PCT/ US00/ 28194 Exanpl e
G A conposition for parenteral adm nistration is nade conpri sing:

Conponent. Amount wund of Exanpl e 12 100 Amsphiiit (%oww) er Carrier: -
Sodiumcitrate buffer wth (percent wei ght of carrier): lecithin 0.48%
car boxynet hyl cel | ul 3be compeundiaf We 0.50 ned®H paraben 0.11 propyl -

paraben 0.011 The alo ts are m xed, f ng a suspensi on. _
Approxi mately 2.0 &SF‘YP‘% gg‘{fggenm on is adm nlgé %ered, via inj ection, to -

Funtaposes b WSS s TTOANEY. b B e
appr, oxi gl gl meﬁ@yﬁgtﬁ& Wenu éuﬁc%n?};fo?rfsyéifs, Eﬂéea%klé%ﬁﬁs%lé w;ﬁéme and

dosage 'S gradua ecr eased Intain the patient. Exanple

nmout hwasfitaiiz l‘mﬁﬂg of the comppumpof Eth;ﬂé) 4Qs mﬂnmastbre%davly td baid subjpctu n d of

Exa Ie143 SDA 40 Al cohol | avar | sifier 08 25 Sodi m
= u(r)nr) ide O. the end o?the treatment penod tllzle p\zllgcnt 1S exammg&I v1s:«1I x-lray, arthroscopy wame

and/or MRI, and found to have no further advancement of erosion/fibrillation of the

articular cartilage. -

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

invention, is made comprising:

Component Amount (%w/w)
The compound of Example 7 5%

15 Polyvinyl aicohol ' 15%
Saline - 80%

A patient having deep corneal abrasion applies a drop of the composition to each.

eye twice a day. Healing is speeded, with no visual sequelae.

Example D
20 A topical composition for local administration, according to the present invention,
is made comprising: _

Component Composition (% w/v)
The compound of Example 9 0.20
Benzalkonium chloride 0.02

25 Thimerosal - 0.002
d-Sorbitol 5.00
Glycine 035
Aromatics 0.075
Purified water __Qg.s.

30 Total = 100.00
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A ycerin 10.0 Sweetener 0.02 Benzoic acid 0.05 Sodium hydroxide 0.20 30
Dye 0.04 woni@msdal ance to 100% 59 WD 01/27084 PCT/ US0012&CTAISOR28I8¢ | ent
wi th gum di sease uses 1 nlL of the nmouthwash thrice daily to prevent

further oral degeneration. Exanple | A |lozenge conposition is prepared: 5
Conmponent %W v The conpound of Exanple 35 0.01 Sorbitol 17.50 Mannitol
17.50 Starch 13.60 10 Sweetener 1.20 Flavor 11.70 Color 0.10 Corn Syrup
bal ance to 100% petjeat sfferingsfeemtchemical bus appligs the eompbsitisrai vachodressing
inmplant in the maxilla. . 15 anpl.e. J.A .chew ng gum conposition is
'prepared,Q@&Eﬁ@'bébrggf?@nga%gﬁﬂﬂy@&%@h t wv% The conmpound of
Exanple 55 0.03 Sorbitol crystals 38.44 20 Pal oja-T gum base 20.0 Sor bit ol
(70% aqueous solution) 22.0 MannitdExampREdJ ycerine 7.56 Flavor 1.0 25 A

patient chews memﬁalﬁﬁénoae%s%\f Sg‘ﬁmé.é{&g,ﬁ 'ycgoqrd%fg tg ?l;]e:[ grggesn't invention, is made

s comprising:

Component Composition (% w/v)
Compound of Example 13 5.0
Alcohol 33.0
Ascorbic acid 0.1

10 Menthol 0.1
Sodium Saccharin 0.2
Propellant (F12, F114) q.S.
Total = 100.0

An asthma sufferer sprays 0.01 mL of the composition via a pump actuator into

15 the mouth while inhaling. Asthma symptoms are diminished.

Example F
A topical opthalmic composition, according to the present invention, is made
comprising: ' | | -
| Componént | Composition (% w/v)
20 ' | COII.lp.OlJ.nd of Example 16 0.10 |
| Benzalkonium chiloride 0.01
EDTA 0.05
Hydroxyethylcellulose NATROSOL M) 0.50
Sodium metabisulfite 0.10
25 " Sodium chloride (0.9%) : g.s.
Total = 100.0

A human male subject weighing 90 kg (198 1bs), suffering from corneal
ulcerations, is 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

30 subject's affected eye twice-daily.

o
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Exanpl e K Conponents w v% Conpound of Exanple 28 4.0 USP Water 50.656 30
Met hyl pwoadaezro8a. 05 60 WO 01/ 27084 PCT/ USQQ 28194  Pr opyPepusénzasiss. 01
Xanthan Gum 0. 12 Guar Gum 0.09 Cal cium carbonate 12.38 5 Antifoam 1.27
Sucrose 15.0 Sorbitol 11.0 dycerin 5.0 Benzyl Al cohol 0.2 10. Ctric
Acid 0.15 Coolant 0.00888 Flavor 0.0645 Colorant 0.0014 The conposition
is prepared by first mxing 80 kg of glycerin and all of the is benzyl

al cohol- and heating to 65C, then.slow ddi ng and m xi ng toget her

met hyl par aben, propyl paraben, wa 1 han gum and guar gum These

i ngredi ent \ finosifiorPér banteR? dlmibnistrition ismadd édinprishig:ver son in-1ine mixer.
The followng I'ngredients are then added in the follow ng order: renaining
gl ycerin, sorbitol,Compéfentm C, cal ci um carbonaABOUBt trjc acid, and
sucrose. The flavor,g and cool.apts ar.e ,separ at el y, £00D) Nnd 20 then are
sl ow y added to the ?Pé?PquﬂﬁPgﬁf‘%‘HP'-S.ﬁThe mi xt ulr(@rﬁgjn%?g@e?or about 40-
n‘insutes'. The patiergar;.i@ges the fornmulation to prevent flare up of colitis.
Exanpl e L An obese human femal e subject, who is determ ned to be prone to
osteoarthritis, is Sabwhwcitstebefertwith @sresot e described in Exanple B to
prevent the syrrptor?{s of. .25 osteparthritis. Specifically, a capsule is

admi ni stered daily DoVEBBEAMIIEYE The patient is examned via x-ray,
arthroscopy and/ or MRigcitgfpd found to have no 0.48%

carboxymethyicellulose 0.53
10 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 suspension is administered, via injection, to a human _subject with a premetastatic

s tamor. The injection site juxtaposes the tumor. This dosage is repeated twice daily, for .
approximately 30 days. After 30 days, symptoms of the disease subside, and dosage is

gradually decreased to maintain the patient.

Example H
A mouthwash composition is prepared:

20 Component %wiv |
The compound of Example 14 3.0
SDA 40 Alcohol 8.0
Flavor : 0.08
Emulsifier 0.08

25 Sodium Fluoride 0.05
Glycerin 10.0
Sweetener | | 0.02
Benzoic acid _0.05
Sodium hydroxide 0.20

30 Dye 0.04 ‘
Water balance to 100%
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significant advancenent of erosion/fibrillation of the articular cartil age.
Exanpl e Mwvooili/2MB401/ 27084 PCT/ US00/ 28194 A human mal e subjP€F(USABREIN ng 90
kg (198 Ibs.), who suffers a sports injury, is admnistered the capsule
described in Exanple B to prevent the synptons of osteoarthritis.
Specifically, a capsule is admnistered daily to the subject. The patient
is exam ned via x-ray, arthroscopy and/or IvIRl, and found to have no 5
significant ad Oémf j i briy | gty b itl age..
Al refer encesxgiéglgﬁﬁietg er gggésg%gizrdé%f itdrllégglrogghrvgz{%gdtﬁﬁbié %#%Eoe%%ggﬁtmi |l e
parti cul afyrtheerdl degeheratibnt he subj ect invention have been described, it

wll be obvious to those skilled in the art that various changes and

nodi fications of the subject inventggimpRI be mde w thout departing from
the spirit and scope of the invention, IE Is io intended to cover, in the
appended cl ai n& lozenge somposition is preparedis that are within the scope of this
i nvention. 62 WO 01/ 27084, PCT/ USOQO 28194 WHAT | S CLA| I S: A conpound
havi ng a structure accoréﬁﬁ%Forwla(l) 0 R2 RB A~ OGZ 2 R4 R6
RS (1) wherein: (A) R irhe $6MB6kiFofExafpiéds and - NHOH0{B) R2 is selected
from hydrogen, hydroxyl, al koxy, alkyl, alkenyl, alkynyl, heteroalkyl,
hal oal kyl , cycl oal kyl , h8pshistycl oal kyl, aryl, aryl al K{i:f0 het eroaryl,
het er oaryl al kyl, and hagf et};l(C) R3 is selected fro E drogen, al kyl,
al kenyl, al kynyl, hetero &‘W? hal oal kyl, aryl, arylal* het er oaryl ,
het eroaryl al kyl, cycl oal kydreh @and het erocycl oal kyl; (Dj3gg is
-(CR7R7"' ) k- X- (CR8R8' ), - E- A where:

10 Sweetener 1.20
| © Flavor 1170
Color 0.10

Corn Syrup balance to 100%

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

15 Example J
A chewing gum composition is prepared, comprising the following:
Component - W%
The compound of Example 55 . 0.03
Sorbitol crystals 38.44
20 - Paloja-T gum base - - 20.0
Sorbitol (70% aqueous solution) 22.0
Mannitol 10.0
Glycerine 7.56
Flavor ' 1.0
25 A patient chews the gum to pfevent loosening of dentures.
Example K
Components ' wiv%
Compound of Example 28 4.0
USP Water 50.656
30 ' Methylparaben 0.05
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(1) kis fromO to about 4; (2) 1 is fromO to about 4; (3) each of R7,

R7', ROWOMPTE  when present, is independently sel ect TU80028480r ogen,
aIkyI al kenyl , aIkynyI aryl, heteroal kyl, heteroaryl, cycloal kyl,

het er ocycl oal kyI , hal ogen, and hal oal kyl; (4) X is selected from -0-, -S-,
-S(O-, -S(02)-, -N(R9)-, -N(COR9)-, - N(CRR9)-, -N(CONROR9')-, and
-N(SQ2R9) -, where (i) each RO and e, when present, is independently

sel ected from hydr opgipylpatdbeh, al kenyl, al kynyl, 0.0het eroal kyl, hal oal kyl,
aryl, arylal kyl, heteroaryl, heteroarylalkyl cycloalkyl and

het er ocycl oal kyl , oXa(ﬂihiil)GRm and R9', toget her wWPdR the ni trogen atomto

whi ch they are bond§ I GO' nto form an opti onal | 5T0§Ub5t' tuted heterocyclic

ring containing fr 8r|ng atons of which omlto 3 are

het eroat orms; (5) E {alchhesbeghtér 0om a coval ent bpp@g -0-, -S-, -S(O) -
-S(02) -, -N(Rl) - N(COR10)-, -N(CX2R ) -, -N(CO\IR'OR'O) , and

-N(SO2R 0) - wher e An)lfcnm:h R10 and R 0", when |!)r sent, is independently

sel ected from hydrog al kyl, al kenyl, al kynyl ‘Itiuet er oal kyl, hal oal kyl
aryl, aryl al kyl WHBSE vI . heteroaryl al kyl , VC oal kyI , and
het er ocycl oal kyl , ORofbitod RLO and R O’ t oget her116($ ("I I'ThuH 1T 11111111

111'~~ c L s V\D 01/ 27084 PCT/ USOO 28194 with the- nltrogen atom to which
they are bonded, jofGlycetinform an optionally sub8 tuted heterocyclic ring
cont ai ni ng from 5 t% 8 riAquanms of which fromh to 3 are heteroatons;
provi ded that when ; bé’ a coval ent bond; a & (6) (a) Ais select ed
frO{p_hydrogen, al kyGitrigldesy! . al kynyl, heteroal pyls, hal oal kyl, aryl,
arylal kyl, heteroaryl, heteroarylal kyl, cycl oal kyl, and heterocycloalkyl
or (b) A together @oolnR7, R75, RS, R8,, R9, RQé or RO, jointo
forman optionally Fubstltuted het erocyclic ring ta| ni ng from5 to 8
ring atons of whi cFla¥Pbm | to 3 are het er oat ons; 0%%? R5 is selected from
hydr ogen, al kyl, al KZSI&‘&nt al kynyl , heteroal kyl b;doqal kyl, aryl,

aryl al kyl , heteroaryl heteroarylalkyl, cycloalkyl and heterocycloalkyl
(F) R6 is Sel{‘( &g%sftfb‘i’i' A are&lﬂyeﬁi@t:mﬁlﬂ@’ﬂmkg Bﬁkgkéﬂiﬂ%ld alhakage kyl ,
aryl, aryl al eteroaryl, hetéroarylal Kyl, cycl oal

het gr Ocmﬁi)dahk:)bhol and hyzdmgxycb 65Qv ithkad sidvdy addmg and mxxmg together

methylparaben, propylparaben, water, xanthan gum, and guar gum. These ingredients are

mixed for about 12 minutes with a Silverson in-line mixer. The following ingredients are
then added in the following' order: remaining glycerin, Sorbiftol, antifoam C, calcium
carbonate, citric acid, and sucrose. The flavors and coolants are separately combined and
20 then are slowly added to :the. other ingredients. The mixture is mixed for about 40

minutes. The patient takes the formulation to prevent flare up of colitis.

Example L

An obese human female subject, who is determined to be prone to osteoarthritis, is
administered the capsule described in Example B to prevent the symptoms of

2s  osteoarthritis. Specifically, a capsule is administered daily to the subject.
The patient is examined via x-ray, arthroécopy and/or MRI, and found to have no

significant advancement of erosion/fibrillation of the articular cartilage.

Example M
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when k > 0, R6 is -OH and'v\}hen k =0, Reis not -OH (0) Gis selected from
S, -0-WORYRN84 - C(R')=C(R'')-, -N=C(R')-, and -N=N-, RGEVPREM R and

R'', when present, is |ndependently sel ected fron1hydrogen al kyl ,
al kenyl , al kynyl, heteroal kyl, aryl, heteroaryl, cycloal kyl, and
het erocycl oal kyl; (H) Zis sel ected from (1) cycloalkyl and

het erocycl oal kyl; (2) -L-(CR 2R 2' )a-R 3 where: (a) ais fromO to
about 4; (b) A hsnsehmbd abjéct weighimg-90 kg@OCHbs.), Wird\sufferOa,sperds irguy, isSO2- ;

(c) each R12 and R 2, when present, .is_i ndependently sel ected from
hydr ogenadminisjered 5thee ggpsul eal eryped é‘?yﬁxa‘?‘ége 0dP kpfeventeths ymptoms  of

cycl oal k o] I and alkoxy and
(d) R13 ?‘%‘%ag@é‘ bo gi‘?ér‘g?nil Qﬂé’ﬁ%';‘r‘“ﬁh%e‘*?ﬁ Ly P*dg‘ﬁg al kenyl ,

al kynyl, het E‘hephﬂﬁ;ﬂt is h:airmné&yia, x-teyt, aﬂlm:aympgadnld&dr MRd, aryi:ﬂoundl koyhaveanod,

Lis - C=C or - n R13 g alsotg secbﬁertedfrom CO\I(R14R14)
wher es (i ;xgmma@mﬂlvmmealﬁ 9 erasiepdivadiation ofthe apicularcagiags; dr ogen, al kyl

al kenyl , al kynyl, hal oal kyl, heteroal kyl, aryl, heteroaryl, cycloal kyl, and
het er ocycl oalﬁldytefemnm(mde}crmdlmﬂinmerebb'og@lmeﬂatad bytreférenae t r ogen atomto

whi ch th d f t | Ly _substit |
18111 1112 s i SfofenistoRs stBe enrbaare betmaserfted SR’ i o
froms tge Jlbwto%eéésskﬂied/m'tﬁba& VAR cRafge’ anbeﬁ&ﬁﬁeétm oféh@subject

-NR15R15" where: (a) R15 and R15' each is independently selected from
hydr ogenmvaxhtigd qanab«maqet withgikgepaftingtfeorn theaspisit anchsdopalof he inyeption. It is

(1) b <inkingel f SEverio e Brepiry ‘lﬁé"?ssaﬁ§'é?&?é‘§%ﬁg%]‘g@¥8ﬁdﬁ‘é‘hfhe§8%e;ﬁdl

-N(R 8) - o idnlédtioh. €ach R 6 and R16', when present, is independently
selected from hydrogen, alkyl, al kenyl al kynyl, aryl, heteroal kyl,
het er oaryl ,

62



cycl oal kyl , heterocycl oal kyl , hal ogen, hal oal kyl, hydroxy, and al koxy;
each R' ERQVER4; s | ndependent|y sel ected from hydrogen, PCIYYSD/28184 keny| ,
al kynyl, heteroal kyl, hal oal kyl, aryl, heteroaryl, cycloal kyl, and

het erocycl oal kyl, or R7 and R $, together with the atons to which they
are bonded, joiin to forman optionally substituted heterocyclic ring
containing from5 to 8 ring atons of which froml to 3 are heteroatons; or
R15 andvEAT ISICIOSIMED I8! th the nitrogen atons to which they are bonded,
join to forman optionally substituted heterocyclic ring containing. from
S to 8jring Aﬂédﬁﬁ]ﬁuﬂdhavwgia(‘shucftﬁr@%o%nﬁﬁg@Faﬁﬂxlzhﬁ} eroatoms; or (b) R15 and
R 5, together with the nitrogen atomto which they are bonded, join to
forman optionally substituted heterocyclic ring containing from5 to 8
ring atons of vvhichfromlt'oeazﬂ%ete_r oms; and 1r-M /[

LI'"CR90t-A, _G J (4) C ,wherfg: E And\M are independently sel ected
from-CH and -N-; (b) L' iglse r ggﬂ Z -9, -N(R20) -,
-C(R20)=C(R2v) -, - N=C(R20)-, an , ere each R20 and R20', when
present, is independently selg hd rém hydr ogen, al kyl, al kenyl, alkynyl,
het er oal kyl, aryl, heteroaryl'} cgdlfbal kyl, and heterocycloal kyl; (c) c is
fromO to about 4; I 1111 liii ~2*1112c 2 illlll ~~~~~ 65 WD 01/27084
PCT/ US00/ 28194 (d) each Rig and R19qy when present, is independently

sel ected from hydrogen, alkyl, alken 1 , al kynyl, aryl, heteroal kyl,

het er owhgrein: cycl oal kyl , heterocycl oal kyl, hal ogen, hal oal kyl, hydroxy, and
al koxy; ( o1 sl £ T val ent bond, -0-, -SQd-, -C(O-,
C(C))N(RZl)&?) %(lgeié?éd%hg%%%% where d is fromO to 2 and R21

(B) R%is selected from hydrogen, hydroxyl, alkoxy, alkyl, alkenyl, alkynyl, heteroalkyl,
- haloalkyl, cycloa_ikyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

and halogen;

(C) R’ is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and heterocycloalkyl;
(D) R'is -(CR'R")-X-(CR®R¥)~E-A where:"

(1) kis from 0 to about 4;

(2) [is from O to about 4;

(3) each of R, R”, R%, and R¥, when present, is independently selected from
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloatkyl,
heterocycloalkyl, halogen, and haloalkyl;

(4) X is selected from -O-, -S-, -S(0)-, -S(03)-, -N(R®)-, -N(COR’®)-, -
N(CO,R%)-, -N(CONR’R’)-, and -N(SO,R’)-, where (i) each R® and R”, when
present, is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, haioalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl,
and heterocycloalkyl, or (i) R’ and R”, together with the nitrogen atom to
which they are bonded, join to form an optionally substituted heterocyclic ring
containing from 5 to 8 ring atoms of which from 1 to 3 are heteroatoms;

(5) E is selected from a covalent bond, -O-, -S-, -S(0)-, -S(03)-, -NR'Y)-, - -
N(COR'%)-, -N(CO:R")-, -N(CONR'R'?)-, and -N(SO,R'")-, where (i) each
R'" and R, when present, is independently selected from hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, and heterocycloalkyl, or (ii) R'® and R'?, together

os ) D
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I s selected from hydrogen, al kyl, al kenyl, al kynyl, aryl, heteroaryl,

het er oal kyb,o1awasér oaryl , cycl oal kyl, heterocycl oal kyl , andPERIUSA28194 and
(f) G is -(CR22R2r)e- R23 where e is fromO to about 4; each R22 and R2T,

when present, is independently selected from hydrogen, alkyl, al kenyl,

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

hal ogen, hal oal kyl, hydroxy, al koxy and aryl oxy; and R23 is sel ect ed from

hydr ogen, al kyl, al ke n hal 0 t

het er oaryl , cycl oal R’g}ﬁ'y"*‘%lﬂﬁ“’ﬁét gtPB‘c cvf'lg QFe I?Jna%ill%hc}o @PQ& l% r WI th
the atons to which. shllssﬁwml%whﬁpd&fhngdonmﬂng fromn fnca&nng)auomaaf w;alchtflloml tuted
het erocyclic ring con aining from5 to alomg e

het eroat oms; or R20'%Q 8“’%?9"3{ oORSepREd ‘wi? e";b;gvn\é;&‘fcﬁal\]%}%ﬁﬁ %ﬁ

bonded, j oi P to (gpr r(a)gn A0 mmfabd yfraﬂbls}tdrdgﬂﬁ,edlkhbtaikenyyctlkynyﬂ,l hgeroalkyl |
containing from5 to 0 tica
| soner, di astereoner or gﬁi’l Cﬂ?ﬁh kyﬁoﬁ"rﬁff’%{y Itﬁe 0a qg]icglh ﬁ@%lk tac(gll

accept abl e salt, or bi omytéfoe&ddaﬁ@ﬂ&ram de, ester, or imde thereof. 2. The
conmpound accor d| ng to Claiml

i ndependent |y sel ect(®Y ﬁd?ﬁ%%@e%ﬁ Riao%herRa%E ?‘5] By P%E%yl”‘&rfa%m an

het eroaryl al kyl . 3. The o5 Qéﬂaﬂ#‘%sﬁtﬁfcﬁlhgﬂefb@y&@ rﬁ?@bxﬁ’fﬁtﬂun@rﬁoﬂ fitd8 Angltemei n K
= 0; R6 is aryl or lower alk Is selected TromO0, S, -N(SO02R10) -

_-N(coRtO) and N(CO2R 0pf whi &om RoQ Freheifo@ems| kyl or  aryl (preferably X
is -S); @aa IR0[s Rlected’ 'ﬁ%mS eﬁdalid}lomkénﬁOMﬁ}r@mthekayl Raloalltyd, arft;; and

Ais sel ect fromlower al i;é‘? and hetero %/ The conpound
according to C aaryﬂalkybhet@ow Yh cxcloalkyl, aZ‘d(S‘F °§’°Y‘Fi8aq‘3§’ -OH X is

sel ected fr Ogi) §Iected mpgﬁ% alken% m het&Bﬂkleﬁm&) m'zyl Wﬁﬂ'ﬁm}’ﬁg s

| ower al kyl pref erably

sel ected froma mmnhawﬂlwbcycloa@syl hef«@mﬂﬂylk}lly\[(!@dméi Provlded That

-N(CONR ORLO ) - N SO g vl 4, Re8hcp0Rd from | ower al kyl . aryl.
and heteroaryl. ~ ILITITVTITTEI hIT) | ~~~~~ l@ L WO 01/27084

PCT/ US00/ 281@3) G is sElested (ﬁnpmSndOac RO nGR d‘&ﬂy b BBCARW%— gndg ml?-!ﬂ&, n E
to any of Ol af noviErs ShhaR e e & TS Bispdlh s pteperflend HSRIPRR bvaRAL L 1D
sel ected from - LalkTRIRIY alkyi3, heteroalkyR byl Riefergaryd ey cloalkyl, and heterocycloalkyl;
(H) Z is selected from:
(1) cycloalkyl and heterocycloalkyl; -
(2) -L-(CRR'?)a-R" where:
(a) ais from 0 to about 4;
(b) L is selected from -C=C-, -CH=CH-, -N=N-, -O-, -S- and -SO;-;

(c) each R and R'*, when present, is independently selected from

hydrogen,' ‘alkyl, alkenyl, 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 L is -
C=C- or -CH=CH-, then R" may also be selected from -CON(R"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

AT
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E-M CRIOR 9'IA 7G 7. The conpound according to any of Clains 1-6

wher ei "W Q127684_ ( CR12R12' ) QR13 Where L is sel ected frorRCRUSW®28194C-C and
-N=N-; ais 0; and R13 is selected fromaryl, heteroaryl, heterocycl oal kyl
and cycl oal kyl. 8. The conpound according to any of Cains 1-7 wherein Z is
-NR . 5R15" where R15 is hydrogen and R15" is -C(O-Q (CR16R16"')b-R 7 Were
Qis a covalent bond, bis O and R7 is selected fromaryl, heteroaryl,
cycl oal kyl, and het eromgcbamhﬂiyg froth 5Tioe8 aimgpaioms! ofioddicidifrom 4 atoadareof
Clains 1-8 wherein Z is " L~ CRI9R 9'-A -G c where F and M are
both -CH; cis 0; and }Lt"‘?a?msHC CH. 10. A conpound sel ected fromthe

group consi sti % OMNR"R'® where:
t

2R, 3S) - 2- (4" h henyl - 4- sul f | 4- met hyl 3th
i(azol _)2_ yl(-pr opl oxy b'l"'p enly each1§gndep%1r1lalen3)rrnser1]§:%edﬁ'o(mhyré?ogeg, a]ky?rz]xﬁé/enqu)

(2R, 3S)-2-(4' - Met hyl Stulﬁyﬁw IhetetoRIRGT) bloAlkyAUhry R Thétefidty) Cdycitalit, HeiefohlicyPenzy| ox
y)-3- thiazol-2-yl-propionic aci o 17

(2R, 3S) - 3- Benzot hi azolanﬂrﬂ,"(lﬂ)ﬂ-(@%ﬂb SR -where: et hoxy- bi phenyl - 4- sul f onyl ami n
0)- propionic acid, .
(2S,3R) - 3- Et hyl sul fany(f) tsi;omf(ftggp%utgi phenyl - 4- sul fqnyl am no) - 3- phenyl - pro
pi oni ¢ aci d, (i) Qisselected fromacovalent ond and -N(R'®) .

(2S, 3R) - 3- Et hyl sul f any, i ¥y ) enyl -
opionic acid, (2S, BFS"-)Z“:aiﬂi'-R-T\%ldr:gxy gér%yt % E’EH%%W?&E%? %’?ﬁh t hy I
sul fanyl - 3 - phenyl - pr opi dryidmgemchlﬂylﬁilldbﬁllj lalkiyhyl)l biyl,] héteronlk§, , hetey@@ryl)l / 27084

PCT/ US00/ 28194 (2S, 3R) - 2; lgyl\{let h%?éyaoﬂﬁﬁ”%anogeé“LIlQMlafﬂ‘yﬁr%ly,?’an“e”y

3- phenyl sul f anyl - pr opi om%’
3R)- 2- (4' - Bronp- bi pheny| -akaxy] éach R aamdrR'} isIndepenightlBseteztedi fiom h@drogenyul f anyl )
- propionic acid,

(2S, 3R) - 2- (4' - Br ono- bi phetiil Akenil Al besy °al§yphhé‘°“}k”§ 38 et oy sul

fanyl) - cycloalkyl, and heterocycloalkyl, or R'” and R'®, together with the
atoms to which they are bonded, join to form an optionally
substituted heterocyclic ring containing from 5 to 8 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
() 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; and
E-M |
z{k L')\( CR'9R19' A'—G'
@) » where:
(@ E’ and M’ are independently selected from -CH- and -N-;

(b) L’ is selected from -S-, -O-, -NR®)-, -C(R*)=C(R*)-, -
N=C(R®)-, and -N=N-, where each R? and R*", when present, is
independently selected from hydrogeﬂ, alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl;

(c) cisfrom 0 to about 4;

-
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propi oni ¢ _acid,

(2S, 3R) - y?&lm%ro phenyl sul fanyl ) - 2- (4' - met hoxy bi pheny! PGTUSIYB34 ani no)
-3- phenyl - propi oni c acid,

(2S, 3R) - 2- (4" - Met hoxy- bi phenyl - 4- sul f onyl am no) - 3- phenyl - 3- (t hi azol - 2-yl sul
fanyl)- propionic acid,

(2S, 3R) - 2-(4' - Met hoxy- bi phenyl - 4-sul fonyl am no) -3-(1-nethyl -1 Him dazol - 2-
yl sul f anyl) - 3- pheny{d)pr egh ORP°CatC iR}, when present 1s independently selected from

2S, 3R) - 2- (4" - Chl or o- bi phenyl - 4-sul f I
((anyl ?)I‘OpI(OI’IIC aci d, Eydrog)én all?yliI ﬁligexly a Sryf(a eteroa]kx'ls letfel%g ) 3-ph

(2S,3R) - 2- (4" - Met hyl Sulé Milcﬁph&%%oaﬂcyﬁlliblﬁ)géhyhﬂﬂilklﬁ)hyardx&-mtall&kyJ H[1, 2,

4] triazol - 3-yl sul fanyl ropi oni ¢ aci

(2S, 3R) - 2- (4' - Met hoke)- bApﬁéﬁlymci/tﬁgmlaffemlw&kP%yos Prmi @ -1 H [ -

1,2,4]triazol - 3- ylsulfé R 31 RN Civhere d is from O to 2 and R*
(28 3R) - 2- [ Benzyl - {l??hi ﬁ%’P%ﬁgny -4- Slt.l| pgr(]o% ar§1e n(l)s] mphgn aIn-3 phenyl

sul fanyl - pr opi oni c aC| i, Selecwd from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
(2S, 3R) -3- Benzyl sul f anyjaqo {illiPRENEr2ey etk héterdbyiioatidn, Rhe BiibaikyiOfidoni ¢

aci d,
(25, 3R) 3- Benzyl sul {anyG* & {(@R¥RE)R phbsiepshisrfyam 8-towbswryeash RE)and Bfieny! - p

d,
Eggl gg) E:2- ?E: phenyl 4- sm‘? ﬂﬂ?feghl?lb’)de%enpﬂ]éIP{esteﬁ§ﬁeg SIO T anmm%enbﬁlk# Ia]-kf)lrlyo’pl oni c

aci d, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl,

(25, 3R) 3- (4-Met hyl - benEEMI Su'I];a oqg(y h;&rgbfQ“Joi)?éx{dégrﬂgﬂ;fall&'ﬁﬁqmieméh'flla}rphenyl

-4- sul fonyl am no) - propi'o

(2S, 3R) - 3- ( 4- Met hoxy- behmiyd»ml ilkyly hiker, (aakmiathlayogemirpmwl thatnaliiybraplani no)

- 3- phenyl - propi oni ¢ acj 2 23
3R) - 3- (4- Fl uor o- benzyl shﬁq?rg%yff}-’%a{kl]’a P?’tu Vc 0|alp %ér?fl l].ﬁ fo ﬁy t;'irn‘%“hho) 3-p
henyl - propioni c acid, theatomstowhich they are bonded join to formanoptlonally substituted

(25,393 (2 4- 0 11 u0r o bz L AN didy b 558 PRl G 146541y am

(2S, 3R) - 2- (4" - Met hyl sul hearyitetns; phdﬁglhndlk?utogethgrl\mm the)at@nptocwhich Befpyer i di n-

4- yl met hyl sul fanyl) - pp@% 626%}9; 91“" I I I I qn%ﬂ}llgn%ﬁkdn!edl LétérLC}Jciwlﬂﬁlgl - re

CLs 68 W 01/27084
containing from 5 to 8 atoms of which 1 to 3 are heteroatoms;

or an optical isomer, diastereomer or enantiomer for Formula (I), or a -pharmaceutically-

acceptable salt, or biohydrolyzable amide, ester, or imide thereof.

2. The compound according to Claim 1 wherein R' is -OH and R% R’ and R’ are
independently selected from hydrogen, lower alkyl, arylalkyl and heteroarylalkyl.

3. The compound according to Claim 1 or Claim 2 wherein k = 0; RS is aryl or lower alkyl;
X is selected from O, S, -N(SO,R'%)-, -N(COR'%)- and N(CO.R'%)-, where R is lower alkyl or
aryl (preferably X is -S-); /=0, 1 or 2; E is selected from a covalent bond, -O- and -S-; and A is
selected from lower alkyl, aryl, and heteroaryl.

4, The compound according to Claim 1 or Claim 2 wherein £ = 1, 2 or 3; R® is -OH; X is
selected from -O-, -S-, -N(SO,R%)-, -N(COR?)-, and -N(CO,R’)-, where R’ is lower alky! or aryl
(X is preferably -O- or -S-); /=0, 1 or 2; E is selected from a covalent bond, -O-, -S-, -N(COR')-
, -N(CO:R'%)-, -N(CONR'’R'%)- and -N(SO,R'%)-; and A is selected from lower alkyl, aryl, and
heteroaryl.
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(2S,3R)-2-[ (4' - Met hoxy- bi phenyl - 4-sul fonyl ) - net hyl - am no] - 3- phenyl -3-(pyrid
i n-3- yWyomihydsaul f anyl ) - propi oni ¢ aci d, PCT/US00/28194

(2S, 3R)-2-(4' - Met hoxy- bi phenyl - 4- sul f onyl am no) - 3- phenyl - 3- (pyri di n- 2-

yl met hyl sul fanyl ) -propionic acid, (2S,

3R) - 2- (4' - Met hoxy- bi phenyl - 4- sul f onyl am no) - 3- (5- et hyl - oxazol - 2-

yl met hyl sul f anyl ) - 3- phenyl - propi oni ¢ aci d,

(2S, 3R) - 3- (Benzot hi azol - 2-yl sul fanyl ) - 2- (4 - met hoxy bi phenyl - 4- sul f onyl am n
0) - 3- phenyl -propionic acid, (2S,

3R) - 3- (52 term:eliutnpm;ndaacdmdlyg mmyoofdﬂlhlyrlsshﬂfwwﬁzls(salbctcdaﬁhmwcdmbm nyl -

sul fon J:@ %ﬂd phenyl propionic acid, (2S, .

3R) - 3 cet a "no- et hyl sul f anyl') - 2- (4 - met hoxy b| phenyl - 4- sul f onyl am no)
-3- phenyl - propionic acid, (2S,

3R) - 3-[ 2- ( hanesul f.on ridi am.no I su Y, (4 g et hoxy-
bi phent - 4- f8ﬁ‘9?%%§3d‘§¥5%3%?§8¥%m g]r?l l)leé S 5 Ea%ﬁ észs

3R) - 2- tﬁ-—cﬁl onadd phgny| is4- ssdlebtedy | @ronno) - B-({:R"RHM!I‘FaneS-WMI - patrdi di n- 3-y
| - am no) - et | sul fanyl ] - 3- phenyl - pr opi oni ¢ acid, (2S,

3R) - 3-(2- | oxy-ethyl sul fanyl)-2- (4" -nmethoxy- b| phenyl - 4- sul fonyI am no) -3
- phen I- lgﬁﬁd d S,

3R)-2- (¢ om) sulfonyl am no) - 3- (2- phenoxy- et hyl sulfanyl) 3 phe
nyl - proplonlc aC|d

(2S,3R)-2-(4" - Met hoxy bi phenyl - 4- sul f onyl am no) - 3- ( 2- phenoxy- et hyl sul f anyl )
- 3- phenyl pr opi oni ¢

3R) - 3- /2~ (4-TF ﬁB‘PPP“ﬂﬂ 8%%&‘8???9?%‘&%@? hereigZs A-(CR (B )R TR Bt hy ! -

i phenylgededs befnomécamcm 4N QRN & i8®; Gnd R" is selected from aryl, heteroaryl,
(2S, 3R) - 3- Et hyl sul fanyl [ 5-(4- met hoxy phenyl ) -t hi ophene- 2- suI fonyl am no]

3- phenpeteropycialkyh and %{&ﬁoﬂkﬂ( 25,

3R) - 3- Et hyl sul f anyl - 2-[ 4- (4- met hoxy- phenyl et hynyl ) - benzenesul f onyl am no] - 3-
phenyl -propionic acid, (2S s .

3R) - 3- Bt hyl %pwamy?wré Foaqrdingde Ao Pf (K396 1 & whersin: B 2NRER (I VBHT Ranisno] - 3-

phenyl nOfaCRAGL d d:%?(CR"‘R16 -R'7 wh a covalent bond, b is 0 and R is

3S) - P%rg%et%dxy blhp % 4-sul IwaenrlenQo 1§3 net hyl sul fanyl 3- phenyl - propi
oni C seleated from aryl, heteroaryl cycloalkyl, and eterocycloalkyl .
(2R, 39) - 3- Et hyl sul fanyl - 2- (4" - met hoxy- bi phenyl - 4- sul f onyl am no) - 3- phenyl - pr
opi oni ¢ :
g 9. "The compound according to any of Claims 1-8 wherein: Z is

E-M

\!
1{4 L )\( CR|9RI9' A'—G :
: ¢ - where E’ and M’ are both -CH-; c is 0; and L’ is -HC=CH-.

10. A compound selected from the group consisting of

(2R, 3S)-2-(4'-Methoxy—blphenyl-4-sulfonylammo)-3-(4-mcthy1-benzyloxy)—3-th\azol-2-
yl-propionic acid, : L

(2R,35)-2-(4"-Methylsulfanyl-bipheny}-4-sulfonylamino)-3- (4-methyl—benzyloxy)-3-
thiazol-2-yl-propionic acid,

(2R,35)- 3-Benzothlazol-2-y]-3-methoxy-z-(4'-methoxy—b1phenyl-4—sulfonylammo)
propionic acid, .

(28, 3R)-3-Ethy]sulfanjl-Z_—(4'-ﬂuoro—bipheny]-4-su1fony1amino)-3-phenyl-propi_onic acid,

(2S,3R)-3-Ethylsulfanyl-2—(4'-methoxy—biphenyl-4-sulfonylamino)—3-phenyl-propionic
acid,

(28, 3R)-2-(4-Methoxy-biphenyl-4-sulfonylamino)-3-methylsulfanyl-3-phenyl-propionic
acid -_—

_ A O
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3S) - 2-(4' - Met hoxy- bi phenyl - 4- sul f onyl anm no) - 3- phenyl - 3- phenyl sul f anyl - prop
onic acid,

(2R, 3S) - 3-Benzyl sul fanyl - 2- (4' - met hoxy- bi phenyl - 4- sul f onyl am no) - 3- phenyl - p
ropionic acid,

(2R 39) - 4- Benzyk Vs dr Moy bidiehyt 4 FRbARMEHLNARAYILS- frichylshiediyl-probigik- but yr

ic acid, _
(2R, 39S) - Zeidydr oxy- 2- (4' - met hoxy- bi phenyl - 4- sul f onyl am no) - 4- phenoxy-butyric

acid (2R, 3S) - 45 Beng V) 9y QbR e Mot et ALpHedYTi30@Yridtn DVslbdmtyriut yr i

aci d,

(2R, 3R) - Prépichioacyd,2- (4' - met hoxy- bi phenyl - 4- sul f onyl ami no) - 5- phenoxy pent ano
Ic acid, ' " . - din-2-yl lf :
(2R, 3R) - 3- Hydr(g‘%}R)zzf .Brom? ng)l(:g/nyE)A sﬁlé%“y faminog Ilfhg%}ﬁawnmﬁ n% ps)ll1 r 'Tm n 3-yl ox
y)- pent qﬂﬁpxau@m

' |(f2§n§|Sg - bﬁ%’ S;( §¥1§)§§-gﬁ1=lu%t-p'h%n%su'ﬁa8§lfQXJ; e‘tt?o%-fb%)éﬁﬁﬁi-sﬁlﬂ);ﬂﬁarﬁﬁmbj-ﬁz0' -2-ylsu

(2R, 3S) - 4herylprapiumic-dsihzy| sul f anyl ) - 3- hydr oxy- 2- (4" - met hoxy- bi phenyl -
sul fonyl am no

(2R 3S) - 3. wdz(ég?/kizlf £ . SRy o O} B S ey £ ’(lfulfa‘r%]? hyl - |
H-i m daz Qropichiy/acid)l fanyl ) - butyr| c aC| d,

e 2 GRS L LA ke
(2R, 39) - &Mﬁﬂyypﬂen@npmﬁiaﬁﬂaamﬁ, b| phenyl 4- sul f onyl ami no) - 4- (1- net hyl -1

Ty ony-2- (4 CREBRIA I ERp et ol ok bl Py

[1,2, 4] t rgrepiétlic &idi| sul f anyl ) - pent anoi ¢ aci d,

(2 R 38) 4- ( Be)é.gagfj fJb Ng (t’l?/y&su&lilanﬁ %Y}lh)en)?f-ﬂ%%%ﬁ‘mgo)(f‘(l H@&DPMIP& Rﬂﬁ&y}i 4-

sul fonyl am no
(2R, 3R) - E&j]Bﬂfaaymx@haiyi-aropicmda‘cﬂi;lyl ) - 3- hydr oxy- 2- (4' - met hoxy- bi phenyl -
sul f onyl am no)

(2R, 3R) - 3- Hydr@gw W%T‘P{gfklg}‘%’(‘%%‘#ﬁ‘ﬂ%mnﬁﬁ % Sl'mFth?{n )[5%'-42}%%?!5% hexanoi -

c acid, ylsulfanyl)-3-phenyl-propionic acid,

(2S,3R)—2-tBenzyl-(4'—methoxy-biphenyl-4-sulfony])—amino]—3-phenyl-3-pheny1sulfany]- _
propionic acid,

(25, 3R)-3-Benzylsulfanyl-2-(biphenyl-4-sulfonylamino)-3-phenyl-propionic acid,

(25,3R)-3-Benzylsulfanyl-2-(4'-methoxy-biphenyl-4-sulfonylamino)-3-phenyl-propionic
acid, C

(25, 3R)-2-(Biphenyl-4-sulfonylamino)-3-phenethylsulfanyl-3-phenyl-propionic acid,

(2S,3R)-3-(4-Methyl- benzylsulfany])— -phenyl-2-(4"-trifluoromethyl-biphenyl-4-
sulfonylamino)-propionic acid, :

(25, 3R)-3-(4-Methoxy-benzylsulfanyl)-2-(4'-methyl-biphenyl-4-sulfonylamino)-3-
phenyl-propionic acid, -

(2S,3R)-3-(4-Fluoro-benzylsulfanyl)-2-(4'-methoxy-biphenyl-4-sulfonylamino)-3-phenyl-
propionic acid,

(2S,3R)-3-(2,4-Difluoro-benzylsulfanyl)-2-(4'-methoxy-biphenyl-4-sulfonylamino)-3-
phenyl-propionic acid,

(2S,3R)-2-(4'-Methylsulfanyl-biphenyl-4-sulfonylamino)-3-phenyl-3-(pyridin-4-
ylmethylsulfanyl)-propionic acid,

c*® €L M 5 =
v - 3
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(2R, 3S) - 4- (3, 3- D net hyl - but oxy) - 3- hydr oxy- 2- (4' - met hoxy- bi phen sul fonyl

ani no) -WeURM8E acid, (2R 3S)-3 PCTUSONBIS

- Hydr oxy- 2- (4' - met hoxy- bi phenyl - 4- sul f onyl am no) - 4- ( 3- net hyl - but oxy) -

butyric acid,

(2R, 3S) - 3- Hydr oxy- 4- ( 2-i sopr opoxy- et hoxy) - 2- (4' - met hoxy- bi phenyl - 4- sul f onyl

am no)- butyric acid, 70 I (0100 el HJE 11211 11 1" * CL WO

01/ 27084 PCIIZSBR(M#[EB-M;ethoxy-blphenyl-4-sulfony])-methyl-ammo]— -phenyl-3-(pyridin-3- :

(2R, 3S ropoxy- et hoxy) - 2- (4' - met hyl sul f anyl - bi phenyl 4-
et oidrd &R0

sulfo I c acl d,

(2R, 3R) - 5- tWWﬁ(éWdh@MBﬁmhmﬁnﬂmg)@P@nym -(nysidineey - bi phenyl -

sul f on n0|c id,

(2R 3 'mémyg}?‘%f“"%ﬁ ORI TG %‘f’\yl ani no- 3- hydr oxy- 2- (4’ - et hoxy- bi phenyl -

sul f onyl am (16',)3RD1-29(A'-Melhm{yatula}[ényl—4-sulfonylammo)-3-(5-methyl-oxazol-z-

(2R 3R f % B@ rbon Iam(po 3- hydr oxy- 2- (4- net hoxy- benzenesulfonyl at

. ni no) lmﬁgl -prop1 nic act
(2R 3R) 2 (@smex;aemmmdesmdlwy-am ‘masthogybiphenylvtsolfgrydanioely3-ani no- 3- hydr

noi ¢_aci
(2R 3F§ o alF‘Wﬁ’?ﬂf/acAd(rret hanesul f onyl - phenyl - ani no) - 2- (4' - met hoxy- bi phenyl - 4

- sul f onyl agaspBR)-34ptgrt-Batomeationylamino-ethylsulfanyl)-2-(4'-methoxy-biphenyl-4-

2R, 3R) - nesul,f onyl ridin-3-yl-amno)-2-(4'-nmethoxy-biph
o iR ar LB BaRBE Rl O PV T Y )2 y-bip
(2R, 3R) 4- (@smp-s-(Memanmommdu&myh)ez-et’-mﬂwy-&phgm-éesylf@}y(ammqaét hoxy- bi phe

nyl - sul fonél am ‘g) butyric acid. 11. A pharmaceutical conposition
corrprlghe PIOPASNIGAA%Yf e and effective anpunt of a conpound according to any

of O ai ms 1285GR)-342-iMethnesulfonpipysidin:-ylcmbihg)-ctodeifomi)-2- (4-aethosy-. 12, A .

nmet hod for t modul at.ed by netal | oproteases, wherein.the
di sor g‘@?‘“’l"%‘"{ §‘§f°gg@'@ﬂl°g?8ﬁﬂyﬁBmﬁltpg'ﬁﬁc'gbns| sting of arthritis, cancer, '
ca(r]I di ovaz clezs,BkyiB-s(mB}eme-bmhknylMduB‘mytbenmd)-3 [@e(uiteﬂmnﬂz,‘.ulﬁ?wtipmn-ﬁﬂl : ammt io 3
and gum.di.s ing administering to a mamal in nee
of suctPPE glfyi%'hff’ iRl “yp?d{aggﬁ adid

ive ampbunt of a conpound according to
any of (2S,3R)-3- (2 Benzyloxy-ethylsulfanyl)-2-(4'-methoxy-b1pheny1-4—sulfonylam1no) -3- -

phenyl-propionic acid,

(25, 3R)-2-(4'-Bromo-biphenyl-4-sulfonylamino)-3-(2-phenoxy-ethylsulfanyl)-3-phenyl-
propionic acid, | :

(25,3R)-2- (4'-Methoxy—b1phenyl-4—sulfonylammo)-3 -(2-phenoxy-ethylsulfanyl)-3- -
phenyl-propionic acid,

(28,3R)-3- [2-(4-Fluoro-phenoxy)-ethylsulfanyl] 3-phenyl-2-(4'—tnﬂuoromethyl-bxphenyl-
4-sulfonylamino)-propionic acid, _

(25, 3R)-3-Ethylsulfany_l-2-[5-(4-methdxy-phenyl)—thiophene-z-sulfonylamino]-3-phenyl-
propionic acid,

(2S,3R)-3-Ethylsulfanyl- 2-[4-(4-methoxy-phenylethynyl)—benzenesulfonylammo] -3-
phenyl-propionic acid,

(25, 3R)-3-Ethylsulfanyl-2-[4-(4-methoxy-benzoylamino)-benzenesulfonylamino}-3--
phenyl-propionic acid,

(2R 3S)-2-(4'-Methoxy-bxphenyl-4-sulfonylammo)-3-methylsulfanyl-3-phenyl-proplomc
acid, :

(2R, 35)-3-Ethylsulfanyl-2-(4-methoxy-biphenyl-4-sulfonylamino)-3-phenyl-propionic

acid,
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Claims 1-10. 13. The method for treating a disorder according to Caim12,
wherei h tWwoeliogader is (i) arthritis, and i s chosen fromPOTEUSHPREEI4
consisting of osteoarthritis and rheuratoid arthriti s;. (ii) ~cancer, and
the treatnment prevents or arrests tunor growh and netastasis; or (iii) a
cardi ovascul ar di sorder chosen fromthe group consisting of dilated

cardi onyopat hy, congestive heart failure, atherosclerosis, pl aque rupt ure,

oper 1 On | i PSR RO BN LRSI RRSE, |
SITITIT  acid,
(2R, 35)-3-Benzylsulfanyl-2-(4'-methoxy-biphenyl-4-sulfonylamino)-3-phenyl-propionic -
acid,
(2R, 35)-4-Benzyloxy-3-hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-butyric acid,
(2R,35)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-4-phenoxy-butyric acid
(2R,3S5)-4-Benzyloxy-2-(biphenyl-4-sulfonylamino)-3-hydroxy-butyric acid,
(2R,3R)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-5-phenoxy-pentanoic
acid,
(2R,3R)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-5-(pyridin-3-yloxy)-
pentanoic acid, -
(2R,35)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-4-(thiazol-2-ylsulfanyl)-
butyric acid,

(2R,3S)-4-(4-Fluoro-benzylsulfanyl)-3-hydroxy-2-(4'-methoxy-biphenyl-4-
sulfonylamino)-butyric acid,
(2R,35)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-4-(1-methyl-1H-imidazol-
2-ylsulfanyl)-butyric acid,
(2R,3R)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-6-(1-methyl-1H-imidazol-
2-ylsulfanyl)-hexanoic acid,
(2R,35)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-4-(1-methyl-1H-imidazol-
2-yloxy)-butyric acid,
(2R,3R)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-5-(1-methyl-1H-
[1,2,4]triazol-3-ylsulfanyl)-pentanoic acid,
(2R,35)-4-(Benzooxazol-2-ylsulfanyl)-3-hydroxy-2-(4'-methoxy-biphenyl-4-
sulfonylamino)-butyric acid,
(2R,3R)-5- (Benzooxazol-Z-ylsulfanyl)-3-hydroxy-2-(4'-methoxy-b1pheny1-4-
sulfonylamino)-pentanoic acid,
(2R,3R)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-6-phenoxy-hexanoic acid,
(2R,38)-4-(3,3-Dimethyl-butoxy)-3-hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-
butyric acid, _
(2R,3S)-3-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-4-(3-methyl-butoxy)-
butyric acid,
(2R,3S5)-3-Hydroxy-4-(2-isopropoxy-ethoxy)-2-(4'-methoxy-biphenyl-4-sulfonylamino)-
butyric acid,
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(2R,3S)-3-Hydroxy-4-(2-isopropoxy-ethoxy)-2-(4'-methylsulfanyl-biphenyl-4-
sulfonylamino)-butyric acid,

(2R, 3R)-5-tert-Butoxycarbony]ammo-3-hydroxy-2-(4‘-methoxy—bnphenyl-4-
sulfonylamino)-pentanoic acid,

(2R,3R)- 6-tert-Butoxycarbony]ammo-3-hydroxy—2-(4'—methoxy—b1phenyl—4-
sulfonylamino)-hexanoic acid,

(2R.3R)- S-tert-Butoxycarbonylammo-3-hydroxy-2-(4-methoxy—benzenesulfonylammo)-
pentanoic acid, _

(2R,3R)-2- (4-Butoxy—benzenesulfonylamlno) -5-tert-butoxycarbonylamino-3-hydroxy-
pentanoic acid

(2R,3R)-3-Hydroxy-4-(methanesulfonyl-phenyl-amino)-2- (4'-methoxy-b1phenyl-4-
sulfonylamino)-butyric acid, :

(2R,3R)-3-Hydroxy-5- (methanesulfonyl-pyndm—3-y]-ammo)-2 -(4'-methoxy-biphenyl-4-
sulfonylamino)-pentanoic acid, and '

(2R,3R)-4-(2-tert-Butoxycarbonylamino-ethoxy)-3-hydroxy-2-(4'-methoxy-biphenyl-4-

sulfonylamino)-butyric acid.

11. A pharmaceutical composition comprising:
(a) a safe and effective amount of a compound accordmg to any of Claims 1-10;
and

(b) a pharmaceutically-acceptable carrier.

12. A method for treating a disorder modulated by metalloproteases, wherein the disorder is
selected from the group consisting of arthritis, cancer, cardiovascular disorders, skin disorders,
ocular disorders, inflammation and gum disease, the method comprising administering to a
mammal in need of such treatment a safe and effective amount of a compound according to any of

Claims 1-10.

13. The method for treating a disorder according to Claim 12, wherein the disorder is (i)
arthritis, and is chosen from the group consisting of osteoarthritis and rheumatoid arthritis; (ii)
cancer, and the treatment prevents or arrests tuamor growth and metastasis; or (iii) a cardiovascular
disorder chosen from the group consisting of dilated cardiomyopathy, congestive heart failure,
atherosclerosis, plaque rupture, reperfusion. injury, ischemia, chronic obstructive pulmonary
disease, angioplasty restenosis, and aortic aneurysm. .
\
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