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of formula (I) wherein X, Y, Arf[err], Z HRerr], Rerr] and Rerr] are as
defined in the specification, and to pharnmaceutical conpositions and

met hods of heating inflammation, cancer and other di sor'derepruary 2684r uary
2004 -1 PYRIM DI NE--2, 4,6- TRIONE METALLOPROTEI NASE | NHI BI TORS Backgr ound
of the Invention The present invention relates to pyrimdine-2,4,6-trione
nmet al | oprotei nase inhibitors, and to pharmaceutical conpositions and

met hods of treatnent of inflammtion, cancer and other 5 disorders. The

conpounds of the presenpyhiMSIREL2R, 63 olE METALLbPROFTEM AXE INHIBITORS

nmet al | oendopept i dases, _
met al | oprot ei nase (al so cal | ed MVP dBackgrpunddf e lavestion epr ol ysin (al so known
as adanyl sin) subf anirhi §8sé] infdABor Teleh REhyARIHEDN & BE%e mEkIdRhote '
Enzynol ogy, 248 183-22@,(1985) and St gkg%(ygrf et al., E,Pr;rnot e@nﬁeé%%ﬁgg%, ot
823-840 (1995)) t° PREMarsulioRFEompRFans [2)d Hrethods phiseatment of Bamyatiogneasiceisand other
sevent een nmenbedisorddP-1. MWP-2, MWP-3, MWP-7, MWP-8, MWP-9, MWP- 10,

MVP- 11, MWP-12, MWP- MVP- 14, MVP- 15, P-16,  MVP-17, MVWP-18, MVP-19,
MVP-20). The MVWP's aﬂﬁé RSeS| 9 e PERRRNE WVW%%? fnhibgors of ﬂn%@a'afogpﬂwgpfm@es'
turn-over of exespaclylthésarbelvaging to the niaeix metaioproRmiase) (soaing MMPTO a®iXin) and
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_pat hol ogi cal si iiEaEywelegyi 248wHiScA28 (HR9AbandBtocken abalt Pwdein Science. 4, 82B64@ (1985)).

occurting. fi0r exampi, M subfbedl) o Res!odifntp 8blths 36ydnideh dndihoetle GHL
t'ype 11 col lagen (the principal colladen in cartila §, as been
dermonst rat ed t MM '%W%%pﬁ‘@gge(ﬁ”“ﬂ%dg”&?aﬁwﬁ'ﬂ@-i MMg At MMEGER. MUIR-EB.cMMP-14,

al., J. din. lnMests, MMPOi6, MMPL17( MAEE18, MNR-HE MiBEE). (TRudr's ¥V mast wdYRRSwn

i bl t10n of  BnEeBroRI RAIEHELE TUEVEr PLeREBRBLEr SPFPLPEIT T 3 SR BiRt
accel erat ed | ogsiportant soi¢s inagend! yphysialbgicd piooessies duste as egpradueionadevelopment and
s ADAVE (A°Dr <oy SiMGHATclth, i Whdes ord DS BV (3 alcBict apiont i il
Biol ., 131, 27 5bpqra) msweéén@ectgmpmrris mgdi fgir rexemple AMUEHER an EmEymMe with
e Fave el ALEARAPECLARRER P ol ko Bl HlG, bl
fact or - al pha cAFRORTTRIRY 18hs PHerexpressey in gsicoarthriic paritageudvitchrlh @halADAtN. invest.
ADAM 17 (TACE) g7s 76€5(9953). blRndrommpk camiae, afvree! MMPosingiMP-5, MMP-12) are also
20 overexpressed in osteoarthrific cartiiage and inhibition of some or all of these MMP's is
expected to slow or block the accelerated loss of cartilage typical of joint diseases such as
osteoarthritis or rheumatoid arthritis. |
The mammalian reprolysins are known as ADAMs (A Disintegrin And
Metalloproteinase) (Wolfberg, et al., J. Cell Biol., 131, 275-278 (1995)) and contain a
25  disintegrin domain in addition to a metalloproteinase-like domain. To date twenty-three
distinct ADAMs have been identified.
ADAM-17, also known as tumor necrosis factor-a!pﬁa converting enzyme (TACE), is
the most well known ADAM. ADAM-17 (TACE) is responsible for cleavage of cell bound
tumor necrosis factor-alpha (TNF-o, also known as cachectin). TNF-¢ is recognized o be

30  involved in many infectious and autoimmune diseases (W. Friers, FEBS Letters, 285, 199

(1991)). Furthermore, it has been shown that TNF-cc is the prime mediator of the inflammatory
response seen in sepsis and septic shock (Spooner, et al., Clinical Immunology and
Immunopathoiogy, 62 S11 (1992)). There are two forms of TNF-a, a type #l membrane
protein of relative molecular mass 26,000 (26 kD) and a soluble 17 kD form generated from
35  the cell bound protein by specific proteolytic cleavage. The soluble 17 kD form of TNF-a is
released by the cell and is associated with the deleterious effects of TNF-a. This form of
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a0 3. Bl ol Chem@’“@"z‘?z Boheidiey® ehf biphesslon'h Lo itel buaplors e @?ﬁn
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The present inventars have also discovered that it is possible to identify inhibitors of
formuta | with differential metalloprotease and reprolysin activity (preferably MMP-13 inhibitory
25  activity). One group of preferred inhibitors of formula | the inventors have been able to identify
inciude those which selectively inhibit MMP-13 preferentially over MMP-1,
Matrix metalloproteinase and reprolysin inhibitors are well known in the literature.
Specifically, PCT publiication WO 98/58925, published December 30, 1998, refers to certain
pyrimidine-2,4,6 trione MMP inhibitors. Eurcpean Patent Publication 606,046, published July
30 13, 1994, refers to certain heterocyclic MMP inhibitors. United States Patent 5,861,510,
issued January 19, 1999, refers to cyclic arylsulfonylamino hydroxamic acids that are useful
as MMP inhibitors. PCT Publication WO 98/34918, published August 13, 1998, refers to
heterocyclic hydroxamic acids including certain dialkyl-substituted compounds that are useful
as MMP inhibitors. PCT publications WO 96/27583 and WO 98/07697, published March 7,
35 1996 and February 26, 1998, respectively, refer to arylsuifonyl hydroxamic acids. PCT
publication WO 98/03516, published January 28, 1998 refers to phosphinates with MMP




25 activity). One group of preferred inhibitors of formula | the inventors
have been able to identify include those which selectively inhibit Mw-13
preferentially over MWP-1. Matrix metalloproteinase and 1r1e%¢h1511%i2|904
inhibitors are well known In the literature- Specifically, PCT publication
WO 98/ 58925, published Decenber 30, 1998, refers to certain
pyrimdine-2,4,6 trione MVP inhibitors. European Patent Publication

606, 046, publlshed July 30 13, 1994, refers to certain heterocyclic MW
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respectively,l a&“’&ﬁ@? ?ﬂf’ fT 6 inRlierso x BAFrtofdte ﬁ%ovewenwmub@ahqm @D
98/ 03516, pubdppmmsaamamnaﬁpora@&syfe@ér&ﬁo%.ﬁ&&hﬁﬂﬁphl nates with MW 11
February 2004 -3 activity. PCT publjcation 98133768, published August 6,
1998, refers to N-unsubstituted a%’-ﬂﬂ?ﬁ-&ﬁ%ﬁ—ﬁﬁﬂ%ﬂhydroxamc acids. PCT
Publ i cati on WO 98/ T@gP&seatiovenipr@i=fR34 bomfrainlls ofihdioiraligd March 5, 1998,
refer to certain heterocyclic MW, nhibitors. United States Patent
appl i cations 60/ 096232 and 9/ 096 both filed August 12, 1998 al so refer
to heterocyclic 5 hydroxam &-qgi qrd- FACEYInhpbitors. Each of the
above referenced publications d applications is hereby incorporated by
reference inits entirety. Su ry of the Invention The present invention
rel ates to conmpounds of the N&© FoR3 10 wherein Rl is hydrogen,
(C1-A4) perfluoroal kyl, (Cl-C[err]l)aI kyl or (C3-Cerr])cycloal kyl, wherein
said (Cl-C[err])al kyl or (C3- C[erR]s)cycI oal kyl may optionally contain one
to three Qeteroatoms lé‘ I}é’ dently selected from oxygen, >NR5 and sul fur,
wherein 3%id (C1- B5%INE s Rydragen {C P Pyt 68 kSulalkvhyr (B-Sacysivelkd vietejn be
substituted kgid d%CB)elkﬁiV\ﬂr mbcs;}dywﬁm Smé d@m@er&wm ol 8¢ e HeMBatoms
(C1- C4) al kyl 4, ﬁgﬁ %‘({))s%rextl W &&Ooar OH, NH2, (Cl-C4)a yfam no,
d[(CL 15 [el¥ f Yam no Ay U wherqirsalgR(C-Calalkyl ar (Cy-
cydoal kyl (ClCMBWImaﬁ Aleo opﬁﬁnansél):aldnbstmted- b@hkdo mmﬁbmﬂnm@gﬂbﬁﬁb@yand
(C3-C8)cyclo a -(' IoI yl t|on cont ai n
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one or two heteroatons i Tur.

R2 and R® ar &XIRdEpEndéRePacysienlisdarniti. (@F@sWydoaﬂgﬂﬁrﬁx)a'WHr@) mxwkﬂﬂ?ﬁr-e' n
e 0 L B £ e i s oo
pendently selected from >NRS®, oxygen and sulfur
R? and R® are independently selected from hydrogen or (C-C,)alkyl wherein said (C;-
C.)alkyl may optionally contain one heteroatom selected from oxygen, >NR® or sulfur and said
20 (Ci-C.,)alkyl may be optionally substituted by (Ce-Ciolaryl, (Co-Cylheteroaryl, OH, NH,, (C,-
C.)alkytamino, dif(C,-C,Jatkyllamino, (Cy-Coleycloalkylamino, (C,-Cy)eycloalkyl(C-C,Jalkytamino,
(Ci-CJ)alkoxy, ~CON(R'), or (C.-Cs)cycloalkyl; wherein said (C,-Cy)eycloalkyl may contain one
or two heteroatoms independently selected from >NRS, oxygen and sutfur;
X is selected from the group consisting of oxygen, sulfur, >80,, >8=0, >NR", -CH,0-,
25  -OCH,-, -CH,S-, -CHx{(S=0}-, -CH,S0,-, -SCH,-, -SOCHZ-. -S0,CH,-, -N(R')CH,-, -CH.N(R*)-,
-N(R*)SO,- and -SO,N(R*)}-;
R* wherever it occurs is independently selected from hydrogen and (C,-C4)alkyl;
R® wherever it occurs is independently selected from hydrogen, (C,-C,)alkyl, (C¢~
CioJaryl, (Co-Cyolheteroaryl, OH, -CONH,, -CONHR®, -CON(R*); and (C+-C,)eycloalkyl;
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One or two heteroatons i ndependently selected from >NR5, oxygen and

sulfur, X is selected fromthe group consisting of oxygen, sulfur, >S02,

>S=0, >NR4 -CH2O. 25 -OCH2-, -CH2S-, -CH2(S=O-, -CH2SO2-, -SCH2-.
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relates to the pha addl I.on
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.salts, i.e., aI tts cont ai ni ng gdar macol ogi cal accept ani ons, suc
the hydr ochi oYk \ngp-dpsicArd ddteY Frk. dﬁz dalts W@'@@%Ph%‘mﬁwﬂmﬂmﬁdee

EhOfph?t e, batcanﬁbnﬂhmhaé ehe a@@b@ﬂdﬁgel ﬁﬁmf&mde%l ﬁfdﬁﬁc{%ﬂdeaﬁlh‘étec'éuff&& € bisulfate,
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napht hoat e) | sRhdehesulfonate, p-toluenesulfonate and pamoate fie., 1,1-methytene-bis-{2-hydroxy-3-
naphthoate)jsaits. :

The invention also relates to base addition salts of formula |. The chemical bases that

may be used as reagents to prepare phammaceutically acceptable base salts of those
25 compounds of formula | that are acidic in nature are those that form non-toxic base salts with

such compounds. Such non-toxic base salts include, but are not limited fo those derived from

such pharmacologically acceptable catfions such as alkali metal cations (e.g.. potassium and

sodium) and alkaline earth metal cations {e.g., calcium and magnesium), ammonium or water-

soluble amine addition salts such as N-methyiglucamine-{meglumine), and the lower
30  alkanolammonium and other base salts of pharmaceutically acceptable organic amines.

The term “a bond™, as used herein in the group Y, means that the groups Ar' and Z are
directly connected through a carbon-carbon bond so as to form pendent aryl rings such as
diphenyl,

The term “alkyl”, as used herein, unless otherwise indicated, includes saturated

35  monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
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i ndi cat edi5 i NedpHEIGIS otdnAlly GabdtiGtddad £ & 3 sfbleVElsiilAR &in %%U@r&j &iloro o
hydr ocar bon bazl%regﬁv%ﬁ%wpncg o&l rmr'e hydr ogens, s_uch as phenyl “or » CyEna,
napht hyl , optT ohal 'y’ i {UteleyY. | (GG denieny: dErE.aeleakyienye tifsorometons
fluoro, chl ordifuosyattoxy,br (0:-Ceakyt f1 uoromet hyl, (C, - C)al koxy, (C C)aryl oxy,
The tof m~ het er gar g1 ik TEEBATCR (480 hpeio e HBrire Bokted b a1 wemiics
an organi c rradee gerived fiomed sfamati betemnyalimtanpotret lyremyl bftone QARG HdRYens,
removal Qo ONfac’as By MAVO PR, thienyl, isothiazolyl, imidazolyl, benzimidazoly, tetrazolyl,
pyrazinyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl, pyrazolyl,
indolyl, isoindolyl, purinyl, carbazolyt, isoxazolyl, thiazolyl, oxazolyl, benzthiazolyl or
benzoxazolyl, optionally substituted by 1 to 3 suitable substituents as defined below such as
fiuoro, chioro, trifluoromethyl,  (C,-Cy)alkoxy, (CeCrolaryloxy,  (Cs-Co)oycloalkyloxy,
25  trifluoromethoxy, difiucromethoxy or {C,-Cegalicyl.

‘A sultable substifuent” is intended to mean a chemically and phammaceutically
acceptable functional group ie., a moiety that does not negate the inhibitory activity of the
inventive compounds. Such suitable substituents may be routinely selected by those skilled in
the art. lllustrative examples of suitable substituents include, but are not limited to halo groups,

30  perfluoroalkyl groups, perfluoroalkoxy groups, alkyl groups, hydroxy groups, oxo groups,
mercapto groups, alkytthio groups, alkoxy groups, aryl or heteroaryl groups, aryloxy or
heteroaryioxy groups, aralkyl or heteroaralkyl groups, aralkoxy or heteroaralkoxy groups,
carboxy groups, amino groups, alkyl- and dialkylamino groups, carbamoyl groups, alkylcarbonyl
groups, alkoxycarbonyl groups, alkylaminocarbony! groups dialkylamino carbonyl groups,

35  aryicarbonyl groups, aryloxycarbonyl groups, alkylsutfonyl groups, an aryisulfonyl groups and the
like.



20 such as pyridyl, furyl, pyrroyt, thienyl, isothiazolyl, imdazolyl,

benzi m dazol yt, tetrazolyl, pyrazinyt, pyrimdyl, quinol yI I soqui nol yI
benzofuryl, isobenzofuryl, benzothienyl, pyrazolyl, i ndldlfiﬁlbfuﬁfﬁéﬂ%ol yI
purinyt, carbazolyl, isoxazolyl, thiazolyi, .gxazol yI benzt hi azol yt or

benzoxazol yl, optionally substituted by I to 3 suitable_substituents as
defi ned bel ow such as fluoro, chloro, trifluoronethyt, (C, -Cs)alkoxy,
(C6- C10) aryl oxy, (C3- CE)cycIoaIkonxy, 25 trifl uoronet hoxy,

di f | uor onet hoxy or (@,me(ﬁa)-@bkr)ds of f&mﬁ#ﬂ I ad¥tin SHRS bédtets Thd tﬁe??fbr@te?fggﬁdddtf&ent
i

nmean a chem caII accept abl e functiona rou

noi ety t hat does 85"8'5 8'gfsgqﬁ'ﬁé"v??ﬂ?f’6%/?t8 S‘?aﬁé’f’tfcﬁil igQmess. ef'?f@f’mﬁfﬁ\ﬁbaﬂeiﬂv@efs and

conpounds.  Suc fstesesispmbtsenf shehedniftouedst 6f famuidEandOmikiuie dierss eahe dofounBOSEne
table substituents

skilled in th I {ratly |l es_of s
.include, but a(r?r('avg'lr;\'}c?{‘ aImm e %#er F%&%Srﬁ?p?mﬁoq'b@r"F‘feﬂm"orélaWI‘°g‘|“d%l-ﬂ%f“e"5 of
per fl uor oal Roxyergrlelips, al kyl groups, hydroxy groups 0Xx0 groups mer capt o

groups, al kylthio g gLer grou I oxy
or heteroaryl oxy gr ougied cgljrng fg{ﬂgﬁ né’?'ﬁ)éJrea %{F'ngéx" gr%{?ﬁ%i‘s}’ B’Pz
het er oar al koxy gr ou;%herw@mmm@uom m%qumborgnmqasthosal\nhytem Xis @xygen, -OCH,-,

di al kyl ar ni no gCKORSTorE Whék
al koxycar bonyl @EF’ ’ gf%%% noggﬁggn?@%?hﬁgiagw !{\Pge?nél'rﬁg l%grbg%ﬁxygen.

groups, 35 aryf Vg Qe-otps:- 05 riHBryo0se B@fﬁﬂb')’g\wm&ﬂs isxigans tGHhngd -CH,0-,
groups, an1@ryhoatlp&eﬁrgtblygm@u@mﬁ)@g§me | i ke. 11 February 2004 -6 Sone

conpounds of formula.l cont I.ral c nters and therefore exist in
di-f f er ent enanflonesru] c bada ISI‘R the pyRn ?ﬂlf’ﬂ&l{ierﬁé?sgt@glp?@dap{fomql(ygqeremXcs

i soners, enant sfue PSP, d-BﬁHi—eﬂl-Q&e FEHZBT- oS {SH,CR]-SEBRY Srefefably ReheRTR Y ROSHnAT

formula I and t ention al so_exi st
in different t%?%ﬁ%@?&%r eﬁOzTﬁ% |%\r}§ | bn°fF8re§?fa‘§YY€e'%w| 5 ORIF e Hap pr
5 formula |. Pi&kEn Meg peirpdwarseinly is egemvent i on are those wherein R2 and
R3 are eacts hydr Oge%eréﬁa%@ﬁneﬁfs%?%ﬁrﬂgnﬁoﬂwgﬁsggo rﬁ ﬁc}f?o\?\ﬁ%ngggwhgr%n%g

t hose wherein @:lr, cg'bié , hore prefe
oxygen; nore prerer %?\Aﬁéf’bé&r?"‘a’ F@%P'@fﬁﬁply whergiary, is %bbﬁdaloacygeﬁ;l-ﬂﬂfur SR+

- OCH2- or - CH23Q,, FDCie- or eCiajoabhisra\pRAepdtly WherSinOX N8
g Y_is oxygen. %her enbodi ?ryeﬁ?'s 0 the |%ﬁ I on

10 nost pref erﬁgge AR R=TR
i ncl ude those ‘conpounds Of l‘f%’fyﬁfﬂa | wherein Xis sulfur, >S02, -SCH2-,
-CH2S-, - CH2SR- orCthgGededimentanf the nvehton adiude Bloes %d%oﬁnds%f?orﬂ@lﬁ@wher@ﬁ%@i@n’

U o @ G388 or oL el heRiS! BBk Bhetele 7, U™
enbodi ment s of-OCHe o rfetd:Rtirame Pwéﬁf‘%hﬂewmeé( lsowemndlsl-lgf mbsiIprefdrably wibreih af i X
IS, oxygen.
Other preferred compounds are those wherein Ar? is optionally substituted phenyl.
Other embodiments of the invention include those compounds of formula | wherein Z is
25 (Cs-cm)aryl preferably phenyl, optionatly substituted with one or more. substituents, preferably
zero, one or two substituents, independently selected from F, Cl, Br, -CN, OH, (CC Jalkyl, (C,-
Caperflucroaliyl, (C,-Coperfiuaraalkoxy, (C-CJalkoxy and (Cx-Cyleycloaliloxy.
Other embodiments of the invention include those compounds of formula | wherein Z is
(Cs-Celeycioalkyl (i.e. (Cy-Coloycloalkyl or (C+-Cy)eydloalkyloxy-(C,-C,)alkyl), wherein one or two
30  of the ring carbon atoms of said (C4-Cy)eycloalkyl may optionally be replaced by heteroatoms
independently selected from oxygen, suffur or NRS, wherein RS is selected from hydrogen, (C,-
Coalkyl, (CoCylaryl, (CrCilheteroaryl, OH, “CONH,, -CONHR', -CON(RY), and (C.-
Celeycloalkyl. Such preferred groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
tetrahydrofuranyl, tetrahydropyrany!, N-methyl-3-azetidinyl, piperazinyl, piperidinyl, 1,3-
35  oxazolidin4-on-5-yl, 1,3-oxazofidin-2,4-dion-5-yl, 4,5-dihydro-1 2-oxazolidin-3-on-4-yl, 13-
thiazolidin-4-on-5-y, 1,3-thiazofidin-2, 4-dion-5-y1, 1,3-imidazolidin-4-on-5-yl, 1,3-imidazotidin-2,4-



>NR4, -CH2NR4 -, or -NR4ACH2-, nore preferably wherein Y is a bond, oxygen,
sul fur, -CH2-, >SQ2, -OCH2- or -CHZO, nore preferably wherein Y is
oxygen, -OCH2- or -CH2O-, nost preferably wherein Y is 1dxRpasary 2Pk

enbodi ments of the invention include t hose-rconpounds of fornula | wherein X
is 20 -N(R )S02- or -SO2N(R4)-, nore preferably wherein Y is a bond,
oxygen, sulfur, -CH2 , >SO2, -0OCH2- or -CH2O, nore preferably wherein Y

i s oxygen, -OCH2-, nost preferably wherein Y is oxygen. Qher preferred

conpounds ar ediphéyk m;ayrezondm\s-onmsw opthgaRH, YoeuRSLdnt s thrRhrmy 3-0%1&
enbodi ment s of; ‘qg_?, In%ﬁ)ﬂtll on in t hose conpounds of fornul a erein z
is 25 (C6-Cio ary‘ Loyt g ?'Bﬁb:% Yo BofRBRy -y 0t |2tv:‘b‘?®d"'% 4BxagiRe3-or
nore substit u@h?-si, ﬁgh‘@ffyémalm-yuazme&lmm -5-gindetrhydron, 3amiRed-2 eRAlsSy, iERGSRRBARAL | Y
sel ected fromy rfluoroal kyl,

(C -C4) per Iuolrgglggggl;? 2Cg\lm)gﬂfI ré??@hﬂ%gfegtz&) cyc? %%E%P’dﬁﬂ“a@?@ﬁ“
embodi nent%s O‘Fe"?fFY@rCr'h ﬁr—m@wnﬂnm efedinyidos2H-poidpriuBids4of, heatdie, B—di&ﬁﬁ-lzen.n Z

Is (C -Cs) cy@i@ﬁtt-hybl érbﬁﬂ-z@g%‘y@ea &¥ibn 8% tetrghydro-1.3.4 i 6-
(s o) eyeloalloy b7 (Q LRI e ;qag;é;m?wéﬁmm

‘heterf)at;)rrg :cmxd,emdg&i’d-ixﬁﬁbﬁ@ﬁ@ﬂoﬁ—l&@m 92084y F i 3}{ %b?"ﬁ.% I

IS Selecte yar.oge oary e roary

oH, CONHé %ﬁ% g"‘”‘%éﬁﬂf(’dz& é??&zz (533/ NGy &36@&9‘%&%"‘3 Sion-6pr. encémemagnoups

i ncl ude cpdopfrans i, mryfetaonyutcyaoprwsl oyl | cy‘éhéﬁ@hﬁXYdyclohéxﬁt r@@@&%&ﬁﬁ
hyd h 3 35

et a0y o s M b BB oA, Rehhio e

4, 5-di hydr o- I@rﬁiw!mbrrw prefgrably- mprobylseyebhwtﬁmblodenm Acybibhexyly tetrahydrofurany!

1, 3-thi azoli @h@te%al@dﬂjf%@ “o¥Xdst pr@feﬁag d}krg%y{ gzh'gh%fbﬁ.ﬁa%‘ and tetrahydropyranyl.

1, 3-i m dazoti di n- ebr uar
1, 2- pyrazol i di n- 3- "’t"@'f“?& ‘Pﬁme@O@mémfhm@m@wybf formula | wherein Z is

t et rahydns- 1(3_;—@)@2105%0{16‘)&1&@“9:53&% orﬁDBrphﬂJ bﬂ!ﬂe nﬁg) Qg}ag.l, | disns OF s4iad Yk
nor phol i n- 3, % 3&‘%@' t ﬁ‘hﬂs di h 4- oxazi n-
t et r ahydro- 1, 4)a Bay, oF “T%‘Vrb&rfﬁﬂ?‘@dlbﬂj‘ﬁﬁr%ﬂ"ﬁ- indepeqtienty. Slegied
t hi onor phol i ﬁ'9¢l oxygem mifnrrwmﬂﬂsnwﬁeranmwkeleddmfwﬁpﬁ W%@C}’}aryl
2, 3-di hydr o- b y 2 d| I n- 3-on-
4, 5-di hydr o- gl.-zi-éb #Qt% n- -bn M‘dﬁm ﬁﬂ?%i&?ﬁﬁﬁ "Eﬂ
pi perazin 2- BY?"’S Ia"dpﬁ'm'kﬂ r@gsilamasdy!;mbed above. Preferred alkyl of said (G-
t et r ahydem- 1c§ey@obhﬁ@1@ﬁ|kﬂa‘§e,qgm)§e,§él dgmg ﬁdl hydro-1,3,4-th

n_

i adi azi n-5-on- 6-yl oxadi azl n-5-0 dy
5, 6-di hydro-1, 2, 4%?5\3'?‘9‘2#%@@3 igvepfion inclu those compounds of formula | wherein Z is

t et raﬂygr o- i(@%ﬁm@ﬁhf‘ﬁll ﬂeﬁrébfif' 6p6;)ﬁhyl Trurgs, 4 plrrdyR? 1 thlang, O Nscidony, imidazotyl,
t et rahydr o- n-  5-o0n- 6-
5, 6- di hydr o- li‘;‘ﬁ' PR PRt i éY"“W' Auipolyy sanuinai - Epnepfeoisotensdiyryiand
12, 4-tri azi nbeneotienyh- yagblyl, mrdsfyenalmdwcmﬁr@prcemm CHGaOM ! u‘-lazolﬁy&!aﬁaﬁ“t yh
cycl ohexas , e %Qo ﬁr;oeet rapﬁggo {Y? N- net hyl - 3-azet | di nyl ,
pi perazi nyl , pl pe I nyl 7ot M PBe H% V! or pyrazini, most preferaily
ereun each of said (CZ-C,D)heteroaryI may optfonally be subst:tuted by 1 to 3 suitable
substrtuents such as fiuoro, chloro, ftriflucromethyl, (C1-Cs)alkoxy. (Ce-Cyo)aryloxy,
frifluvcromethoxy, difiuoromethoxy or (C,-C)alkyl.
Other preferred compounds of the invention include those wherein Ar' is phenyl or (C,~
30  Cjp)heteroaryi; preferably pyridyl, furyl, pyrroyl, thienyl, isothiazolyl, imidazolyl, benzimidazolyl,
tetrazolyl, pyrazinyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl,
pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl, oxazolyi, benzthiazolyl or
benzoxazolyl, more preferaply phenyl, pyridinyl, pyrazinyl, pyrimidyt, most preferably pyridyl or
phenyl optionally substituted by 1 to 3 suitable subsfituents, such as fiuoro, chloro,
35  tifluoromethyl, (C,-Cg)alkoxy, (Ce-Cio)aryloxy, trifilucromethoxy, difiuoromethoxy or (C,-Ce)alkyl.




nmor phol i nyl nore preferably cyctopropyl, cyclobutyl, cydopentyl,

cycl ohexyl, tetrahydrofuranyl and tetrahydropuranyl, nost preferably
cycl opropyl, tetrahydrofuranyl and tetrahydropyranyl O HérFebioda@ht s of
the invention include those conpounds of fogmula | wherein Zis 15
(C3-C8) cydoal ky! (C1-C,)al kyl ; wherein one or two of the ring carbon atons
of said (C3- C8)cycloatkyl (Cl-C; )al kyl may optionally be replaced by

het er oat orns i ndependently sel ected from oxygen, sulfur or >NR5, wherein
R5 is selected frorfhgdpetpend coBpeutdy af ithd invénfibn GLRYEanosk ,wherein Ar' and 7 are

C2- Clo) het ' | Ik
I(Dr eferszade g;%?g%ﬁtﬁedq“ag ﬁeteré’c‘%@o%ZE SIcarpl I Q}E?FB“%ES(%@W% gdggcﬂ}‘% or
Preferred al kyPorgfst ﬁM"FCB‘demd@)’cwmdkﬁbr@m Cl.) 8hkyan, aoH, ret-ophirae (@pd
ethyl ene. O hQL)p@ﬂb&Qéﬂ.EW erﬁu&%alk&{,ed?}, @ﬂ,kb g(g _(5;1%3 k&p ounds of

formul a | %/nerel n % heteroaryl furyl,

pyrroyl, thienyl, f Pretes S‘Ii meWﬂﬁ'sd‘gﬂﬁ ‘Wenﬂmbeﬂ-zdemodumdy bf folnenar g, X

pyrazinyl, pyis orygsn, Y icslbo, yskygem SO of, y|>sob Y&, 0- SIQQ?WQ%& (C,-
carbazo ~

benzothlenyl z i soi ndol I “ouri Ayl

Dsoxazol yl -t GHAlE; ‘9143'%5%%@@?0 alogma it saplRi ongo berhalsretieDts ideppusicptsy

preferably pyrseie,t;i¢d from r oxypérd whd QNRﬁymelﬁyda:d (U]-ﬁ}aﬂc?ﬁ&%ﬁﬁmay bals{&Y?ﬂttﬂb{éA]y be.
be substitute

wh h

0T 5 S0 apl o esifelbg b DSl Rh0G rdlhin fern. SR of te PP skidppndently

(Cr-Co) a: E‘bryse’%@i @ra)(ﬁrsu)dm OH NHi,| (CoCoatepidmaiingy,, difth £¢, Mﬁmdwqcyﬁgﬂkoxy,
c -Co)a r r the i nventi o ose

\(/vherel 31 Ary i ?%n}ﬁ%ﬁ@(%g% : % L%&ﬁﬁ?zcegr 8aéray < '"S?%'Pg Q%F’%} es’f f‘yd"PQﬁ"yI ,

pyrroyl, thi ePRff(C d8hi azol yt, imdazolyl, benzinidazdyl, tetrazolyt,

pyrazi nyI pyri m dpther él‘ﬂbd@ﬁﬁéh'ts of'tt%oiﬁwnﬁ&l Mélude%ﬂlg&jnldg X* the bﬁ%@g; gﬁﬂ i J-'{'

benzothi i enyI zoI | ndoln¥ | sol ndot vyl uriny
i soxazol yl, "t aio@ t%@%o‘f"ﬁa' NGePRR 19 45ae Vhetemratorse iprefruablp | o, hﬂ!tematoms
pr ef gr ?bl 35 ph@nyrlated[by ;at téasly:lhe cqirydiraﬁtbrltﬁ)dtref%raw t-.rhé}biﬂ)ébrd h@BtHattc;P{ @f-ﬂt[ ok ¢

ri or | e sui tabl e substi uen
gﬁch ;s fl uolro%%aéh Qa W‘%@’ tSQr{[f1 '6055%% P%‘(‘%’ w‘@B‘?‘dl Qe @Q"@“@Pa@&‘?ﬂcxy
trifluoromet I‘%WJQN'W (@r@MONDWQQN(B'(}; pl@ﬁa)'ablykmt(cra‘)aﬂli@ﬁm@r y 2004 8
O her preferr ed o &Ué}ﬂ&d os er e and Z

are substlt he ring car

on_ap
addi ti onal W‘Sﬁe%ﬁ 'srfﬁr@)%" @FQ@W@S&W@wmmmtemam @adfe@ablf san F.
a. Br, 20:N HBteroakeB is QML mokGoret f |
(C. - C4) perfl yor oal ko|;¥ Qe %m @r%fé%@(‘%%% digie "SR i Sustiuied vt pre
preferred corrpourﬂﬁ%“pfS"F de ?"’f‘%ﬁ'?;:‘?"h@s'&#éarﬂ M@tﬂmanﬂorrrul al,
wherein X is oxyddnerpféredaoipoudds GPYSIRVERISHAdUME thosEiRerein>502, - OCH2- or
-CH20-; R is hydrgge e al erein said (C -C4)al kyl may
optional Iy contai anon@e&'ESI E{ and.5 % oe:?%ébh*é‘yr\‘?%ﬂ @n%gﬁ"F§’$§§B@btaéézf$o(ﬁs
oxygen and >MREYirherein said (C, -C4)al kyl chain may al so optionally be

25 R' is n-butyt; R? and R® are each hydrogen; X is oxygen; Y is oxygen; and Z is {Ce-
Colaryh;
R'is methyl; R? and R® are each hydrogen; X is oxygen: Y is oxygen; and Z is (Ce-
Cyolaryl; and
R'is n-butyl; R? and R® are each hydrogen; X is oxygen; Y is oxygen; and Z is (Ce
30  Cyani.

Specific preferred compounds of formuia | are selected from the group consisting of:
5—Methyl-5—(4-phenoxy-phenoxy}-pyrimidine-z4 G-frione;
5-Methyl-5-(4-(4'- ﬂuorophenoxy)—phenoxy)—pyrimnd|ne-2 4,6-trione;
- S-n-Butyl -5-(4-phenoxy-phenoxy)—pynmld|ne-2 4.,6-trione;
35 S-n-Butyl- 5-(4-(4"- -fluorophenoxy)-phenoxy)-pyrimidine-2,4 [B-frione;
5-Methyi-5.-(4—pheny!-phenoxy)—pynmidlne-2,4.6-tnone.



substituted by one to three substituents (preferably zero, one or two
substituents) independently 10 selected from (C -C4)alkyl, OH NH2,

(C -C4)al kylanino, di[(C, -C4)alkyl)anino, (g, -C4)alkoxy,11 FeBari22064CONHRA
and CON(W2; and R2 and R3 are independently sel ected from hydrogen and
(C -CA)alkyl. OGher enbodi nents of the invention include conmpounds of the
formula i, wherein R is (C -C8)alkyl optionally containing one to three

net oroat or s (B! ef SEahlily S RA BHRLI B RRUALRCRRY o | cast one

preferably 0), wher EiMethyab-tH-b@izyvioB)rtlehely)-pinudits Afdtiad: wi th OH, NH2,

(C, -C4)al kyl am no, g,ll{h(agﬂ cegﬁ]o\aw C%tﬂm ngE& 7 C4) al koxy or --CON(W 2,
er

preferably di[(C, -C4)al kyI am no. ments of the invention
i ncl ude compounds opfﬂeh@oWRS’PHiﬁ%fthem\Wﬁ%"Wd&t | east one of R2 or R3 is

(C -C4)al kyg, opti omelw-@wmﬂwbﬁfén ?—Bhéﬁﬂ?yﬂ?a?ﬁrﬁnﬁﬁ@lzqrr@-ﬁ'@ﬁéef erably said

20 heteroatorn is - erab wherei n said

(C -C4)al kyl is subgMeer %@‘%%n% ﬁ}—prie\%xy PHHEQ'"?‘ﬁdeﬁprPﬂfent ly sel ected
from (0C6-C, Qaryl osme(aaps:(mhaﬁwr@mmlpheﬁ@pph@bmmﬁdm@enmums of the

“invention include t rein re each hydrogen;
X is oxygen;, Y is OQ&S&WE* "feﬁhgxy(’%%" Qﬁfggmkpynﬁ@dqﬁgg? TPt yl ;T R2 and
R3 artehe?c%ydrgg%’rMemyﬁ-&-(my@mciPhb'now)-meﬂmpmdne@mﬁ-tﬁ@@‘ C o)ar étz R
i s nethy an xygen; an i s
(C6- C o)aryl; and M%{hgl §'@@tWWP%%Q¥H%@¥$§M%E%&%4§' 3 X i s oxygen;

Yis oxygen and Z ?Melhﬂc&-("ﬂ@-@l@mhwxﬂp@snﬁy}wm‘wmﬁ&é&mmwnds of

formula | are sel eq*,_ﬁgth (LR s s,
5- Met hyl - 544 pheno hgnog;() Iﬁpﬂg@?rﬁgﬁé‘yﬁsﬂeﬁ&ﬁgmwdmee46-tnone,

rrm
5- Met hyl - 5- (4- (4' -f @Y’b’bﬁéﬁd‘% reRAmMS P PRERe HpyREIdines2 66 trioneine ;
5-n-Butyl -5-(4- ph61nxtylylmmbmwlﬁfb@haﬁdrﬂeﬂ%x?}ﬁﬁdnuﬁ&pyﬁﬁdl@e-ﬁ4@-tﬁ(‘{ﬂe.

e 1O RSN L LB oy i iprpope g fgnsioos
5- Met hyl - 5- ( 3- phenyi-Mgthg ey} -figgnoi2tinethpiephEnyiméethoxy)-penpxygpsiimidine-2,4,6-trione;
Sharraeun: ol 2SR By AR B ons 2 on
i ncl ude: trione;

5-Methyl-5+{(4-(4-fluoro-2'-cyclopropyl-phenyimethoxy)-phenoxy)-pyrimidine-2,4,6-

20  frione; _
5-Methyl-5-(4-{pyridin-2-yi}-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl—5-(4-(4 -fluoro-pyridin-2-yi}-phenoxy)-pyrimidine-2 4,6-frione;
5-Methyl-5-(4-(4'-chioro-pyridin-2-yl)}-phenoxy}-pyrimidine-2,4,6-tricne;
5-Methyl-5-(4-(pyridin-4-yl)}-phenoxy)-pyrimidine-2,4,6-trione;

25 5-Methyi-5-(4-(pyridin-3-yl}-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4-(pyrimidin-2-y1)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4-(pyrimidin-4-yl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-{4-(pyrazin-3-yl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4-(pyrazin4-yl)-phenoxy)-pyrimidine-2,4,6-trione;

30 1,5-Dimethyi-5-(4-{4"-fluorophenylmethoxy)-phenoxy)-pyrimidine-2,4,6-trione;
1-Ethyl, 5-Methyl-5-(4-(4'-fluorophenyimethoxy)-phenoxy)-pyrimidine-2,4,6-trione;
1-(2-methoxyethyl)-5-Methyl-5-(4-(4"-flucrophenylmethoxy)-phenoxy)-pyrimidine-

2,4,6-trione;

1-(2-dimethylamino-ethyl)-5-Methyl-5-(4-(4'- -fluorophenyimethoxy)-phenoxy)-
35  pyrimidine-2,4,6-{rione;



S- Met hyl - 5- (4- (4" - chl or ophenoxy) - phenoxy) - pyri m di ne-2, 4, 6-trione;

Met hyl - 5- (4- (4" - cyanophenoxy} phenoxy) - pyri m di ne- 2, 4, 6- tr| one;

Met hyl - 5- (4- (4' -trifluoromet hyl phenoxy) - phenoxy) - pyr i il dieheury 208t t r i one:
Met hyl - 5- (4-{4' - met hoxyphenoxy) - phenoxy) - pyri m di ne- 2, 4, 6-tri one;

Met hyl - 5- (4-(3' -ch | orophenoxy) - phenoxy) - pyri m di ne- 2, 4, 6-trione; 10

Met hyl -5-(4- (3" -fl uorophenoxy) phenoxy) - pyri m di ne-2, 4, 6-tri one;

Me
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Vet hyl -5+ (4 (2 - Y AR P i p e w}n@e@xhlp‘éﬂ%mrene
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S o oAy PSP SPH A DN RSB BT 0 e 2 4
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-trifluoroneth ? ¥henyi net hoxy) - phenoxy) pyrimdine-2,4,6 trione;

5- Met6 mz/ l) t5r ( gm(a 4' - f3. ucmah&yetﬁyp&@p@omwmdﬁbﬁsﬂmém&&hm%xy%ﬁﬂ%mLz%—hﬂ?‘é" ne-
i

Met hyl - 5- (4- ( pyr |Sd?¥1°'°fr‘iﬂy'j“emb%W)'ﬂWHhﬁ?Y&mﬁﬁoxﬁmeeow&pmdme-z46-tr|ane,
thyl -5-(4-(4 —f5-EtbyI@{M4'+ﬂdmrnp&nylhktmhﬁm§n&y%mm@m5.2,—.04,3-6 triune;

t hyl - 4- (4 di 6-t
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t hyl - 5- (4- (pyr |5dF¢W@1Yy15)(4ngt)enﬂywﬂwx)d+phmoﬂy)4;yﬁmwmeM6-mone.

eyl (4 by Iﬁ”‘ﬁ”ﬁ’f’* *'g ALl TR Dy ning 2 fone:

thyl - 5- (4- (pyr &2 '&@Bmpxlmpwpmmbewm)@ynmndmaA 6-trione;

tDl hryTL o 5- I(flg p(yaaweww-m @Wh .Mnw;.ﬁgﬁ\g%m‘ﬁggp%ﬁ.ﬂH§2,4,%_qnone;

-2, 4, 6 riune; ?M ’ﬁ%(‘gp“sﬁlﬁ% F}Wpﬂ@e QU@'H“BWFHWWFWﬁWPEphenoxy)
i m d| ne- 2, 4, 6- t 6iMathy}-5-(N-4-(4" —ﬁuorophenylmethoxy)—phenyfammo)—pynmldme-z4G-mone

- et hoxyet hy! ) 5B i\ém&leQ-A{f ffuloyo% erPmeeWoxyrS?ptl'l yl%tznm%r)]-g{r]n%gme-gyr | mdi

ne- 2,4,6-triune;
1-(2- dlnethylﬁﬁﬂ%o et hyl ) 5- thhyl 5- (4- (4-f1 uonphenyl met hoxy} phenoxy)- 35

Ey&g g:ope §| ot h§/| Sy %’5’ ! ?ﬁﬁé%ﬁ%ﬁﬁ%&zﬁ B EPRS Xy

phenoxy) -Sri mi di ng—(4-{4 -Chlorophenoxy)-p enoxy)—pynmldme-z 4,6-trione;
5-Methy!—5-(4-(4'-fluorophenyl)-phenoxy)-pynrmdlne-z.4,6-mone;
5-Methyl-5-(4-(4"-chlorophenyl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Meﬁ1yl~5-(3{4'-ﬂuofophenyl)—phenoxy)-pyrimidine—ZA,6-trione;
5~Methyl-5-(3-(4'-chlorophenyl)-phenoxy)-pyﬁmidine-ZA.G—hione;

25 5-Nethyl-5—(5—(4'-f'uorophenoxy)—Z-pyridyioxy)-pyrimidine—Z 4,6-trione;
5-Methyl-5-(2-(4" -fluorophenoxy)-5-pyridyloxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(3-(4 “fiuorophenoxy)-6-pyrazinyloxy)-pyrimidine-2,4 B-ricne;
5-Metl1yl-5-(2-(4'-ﬂuorophenoxy)-s-pynmldyloxy)-pynmidlne-z.4,6-h10ne.
5-Meﬁ1yl-5—(4~(cydopropylmethoxy)-phenoxy)—pyrimidine-2.4.6-tﬁone;

30 S-Methyl-s-(4-(cyclobu’(yimethoxy)-phenox?}pyrimidine-2.4.6—trione:
5-Methyl-s-(4-(cyciopentylmethoxy)—phenoxy)-pyrimidine-ZA,G-trione;
5-Methy!-5—(4—(3'—teti'ahydroﬁ.lranylmethoxy)-phenoxy)—pyrimidine-z,4,6-h'ione;
5-Methyl-5—(4—-(4‘-tetrahydropyranyimethoxy)-phenoxy)—pyrimidine—2.4,6-trione; and
S-Met’nyl-5-(4—(N-methyl-a-azetidinylmeﬂ10xy)-phenoxy)—pyﬁmidine—2,4,G-ﬁione;

35 -or pharmaceutically acceptable salts thereof.
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2,4,6-trione; 5-Dimeth ylam nonet hyi-5-(4-(4"'-fl uorophenyi net hoxy) - phen
oxy) pyrimdine-2,4,6 trione; 5

5- (2- di net hyl ani no- et hyl ) - 5- (4- (4-f1 uor ophenyl met hoxy) - JHETRORYAY 8P4 ni di ne-
2,4,6- trione; 5.(2-nethoxyethyl)-5-(4-(4

=f | uor ophenyl nmet hoxy} phenoxy) - pyri m di ne-2, 4, 6-tri one;
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trione;
t i
5. Et hyI 5-(4- (4" -1 I uo res neil%\;?n on ﬁiso r Iateshto a dJ aﬁe)altgtlfarhcamﬁosngn &)r gletheF%nr?gt oflo
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neI 15 5h|\/Et hyreadd -c@ecef,Aung cancer and prostrate cancgr and hematoponetlc malighancies including

=f | uor op enyt Y. §/t rim mm 4, 6-1ri0

5-.Met hyl - l\EﬁI ?ﬁ% +ndplgr%§l¥ pEAE: '%%‘6% top fERS ‘"‘" ¥ RETCIpR!; %985%39'59@%5‘? rio
ne; b5- I\/Et hyI buflogaN- qschnyrlos:m_ ADc(Sﬂmng of arfificial jomt |mpIants atherosclerosis  (including

=f | uor ophgny! HEd- BNk ?lQ eno‘g’%z _a@:% ﬁ]éﬁg}s (ﬂlélﬂcﬁ %atfbm@nntalréoﬂﬂgaeuwsm and brain

5-(4-(4' - Fl uor ophenoxy

5:(4- (4" -Cnl oﬁ*%*ﬁt?@ﬁlwhmem &aﬁjarmm Evorardiz! ipfagstion. istseks; cerebral ischemia, head

5- Met hyl - 5- fha- Ebi t

5- Met hg;l (% a- c%h%:%wgﬁm ey eno%ﬂenﬂb&é Irﬁwgl&ﬁea&éé4§lg fﬂr&ﬂﬁ autoimmune

5-Met hyl - %’H’ ey | Ugrs ﬂ'é?\y?’% ag?reﬁ’asﬁj/f %rq*ﬁ?ﬁiﬁ nBgPEing, { dgressie,; peripheral

g l\/Ng"E Ey: 5 the(mt'pathhl paiop lerspts) ):p]hﬂdﬂ@xar)gudpway Mngotrepic? of , &Jghﬁ:brpr\@?al?e'ément,
X I ne- rrone,

3 et hyl -5 ( Frrcin|e e8P BARGHY il R B olBtTes. aomageh P, g

5- Met hyl - 5- (@Bemfﬂﬁemrwramwn@ipylmz bimg,| diabelesp woinaal dicaring,, sEldnitis, rmose

5- Met hyl - 5-

3- et hyl - - Eis.‘-‘ﬁé’* Sphid B O ool e Sadby by Rt Bbse Sy abd o8

5- Met hyl - ‘é“‘é%éf HE WtWo%WmB‘F%@NGR'? iy recivityl im 8 -rpammd, inclisdinge 2 human.

5- Met hyl - 5 (zboﬁuﬁwmgqa%awhmbh;emwhumhﬁﬁmmorwhbmé&&ﬁal , tai:(e'sgﬁ‘ﬁ‘:

> Vet 1 - (b hSLLEND i DR Ly T ATE R 1o

5- I\/E; hyl - 5- (4- (4 -memmwmmmlmwwbmmu&rmpbgmdﬂ.lfwgmﬂ,bﬁoﬁéﬂ one
,an

5- Met hyl - 5- (42 Rl PPrgteinasss o oo MERIRBIF RS insatix Aegrristion, oA (8ay 1 j o -
ng 35 -or pmﬁwsw(sadceptagbteeamétos ADAM'=08-1, 10, 12, 15 and 17, most

preferably aggrecanase or ADAM-17) in 2 mammal, including a human, comprising an effective
25  amount of a compound of formulalora pharmaceutically acceptable salt thereof.

The present invention also refates to a method for treating a condition setected from the
group consisting of arthritis (including osteoarthritis and rheumatoid arthritis), inflammatory bowe!
disease, Crohn's disease, emphysema, acute respiratory distress syndrome, asthma, chronic
obstructive pulmonary disease, Alzheimer’s disease, organ fransplant toxicity, cachexia, a!lergié

30  reactions, allergic contact hypersensitivity, cancer (such as tumor invasion, tumor growth, tumor
metastasis, solid fumor cancer including colon cancer, breast cancer, lung cancer and
prostrate cancer and hematopoletic malignancies including leukemias and lymphomas), tissue
ulceration, restenosis, periodontal disease, epidermolysis bullosa, osteoporosis, loosening of
artificial joint implants, atherosclerosis (including atheroscierofic plaque rupture), aortic

35  aneurysm (including abdominal aortic aneurysm and brain aortic aneurysm), congestive heart
failure, myocardial ‘infarction. stroke, cerebral ischemia, head trauma, spinal cord injury, neuro-



-11 11 February 2004 The present invention also relates to a pharmaceuti cal
conposition for the treatment of a condition selected fromthe group
consisting of arthritis (including ostteoarbhritis and rifidifbaasy 4004
arthritis), inflammatory bowel disease, Cro n's di sease, enphysema, acute
respiratory distress syndronme, asthma, chronic obstructive pul nonary

di sease, Al zheiner's disease, organ 5 transplant toxicity, cachexia

al l ergic reactbgmsminl bBEALE GORL ARk LYHE )Sé&ﬁlkn%u\‘.%tééso{% Cﬁ"@grﬁé d%éase

tunmor invasion, tumor growth, tunor netastasis
i ncl udi ng col BAKESPYS: diseagsy é’a@?'“eaﬁ%fé%s'onumgﬂmalra{:eneurapﬂlhyprpamt rceteeracarr@ﬁm

and henat opoi etdispati ingbwdpRi 08 do&rﬁﬁdﬁdb%ncérﬁéerH?nZ&rﬁgﬁg llaéégp @ % ntaullh%
ul cerati on, retﬁt enom %prl odontal di sease I d 'a

ost eopor osi s, “TIBEAFHAY Beogenesis; omeal 'PJHan“aﬂﬁﬁild&meflam.Wénmellms haaling,
(i ncludi ngp 10buts) ediaietes e carhéal sparfily Sclekidl WSS, sepQt t rgpn@gw%mo(ﬂépq,sgg L1110

abdom nal aor and br aortic aneur congestive heart
failure, rr}/oc{éslklrga i ﬁ%grc tgliolpﬁ’ﬁeér'as‘ée?%?fa?” LEWE reiseasese plipracterizecheby
spi nal . cord |'njifum'laﬂmwvlwrdmgﬁtymamammadirfemmd@é ﬁuﬁﬁﬁ%rﬂpr@ﬂ&a@rﬁﬁi@@h@tosaud
aut oi nmune dhafmdedrSamddn a Par ki nson' s di sease, al ne,
depression, peri phernzaf nghﬁreg atlﬁu'?d 9# b %?reao?%m‘%??ﬂ?cﬁ"yoa%‘ﬂﬁpﬁ“ﬁgﬂ

noot ropi ¢ or %&HPNW"W@WW 15 arryot roph| c lateral sclerosis,

mul ti pl e 19cl er 0Si STheO e [ o] [
degeneratlon abnogﬂg??épv\oaﬁﬁ%mg‘e% i re"q Fga aé%tréugg%bﬁgaﬁahl@cmmﬂg the

atin
scleritis, ress Ee"e'glé%ﬁecd'@ﬁgf&w’ condition thavhichisuenteas agpiies, acbr&nbrzmieby
net al | opr ot elmsmmmf $Uﬂih}éoﬁiﬂﬂor%ﬁtﬁﬂ’on the &A% Ofedtrheirass ek ﬁgrgmbn\éfe%ﬁ%'

reprolysin a d| ng a human, conprisinhg an t
of a corrpoun&%%gu% ﬁrlr'ga hﬁeﬁ %tﬁ'ﬁgw&i |y acceptable salt thereof

20 effective in suldl pneeexlt nmnﬂnnaaldo a-eladeartﬁaﬁehlém&filfdrm@quoﬂbefe (e haths" -
The presegt inpes S ar mg eut i cal corrp05|t|on for the
o Orvclef aiboR B, TP o, erton o roh

inhibition of (a) matrix ne I"opr o
i nvol ved i n MafFmalanegroisiot (Sus, aScﬂQQ(eb?naae omADANILsi F&ﬂﬂpnmlmrﬂ 175 Hieherabiy

aggrecanase @ é@%éeso'ﬂt&) 7a t r ef er recanase
o i) a%“ﬁ%u’%ﬁd l.ilgcorrprﬁr?%ns|°cr'1 BRo & '?"8%\“""'8%

or ADAM 17) in a i ncl udi
amount of a Hﬁ?ﬂﬁ tof |2 Gampaunsiaf famtia i iof 8 ahdmnacentiet atbe[ﬁtaﬁiéibélt
t her eof . TheﬂpreeSent I nvention also relates to a nethod for treating a

condi ti ogy sel ecteghé s?‘ the rou consisting of arthritis (including
osteoarthritis and FHEOHARt g?t 9 dncdides ;ispropigatiiabelied empbunddi wéich eare

Crohn' s di seldsaticaktnioge eetaed indotmauta Eopi fbﬁmelfat:t ﬂhkaﬁ&rfeﬂﬁ%m?é’élgﬁué’% refSddd B}

chronic obsig S sease, organ

transpl ant toxfdgﬁ gﬁlr@;%:rﬂgtg?'goy mgai% Iog'r'%?gé; quﬁég%%eahgom & @P'@icd“%rﬂfmss

hyper sensi t | BT Qsballyefourd i natue. t LEJ'BmPielsvafsstpest thaD icarf) 'be WhEbrpdrite® into

met ast asi s, coMmpotindsUgPIthé AeRtion uHQ'nQ&o&é%' gph ncer, ‘ﬁ%ogast cancer, |ung
S

cancer apd rf%r ome cagger and_hemat opa et I'c “ 15 "f“ﬁ@?’ha?’ﬁgen.
| eukemi &2 a gpd shierine, such as 2H, *H, ic, “C, ™, 0, 70, P, 2p, 33, F,
and ¥Cl, respectlvely Compounds of the present invention, prodrugs thereof, and

pharmaceutically acceptabie salts of said compounds or of said prodrugs which contain the

aforementioned isotopes and/or other isotopes of other atoms are within the scope of this

invention. Certain isotopically-labelled compounds of the present invention, for example those

30  into which radioactive isotopes such as *H and “C are incorporated, are usefut in drug and/or

substrate tissue distribution assays. Tritiated, ie., *H, and carbon-14, i.e., *C, isotopes are
particularly preferred for their ease of preparation and detectabllity. Further, subsitution with
heavier isotopes such as deuterium, ie.. 2H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-life or reduced
dosage requirements and, hence, may be preferred in some circumstances. Isotopically-
labelied cornpounds of Formula 1 of this invention and prodrugs thereof can generally be

35



ul ceration, restenosis, periodontal disease, epidernolysis bullosa,

osteoporosis, loosening of artificial joint inplants, atherosclerosis

(i ncluding atherosclerotic plaque rupture), aortic 35 aridurepsyary 28@4 udi ng

abdom nal aortic aneurysm and brain aortic.g@neurysm, congestive heart

failure, myocardial infarction, stroke, cerebral ischem a, head traunms,

spinal cord injury, neuro -12 11 February 2004 degenerative di sorders

(acute and chronic), autoi mune disorders, Huntington's disease, —_
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preventing the disorder or condition to _which suc
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I ncorporated Into r%ound"’s ‘of the.invention include isotopes of hydrogen,
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respectively. Oorr;l)noundﬁgbof d't\’%_%g apgéé)ﬁt %gsveg'ms?%en PFBWHEWUB'Q'FE%&P&‘S? will,glgo
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| \3{]_1) (r:nr;] ;(r)gt\z/i\; ?ﬁiﬁ;ﬂg%%?ﬁiﬁfi Zi:ﬂp&%oﬁ'}ﬂéyofve UoRBinel SO V5 Hus fex?sttigg '
For the treatment of rheumatoid arthritis, the compounds of the invention may be

25 combined with agents such as TNF-o inhibitors such as anti-TNF monoclonal antibodies
(such as Remicade®) and TNF receptor immunogiobulin molecules (such as Enbrel®), low

dose methotrexate, lefunimide, hydroxychloroquine, d-penicilamine, auranofin or parenteral or
oral goid.

The compounds of the invention can also be used in combination with existing

30 therapeutic agents for the treatment of ostecarthritis. Suitable agents to be used in
combination include standard non-steroidal anti-inflammatory agents (hereinafier NSAID's)

such as piroxicam, diclofenac, propionic acids such as naproxen, fiubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apazone, pyrazoiones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors

35  such as celecoxib, valdecoxib, paracoxib and rofecoxib, analgesics .TD-4, LTB-4 and 510



invention. Certain isotopically-I|abelled conmpounds of the present

inhvention, for exanple those 30 into which radi oactive isotopes such as 3H

and 14C are incorporated, are useful in drugsand/ or subdtferéry28d4e

distribution assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C

i sotopes are particularly preferred for their ease of preparation and

del ectability. Further, substitution with heavier isotopes such as

deuterium i . einhibidds, ; t.aj.n: [ iC . tages .. resultin
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or reduced 35 BYRYHEC peidpAUFRATiEloenAnd seisee, may be preferred in sone
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i nvention and grtodrulgs t hereof can generally be 1 bruary

prepared by caP?{fifg" BRI YE" B a%atriR andpadiostalia @ Frioloxie dgigh swbsasadiawycinn
the Exanpl e dnsloRyepaisailatnns, biepeside, Rikols exeletd &id Ataidlad, 2adH Ly viR¥akh Ry
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This invention also enconpas%eg Sﬁ%ﬁaff‘aceuti cal conpositions containing
prodrugs of 5 conpdndsmpfunghef ther prabent invedtidnsmiy \oot 0 0sedl HOCHRHHARBIREHS

met hods of tr i: j ' [ hat can. be treated or
prevented by 'ﬁélﬁﬁ%ﬁrﬁ%ﬁgﬁd cnn%fsrclggﬁl'?rﬁe%gf"?ng%rb??fﬁ'?‘lgl?édgm&’ﬁ’"?%ége’ltﬁﬁ"l‘?ﬂ #Son
of manmal i an r¥Hine! PeAies. betaplocksrn dca dhhibitprst Angiotensiprricerger antagomistp abd fiatenit
the formda laggkedBRPuiMibitoRf fornula | having free am no, amido, hydroxy,
sul fonam de or carboxylic groups can be converted into prodrugs. Prodrugs
i ncl ude conpounds r‘é’mﬁ°%§5§ﬁg‘ﬁ@f%@ﬂﬂnwﬁ¢@@ﬁﬂa@ beused ip chypiegtiondwthatids n

of 1wo or oI @gbats Guch (880antidBiERaRt (S8 ks ABrTind)C b-PERIANER oMbl GH.cA! s
covalently jOIdlaﬁl%nt!hﬂ‘- éjp%h eptide bonds to tee am do, am no, hydrFoxy or
carboxylic aci g¥'ou'g oﬁg%&wﬂg’ﬁﬂﬂ% MSYOE: ighiRifarsisuch apiselegiliierndlasaiine siothi s
i ncl ude the 2(nhikifosrsakh ps Tegar Arighibitors) doparhifs repERE Hhibitsts SNADA RthoBNists
three | etter SO; | - _hydr.oxyprol ine, hydroxylysine, '
dorpsi ne, "+ soq it BechRS, et nhBfort Mpafiine, REPUSF HRA bl of Hesronel rify ovide
ganma- am nobutsyifiasehcant astiizheimer's rrisugsc putteiase doiepexss ctatrine, GOXR! WhibRorand
net hi oni ne Slﬂpr@ﬁt@@]]i;@’&dﬁéﬁgﬁnala'SO i ncl ude conpounds wherei n carbonates,
carbarnates, am deg and al kyl esters, which are covalently, bonded to the
above substituents '8f °P6'PHQ!%§ 9f the, PERSENE invRntien Mayraiso be aisedin porpbinatign with
si dechai n. Onestebpoeosiii regemts Skichl ak Nrdidierdd, t dlokken@PRASFLALR (P 2tosbiiEx and
conpounds ,of H}?udogy%péu on arf?ﬁ %ﬁ ung §% in treating a diverse array o
di seases. “One of ordrnars  8RF1 SYCA 2 RE-O4P endifaPEmM¥@i o appreci ate that when
usi ng the conpounds of the i nveDeiated Beschiftioniof Balnvemionof a specific
di sease that ¢ 0 J nt L,on_nay be nbi ned with vari ous
existing t he?rg%éﬁlte %83%%?} nsé%htsegg '*J(%}rﬁtﬁ‘%g}e HF%%%@@.O?% cqnphouRdscoft the Rresent
rheunat oi d ar P¥eTteR. snlessethenyigsotdictedoX, Y.1fe', ZnRE IR%i and Riythd@action Schemes and
the discussion that follows is defined as above.




25 conbined with agents such as TNF-a inhibitors such as onti-TNF

nonocl onal antibodies (such as Rem cade[err]) and TNF receptor

i mrunogl obul i n nol ecul es -(such as Enbrel[g5r]), |ow dddd sheianpeP¥kat e,

| ef uni m de, hydroxychl oroqui ne, d-penicilam ne, auranofin or parenteral or
oral gold. The conmpounds of the invention can also be used in conbination
with existing 30 therapeutic agents for the treatnment of osteoarthritis.
Suitabl e agents to be used in conbi nat iggyemMEc{ ude standard non- st eroi dal
anti-inflamatory agents (hereinafter NSATD'S) such as piroxi cam

di dof enac, propionic acids such as naproxen, flubiprofen, fenoprofen,

ket oprof en and | buprofen, fenamatesgsuch as nefenam c acid, indonethacin,
sul i ndac, apazone. pyrazoi ones suc phenyl but azone, salicylates such as
aspirin, COX-2 inhibitors 35 suchias goxi b, val decoxi b, paracoxib and
rof ecoxi b, anal gesics LTD-4, LTB-4 and 5-L0 -14 11 February 2004

i nhi bitors, p38 kinase inhibitors gng~ raarticul ar therapies such as
corticosteroids and hyaluronic acids suth as hyal gan and synvisc. The
conmpounds of the present invention may al so be used in conbination wth
anticancer agents such as endostatin ¥nd angiostatin or cytotoxic drugs
such as adrianmycin, 5 daunonycin, cis-platinum etoposide, taxol, taxotere
and al kal oi ds, such as vincristine, and antinmetabolites such as

nmet hotrexate. The conpounds of the preé¢sent invention may al so be used in
conbination with cardi ovascul ar agen{s such as cal ci um channel bl ockers,

| {pid |l owering agents such as stating, fibrates, beta-blockers, Ace

i nhibitors, Angiotensin-2 receptor antagonists and platelet 10 aggregation
~inhibitors. The conpounds of the pregsent invention may also be used in
conbination with CNS agents such a &ﬁtidepqessants (such as sertraline),
anti - Par ki nsoni an drugs (such as;1 -A[-d¥pa, ZRequi p, M rapex, MAOB
i nhibitors such as selegiline an& rasagiline, canP inhibitors such as
Tasmar, A-2 inhibitors, dopam ne rey e inhibitors, NVDA antagonists, 15
Ni cotine agonists, NK-1 inhibitors, Dopé%ine agoni sts and i nhibitors of
neuronal nitric oxide synthase), and anti-Al zheinmer's drugs such as
donepezil, tacrine, COX-2 inhibitorslV propentofylline or netryfonate. The
conpounds of the present invention rmay al so be used in conbination with
ost eoporosi s agents such as rol oxi fene, drol oxifene, |asofoxifene or
fosomax and 20 i munosuppressant aggnts such as FK-506 and rapanycin.
Det ai | ed Description of the Inventio
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The follow ng reaction Schene illustrates the preparation of t he corrpounds

of the present invention. Unless otherw se indicated X Ar[err& vvvvvv

R2 and R3 in the reaction Schemes and the %I scussi on tHét#eﬁ?&qubm

defined as above. 1 IV | -15 SCHEME 1 11 F& ruary 2004 -16 SCHEME 2 0 H L1
L3 L2--,:----OVI IX 11 11 February 20Q4 VI|I 11 February 2004 -7 x1! | R

O~NO RARXR-{ ~-O A=Y- ZN R3 I
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-18 SCHEME 4 R3 1 1 tl1~3 x1v | 11 February 2004 -19 11 February 2004

Schene 1 refers to the preparation of conpounds of the formula | in a two
step synthesis from conpounds of the fornula V. Referrilddaboiac¢Redk 1, a
conpound of the formula | is prepared fromid conpound of the fornula IV,

wherein L' and L2 are | eaving groups such as nethoxy, ethoxy, benzyl oxy or
chioro, preferably ethoxy, by reaction with a urea derivative of the 5
formula Ill: R /H NO NIIl HRa in the presence of a strong base in a
pol ar sol vent. Suitable bases include so®GiEME? hoxi de, sodi um et hoxi de
and magnesi um net hoxi de, preferably sodi um et hoxi de. Suitable solvents

i ncl ude al cohols (such as ethanol) or tetrahydrofuran, preferably absol ute
et hanol. The 10 aforesaid reaction is nducted at a tenperature of about
20C to about 90C preferably abouir? S50Cito about 65C for a time period

bet ween about 15 m nutes to about EIN ours. The conmpound of fornmula IV is
prepared froma conpound of fornula M, wherein L3 is a |eaving group such
as hal o, p-tolylsulfonyloxy (OrIs) éylfonyloxy (OVs), preferably
hal o, nost preferably chioro or brono, by re€action with a conpound of the
fornula HX Ar[err]-Y-Z 15 in the preseRie of a base in a polar solvent.

Sui tabl e sol vents include dinethylfor ide (DMF), alcohols (such as

et hanol ) or tetrahydrofuran, preferabl4“ethanol. The aforesaid reaction is
conducted at a tenperature of about 20€C to about 90C preferably about 50C
to about 65C for a tinme period betweeh about 15 m nutes to about 16 hours.
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The conmpounds of the fornmula V can be nade by nmethods well known in the art
such as 20 those described in PCT Patent Publication WO 9815892% S
reviewed in The Organic Chenistry of Drug i?nthesis, D1 |FegRiaref08hd L. A
M tscher, Volume 1, pages 167 to 277 and references therein. Each of the
above referenced publications and applications is hereby incorporated by
reference in its entirety. Conpounds of the forrmula Il are comrercially
avai l abl e or can be made by nmethods 25 g§|l Enomn to those skilled in the
art. The conpounds of formula HX-Ar'-Y Z rcially avail able or can.
be made by nethods well known to those skilled in the art. Schene 2 refers
to the preparation of conpounds of the(;ornula | in athree-step synthesis
from conmpounds of the formula VI or M| Re%grring to Schenme 2, a conpound
of the 30 formula | is prepared Req ound of the formula 1X by
reaction with a suitable base and a Suitaple al kyl ati ng agent of the
formula R err]L[err] in the preseng f ol vent. Suitable bases -20 11
February 2004 incl ude sodiun1hydri9e, ﬁbtaé%iun1carbonate, sodi um
carbonate, triethylamne, pyridine or ri et hanol am ne; nost preferably
sodi um hydri de. Suitable alkylating agents include those wherein L' is
hal o, p-tolyl sul fonyl oxy (OTs) or nethyhksul fonyl oxy (Ows), preferably hal o,
nost preferably chloro or bronpo; or al kylating agents include such
conpounds as Eshennpbser's 5 Salts; epoxides or suitably substituted

el ectrophlic aziridines. Suitable solveénts depend upon the base used but
may be chosen from N, N-di met hyl f or mami He, tetrahydrofuran, acetonitrile and
water. The aforesaid reaction is condgcted at a tenperature of about OC to
about 30C preferably about 20C o ablpuR 25C fpr a tine period between

about 15 nminutes to about 16 hdtergy XcoffouNa—of the fornula | X may be
prepared froma conpound of the forjmulajVill by reaction with a urea of
the formula R H NI1IIl in the p a strong base in a polar

sol vent. Suit.abl e bases include sodi um nethoxi de, sodi um et hoxi de and
magnesi um ret hoxi de; preferably sodi Uf% et hoxi de. Suitable solvents 15

i ncl ude al cohols (such as ethanol) or kﬁyrahydrofuran, preferably absol ute
et hanol. The aforesaid reaction is cohducted at a tenperature of about 20C
to about 90C preferably about 50C to about 65C for a tinme period between
about 15 m nutes to about 16 hours. I



A conpound of the formula VIII may be prepared from a conpound of the
formula VI, wherein L3 is a |leaving group such as halo, p-tolylsul fonyl oxy
(OTs) or nethylsul fonyl oxy (OVs), 20 prefggably halo, r’ﬂﬂs'febﬂi‘i‘%i’é)

chloro, by reaction with a conpound of the fornmula H-Ar'-Y-Z in the
presence of a base in a polar solvent. Suitable bases include sodium

nmet hoxi de, sodi um et hoxi de, potassium carbonate and sodi um hydri de;

preferably sodi um eéc?x@?ﬁbdﬁref§§”t5 ab Srefﬁﬁﬁo“ed?to%m*)&ﬁlldy%?ﬂ@ %ﬁ-&&?&"t iPLgs de

(DMF), al cohols (such as et hanol et rah uran erably et hano
The af or esai d $EUETS B FAnROBTRHFE edormtiay. (Relepioe 4a SehemBft: e BamRoUTORt thedommbar

25 90C pr ef er aty pregideyfior®8 Corhfound otthe TRfuE B, wlerkin T8 sl &Qfegﬁﬁdl&&jbs%bavés 15
m nutes to about. 16 hours, refergb%é{e bout 3 hours. Reactions. of

type are furt HRFNPY XY SERRYIORY Orrahier 'Y(ﬂ“‘m%.byEf’fa%”éﬂ@?l”fe&r?&mﬁ?’vel‘?f“‘e
Rot h, J. AsSer .forfdaarii: Soc. 62 1154 (1940). Alternatively, a conmpound of
t he forrrula VIIT may al so be preparedzfroma conpound of the fornula VII
in the presence of a suitable catal ydty p}[éferabl y rhodiun(ll)acetate
according to 30 the procedure describedl by ‘M Canpbell et at., Aust. J:
Chem, 45,2061 (1992). -21 11 February 2004 Corrp@pnds of the fornmula VI and
VII are commercially available or easil4\obtthi ned from readily available
starting materials according to netho || known to those skilled in the
art. For exanpl e conpounds of the Formul @VI|l rmay be prepared according to
the method of DO W Peace et al, S thesis, 658 (1971). 5 Conmpounds of the
fornul a |11 afrethe piggenceichp syonabase i polassoleent. Suitalpe baxes datiudy sodiomt hﬁﬁi&xxwl I
known to thosegsdiks ! t Le

8 etrRfidé Bnd PRagRidium %I Cumar > reER6] S \Aﬁ&ﬂm E@%&é S%R’ 5

conpounds of the formula I; 1n part ose erein
-OCH2- . Ref er IeHEe @lsolgihdiHeh 3es gtharahp e trtratlydrofumn, froefenably absmty dfmnolobTiened

by al kyl atid On afessid FE2ERAUS Gor@ftlctéchﬁt 4 ehw!at%ne)gf a?%utt Bo 15 UbbiAlabe @E‘lﬁ Elg anautt he

formula 10 HOAr' -Y Z according t he net hod M t sonubu ( SI'S,
(1981)) or by5%1p|3?/f‘%f’ﬂ%‘3f%at"ﬂ’e&’e§‘lﬁQ%eéabﬂl&ﬁfavmﬁ@w@g@ﬂt‘iﬁb@um he f or rrula
L3CH2Ar' - Y Z wher efthe &o%poencaotfaﬂmlarm omula V, ereTm LYis

ptolylsulfon th 0 referal m)st
preferably f“fﬂ% %?p B %’n%s Fﬁ 33/_ é@ﬁ'&’&'y‘é"y (‘}?{rﬂaﬂrt ’“§€'}¥,’FP“&%V'°XY (Olts), preféraby
N, N- di net hyl f bateyamistierefetably rchlogochr of dmioa rty remmmwampaunmm&orafumwm-\at
sui tabl e Se; [ ate
triethyl a{zn}%anem%uj'y‘r| s%lﬁ%ezé?grbg IFM? %‘gﬂ% veft %'?éaﬁ'ﬁcg}egg ﬁFﬂieP'@%&E‘?'B'ﬂe (QUF),
conduct ed at ﬂ@eﬁﬂ%tﬂﬁr@‘amf) oatbm:hy@@ram ratferably Eﬂﬁnqﬂr efheraidbsaidateattion 36 C
for a time peinaihbeh WsiherhoY o 1 s of
the formula Xi nma be prepar edB?arl)gLriﬁrEgéMo ﬁo‘%go l?? W%tfor‘fﬁ%é% %g%g%ﬁ
to the method? tme eenos&betwwmab@vt 1é|mmutgstonw1@mm 17 732 (1974).
The compounds of the formula V can be made by methods well known in the art such as
20  those described in PCT Patent Publication WO 98/58925 or reviewed in The Organic
Chemistry of Drug Synthesis, D. Lednicer and L. A Mitscher, Volume 1, pages 167 to 277
and references therein. Each of the above referenced publmhons and applications is hereby
incorporated by reference in its entirety.

Compounds of the formula Hl are commercially available or ¢an be made by methods
25  well known to those skilied in the art. _
The compounds of formula HX-Ar'-Y-Z are commercially available or can be made by
methods well known to those skilled in the art.
Scheme 2 refers to the preparation of compounds of the formula 1 in a three-step
synthesis from compounds of the formula Vi or VIi, Referring to Scheme 2, a compound of the
30  formulaiis prepared from a compound c;f the formula IX by reaction with a suitable base and
a suitable alkylating agent of the formula R'L* in the presence of a soivent. Suitable bases



20 Conpounds of the formula X may be prepared from a conpound of the

formul a X1111 by reaction with a suitable base, in the presence of a
suitabl e al kylating agent Rlerr]L[err] and gysolvent, shidiPPA4ange8e4ibed in
Biehl et al., J.Het.Chem, 23, 9 (1986). Suitable bases Include sodium
hydri de, potassium carbonate, triethylamne, pyridine. triethanol am ne;

nost preferably triethanolam ne. Suitable al kytating agents include those
wherein L4 is k £ 0l I - . oxYy. . (. :
preferably hal 21_,%! u?r%s?tg a'%ﬁe%%@%bp&g%#%%g%g?é%%?{ 8%% gﬁ%}ﬁﬁ%’%’%&aé&ﬂ{@v%
such as Eshennti$thasolasaing: raesdireferablyrsodiymt hysirige.s Gbitsblet alidating| agetts dpdhidei those

aziridines. Suhb@hlLe iSeh RbGIsHRAAB (OFOborlrhanfdfnisd IR pRa0R i) JRER

from N, N-di met hyl f or mant de, etra éyrpfuran, acetonitr
af oresai d r eacPieBEHYsCIH QUESY: 3 alkyiptagRgeats ndudst such FemPOWds 18 Eshenmosede

preferably smbogits?@oxides abeithbiy Bbsfitdted @iekiraphiip @bii@iRed CEWRRE sBIRMY depaRd fiBon

‘mnutes to abog}t b16 hoghﬁ. Cg oundg_ ofNITﬂ_He formula Xl| are commercially

avai | abl e or c&ff "B EEEPYY gg'é‘?s&ﬁ By NRRigetyiomamide. fefriyolugny agiogilang

to the met hodswaten i RieedoresauidT Feactidhgia rdofduchenatss tompeddturer éf0abolly MRS isout Boec
s 167 to 277 and references

Lednicer and L, A SC Val u .. page 1 ‘

cited therei npreé@bycahgwgﬁgp F°e§@f’£§qaé f?‘%égfﬁ? epidisusen Ao B ES toboph 86
formula 1. whehersy X is sulfur or -SCH2-, or their oxidized derivatives
>S02, >SO, 5 SORCH2- , - SOCH?- ferri to Sche 11 February 2004 -22 4,
such a corr1poound of f\ﬁgé %’P&rﬂﬁ%%"ﬂ%@l)g@a%ﬁ%F??é?fﬁwEI%VP%”FSE%S?WHQ%"’ by
pyri m di ne- 2. 4regction witomeres pithe fofmwa conpound of the formula XIV (wherein R2
and Ware hydrogen) with a suitable alkyl a}_'Lng agent L3R2 or L3R3 wherein
L3 is a |l eaving group such as hal o, rﬁl\ply ul fonyl oxy (QOTIs) or

met hyl suf f onyl oxy (OVs), preferably hal &N nost preferably chioro or brono
in a suitablle 5 solvent such as N, N-di %hyl f or mgpi de, tetrahydrofuran,
acetonitrile in the presence of a sui base such as sodi um hydri de,
pot assi um carbonate, triethylamne, pyfidi‘he or triethanol am ne. The
aforesaid reaction is conducted at a tenpgiature of about 20C to about 70C
preferably about 20C for a tinme period between about 15 m nutes to about 16

hours. Conpourl@i¥edresene ¥ Grsfrarabate\n apalpr srivept Syliatiaibases inckge sedvonmethoxide,
conmpound of  t hediuhOethioxidaLng nfaghesilim amétib-idab brefathtsp Isbig ddoxidbesdiabliWoREnts
(SAr'-Y Z)1§ Orirrléuace];ééa‘c{ ’?l Y Z)2 In_.a sw t abt[??| sol vent such as

NN- di met hyt'f or cohpls (UEhy B SHTGPH or detehydreiuran ereferakly Ebsrids sfagolor The
sui t abl e base,afcresahi rasctisor icundubied it 8 GempeRiiRs of sHBUC20°BQD ab&t 9040 (REBMbIZ ThHR
pyridine or triethanqgl.an ne. The aforesaid reaction is conducted at a

t enper at ur e ofgO a‘g%’@?"%@&fﬁ aa‘ﬁ'ﬂﬁﬁe”"gg??“ﬁ"r REtIm inuteR Q@b S Fasis. o ti e
period between abous cdmbponichoftties fotraul@ WlhaylBe preparsd frdd diompbiindds shel Siviuta Vi, 2)
or (SCH2Ar'-Y v%@reﬂﬁ)é Qf&eﬁn%%u%%ug{ gsnﬂglor.] %—t&ﬁsryr or? o%] ?6?5(] or methylsulfonyloxy (OMs),

' 20  preferably halo, most preferably chioro, by reaction with a compound of the formula HX-Ar'l-Y-Z
in the presence of a base in a polar solvent. Suitable bases include sodiurmn methoxide, sodium
ethoxide, potassium carbonate and sodium hydride; preferably sodium ethoxide. Suitable
solvents include dimethylformamide (DMF), alcohols (such as ethanol} or tetrahydrofuran,
preferably ethanol. The aforesaid reaction is conducted at a temperature of about 20°C fo about

25  90°C preferably about 50°C to about 70°C for a time period between about 15 minutes fo about
16 hours, preferably about 3 hours. Reactions of this type are further iliustrated by the method of
J. B. Niederl and R. T. Roth, J. Amer. Chem. Soc., 62, 1154 (1940).
Altemnatively, a compound of the formula VI may also be prepared from a compound of
the formula Vil in the presence of a suitable catalyst, preferably modium(ll)acetate according to
30  the procedure described by M. Campbell et al., Aust. J. Chem., 45, 2061 (1992).




thiols HSAr'-Y-Z or HSCH2Ar' -Y-Z by oxidative nmethods well known to those
skilled the art-..-~.Conmpounds of the fornmula X are commercjally avail able or
can be made by nethods well known to thoseyskilled in tHdedyary #hes
conmpounds of the fornula t, which are basic in nature, are capable of
formng a 20 wde variety of different salts with various inorganic and
organi c acids. Although such salts nust be pharmaceutically acceptable for

adm ni stration to aa;:rﬁgc}]ugdsféfw m%[at\ﬁ%nai@ﬁhfe%mnmekﬁguy DNofsHid & @adii obtiihdd BbrhY

i solate a conpound of ormula I fromthe reaction mxture as a
phar maceut i cal fegdiyrueieklpsaping maignpls gaeprdintle methqsts yel kpayey to thase skiladiintheRie K

to the free bagg ex&ANIPEIHHIuRYS df iHRFMRI ViMial b Brebréd bbddRiingRd &R Mheth D. W..
subsequent|ly convert the free base to a 25 pharnaceutically acceptable acid

addi tion sal t.Pease eibimiaess FrdH%ERi ts of the base conpounds of this
invention ae readi CympuuA@AbE theDpmiulL At iafg céiieRRBC aRASHO 6N Gamibehprépared by

substantially equi val ent a nt of the chosen mneral or organic acid in an
agqueous sol venT&H?%dYEER?WrI‘[P)%%e%F"%QE'?eea rgani ¢ sol vent such as met hanol
or ethanol. Upon casaieme 3 refeepiortiad preparatfontdi eormpdundnof thé forrdals I; irepkriinlar thosal t
I s obtained. 30 The,aci ' r r ' I
S XAEbATeN ) B! Srdtsfith bSRLERST Lol NBRPBIHERANYS PAb) &

accept abl e aci sal s 6f 't Se conpoun i's. I nvent I oh are
t hose whi ch f cebiainesrbytatisylatornefi aicampgiind ofthe famtile XI iwith a sudzhile phesorf fieformyta

phar mecol ogj cglhx130£ 3‘%?@5?8%@% %ﬁm lsor@j? MISotled (@Rt qetqsaéib)nggH}%@EhQﬁ,

hydrol odide, nitrate, su t I sul T ate, aghosphate or aci d phosphat e,
acetate, | act¥thea suitphle glkdating agent of tiedormuia LEHA rEZavhgrein: 158 lepvirggroup such
succi nate, nal2ai, plisRiieiyRxy g 1) @R AlethyisBnHiasCEOMs ipfeferlSip REIB! fost preferably
met hanesul fonzé_lle and @og?rjgat e |n:§; 1,1 - mstﬂ I ene-,ﬁ%iﬁlﬁ- Zgﬂ ,gr ox%/%\:;. '
napht hoat e)] <&of% oF PORY IR 7y Siftablsoaolvest sy &5 MY ﬂé’"‘(ﬁ‘m &, ety ompiucan,
whi ph are al smcamhidjedn ithe prasance pf asatablapn_aﬁ suahfas dodium hygridea petassint sarlwintie,
vari ous phgr cal ] y. ; qgﬁll'ﬁ?' ﬂ}g

i ncl ude tﬂ‘g al %’?ﬂr}eef g*ﬁég?%g?@g%%%?ﬁ%tmhggﬁme?sgp sa s‘s%@g‘%%"fcu r'F?/",re

t he sodi um andf aipwt €30 abaus M°Coprefarhinlg sbarb?Q°€ farradine reript badeeep@bisyt 15 minutes to
conventional tgehne@ygs. The chem cal 5 bases which are used as reagents to

prepare the pharnaceutically acceptable base salts of this invention are
t hose which form ndrmreunds ofdhe fampiaXiinahbe Reepped diom ermpopRdseel the famnga X

conpounds of fREdRshdtolthe mMdiSsfor 100 Videk &1, D&, ©RbhS 17,762 dfq)t hose deri ved
from such __phar macol ogi cal Igé accept abre ¢ations _as sodi um Eot assi um

cal ci um arf§ nmagnesi $ARPoLpds of thefarmuta mey be giepared ipp aompe &g s XILby g
t he corr espondesgonwitts suilablepase) isha\prebenes ofl Hsifigbie alkpiatidl ddbntRIL‘Cnd ablerty

D e e P BTRE Ll e G P AREBR. 75 1 BAE s B L bl "
’ hydride, potassium carbonate, triethylamine, pyridine, triethanolamine; most preferably
triethanolamine. Suitable alkytating agents include those wherein L*is halo, p-tolyisutfonytoxy
25 {OTs) or methyisuifonyioxy (OMs), preferably halo, most preferably chioro or bromo; or alkylating
agents such as Eshenmosers Salt; epoxides or suitably substituted electrophilic aziridines.
Suitable solvents depend upon the base used but may be chosen from N.N-dimeﬂ'lylfpmmmide.
tetrahydrofuran, acetoniirile and water. The aforesaid reaction is conducted at a femperature of
about 0°C to about 30°C preferably about 20°C to abotst 25°C for a time period between about

30 15 minutes to about 16 hours. |
Compounds of the formula Xil are commercially avaifable or can be easily prepared by
those skilled in the art according to the methods reviewed in The Organic Chemistry of Drug
Synthesis, D. Lednicer and L. A. Mitscher, Voiume 1, pages 167 to 277 and references cited

therein.

35 Scheme 4 refers to the preparation of compounds of the formula I, wherein X is sulfur
or -SCH;-, or their oxidized derivatives >S0,, >S0, -SO,CH,-, -SOCH,-. Refemring to Scheme



Alternatively, they may al so be prepared by m xing | ower al kanolic

sol utions of the acidic conpounds and the desired al kali netal al koxi de
toget her, and then evaporating the resulting solution t1d Fébuaesg0@h t he
same manner as before. In either case, stoighionetric 15 quantities of
reagents are preferably enployed in order to ensure conpl eteness of
reaction and maxi num product yields. Bl OLOd CAL ASSAYS The ability of the
compounds of fornmula I or their pharnaceutically acceptable salts

(hereinafter aksquchef@mhsthd @ &S fdha @9:?39%%%% t}yha‘?qﬁ%hg Oh@éﬁ&g ? ’1(,

inhibit 20 netallo r ot ei nases or 'an reprol and
denonstrate thEppe 9f‘5@t°PW'8?fé‘§s°f¥f@rf°rmU@a¥'er1€tﬂ¢"s BésféisRacaﬁahmm withca dtable

T odubL ) o of ratnly doR® LARTBIRL RANNERRT & K Rl gl Yaon S 1D, Blonfclfonyiony
assay tests. WME‘]& %’5‘ g@f“fé‘éé’r@erﬁ%@? W°ﬁ'ﬁ¥§?fﬁ@ibﬂmr@9hﬁgwot@wﬂable
sel ecti ve i5nhidviveotr wcasawﬂﬁdd[dmemgfoﬁnérﬁiﬂﬁrteﬁ-éhydraﬁraﬂgﬁéﬁtﬁrﬂﬂ@'n@ hheegltéb&c% Ha

| east a 100 f for. th ibifign o enase enz
activity over % ﬁl‘T’tﬁagt%%%ass}e{'&& 28 n S 9'? I Faéﬂ‘ﬂ“ af*ﬁ%?ﬂ@ﬁcg'ewams-s 00
nM as def i ned ttistharielgmine Cteer afi:resmd; tdat:l:ﬁ:nfza; adindtzhed SNPremperMre: df afbbt!rteioeé &6 H65ut
assays descri selective inhihitors can

i dentified byt@g‘% B%he?% gﬁ Ee’BEL’? gte‘ﬁl’"‘"%é%%h‘ﬁhﬁ“@ugh

t he MVP-13/ MVP- 1 f|Qmmgm@mf@wea@smyaxtﬂfemy|bb@ebpb:ehwa&wduoaqif%% dd R 8e

Zggntpzt \émngg of |ess %ﬁ‘a%%é’e ﬁm@%“ @eglf&g{qggréé é%%r@é'é?]ﬁfrnﬂgbl ‘g(r??s?‘%e
used herein r &P¥ent:sych g M.Y-ditgteyiformaniids, tteﬂabmsommdnamemnﬂrﬂw irf f;Nerréﬁine@Tdf\ﬁ ty

for the inhibistitz6r BiseC QLRSS NSRRI HyEHY r ' 'a enaso:
enzynme acti vi f"?‘/? or asﬁotenc of rmre9 ma?L %MM m%‘g arm ’f'@["@r?‘]
results from 33W°’fs$“l’ mmuq%amtemmmmammm to3dbotihe

known in art fol | oW assays e use
met al | opr&)‘if]el nase IQ‘\‘W s GA-Y 'f% 27c):oma¥ bg nrensrasi frano theotortdspending

Col | agenase ( tiidis BFAT 0T Hmmmwomw@aam%ummw %@le‘éﬁp

trypsin. The anounbo%ko&ndé§§¢1n i s ggtl m zed for each ot of co agenase 1

but a typical reactio RETEIR A5 remmstaly avsiiahle ongag beimadp by metwdsi g

of col | agenaswell Rriewnte frpss skilleshioh towark.agenase are |ncubat ed at room 5

t enperat ure for 101hd f /10 psi n) of

soybean t[ypsi i nhi Ed’h%ﬁ (list;&a dehhmi vg‘fgﬂ agf silc 'ﬂ&' rﬁMap RITEAG Br s

are nmade {% ‘H'dﬁ VAERth o @@ﬁ’?'ﬁﬁ?@ewﬁh@mh%mowﬁhluﬁworgamc acids. Although such salts
must be phamaceutically acceptable for administration to animals, it is often desirable in

abi lity of covommayammamsamdenaamega%é&ggpﬁa@a bkt e

practice to initially isolate a compound of the formula | from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base
compaund by treatment with an alkaline reagent, and subsequently convert the free base to a

25 pharmaceutically acceptable acid addition salt. The acid addition salts of thé base

- compounds of this invention are readily prepared by treating the base compound with a
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent
medium or in a suitable organic solvent such as methano! or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is obtained.

30 The acids which are used to prepare the pharmaceutically acceptable acid addition
salts of the base compounds of this invention are those which form non-toxic acid addition
salts, i.e., salts containing pharmacologically acceptable anions, such as hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate,
lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, giuconate,

35  saccharate, benzoate, methanesulfonate and pamoate f.e., 1,1-methylene-bis-{2-hydroxy-3-
naphthoate)] salts.



using the follow ng scheme: 10mM >120pM al2pM >12p. M >0. 1211 10 Twenty-five
mcroliters of each concentration is then added in tri pI lcate to
appropriate wells of a 96 well microfluor plate- The filddieb&n¢ééRe4 ati on
of inhibitor will be a 1:4 dilution after _pgddition of enzyne and
substrate. Positive controls (enzyne, no inhibitor) are set up in wells
D7-D12 and negative controls (no enzynme, no inhibitors) are set in wells
D1-D6. Coll agenase-1 is diluted to 240 rig/m and 25 },d is then added to

appropriate wells Olfhoé@@omﬁcﬁmfﬁ ef (Pafe'fb\‘ﬁfulaﬂ' WHigh arel A1 adidid ettt bretafdble of
col | agenase i %Pt he assay is Substrate

(NP B 0 e, o pERave s it Voo PR E R s cpRatie ERlions Bragplopol SEbERts
di met hyl sul f oxidilele anel ittt nmeial ot etkalire-c20h Mhétal sgisaandophtienaryl i 36&@y Ard
initiated by t addition of 50 Wsubstrat er we t he m ¢rofl uor
plate to give pog s'ur%lsal‘%sonigenstersa P 6 %‘P prfbare‘gﬂ? cove '%‘8?%5@39‘1‘8@ ﬁcﬁ‘ﬁrﬁ‘é’a'
(360 nM exéi t@asasmhroﬂaﬁa]e weeceas Bsgany togreparatbe phatmaceutieally atnebtatﬂélmea;taltsZBf

m nute inter V?ﬂi§ lnﬁam%n %E?%Sé %Vh?&ln‘gHﬁ tl'lglql tOQFC 639:8 %ﬁse% rﬂ'%t FérEIPEC?S?n(??d tgé@l cal

assay time o ours FI uor éscence versus ti
t he bl ank and ce®piuage shdamulant aiThesr) nosionig| kase (salis mduderm@aa fériveditiiom such

det ermi nat i ongnér&aaa@c@qyeﬂécepébw%or&%ﬁ&odimtpo&&g%d cidn $A8ha %ésfuﬁﬁ el

(at least five fold over the blank) and that i's on a [1near art

curve (usual | yheiesGlicarensfy H%P@E?'eﬁ §Véfﬁ6t§'sﬁhﬁt err@araading r?éldlcqnmppqndmrtu@y

The zero t0 neatpseols @6lutkmh &rhé{ﬁﬂj( tﬁ@ﬂe@r&&%haﬁ%@l@ Ed*yaéccﬁﬁéma GRS Naf ireRN
and t hese val ues ah?gréubtr Data is plotted

as inhi bitor EGHEENSEIBHYG ‘g‘f} &chﬂrgfghﬁ%‘%{ﬁd“ﬁqﬂﬁség@ence di vi ded
by fluorescence oNterodztlvafg.emays enag | ataocbexprafded by E{umgrl])wa' Monlﬁicﬁmmsﬂeﬂhér om

th t '- ' o] 50%
control 11 1 88 citpourile BRI dedired ARl Hbeifiod'ifer, o efpPrREo
inhibitors ar Eesawa%dwatto dyybRscintthe sane mapter GsPefdre. Olmelmmmdto&h@métnc

[err]M | ydi biddnoresQfk rdRbmtt 'aF@E:%fe(’W ergﬂl%\’éH Wﬁﬂeﬁwmhﬁa&;nw?efedé% 85=3doR! S

(MWP-2, gelatinise A) |s activated for 18 35 hours wt
pami nophenyi - FRSBR{EME™ Brodectyieldss rom a freshly prepared 100 nM stock In -25
11 February 2004 0.2 N NaOH) at 4C pinocicaL agsaky. 10 nM di met hyl sul f oxi de

stock sol utions of bitors are dilu eri1 al i n assa buffer (50 nmv

TRI'S, pH 7.5, 200 TH %a\'%f ?P{S' MRS © Fg’ﬁ“‘?%ﬂ%‘f@?l PraTRRoRslY, aspgPiabisssats

(vol ./vol .)) (heieingfter halsé alefegail Nty wc hteecompounds of the present invention) to inhibit
20  metalloproteinases or mammalian reprolysin and, consequently, demonstrate their effectiveness

for treating diseases characterized by metalioproteinase or the mammalian reprolysin activity
{such as the production of tumor necrosis factbr) is éhown by the following in vitro assay tests.
MMP Assays
_ Coliagenase-3 (matrix metalloproteinase-13) selective inhibitors as used herein refer to
25  agents which exhibit at least a 100 fold selectivity for the inhibition of collagenase-3 enzyme
activity over coliagenase-1 enzyme activity and a potency of less than 100 nM as defined by the
ICs, results from the MMP-13/MMP-1 fuorescence assays described below. Collagenase-3
selective inhibitors can be identified by screening the inhibitars of the present invention through
the MMP-13/MMP-1 fluorescence assays described below and selecting those agents with
30 MMP-13MMMP-1 inhibition IC, ratios of 100 or greater and potency of less than 100 nM.
Non-selective collagenase inhibitors as used herein refer to agents which exhibit less
than a 100 fold selectivity for the inhibition of collagenase-3 enzyme activity over collagenase-1
enzyme activity or a potency of more than 100nM as defined by the IC,, results from the MMP-
13/MMP-1 fiuorescence assays described below.
35 The ability of collagenase inhibitors to inhibit collagenase activity is well known in the
art. The foliowing assays may be used to identify matrix metalloproteinase inhibitors.



5 10 mv- * 1201M - + 121[err]M-~ 1.2 [err]M---a 0.12 [err]M Further
dilutions are nmade as necessary following this sane scheq*e Am n| num of
four inhibitor concentrations for each conpound are per Jrahaiary R0 h

assay. 25 L of each concentration is then @gded to triplicate wells of a
bl ack 96 well U bottoned mcrofluor plate. As the final assay volune is
100 L, final concentrations of inhibitor are the result of a further 10 1:4
dilution (i.e. 30 pM---a 3 pM---) 0.3 pM--a 0.03 pM etc.). A blank (no
enzyme, no inhibitor) and a pmaibitiorcof MRUMHRECIR A_Qbﬁéye(mpt‘h enzyme, no

i nhibitor) are al so argedlnttrldallca.te ted enzyne is diluted to
100 ng/nL in assay burter, cambingnt elipdenase s aé’“‘ﬁ‘%ﬁﬁ’e‘ﬂ' WS%#emoamt@me?rg inf
the m cropl at e optiFnizesi foelaaoyarmt af@olapatdsa i tan ai thpidah fealficralsel She? RildWHd tatio: 1B g
(0.34 nM. A fi n"E/:Iar thyI su fOXI de ‘ﬁg:OCk sol uti on of substrate

(Mca- Pro- Leu- Gkr{fpst le 5‘33\ 12ge7qsE) Emsine @ pollageness g, ficubatech ab gogsm
The assay i 8 mmaemmmommtesl then o fivebidpixceds (531 thyft @ thgIHBShY GHsBybehR b

a final assay gapgsuttatson of 10 pMsubstrate. At tine zero, fluorestence
readi ng (320 excitation; 390 emission) is imrediately taken and subsequent
20 readings are tak§FPC§§9'él#i5¢n$ (1P td@rof imhibitare sreamade aprin tiepetsaionitde avd then diluted

Per Septi ve Bi ogsigdtReRllowiyd héhor Milti-Vell Plate Reader with the gain at
90 units. The average val'ue of fluorescence of th e enzynme and bl ank are

plotted versus tinmel?MMrear12) 1Mme->g8itM—or t2eMH-redri2pam t of this curve
i s chosen {®Or Twenty-flRirRicilitBatlds oo coﬂ-ébﬂh'étﬁﬁ‘?s thbh BBaddqh %lu{a?é’ to Oa%?rﬁgnaggaa% a

at” each dil utlog is subtracted fromthe latter tine
t hen expressed® 88 U REmugspiaie,, ke f@@rﬁ"l"é?"“’@t‘qmpfbiﬂb'bﬁorfwthbs@ tdndiletiati aftated

byh L | uor escenaditioh operiinnk wAd SULEIAE. P@éﬂv&%n%lé@%m@%%hibﬁ?@%@éafgp ﬁﬁqeus

i nhi bit or conc]gpbliza%cwe 1\Il‘{ersut*s,m%)‘:‘a?rcent of enzyne conétro l £

defined as the concentratlon g R PRI, ne Rilplorsy apg setip wells 408 hat i s 50%
of the positive enz@mﬂegmm-lﬁ &ldilutédi20 hd/@Narf25l QR éﬂ%éd‘to%brbi!ﬁafté’wélw tha)
30 Human rs@co r S s activate

20- 22 hour‘%C v@?ﬁﬁgpﬁﬂep?@%%& eny?Ofr’%F@ﬁ??SE"h%éF%ﬁaﬁé OngiMla freshly
prepared 100 mMV st oR4estraie (DNPRro-SledBly-Cys(MBF-His- mmmmmnmgy.k Shiddb0ad des shmck
o 750150 iy as ) S BB sl ilh Al T 20wl BT bt TS possy T by
35 the fol | owitfAdiEReaEs0 Muwbtmarr\yenzmm m.aaﬁubaplhieto@w&a@inalmonoehuanon of 10
12i M -r 1. 2pM . >0. 12pM

20 Fluorescence readings (360 nM excitation, 460 nm emission) are taken at time 0 and
then at 20 minute intervals. The assay is conducted at room temperature with a typical assay
time of 3 hours

Fluorescence versus time is then plotted for both the blank and collagenase containing
samples (data from friplicate determinations is averaged). A time point that provides a good

25  signal (at least five fold over the blank) and that is on a linear part of the curve (usually around
120 minutes) is chosen fo determine IC,, values. The zero time is used as & blank for each
compound at each concentration and these values are subtracted from the 120 minute data.
Data is plotted as inhibitor concentration versus % control (inhibitor fluorescence divided by
fiuorescence of collagenase alone x 100). [Cg's are determ:ned from the concentration of

30  inhibitor that gives a signal that is 50% of the control.

IfICg's are reported to be less than 0.03 uM then the inhibitors are assayed at
concentrations of 0.3 M, 0.03 uM, and 0.003 pM.
inhibition of Gelatinase (MMP-2)
Human recombinant 72 kD gelatinase (MMP-2, gelatinase A) is activated for 16-18
35  hours with imM P-aminophenyi-mercuric acetate (from a freshly prepared 100 mM stock in




Further dilutions are nade as necessary follow ng this sane schene. A

m ni mum of four inhibitor concentrations for each conpound are perforned
in each assay. 25 [err]L of each concentra %on i s then HdcRRIuay 2004 plicate
wells of a black 96 well U-bottomed microflGdr plate. 5 As the final assay
volume is 100 [err]L, final concentrations of inhibitor are the result of a
further 1 Adilution (i.e. 30 pM=---) 3 IM--- 00.3JIM--) 0.03 [err]M

etc.). A blank ( e no .inhibitor) and a positive enzynme contr ol
(with enzyne, Hﬁﬁﬁgéﬁ%ﬁ' ra‘?kéf‘gaﬂeg'g"pr epared in triplicate. Activated
enzyne is diluted tdo2m@ digéthyisilibxias smyk Rullfics, of 8hiiers ik digted Wekdlly iie agsksled
to 10 appropriate I t 1.cropl Fi pa nzynme, concentration in
t he assaspi Sp583ieé/¥3fmkf6§l§7gﬂ§$28inﬁ\gﬁ}aﬁkﬂsdqnﬂﬂe{:%@. gﬁ MR HpePng 134 BRIJ-35
sol ution of sulpsit.tvelt)pusiriitize Blgyriky whems:- Pr o- Vai -

d u- Nva- Tr pz Ar g- Lys -NHLeryp]) i iluted in a uffer to 6 [err]M
The assay i3 initi ag‘gﬁ'ﬁ%)"y_’ 1%@5%%?59“5@ I M]‘E"é?giliwl)ut ed substrate

yi el di ng a fi n&bries sdufiocoacenadeasds oecessans fdibwind titis abrae stffendt A infiBimaar 6f, four
fl uorescence r | xcitation: 390 em ssion) i.s imed ately taken
and subs equenﬁ’ ﬁ"ragcg |°&ges%93{r?°§gtfé{k ar?R e@@pﬁuqdle?‘iee%eﬁfgﬁ%%ﬁﬁdéﬁssra&or# . B &en

t enper at ur e wi téncantREeSis theneaidedBiodspichieneelOpt @ Blacio86 Wall Uibolmdd micabisor [peAaeler

with the gain ' . | fluprescence of the e me
and bl ank are %}g‘?’ ?‘ g%ry\% Al il'%&d“ Einéellgcroﬁcgen& ;tf?é]s Bollnﬁﬁl COR"t %rqs'r’lﬂ‘éfaﬁﬁéé?rt
of this cuf@e 4 ddutiosdire. BOLM S Bederr B MRS (BuM aatm). R Biatk (9 epeynid, ricor
each conpound ghipfaf Bndh! dikid of u gq%t e.kl ter tinme point .and
the data then _e'xprgssea %tssmgé;rd&%rr{% %{T&@ﬁ ymaér{: n ‘r'J(;)El o E’B{ftﬁfg‘i’et%"o pPepared n
fluorescence difigic@®d by fluorescence of positive enzynme control x 100).

Data is plotted as AgfthiheRynte rght e f J
control. ICw s are defined as '? ﬁgﬁ?gﬁggﬂ?ﬁ%’{“ Fgélé%?y Pﬁp&?blﬁg{ 5‘? °e ﬁ‘géylggfi%eéistoa
signal that i s2rPfigle walle op¥ie; micrpalaten Ziing enBYine Gpnceptrmtipm il thetaseay isf25Hngimb
92 kD Cel at8 na@es4bMy. 9 I nhibition of 92 kD gel ati nase (MW-9) activity is

assayed using the I\$ - Pr -é.eu- Gl@ - llgeu- Dga- d_a- rg- NH2 subst r at eggylo pM
under sinilar condi i%&%?%i ImgEY ¥'f°5 8 stagh weluiYt éﬁ%@"’ﬁ‘%ﬂ\"%ﬁ‘?‘bﬁ" “hetRae-
col | agenase ( MiRAig-NH}isndiloted acassby bufiet o3 1N TR adshy oty -=Aditieerabip aste
B) is activatelufﬁr é hgeur.s - 30 ﬁn%h 1mc%;am n_o&g nyl -mercuri c acetate
(froma freshlYVF SHRYEF YiElmat 173 arsqy, cqnegnifgtio ?Jlé/ KM substrete. 16t e zero,
di net hyl sul f oXfiudessenoe kesirguBRD ecitafion; 30D intiszich) &r Enntkidlatéiye@kére shd blBsequent
assay bufdger £ Og{y\gél'gk ‘P‘H{ ‘8 n%{l . 5 Qﬁ,tgl ?Sgo ] an%g,
0.02% BRI J-35 -(vol fvol-}) cus ﬁ%"%{‘ﬁ‘ﬁg il J\?I\\jng"ﬁg‘é'?%eﬁ%mﬁﬂ‘&: §2’i %ﬂ\‘}g"?vb“’f s
M-+ 12 pM-- Fluop Myl Well Rjate Repdgr with the gain at 90 units.
The average value of fluorescence of the enzyme and blank are plotied versus time.
An early time point on the linear part of this curve is chosen for IC, determinations. The zero
time point for each compound at each dilution is subtracted from the tatter time point and the
25 data then expressed as percent of enzyme control (inhibitor fiuorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. IC;'s are defined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control.
Inhibition of Stromelysin Activity (MMP-3)
30 Human recombinant stromelysin (MMP-3, stromelysin-1) is activated for 20-22 hours
with 2 mM p-aminophenyl-mercuric acetate (from a freshly prepared 100 mM stock in 0.2 N
NaOH) at 37°C. '
10 mM dimethyisulfoxide stock solutions of inhibitors are diluted serially in assay

buffer (50 mM TRIS, pH 7.5, 150 mM NaCl, 10 mM CaCl, and 0.05% BRIJ-35 (vol./vol.)) using
35  the following scheme:




-27 11 February 2004 Further dilutions are nade as necessary followng this
sanme schene. A m ninmum of four inhibitor concentrations for each conpound
are perforned in each assay. 25 L of each concentrati o tiFébiysan@ifded to
triplicate wells of a black 96 well U-bottoogd mcrofluor plate. As the
final assay volunme is 100 [err]L, final concentrations of inhibitor are the
result of a further 5 1:4 dilution (i.e. 30 [err]M ----- f 3[err]M----f
0.3 M---3 0.03 FM etc.). A blank (no enzyne, inhibitor) and a

positive enzynme cont §@hnM b5y SRZYIRs |, ___;qtéflmo_qr%@d@ al so prepared in
n

triplicate. Activated enzyne is dilute I n assay buffer, 25
[err]L per wel | Fyrhendiydens ge '%ﬁslﬁrafprpqcam%@ﬂqwéngomm $Amensabempl G Eniim & four

enzynme concent rghibiR chibehfioRs $?VYeak c&ﬁp(ﬂﬂlﬁ e ér@on@lgg [ @Mh (ﬁas‘aﬁcr | g p%lr\)/&f each

di met hyl sul f oxi de stock solution of substrate Pro-L
Al a- Arg- NH2) i sCHIFenFelrn is freaaddsd o rintigate welloef W‘*ﬁé‘@é—bﬁ?ﬂoﬂ@d |m1¢r@ﬂtwr phatdyy

addi tion of 550 &nefinal thagtvﬁﬂné@w @t fndfl e&lcdhtRBioss Sf'ld?ﬁ’dltoﬁaﬁ'égié resu(t of  further

concentrati on of 10 pM substrate time fluorescence rea

excitation; 390 ‘éﬁ'i“%‘%‘? 68) 3¢ SMr'rnfe%iPMt'eWU t'-"alk’b'n—-aﬁé?’sv&{bQ@duémlaf!tﬁn@ eaajineg 10

are taken ever yinfibifh)efi ApBsieSerdymb QR We ety nd ilibifdn) Pk SRIt
Bi osyst ens thﬁ@c%?r wul tpi - el IﬁZI ate Regder evm th tn eI gal lr? at %g% ﬂlajr}]éﬁared in
val

The average fl uorescence of the enzyme and blank are plotted
versus time. An earAc&ivéted@zpmerdllQ&dtt@ﬂ)d ndhf2in 4384y bulbr, 1281 AL PEHWAR id Sdded to

.chosen for |LC50 determn int for each ¢ npound at eac
dilution i sbsutﬁp PRI wﬁﬁlsoﬂﬁlﬁé“'?ra‘?'?t@r '%'r?a\lrﬁ"%merﬁ"“ﬁ‘ﬂ'@a?%'“ibe gaiey is femo/ml
expressed as pdo.8&maMpf enzyme control (inhibitor fluorescence divided by
fl uorescence of posi e I | ot
| nhi bitor concent rat/ﬂE ,(lf)e\r? @e@ét%@w%@@%'g%tsmﬁ s@ﬁé@n‘?ﬂ‘@ﬁﬁ%? %',‘Fg:r’?f'y%*’ toral-
defined as t he @oNeahprAmilps(Dof)-Nhisadited it dsty buffer €56 aMs i Thealssdyna initiatecbBy/o
of the positiv 13 25
WP 13 |- act | coriiarzontir disa kR yithes i o ofchenbaton ok £ afl suesie.
1.5 hours, Tat 3¥&marero uatpscancscrending) (R20 reytitatiort; 1390 emspioblis firamedis@ly rthkehr arsy
pH 7.5, 200 ”%&@Q&éﬁméé%?i bdQaken dVhyGRbE] MFLED! P@Io etemééia&;?ef 'P.%

£ ute IRE

chl oride, 0.029 % five m¢croliters o enzyme 1S

per well of a ms WEF'B?’I"M}I"Wﬁl’ Rlete R@H@%ﬁi@#@m 2 90wais. diluted in a
1:4 ratio int he asIny a@tageh%ltﬁdﬂﬁﬁdrﬁ&eﬁﬁce of fh@'ehiﬁ'r@' ana'i‘ﬂmﬁ HfeSidtRl Gerb@s @he/€ 2
final 30 concgﬁ%ggtthoen | ﬂﬁ"ﬁssf%é F %a lrerstocE sgé uti1ons of
inhibitors are & I RAPUEP s AR PetiP 'B?lcﬂ@ ?Wefﬂr Ho1dgteEninations. gEhegero
buffer as Per time pointiotsach compdunt Bosach dittiorisisobtractedifoin thoRttétina paMband the
col I agenase ( MYRa#en expressed as percent of enzyme confrol (inhibitor flucrescence divided by
fiuorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme confrol. 1Cg,'s are tefined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control,
25 inhibition of Human 92 kD Gelatinase (MMP-9)
Inhibition of 92 kD gelatinase (MMP-9) activity is assayed using the Mca-Pro-Leu-Gly-
Leu-Dpa-Ala-Arg-NHp substrate (10 uM) under simitar conditions as described above for the
inhibition of human collagenase (MMP-1).
. Human recombinant 92 kD gelatinase (MMP-8, gelatinase B) is activated for 2 hours
30  with 1mM p-aminophenyl-rmercuric acetate {(from a freshiy prepared 100 mM stock in 0.2 N
NaOH) at 37 C.
10 mM dimethylisulfoxide stock solutions of inhibitors are diluted serially in assay
buffer (50 mM TRIS, pH 7.5, 200 mM NaC}, 5 mM CaCly, 20 pM ZnCiz, 0.02% BRIJ-35
(vol.fvol.)) using the following scheme:

35 10 mM— 120 pM—o 12 M- 1.2 pM—— 0.12 uM




Twenty-five mcroliters of each concentration is added in triplicate to the
m =fluor plate. The final concentrations in the assay are 30 pM 3 i, M
0.3 [err]M and 0.03 pM -28 11 February 20%3( Subst rat e 11 February2004
(Dnp-Pro-Cha-d y-Cys(Me)-His-Ala-I.ys(NWA) is prepared as for

I nhibition of human col | agenase (MW-1) and 50 [err]] is added to each well
to give a final assay concentration of 10 [err] M Fl uorescence readi ngs
are taken 0 and every 5 m nutes

360 nM t at
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prepare 96 wel inhjiter) @sd @omsawenemgyme admtmll Hlaital eliyme.l hcagmmntéro |af§>‘ alcBPrdPAFed in
Johnson-Vant, Ap@late Bi ochem , 104, 175-181 (1980)). Wien a solution

cont ai ni ng collagenase S added to the well, the enzyne cl eaves the 15

i nsol ubl e col | agen Wetivatedengywmrlis dirted tos100hnl/mL90hsdaylbum.d25 GMdeagrena%Gded fo

activity is di éﬁ‘f%ﬂriéte REIRRR ke Rlﬂ?drpaag o Hha teofdentr Sl Largﬁ'% zfss%!%yugl ig ngE}m’L

det erm ned by the proportion of ioactivity reI easeq
super nat anf® as Or?g red in a standard scintillation counter. Collagenase

i hhibitors are, thenahvemiM dRRmyRY Mﬁde@b&&ohﬁ&%&%?@até BELO6 4 b %&&%’Bﬁa

rel eased with espeﬁgﬁto the controls with no inhibrtor present.
specific errbod }is dittedfn assay dyteriie 20 uMc The asray is nre!tmn by asditiomef SoqiL of

det er mi ni ng t héilusel ﬁ.(bfstrététwg-{@ﬁg Caoﬁ?ﬁ)&%% fc@ﬁcemﬁo&l:sofvﬁf Iieco rr%l ﬁ}npgﬂmﬁan

coll agen as a pstrate J. %6 ggc,,@r ocedure is use
pr oMVP- 13 or ffs)'ﬂpoﬁwcf rpRding- (3 f?“é’@t‘ P amigsion) is; Ienagiatrie talsen: snd getiseqiesnt
above. Th e15actnead1mgsobré/medave)y fiftddiinitutes aCob tt@tpdratufd- with WP &rbepiive @nd%kgtérﬁé
(50 MM Tris pl—bﬁ WH@@R(—:@ CaCI 2at 1 .25 uMznC[err], 07059
Bnj -35, 0.02% so um azi t Lﬁ?% 31"’ upltss ¢ conpound (1omvp I n
di met hyl sul f oxi de afhe gyeepavalde ofimorast:ermas:fmia eniend asl bl@REPO PO vefsuk ithe,
Tris buffer, a0l (eSolRHE Heling Ao My 100
id of appropriate ar ugElp lution aaﬁ) [‘206% %gvef %3’9?“59%0'8?&9 I\%‘ﬁ
into wel |s 3dfsroint &5 eam ompoyndateeash Sluipmis sublractagidront the destet mpmnt andlﬁlre
[err] G colXagatata HHea Eipiedse® sty pBreent of enzyme control (inhibitor fiuorescence divided by
fluorescence of positive enzyme controf x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. ICsp's are defined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme confral.
Inhibition of MMP-13
25 Human recombinant MMP-13 is activated with 2 mM APMA (p-aminopheny! mercuric
acetate) for 1.5 hours, at 37°C and is diluted to 400 mg/m! in assay buffer (50 mM Tris, pH 7.5,
200 mM sodium chloride, 5 mM calcium chioride, 20 M zinc chioride, 0.02% brij). Twenty-five
microliters of diluted enzyme is added per well of a 96 well microfiuor plate. The enzyme is then
diluted in a 1:4 ratio in the assay by the addition of inhibitor and subsirate to give a final
30  concentration in the assay of 100 mg/ml.

10 mM stock solutions of inhibitors are made up in dimethyl sulfoxide and then diluted in
assay bufier as per the inhibitor dilution scheme for inhibition of human collagenase (MMP-1):
Twenty-five microliters of each concentration is added in friplicate to the microfiuor plate. The
final concentrations in the assay are 30 M, 3 uM, 0.3 pM, and 0.03 pM.



concentration is 0.3 [err]g/m while the final drug concentration is 0.1,
1.0, 10, 100, 1000 nM Each drug concentration and control is analyzed in
triplicate. Triplicate controls are also run for the cdidiabr&mg 208t whi ch
no enzyne is present and for enzyne in the dbsence of any conpound. -29 11
February 2004 The plates are incubated at 37C for a tinme period such that
around 30 - 50% of the available collagen is solubilized - determ ned by

counti ng additional ntrol_well|ls at variqus, t] oints. I n nost cases
around 9 hours of |ﬁ§étj h%{ei cg%"pé'lr’r ih@ﬁ?f&@&‘a%ﬁya{[ﬁgﬂwé'%h% PrERRSt eass dar
sufficiently, bhbitigugtumat asibgdrasa(vearh) el 30 il Ss AREVWLERcANLI GOMM 8 Hndl Bsgayd
scintillation counter. c’Hi &a?ﬁground counts (determ ned ga/ the counts in
the wells with no enzy ?“ r & RIfSPT%R fEEdns GRY BY @reitelion Hed amigsiem @retpken at
rel ease cal cul tmiee@andeverylsahinges foot idve wells with enzyne only and no

i nhibitor. gThe tripplsg for each point are averaged and the data
graphed as 5percent %%ﬁgég%n\{r\%lrégi%s{armeo §H'E"°f'“§féi“ﬂﬁ."°l' ar agd blagks wopRistRid
from the poi riubgiiataiibeh 50% i nhi bition of rel ease of radiol abel ed col | agen

I s obtained. 10 To ge ' e ti by Of i ye coll ases |n
cartilage conditi oneﬁtser?{g%lr}dgﬁnﬁ'@séssggég '*Aiar{hggc%w@%@%lﬁ?eﬁg? rq\dﬁg’g?l ig'gFPsa%"ea
substrate, carfeRIEg P kolren hamh e nieidhiviors are titeaiassayed etfinkb@acaeticns bf 0.8 ik,

and i nhi bi t or g @fw alogs Dﬂaﬁﬁb.%ﬁai%ty- The cartilage conditioned nmedium
was col l ected during the tinme at 'which coll agen degradati on was occurring

agd thus s representative of th&oliagerdfijmMMBI3Assmonsi ble for the
cOl | agen breakdown. W ToitRER i | id i ' ce
CEASFONSolh SRSl A U BB TG Ay,

that instead qQf uqsni reconbi nant MVP- , car

condi t i oned. miAT e ARL Elchers , 96, 108 (£879)) e Upertpckrebate, 9Biel gteSotcntaining

* Degradati on Frainldelednelidyen dim<Eddra 0ehnEbh-iS AR, Hmnho‘(éd?@n@ﬂﬁf'nsso ).
cartil age exp hSa \nguﬁ{}hgén%.comml%%sed ta%%est the —efficacy o var?ous

conpounds to inhibit either qeoa P 8 DrRIEELH Meaweli e K12Yme Slegies they

20 i nducedf colnselyln caliapen detidhomwinisvandeis rtagsa bolatilizbil| @gRgerasa dclivity US dirBaly | S

very simlar pRpadibn e C ' € ponfil o S adr.ocyt es. surrounded by a

matrix that i g Br i %1%&? :Jt})y{h? y%@alﬁa‘goﬁ%%%n sé‘H%&eg’gﬁggglﬂ?yﬂeldﬁ 85198%'[’% ®fsed

because it (15djc8ctyity {eleasad Infg thecsuaemptent 2s meagured ingre stag@yrd issintilietioi dopnter.

avail abl e, (3FoliageriebahiiRhy RO MRERARO Usbmpdlis( &%ioﬁerg@?cge&e%hiaa@&%g%ﬁ bl e

ki netics afterreel L-1 stinulatjon. 25 Two vari ations thr's assa een
used to assay EEnpoiHlEesPest i the contrals withsro ighipitor Prefientar Onmerecifit lembodiment of
vari ati onkd arisgssayis bedritiel iodétaiMpgidwat i on | Three plugs of bovine nasal

cartilage (approxi pgt glyrdudid BUESSEH & Limpommde S KiMP-13 versus MMP-1 using
collagen as a substrate, the following procedure is used. Recombinant human proMMP-13 or
proMMP-1 is activated according to the procedures outlined above. The activated MMP-13 or
MMP-1 is diluted to 0.6 ug/m! with buffer ( 50 mM Tris pH 7.5, 150 mM NaCl, 10 mM CaCl, , 1
25  uMZnCl,, 0.05% Brij-35, 0.02% sodium azide).
Stock solutions of test compound (1 O0mM} in dimethylsuifoxide are prepared.
Dilutions of the test compounds in the Tris buffer, above, are made fo 0.2, 2.0, 20, 200, 2000
and 20000 nM.
100 ul of appropriate drug ditution and 1 00 pt of diluted enzyme are pipetted into wells
30 of a 96 well piate containing collagen films iabeled with “C-collagen. The final enzyme
concentration is 0.3 pg/ml while the final drug concentration is 0.1, 1.0, 10, 100, 1000 nM.
Each drug concentration and control is analyzed in triplicate. Triplicate controls are also run

for the condifions in which no enzyme is present and for enzyme in the absence of any
compound.



are placed into each well of a 24 well tissue culture plate. One m of
serunm ess nediumis 30 then added to each well. Conpounds are prepared as
10 mM stock sol utions in DVBO and then dil yted appropri dfl&iepryany 3&4uni ess
mediumto final concentrations, eg., 50, 500 and 5000 nM Each
concentration is assayed in triplicate. Human reconbi nant |L-1a (5ng/nlL)
(IL-1) is added to triplicate control wells and to each well contai ning
drug. Triplicate control wells are alsg set up In which neither drug nor
IL- 35 1 are added. REERCIP dFHPRST it dor i pese SHeEHEATewsi939i -0Mgof the 1
and the appr opavaidbe ehiagendosaebiizedt dewRmihed BRI adtmbEal Gontla? wellsBatazfowd

or every 3 - 4.days .|l f, necessary. Th 11 February 2004 -30 dia renoved
at each tine g"éﬁg T O"llés' LD gtﬂﬁﬁsfh&'ml°§f”§?ba§ﬂ@/ﬂFVsﬁe§‘."maW¥Wef’H’ée IRY PPsige
in the |L-1 afrogressee|dufichatly, dienseperncaiarp! feineleach agalir b eakmoadad uhd doynted )in 4 he

[ t s ) ' ' t d. ' t, 100
015t om edon SPfeb ARy, TPeIERGOUE o’ GHBHISA ng bRl bl Ae, )
then anal yzed SMeYmalyaae susfigeted ifne ershtsemple SdBhe Ryreleasd dalcdiated \iprejdtiondo the
(average of wWeldyswith &dkyRe odil-ada A HEhiBfbr drHOplcSte4RibE %%ﬁ% r{?fan? g?eiagargﬂeeagéﬁoa

point and the average calculated for each triplicate. i
expressed as W {7 E@RPeGAS Rereent [elepse VerNus dive cagrentyatione 1B afst datermined fiomn
Ko er r] is detﬂm’psﬂir}l_edﬂfiimabAihﬁiﬁﬁﬁvﬁﬁgleéé;%rdfﬁfio%e@d fmlgg&qugmhm%t ‘2)'1 Set-up
is the sangg as outlin oye.in Variation 1, until day 12. 0 a ,
“the condi HIB oned m&?°tf%?¢f"8ﬁ¥§d?ﬁ’i‘“9@fﬁ“i aﬁvee?ﬂﬂmaaﬁ?d" Yagh confitigned ARy of
phosphat e buf fassayd wak i cagie RBE)ustgntaliagérn as o Substiald, (artlager ydvditionedi Mmedidged

to each well ool ' 0} . urther.48 hours_ at 37C. After
48 hour's. | nounarrisnd FHRG-B0 EA) b haloR b s oL 0L Pose fBlereps
[err]l) of thaedisywasgelisaedsivring therimeral whish cpkagen degradation wis pecupingrand tHugay s
6 and 12) ar eigx@gieSéhtatiy of b ¥aiR | I exdul 15
Backgroung hydrq@%prol i ne (averg%rgé%g&;e Pé\fg?'%gﬁfwe%"ﬁﬁfb%%%%ﬁ’ho%{r}gﬁ%ﬂ%
subt r act ed®f r GATEL ALh a§aPNgE) FoVa rRxcemethal, dnsingd efarsing deeambingnt M3 or
triplicate. TheosiBhantiVMR-N@EMiRYP EaTRRHeBMediam ML AROENAnesh@cd.L- 1 al one
aver age val ue and l'ﬂl- %gg]. T g |Clerr] |s determned fromthis plot. In
this variation, t Z olagen fianErom Bayige Nasal Gattilage

artilage
consi derably. The 3abidirtsagusesibovine yipssl varfiage dlanmuwtichadré esmehaniglayed tofest the 1
o ol g, SHELY o s Sl B8 5010 Bl PSSR PSR
the abseng® ofndyqed olaopminggdation, Beviggprasal cartingeieatisspe Gutis asryithiler focnicular
Il B 1 on of B gSer g ARRARRRS PR i e 8k 1 ¥ Bl ac
. use it: (1) is very similar to ariicular cartilage, (2) is readity
available, (3) is relatively homogeneous, and (4) degrades with predictable kinelics afier IL-1
stimulation.
25 Two variations of this assay have been used to assay compounds. Both variations
give similar data. The two variations are described below:
Variation 1
Three plugs of bovine nasal cartilage (approximately 2 mm diameter x 1.5 mm long)
are placed into each well of a 24 well tissue culture plate. One mi of serumiess medium is
30  then added to each well. Compounds are prepared as 10 mM stock soiutions in DMSO and
then diluted appropriately in serumless medium to final concentrations, e.g., 50, 500 and 5000
nM. Each concentration is assayed in triplicate. .

Human recombinant IiL-1a (Sng/mL) (IL-1) is added to triplicate control wells and to

each weli containing drug: Triplicate control wells are aiso set up in which neither drug nor IL-

35 1areadded. The medium is removed and fresh medium containing IL-1 and the appropriate
drug concentrations is added on days 6, 12, 18 and 24 or every 3 - 4 days if necessary. The



The ability of the conpounds or the pharmaceutically acceptable salts
thereof to inhibit 25 the production of TNF and, consegluent |y, denpnstrate
their effectiveness for treating diseases involving thelgrediay 280t of TNF
is shown by the following in vitro assay. Hui&n Monocyte Assay Human
nononucl ear cells were isolated from anti-coagul ated human bl ood using a
one- step Ficoll-hypaque separation technique. (2) The nononucl ear cells
were washed three times 30 in Hanks bal anced salt solution (HBSS) wth

di val ent cat i onEe#AETSHgheart dithetnoingisdxoreil bY-201C @r tatet Bhalysi. WRerBSSurtiiage in
containing 1 % BSALI &b | 1_.ne i.ng the bott Cell n
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Into flat bott omeépoimedrt pdbial efigdsferSl i Lt f coppounds and
LPS (100 ng/um Aéicgal concpglr)\tra]%?eon) gﬁl?éapglrf??\ﬁﬁgbtgb%%wgf FWW."""F&“S?I“-
February 2004 AT U8 pHoEprrainedapupas phwellsi with o i1 aat go dii} Ersubtrécasd from

hour i ncubati oreaah d3d &ihmﬁnh&au&aﬁefda@dgate@%@aﬁﬂ u.gp[&%gég?z‘g)r?atga)% g'tﬁﬁqu“rﬁ% € as

renoved and cenjrj ( m nut es at approxi mat e :
supernatants r en"I n%é\g%g g(gﬁ]cf Iégsaé%ps §vegpe Yﬂégﬁfsﬂ'%dfﬂ@ IRa s detarminedfrom this plot.

Aggrecanase Assay 5 Primary porcine chondfapiagibeg fromarticul ar joint

cartilage are isol at Lal. Jgrypsin and coll agenase di gestion

fol | owed by col]a e@gép%?’g'g?gt&?g%‘ L%v'sér“%nel %‘%‘e Evgle ghpvg B(Varigtionot, wntiiglag 12.

cell's per ﬁ& | Qs 12gthgegondifiinge enedivim fiord dach wRIOis/ reoeai ki Srozad AeCohd R o}

sul.phur- i n typehdsphae! t I |s.are allowed to incorporate
Priopn 8 48680 6% B4\ B8R L 4 Bt e o s i

| abel into their proteoglycan nma approxi
an at nospher e Butslioroegnbipyed foripfutther 48 urs BIEA76C e Afte 481 ks 1BeubBRNAS §Msin, the

chandr ocyt e nopptayfich i@f h i i M. 1% PSF/ G and then
allowed to i nchlbat e N %r’@%@aowgﬁﬁéaffé@é@agﬂ%‘? E’IB Psif felutfog| angd i prerisisntwey

chondrocyt es al'B® RRBHAERYSHcandi 12) BreERPoled)hmbigzedTane Hydrayproline Tonteht datenAited,
to sit on the Backbeand hydrbigprlolifeldRé@be Wik WKL L fLhd'hl 08, JMedia and
di l utions can ga%gggeo%i ddetﬁgri bggéi %et he Taﬁ@thg% g\?v!‘&lﬂ% dﬁ%fsrﬂ‘l%hﬂﬂﬁﬂ gemeEm
al one (control medra)yleft? ayergagaicHiated for eash triplieats. Threudpth thehienpreddel s
al | conpounds 3Pecss ohthe 101 mivhiz RvENRGOVaIMb kR Aodl0 THME!E R i 8 nd
in DVEM in 96 m&id vaNafdeE the B Sulsl fseezer _oee( night. > %te%mg@%%"gg%g
. urse of the experiment is shortened considerably. The addition of
trypsin for 48 hours after 12 days of IL-1 stimulation likely releases any type Il collagen that .
20  has been damaged by coliagenase activity but not yet released from the cartilage matrix. In

the absence of IL-1 stimulation.. trypsin treatment prbduces only low background levels of
collagen degradation in the cariilage explants. '

inhibition of TNF Production

The ability of the compounds or the pharmaceutically acceptable salts thereof to inhibit
25  the production of TNF and, consequently, demonstrate their effectiveness for treating diseases
involving the production of TNF is shown by the following in vitro assay:
Human Monocyte Assay
Human mononuciear cells were isolated from anti-coagulated humaﬁ blood using a one-
step Ficoll-hypaque separation technique. (2) The mononuclear cells were washed three times
30  in Hanks balanced salt solution (HBSS) with divalent cations and resuspended to a density of 2
x 10° /ml in HBSS containing 1% BSA. Differential counts determined using the Abbott Cell Dyn
3500 analyzer indicated that monocytes ranged from 17 to 24% of the fotal cells in these
preparations. .
180 pl of the cell suspension was aliquoted into flat bottorn 96 well plates (Cbstar).
35  Additions of compounds and LPS (100 ng/ml final concentration) gave a final volume of 200 pl.



The next day performserial dilutions in DMEMwith IL-1 to 5 uM 500 nM
and 50 nM Aspirate final wash fromwells and add 50 ul of conpound from
above dilutions to 450 ul of IL-1 nmedia in_gppropriate vid IFedrsyy 204 48 wel |
pl ates. Final conpound concentrations equal 500 nM 50 nM and 5 nM All
sanples conpleted In triplicate with Control and IL-1 al one sanples on each
plate. Plates are | abeled and only the interior 24 wells of the plate are

used. On one Oh; {;J},?mor@vfeﬁ-eeﬁerfoﬁﬁéc@% ﬂ"fh&@rmﬁa ?o{ﬂeho%?ﬁncgcﬁl n Q e lnLan]huf'nry)ﬁed
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initiate the 20 assay. Plates are Incubated at™ 37C 5% CO2
at nosphere. At 40-50 %rel ease (when ASe4anase Assay nedia is 4-5 tines
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500 ul of papain digestion b Tri's
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t he platesthe next_day and placed in scinti lation tubes. Scintillate is
tE addeld, and sall fE@'ﬁrﬁt'@ﬁﬁf‘(‘ﬁﬁaass%é’“?fé’f%ﬁ?@%'%@%@é%@@'@édﬁ@ §megsom
e total preseDMEwm%a:!ﬂFJG\@dmd thersamreatdrhaeﬂte in mrmam 185 FBb%vérhigﬁ:l i cates

are made with contr round a ted from each ercent of
conpound i nhi bi ti onﬁ\egqﬁ 38108”"51 U. WRRNEIRNLR Vﬁ‘%’?‘"@r{%@f od o final
total 10 counftasbi%Sﬁﬂheectioamwﬂndsplatésmtlmmaatemhalemaahgummhdiat were tested

) have | Clerr] S yididgloiiBhs o Mlad ASioBURKER IR AlR. Rlipd 53 Lhan 100

LM pr ef er abl y tain | { _Or_conpounds
possess di fferent¢catmIMdact|v ty toward tmf\&maloamcbonﬁdier
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Wp-L. 15" And f'h‘ef‘**a?e#w%r;?q’;aﬁr corpour e S I LB ccanase. act |
nore preferafjl y ilrugQiddiensi on | Baksdlisotnpauntly stbeks aMHnlAdn DMSO. MVP- 1. For l

adnministrati ¢n to manmal s, | NEUE Do UNBES of L8, chiSodnl H SRk edlen ™ T ifX
' i plate. Store in freezer ovemight.
The next day perform serial dilutions in DMEM with IL-1 to 5 uM,
500 nM, and 50 nM,
Aspirate final wash from wells and add 50 ul of compound from
above dilutions to 450 ul of IL-1 media in appropriate wells of the
48 well plates.
Final compound concentrations equat 500 nM, 50 nM, and 5 ni.
All samples completed in triplicate with Control and IL-1 alone
samples on each plate. '

15

Piates are labeled and only the interior 24 wells of the plate are used. On one of the
plates, several columns are designated as IL-1 (no drug) and Control (no IL-1, no drug).
These control columns are periodically counted fo monitor 355-proteoglycan release. Control
and IL-1 media are addeq to wells (450 ul) followed by compound (50 ul) so as to initiate the

20 assay. Plates are incubated at 37°C, with a 5% CO, atmosphere.

At 40-50 % release (when CPM from IL-1 media is 4-5 times contro! media) as

assessed by liquid scintiliation counting (LSC) of media samples, the assay is terminated (9-



nmet al | opr ot ei nases or manmalian reprolysin, a variety of conventi onal
routes may be used including oral, parenteral (e.g, intravenous

i ntranuscul ar or subcutaneous), buccal, anal,_and 20 topﬁéiﬁgnpﬁ’agﬁkral,

t he conpounds of the invention (hereinafter "al so known as the active
conpounds) w Il be adm nistered at dosages between about 0.1 and 25 ng/ kg
body wei ght of the subject to be treated per day, preferably from about

0.3 L0 o o ka2 HBuR) e bl riRoRg ol Pan GORRAY G In DSnART S! Lbthgl 1Y
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ecessarily ocour depending on the condition of the subject being treated. The person

25  responsible for administration will, in any event, determine the appropriate dose for the individual
subject.

The compounds of the present invention can be admiinistered in a wide variety of
different dosage forms, in general, the therapeutically effective compounds of this invention are
present in such dosage forms at concentration levels ranging from about 5.0% to about 70% by

30  weight.

qu oral administration, tablets containing various excipients such as microcrystalfine

cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed

along with various dismtegl.'ants such as starch (and preferably com, potato or tapioca starch),

alginic acid and cerain complex silicates, together with granulation binders [ike

7 35  polyvinylpymolidone, sucrose, gelation and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and tale are often very useful for tabletting purposes.



rendered i sotonic. These aqueous solutions are suitable intravenous

I njection purposes. The 15 oily solutions are suitable for_intraarticular,
intranuscul ar and subcut aneous injection purpgses. The'ﬁ éﬂ%H%N?B%4of al
these solutions under sterile conditions is readily acconplished by
standard pharnmaceutical techniques well known to those skilled in the art
In the case of animals, conpounds can be adm nistered intramuscularly or
subcut aneousl y ag; ddem,aetd 8V =S siff Qich b :
advantageously 0. l 10 M /'kg /ﬁa ar?%%) /i §?ﬁ§ g o%%égﬁyk]g?amyfapﬁﬂea
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t enper at ur ﬁfr e 20-25C. Al non-aqueous reactions were run un r.
nitrogen a m)sp ere 958? conveni ence and to maxim ze yields. Concentration
at reduced pressur e Toe atlive caropoundediitse hbaitionmapbidd Ye foRrWaMed Mlresta\bdmpbifhs
EXAMPLE 1: such as suppositories or retention enemas, &.g., containing conventional suppository' bases
such as cocoa butter or other glycerides.
For intranasal administration or administration by inhalation, the active compounds of
25  the invention are conveniently delivered in the form of a solution or suspension from a pump
spray container that is squeezed or pumped by the pafient or as an aerosol spray
presentation from a pressurized container or a nebuiizer, with the use of a suitable propetiant,
€.9., dichloradifiuoromethane, trichlorofiuoromethane, dichlorotetrafiuoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
30  determined by providing a valve ta deliver a metered amount. The pressurized container or
nebutizer may contain a solution or suspension of the active compound. Capsules and
cariridges (made, for example, from gelatin) for use in an inhaler or insufflator may be
formulated containing a powder mix of a compound of the invention and a suitable powder
base such as lactose or starch.
35 The following Examples itlustrate the preparation of the compounds of the present

invention. Melting points are uncorrected. NMR data are reported in parts per miflion (§) and



10 5-Meth, 5- 4- heno - heno pyrimdine-2,4,6-trione. I H Sodium (190ny,
8.26mMV) was slowy and carefully added to absol ute ethanol (25nl) and
stirred until the solution was honogeneous. U ea (620@,111@@%%0%5 added
and the mixture stirred for 30 minutes. A s8tution of

di et hyl - 2- et hyl - 2- (4 - phenoxy- phenoxy) mal onate 15 (1.48gm 4.13nM in
absol ute et hanol (25nl) was added dropwi se and the resultant m xture

heat ed under r ours). The reaction was allowed to cool to room
t enper at ur e, g%%g%f%%{‘ %&' {oot)’ﬁrcg?Htég’émd?ﬁf Pen fremolie Papwptensayent (dapteriogiaroferm
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filtered and eVepBriacelmn shmatugsphy Phrormes ubihgB2-63Miirh €l WE QIhd MScuted under
crystallized i@ ' ' taq.gi ve the target conpound as a
white crystall inn%?nrg? estirErlzelt (lﬂé{é(n %gonngé?&égﬁedgg%qgﬁxg&‘s %?P"h‘?{zﬂ gnt tempgialusg refers to
EXAMPLES 2 TO SOER drpibRonacyesis reagivey were dubyndar ainitidgen apiospieiel foe chitvehidate
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di et hyl - 2- et hy] - 2- ( 4- phenoxy- phenoxy) mal ona
brgtores

appropriately 5 ? H¥F%al onate. In the table that follows, Me is

methyl, Bu in n-butyl, Ex. No. is Exanplggamdggiier, and mz is a | ow
| 2 345 H Structure

resol ution | ecul ag ,j i,ght. -35 Tabl'e T EX:- No.
1410 .AE-MGWW. \eﬁh E‘?Jhenoxy-p‘llswnozncy)-;:)yn'miciine-2,4,6-trif:me.

mz 325.2 367.3 3433
; o
e .
H\N&OO
Ak LU
H

Sodium (190mg, 8.26mM) was slowly and carefully added to absolute ethanol (25mi)
and stirred until the solution was homogeneous. Urea (620mg, 10.32mM) was added and the
mixture stirred for 30 minutes. A solution of diethyl-2-meﬂ1yl—2—{4'-phenoxy-phenoxy)malonate

| 15 (1.48gm, 4.13mM) in absolute ethanol (25ml) was added dropwise and the resultant mixture
heated under refiux (6 hours). The reaction was allowed to cool to room temperature,
evaporated fo dryness and paritioned between ethylacetate (1 00ml) and water (100ml). The
aqueous layer was separated, acidified to pH1 with aqueous 1N HC! and extracted with ethyi
acetate (3 x 100ml). The combined organic extracts were dried over magnesium sulfate
20 (MgS04), filtered and evaporated to dryness. The resultant white powder was crystallized
from hot methylene chioride to give the target compound as a white crystalline material
(310mg; see Table 1 for analytical data),
EXAMPLES 2 TO 9
Examples 2-9 were Prepared by a similar procedure to that described above except
25  that dieﬂ1yl-2-methyl—2—(4'—phenoxy-phenoxy)malonate was replaced with the appropriately
substituted malonate. In the table that follows, Me is methyl, Bu in n-butyl, Ex. No. is Example
Number, and m/z is a low resolution molecular ion weight.




385.2 309.3 11 February 2004 NWVR data (400MHz) S (d6- acetone) 1.95
(s,3H); 2.85 (s, br; 2H; 6.85-7.00 (m 6H); 7.05 (m ;. 7.30-7.35
(m 2H). S (do-acetone); 0.95 (t, 3H); 1.4@s(m 2H); 1“5%9bwﬁry21194 225
(m 2H); 2.85 (s, br, 2H); 6.82-7.00 (m ©6H); 7.05 (m | H; 7.10-7.15
(m 2H). S (d6 acetone); 1.95 (s,3H); 2.85 (s, br, 2H); 6.85-7.00 (m
6H), 7.10-7.15 9m 2H). S (do acetone); 0.95 (t, 3H); 1.40 (m 2H); 1.55
(m 2H); 2.25 (m 2H); 2.85 (s, br, 2H) 7a6r&2-7.00 (m 6H), 7.10-7.15
(m 2H). 8 (d6-acetone); 1.97 (s. 3H); 2790 (s, br, 2H); 6.75-6.78 (dd,

1H); 7.061-7.067 (m I H)y; 7.27-7A6 (m
Ex. Structure miz NMR data Melting
No. (400MHz) Point
1 3252 | & (d°-acetone); 1.95 i82

{(s,3H); 2.85 (s, br,
)\ @\ /@ 2H); 6.85-7.00 (m,
6H); 7.05 (m, 1H);

7.30-7.35 (m, 2H).
367.3 | & (d®-acetone); 0.95 59-60

Bu
ey o] (t, 3H); 1.40 (m, 2H);
4[\ /@ 1.55 {m, 2H); 2.25
07 *N” 0 o
H

-2

ol I

{m, 2H); 2.85 (s, br,
2H); 6.82-7.00 (m,
6H); 7.05 (m, 1H);
7.10-7.15 (m, 2H).
3 [8) Me 3432 | & (d°-acetone); 1.85 187-8
H\N&OO @/F ’ (S,SH): 2.85 (S' bl'.
5 )\N 5 N 2H); 6.85-7.00 (m,

& 6H), 7.10-7.15 9m,
2H).

4 0 Bu 385.2 | 5 (d®-acetone); 0.95 183
H\N o F {t, 3H); 1.40 (m, 2H);
)\ 1.55 (m, 2H); 2.25

0~ "N o o
I!| (m, 2H); 2.85 (s, br,
2H); 6.82-7.00 (m,

6H), 7.10-7.15 (m,
2H),

5 o 309.3 | & (d*-acetone); 1.97 175
- Me O (s. 3H): 2.90 (s, br,
)\ O 2H); 6.75-6.78 {dd,
07 "o 1H); 7.061-7.067 (m,
H

1H); 7.27-7.46 (m,
5H); 7.57 - 7.59 (d,
2H).




[ [ - 187-9 183 175 -36
; 7.57 - 7.59 (d, 2H). Melting Point vC 182 59-60
gj), Klo5 Structur((a n z lg)? L. 309.3 339.1 11 February 201(%4 N?/L?ay?%é&; 6
(400MHz) 5 (do-acetone); 1.95 (s, 3H): 6. 8f3s6. 89 (dd, |Frqab,3 T2 s
(m 8H). Melting Point cc 200-202 8 (d6-acetone); 1.88 (s, 3H); 5. ,

2H), 6.77-6.91 (m 4H);

Ex. Structure m/'z NMR data Meiting
No. (400MHz) Point
°C
6 O M 309.3 | 5 (d®-acetone); 1.95 | 200-202
e
H\N O (s, 3H); 6.86-6.89
J\ O (ad, 1H); 7.27-7.62
0] l}l @) ' (m, 8H).
H

7 339.1 { & (d®-acetone); 1.88 -

o)
Me
N o) (s, 3H); 5.03 (s, 2H),
A\ O 6.77-6.91 (m, 4H);
07 ™N"o 0/\6 7.30-7.45 (m, 5H).
=

Preparation 1:
Diethyl-2-n-butyl, 2-(4’-phenoxy-phenoxy)malonate

O
0 , |
easle
EtO O o

5 Sodium {112mg) was added slowly and carefully to absolute ethanal {25ml) and
stired until a homogeneous solution was observed. 4-phenoxyphenol {910mg) (Aldrich
Chemical Company) was added slowly and the resultant mixture stirred (30min, room

temperature); diethyi-a-bromo-g-n-butyl-malonate (1 44gm) (See Preparation 3) in absolute

ethanol (25ml) was added dropwise and the resultant mixture heated to reflux (Thour), The .
10 reaction mixture was cooled to room temperature, evaporated to dryness and partitioned

between ethyi acetate (100ml) and water (100ml). The organic layer was separated, washed

“with water (3x100ml), dried (magnesium suifate), filtered and evaporated to give the desired

compound as a clear oil (1.82gm). 'H NMR (CDCL): 6 = 0.85-0.88 {t, 3H); 1.21-1.25 (t, 6H);
‘ 1.31-1.39 (m, 4H); 2.2- 2.27 (m, 2H); 4.234.28 (q. 4H); 6.80- 6.95 (m, 6H); 7.03- 7.08 (1, 1H);
15 725.7.31 (g, 2H); miz = 401 (M").



7.30-7.45 (m 5H). Preparation 1: Dieth E 2-n-bu E, 2 4'-heno -heno

mal onate S Sodium (112ng) was added slowy and car eful ly to absol ute
ethanol (25m) and stirred until a honpgeneous sol utiord 1\&srusnsdPtsed.

4- phenoxyphenol (910ng) (Al drich Chem cal @&npany) was added slowy and
the resultant m xture stirred (30mn, room tenperature);
diethyl-[err]-brono-[err]-n_butyl-nmalonate (1.44gm (See Preparation 3) in
absol ute ethanol (25m ) was added dropw se and the resultant m xture
heated to reflux (1hour). The 10 reacti (E’mm;t_tomrze was cool ed to room
tenperature, evaporated to gfey o3 ) S Hat?t hyl acetate
(100m ) and water (100m). nashed with
wat er (3x100m ), dried (nagnesium
the desired conpound as a clear 0|
0.85-0.88 (t, 3H); 121-125 (t, .
4.23-4.28 (g, 4H); 6.80- 6.95 (m 6H)‘
(q, 2H); nfz = 401 (Me). 11 Februyar 8 2:

D et hyl -2-nmethyl, 2-(4'-phenoxy- E y | onat e ~0 I\/E EtO EEO "*"-- O
-- O Sodi um (112ng) VRiuAdgoms) QX ¥d@a0sIGRY %ch!ayeﬁh[? té‘%g:lltﬂé %lh%hgla@%l) and

(25mL) and _5 s ed unti|l a honogeneous Solution was o
e
4- Phenoxyph@nols"( 52 hamegenedscErbHoR vascebssavesh 4dbsnaryehenclsS3tmg) tidriathe
<r:| es ;th t ?nt 31 Xt @hemihl (Ddrﬁﬁhn&ﬁﬂasﬁ?dﬂé?%ﬁ}géf Qﬁ!nTheAI trmmd rt]<’=\ﬂiCIdg]mr§)stm-ed 30 minutes, room
iethyl-a-bro at e g ric em cal nmpany
absol ute et haﬁq Fte%‘ffﬁ)}/ f{ﬁgg’l E?é'l?‘%i?‘&?i%i 'g'%' %i(f'ﬁ@"?)éww‘aﬁ?emﬁ%!ﬁﬂ"@aﬁﬂamed
to refl uxOI ( 1hebsojute “Etﬁendsle(iisrhll) @vais Naddbdl ldPophise ﬁﬁphﬁdﬁﬂaﬁtoﬂmﬂ'@ﬁ@é}%dg‘ﬁ”r@ﬂuxd
evaporated to rtitioned between et acet ate an
wat er (100m ) P{Pﬁgﬁgrﬁ}ﬁ%%gémga errev\v/'éag WS@BE? 5&°8H ﬁ'é"d aXPRORt $9a§°e W“ess and
(3x100m ), Qi pertifanad rhebiasm ethylf adetdle (100nt)e aad vami' E\0omptpr Thee drgzhio gsyurev.tdge
ga)s' re(i g‘i”Fguggaﬁb?&ecﬁwﬁgﬁeﬁrwrﬂ'v&ate(r%%ﬂ?@ﬂ% dg%tﬁ(r@é%sén%l?gﬂ% fﬁ?’ﬁ%%m?SV {ed
1H): 7. 25- 7. 32to@ive iQ?—lyies'rﬁﬁfompouségs aNpipar ol §1.48dnon 4 erer ﬁowanaumgzs-msa, 6H);
contained in Tapt g, ZHyeL8-4R0RRAHHS.465 6139 (ANEH)OBBAS.08 (1, 1H), 7.25-7.32 (q, 2H); miz =
350 (M+).

15 Malonates including those contained in Table 2 were prepared using analogous

'H NVR (CDCI3): 8 =
BN, 2- 2.27 (m 2H):
.15 7.25-7.31

procedures to those described above (preparations 1 and 2) starting from the appropriate a-

bromo, a-alkyl malonate and the appropriate phenol. In the table that follows, Me is methyl
and Et is ethyl.



procedures to those descri bed above (preparations 1 and 2) starting from
the appropriate a- brono, a-al kyl mal onate and the appropriate phenol. In
the table that follows, Me is methyl and Et is ethyl. Stlrfebryang29g4
February 2004 -38 Table 2 '"H NVR 8 (d6-acet-8%e); 1.19- 1.23 (t, 6H); 1.64
(s, 3H); 4.19-4.24 (q, 4H); 6.90-7.14 (m 9H). S (d3 - chloroform;
0.86-0.88 (t, 3H); 1.21-1.23 (t, 6H); 125-1.38 (m 4H); 2.18-2.22 (m
2H);.4.20 -- 4.25 (g, 4H); 6.80-7.00 (m 8H). 8 (d6-acetone); 1.19- 123
(t, 6H; 1.75 (s, 3H); 424-429 (q. 4H); @aBlB2- 7.63 (m 9H). 5 (d6
acetone); 1.19- 1.22 (t, 6H); 1.72 (s, 3H); 4.23-4.26 (g, 4H); 6.89 - 7.60
(m 9H). mz 327.2 419 3 343 3 343. 3 a | 1 February 2004 -39
Structure T "H NMR miz

5 (d°-acetone); 1.19-

o)
Me '
O { 0O F | 1.23 (t, 6H); 1.64 (s, 3H); 377.2
Q/ 4.19-4.24 (q, 4H); 6.90-7.14
Et0” ~O (o) ' (m, 9H).

8 (d® - chioroform);
0.86-0.88 {t, 3H); 1.21-1.23 419.3
(t, 6H); 1.25-1.38 {m, 4H);

Me
O
O F
Et0O” Yo o 4.25 (q, 4H), 6.80-7.00 (m,

8H).

o 8 (d°-acetone); 1.19-
Meo O 123 (4 6H); 175 (s, 3H): | 343.3
Eto/ut\t 4.24-4.29 (q, 4H): 6.95 - 7.63
(m, 9H).
EtO O

& (d*-acetone); 1.19-

0
Meo : 129
=16 {t. 6H); 1.72 (s, 3H);
| 4.23-4.26 (q, 4H); 6.89 - 7.60
_ Et0” Y0 O (m, OH).

3433




Preparation 3: Diethyl-[err]-bromo-[err]-n-butyl nmalonate EtO --Me r Et QO

Di et hyl - n-but yl mal onate (32.2gn) was di ssol ved i n nethyl ene chl ori de

(200ml) and 5 treated, dropwise. with a solution of broniWeereary8ghs

di ssolved in methylene chloride (25ml). Th¥-resultant mixture was stirred

(1 hour, room tenperature) whereupon an orange coloration persisted. The

sol vent was renoved under vacuum and the residue distilled under high

vacuumto give the desired product as a clear oil (boiling point

tenperature 105C to 110C, 36.0gnm). 'HA®WRratI:(err]): S = 0.89-0.92 (t,

3H); 1.25-129(t, 6H); 1 351 37 chdthyidbhrionts Enthndfiaiohi M 2H); 4. 23-4.29

(q, 4H); mz = 295 and 297 (M). compound of the fornmula O

' R 11 February 2004 Arl Y- Z R3 wherein R is-Mgdrogen, (Cl-C4)

perfluoroal kyl, (C,-C8)al kyt 'or (C3-Ca)cydoallkyl, wherein 5 said

(C,-CB)al kyl or (C3-Cs)cydoatkyl may optfbnal¥y contain one to three

het eroatorns i ndependently selected frogo ygen >NR5 and sul fur, wherein

said (Cl-CB)al kyt or (C3- CB)cydoal kgto optionally be substit ut ed

by one to two substituents independently selected from(C, -C4)alkyl,

(C6-Csa)aryl, (C2-C fl)heteroaryl, OH, 1- C4) al kyl am no, di [(Cl-

C4) al kyi j am no, (C3-Ca)cydoal kyl am no, 4?53 Ca¥cydoal kyl (Ct - C4) al kyl am no,

(Cl -CJlal koxy, 10 @Bﬂhﬁn bu@ﬂﬂlﬂﬂébe £obih al kyj ere| n
ﬁ3 Fb dis@Bifked & m%\%g 2@88 t‘%%é"

said (C3-Cg)c glé} A t i gna contain one or
|ndependently se éc é’&'ﬁfr‘ﬁ‘m ?@5'0652 %’H'“&rﬁ%f‘ Qam)idigsoivedn rraaﬂc?idﬁe chiprde (25mi).

i ndependent | yT%eeteec!taedn&nmmhs/dmgmon rdden tefrhlRtdrOWher é’MﬂSﬁ &4 Bran golérgm

04) al kyl may al one te oat om sel ected Trom oxy
or sulfur, wherein sai Irgsydug edistiliess uaden high b
BSER% T SRR R s SRS AP divaresoup gl y

(C6-C, Oaryl, VW@.Q@’%G@WE&MWMS dNeldar oillboilide pcﬂ;ﬂ)té%ﬁ @198 to 110°C;
di [ (C, - C4) al kad 4l mONMRBDER) S LRl 4 80 24 B Rk (m?%H) 22-2.26

10 (m, 2H); 4.23-4.29 (q, 4H); mfz =285 and 297 (M").




C4) al kyl am no, (C, -C4)al koxy. -CON(R4)2 or (C3-Ce)cydoal lcyl; wherein said
(C3-Ce)cydoal kyt may contain one or two heteroatons independently sel ected
from >NR5, oxygen or sulfur, X is selected fyomthe grouﬂ Teadtidany 2 By of
oxygen, sul fur, >S02, >S=0 >NR4, -CH2O, - 2-1 -CH2S-, -CH2(S=O -,
-CH2SQ2-. -SCH2-. -SOCH2-, -SRCH2-, -N(R )CH2-, -CH2N(R4)-, 20 -N(R4)SQz-
and -SA2N(R )-; R wherever it occurs is independently selected from
hydrogen and (C, -C4)al kyl; R5 wherever it ﬁf_s i s independently sel ected
from hydrogen, (Cl-C4)al kxl, (C6- Cao)aryls—e2C, 0) heteroaryl, OH -CONH2,
-CONHR4, -CON(R h anlt (C38coyesurdohtheyiermule i s sel ected fromthe group

consi sting of a bond, oxygen, sulfur, 02, >S=0 >NH, 25 -CH2-, -CHO,
-OCH2-, -CH2S-, -CH2(S=O -, -CH2 -, gr®-, -SOCH2-, -SOR2CH2-, - NHCH2-,
-CH2NH-, - CH2CH2-, -CH=CH-, -NHS anei ArAy-s7(C6-Cta)aryl or
(C2-C,0)heteroaryl; and Zis (C6-C, C3- Ce) cycl oal kyl ,

(C3- Ca) cydoal kyl (C, -C4) al kyl or (C2- teroaryJ; wherein one or two of
the ring carbon atons of said (C3 &yl or (C3-Ca)wcloal kyl (C,_ 30
C4)al kyl may optionally be replaced by |het eroatorns i ndependently sel ected
from oxygen, sulfur and NR5; 11 Februgsy 2004 -41 Ar' and Z may be
optionally substituted on _any of the ring carbon atons capable of forning

b Nl Ak P LA LB kT
gc -C ) perfl go;nﬁsgelﬁg%@xy, %g@_‘grgl kyl| oxgﬁgh?%@%? ¥ .60aluwﬁd3€§e’r°%
e et ol B e g A Bk T
10 5. A E:orrpoun@)%{%m"id%nQPath,)QYblaélkv,léininc\c\h&Iaéaﬁy%é"@l,(ep&ﬂafkﬂm( %“Q@%&Y 1-
- MEA) S50 €. CORMITOANARSAHA bt R Boalf i okl (G pbomgyon
sul fur, -CHe- ORGeaHY conigingne 0pwo_hetepaatomsligdependentycreizoied Gom ORIRF,dixigknloAd Skt M
3, wherein Y is a bRMénd RXat8 Hdepstidbrth selectcdBom hydrogen or (C,-C,)alkyl; wherein said (C,-
C.)alkyl may optionally contain one heteroatomn selected from oxygen, >NR® or sulfur; wherein |
said (C,-C,)alkyl may also optionally be substituted by (Ce-Cyo)aryl, (Co-Cip)heteroaryl, OH, NH,,
15 (C,-C,)alkytamino, dif(C,-C,)alkyllamino, (C;;-C,)cycloalkylamino.' (Cy-Cs)eycloalkyl(C.-
Calkylamino, (C,-C,)alkoxy, ~CON(R*), or (C+-Cy)cycioalkyl; wherein said (C+-Cy)ecycloalkyi
may contain one or two heteroatoms independently selected from >NRS, oxygen or stifur;
X is selected from the group consisting of oxygen, sulfur, >50,, >8=0, >NR*, -CH,0-, -
OCH;-, -CH;8-, -CH,(S=0}-, ~CH,S0,-, -SCH;-, -SOCH,~, ~S0,CH;-, -N(R*)CH,~, -CHN(R*}-,
20 -N(RYSO, and -SO,N(R*}-;
R' wherever it occurs is independently selected from hydrogen and (C4-Cy)alkyt;
R® wherever it occurs is independently selected from hydrogen, (C+-Coalkyl, (Ce-
Ciolaryl, (C-Co)heteroaryl, OH, -CONH,, -CONHR*, -CON(R*), and (Cs-Cyo)eycloalkyl;
Y is selected from the group consisting of a bond, oxygen, sulfur, >80, >8=0, >NH,
25 -CHy, «CH,0-, -OCH,~, -CH,S-, -CH,(S=0}-, -CH,SO, -SCH,-, -SOCH,-, -80,CH,-, -NHCH,,
-CH,NH-, -CH,CH,-, -CH=CH-, <NHSO,- and -SO,NH-;
Ar'is (Co-Cyodaryl or (C-Cyp)heteroaryl; and
Z is (Ce-Cyolaryl, (Cy-Cqlcycloalkyl, (Cy-Coleycioalkyl(C-C,lalkyi or (C-Cioheteroaryt;
wherein one or two of the ring carbon atoms of said (C+-Caeycioalkyl or (Cy-Cy)oycioalkyl(C,-

30 - Cy)alkyt may optionally be replaced by heteroatoms independently selected from oxygen, sulfur
and NRS; '

a ,
,.0)h




>S2, -0OCH2- or -CH6O-. 9. A conpound according to claim4, wherein Yis a
bond, oxygen, sulfur, -CH2-, >SO2, -0OCH2- or -CH2O. 10. Acorrpound
according to claim5, wherein Y is a bond, oxygen, sul fur1 Fehrygry 2094 >sop,
-OCH2- or -CH2Q . 11. A conpound according t#i-claim6, wherein Y is a bond
oxygen, sulfur, -CH2, >SO2, -OCH2- or -CH2O-. 12. A conpound according to
claim?2, wherein Y is oxygen, -0CH2- or -CH2O-. 13. A conpound accordi ng
to claim3, wherein Y is oxygen, -OCH2- or -CH2O-. 25 14. A conpound
according to clai m 2Ar"endrZenay be aplignafly substisteshoroaygefithe tibg cdkbmoﬁmﬂw&dpable of

according to cl f'&hﬁh&an \A’&‘&E ﬁétrbo by &r} B%@Xhubsué%t% @g%&ﬁ?&%{??el C?aorf %gcf B,

claim12, wherein oun I'ng £6°

wherein Al | s 9Ne9§7‘| (Cr(?u ‘WA(%(FMS’G@H@TU%{%dpdpﬁgEfﬂl@fQﬂMUm. 18,-Captgiogy, ranéi (C,-
i s phenyl. og;gm@und accor d| ng to claim?2, wherein Zis

(C6-C, a) aryI heterogaryl. 20. A corrpound according to claim3,
wherein Z i (06 c, ,9# E”B‘?‘ce('@"y@c%‘)tﬁ%?ﬁlﬂﬁqr?‘l’ 21. A conpound accordi ng
to claim 12, wherein2Z i sAbpdund hédodtlingds cibifrt, whbrela, R?hh@h@érgagdﬁhydmé‘% 11
February 2004 22. Agorrpo nd acc rding to cl nh13 wherein S
(C6-C,,)aryl or (C2-°C, o) 8?’8?%‘3 geor t°ﬂa'@g?n’ﬂ' eIRi X2 eaee- r@c't':oo"cpélu% 17,
wherein Z is (C6-ClOj.aryl Aecompdie a@otiltetb etaira Rywherdin ¥4s sﬁlfue()méu-BQH , “CH,S-,
according to cl @Hrg@ orwgsr(%n Zis (C6-Cl0)aryl. 25. A conpoun accor di ng
to claim2, wheref C8) cycl oal kyl or (C3-

C6) cycl oal k91 (C, - 04)%| kyI A sAmecwnch aceseding ta \otairaf 2,t waereinny is aNRIN -QHMNIR*)O for
.said (C3- CB) cyf t % or (C3-COcycloal kyl (C,-C4)al kyl may optionally be
repl aced by het el oat 6m; i ndependent|y sel ected from oxygen, sul fur or NR5,
wherein R5 is sel ected fr®oonpodndgpeording 6 cldifl 2(4hertik Xlis -N(RESEL 4 B0y

6. A conpound accori ng <o Egokg sERTY et ﬁé%gwewfmé 5,

>80,, -OCH,- or -CH,0-~.

15 8. A compound according fo claim 3, wherein Y is a bond, oxygen, sulfur, “CH_-,
>80, -OCH,- or -CH,0-
9. A compound according to claim 4, wherein Y is a bond, oxygen, sutfur, -CH -,

>302. -OCH,- or -CH,0-.
10. A compound according to ciaim 5, wherein Y is a bond, oxygen sulfur, -CH,,
20 >80, -OCH,- or -CH,O-.
11. A compound according to daim 6, wherein Y is a bond, oxygen, sulfur, -CH,,
>80,, -OCH,- or -CH,0-.
12. A compound according to claim 2, wherein Y is oxygen, -OCH,- or -CH,O-,
13. A compound according to ciaim 3, wherein Y is oxygen, =-OCH,- or -CH,O-.
25 14, A compound according o claim 2, wherein X and Y are each oxygen.
15. A compound according to claim 2, wherein Ar* is phenyl.
16. A compound according to claim 12, wherein Art is phenyl.
17. A compound according to claim 13, wherein Ar' is phenyl.
18. A compound according to claim 14, wherein Ar' is phenyl.
30 19. A compound according to claim 2, wherein Z is (C¢+-Cyolaryl or (C.-
Cio)heteroaryl. -
20. A compound according to claim 3, wherein 2Z is (Ce-Ciolaryt or (C,-
Cio)heteroaryl,

_ 21. A compound according to claim 12, wherein Z is (Ce-Cyo)aryl or (C.-
35  Cyo)heteroaryl.



27. A conpound according to claim2, wherein Ar' and Z are substituted on
any of the ring carbon atons capable of form ng an additional bond by one
to three substituents 15 independently sel egted from F11Eebrugry 2¢8¢ on,
(C1-A)al kyl, (Cl-C4)perfluoroal kyl, (Ct- der f uor oal kyl oxy,

(Cl-A4) al kyt oxy and (C3-C8)cydoal kyl oxy. 28. A conpound according to claim
| wherein X is oxygen, Y is a bond, oxygen, sulfur, -CH2-, X802, -OCH2- or

-CH2O0-; R is hydro or - | Kyl ,.. wherein id (C -_C4)al kyl ma
optionally cont gi n ggﬁe]’ toAE mgbmq%gj%%raé’é?rg‘ﬁg tf’n‘g@ﬂeagem‘é’?msél'é)c(%ﬂg:q‘)?%‘rr%r (Cr
oxygen 20 and >fehetergagilwherein said (C1-C )al kyl may optionally be
substituted by one tg;thrge [ t s .independently selected from
Egl- gg a: ty: , og mNH‘%' gcﬁcm %Eégﬁyla%ﬁ]&%i;éi? "(%15&&%{?*&5 )& an! or (C

- al kyl oxyCrlnglerepyl. - and - an an are
.independent sy sel ected fr,q%,hyd;‘lﬁ,gg&g,r@dm%irﬁ r@l:]eli%ils' 02-8' A[corrpound

i n { y rodeﬁ;”&")f'

‘according to claim1,_wherein Rl a 3 are eac s 25 oxygen;
Y is oxygen; and Z i%(C2A EOBPRHICCRSATANG, towaim 2, outiersi ddis {Es-Cs )iy aigayDorc (G4 m
1, wherein R iG)oyebdipi(C,-Blalrnd whdret @n&ashtwo ¥R s St eps Y.
oxygen; and Z '%@%M}ﬁ? 31 A conpoung af:igg?giﬁ%geé{ﬁoﬁc?% ?f s\%ﬁef%‘i'n
R is n-butyl; an e %cgﬁlﬂalkﬂww; mgy pRliopRlyfee repiaced byx jhgtermatemsl
Z i ﬁ fmélo) gﬁl}depemn%elemeﬁ&nmmmnaﬂmraium, wiréih g ighélect&\f‘ﬁ&rﬁhﬁb E%ni §C1-
met hyl ; n eAC T . X js oxygen.,Y i.s.a bond: an [
(06-C, a) ar ;tg ?%Q% Ikg\ﬁ 38?1%8%% gcgcc?igﬁ‘?qﬁrﬁa ccﬁgti %fé&“w@?@ﬁﬁgwcq’l!(% andy (Cy-
R2 and R3 are &alreloalylr ogen; X is oxygen; Y is a bond; and Z is
(C6-Cl0)aryl. 34. A2g0NQUidthpBGPiddl ' - Wher gi ajd conmpound is
selected from 35 the group ggnsi s#ﬁg'ggfg&h% Wherein"2 & (L ufhiteroaryl

5- Met hyl - 5- (4- pheno®Y- phéfSRPpPUshacreriag freciaim2, eherein drieand ZiBe sutistihelon ahy of
2004 5- Met hy| - fhe(rhg(cirboh| aieh BARBRXMWBRARL L dine- 2 4 G trione:

5-n- But yl 155-(14}%%&90 9{ pen Bé'Sé rim di né‘y%d%#wgﬁ;&e @&%ﬁts&%ﬂmm
5- (4- (4-f1 uorop noxv}é- p%gﬁtﬁ%%l"b ri G &N, QHG (GrGasid, (Ci-Coperfiuoroalkyl, (C,-
ST NEL Nyl -5 (3 Bhonyb pheRG e ol g o g RoAlARIS! Snd 5 M

- yl - 5- ( 3- phenybg phe rimdine-2 .4 6-trione;, an -

et hyl - 5- (4- benzy| oqu'phe?}%%%%iéﬁm | 'H%-?"z,éﬂf"el???'ﬂﬂé‘;ls 0Xygen, Y is a bond, oxygen,
phar maceut i cal #4furacelpt 2802 -G&H;- arh©H0; .R' 38 hydrogenpbrafOR@;)RIkyl, @Akrein said (oo

COMEESL ot "SR S5 TR S Gh 0ol et
enphyserm,<%ac lﬁqél » and wherein said (C,-C,)alkyl may optionally be subsfituted by one to three
substituents independently selected from (Ci-Coalkyl, OH, NH,, (C,-C,)alkyiamino, di[(C,-
Caalkyllamino, (C,-C,)alkyloxy, -CONH,, -CONHR‘ and —CONR* and R? and R® are
independently selected from hydrogen and (C=Cy)alkyl.
29. A compound according to claim 1, wherein R? and R® are each hydrogen; X is
25  oxygen; Y is oxygen; and Z is (C,-Cyp)heteroaryi. '
30. A compound according to ciaim 1, wherein R is methyl; R* and R® are each
hydrogen; X is oxygen; Y is oxygen; and Z s (Ce-Cyaryl.
31. A compound according to claim 1, wherein R! is n-butyl; R? and R® are each
hydrogen; X is oxygen; Y is oxygen; and Z is (Ce-Colaryl.
30 32. A compound according to claim 1, wherein R is methyl; R? and R® are each
hydrogen; X is oxygen; Y is a bond; and Z is (CeCyplarvi.
33. A compound according to claim 1, wherein R is n-butyl; R? and R® are each
hydrogen; X is oxygen; Y is a bond; and Z is (CeCroaryl.
34. A compound according to claim 1, wherein said compound is selected from
35  the group consisting of:

5-Metf1yk5—(4—phenoxy-phenoxy}pyrimldine-ZA,B-h‘ione;



10 respiratory distress syndronme, asthma, chronic obstructive pul nonary

di sease, Al zheiner's di sease, organ transplar]h_tommty,ﬂg@g@gxmg allergic

reactions, allergic contact hypersensitivity, ~cancer, ti Y é ?%tlon

restenosis, periodontal disease, epidernolysis bullosa, osteoporosis,

| oosening of artificial joint inplants, atherosclerosis, aortic aneurysm
rction, stroke, cerebral

! . ant s, ¢ T oke, on
Schem o, head traumm earhEVPRERI et P RonR PR e BbR e di sor der s,

aut oi mmune di sor der s, SFcHbil rfg@@ﬁfeeo?d%mem}—pyﬁandﬁieﬁqalnﬁy_ndj seajsgj,oat hm'ygr ai ne,
i i phe toh ' ral _anyl oi ngi ,
OO P e oML P oA 5 e A 12 O

nootropi ¢ or cognition enhancenent, opF L€ Bsi s,
mul tipl e sclerosis, oeliely-affgphegembenaxy)-pyionidim-2.4.8jtiong;, nacul ar

degener ati ons abnor meg-pmapypslighil el orneal scarring,
sggeritis-, AiSDS, seglsa? ngg(sept ihjcl:lrbgﬁ%%z%ﬁmg'%abfﬁéfg%fmgha&@ud| ng a human,
conpri sing 20 an am)Lﬁi@‘e@‘V"%(‘*c‘?ﬂﬁ'ﬁd%d’hSﬂwW}‘wﬂmldineeﬁ.‘ﬂ.éﬁmqnee in such

treatnment and a phar rreghbineRbIalyREEEAADEAR tieddr]l €. 36. Use of an '
effective am)untpof o i to Claim1l in the preparation of

conmppund accordi ng tQ I
a medi cament for the bt eat’grﬂrllﬁ"“ﬁ?e”gcah?"é‘g’%‘&"”s@ e freaiment ofe ?tmjltt_gll srlgzied from the
consi sting of agtdupicohssting of .’ar&:ﬂﬁmﬁrﬁammbm}gﬁwﬂl §%§h°'ﬁ'@3ﬂ?%ﬁ‘?'ﬁ@ﬁ'§%“&ﬁcvt§
enphysenn, ut e.. Ik sease,.syndr.one, asthpm, IC
P HPI’% nary d ?g eage_!es,p [rgti'? zcﬁ%itegrgé%gﬂr%wes e%g’é'}/a of Yelc phsktctye RHimona| caqepge Alzheimer’s
cachexi a, all er giseaseeergen mplaetltb:égihg.a @m@dano;mgic @mgmgyh!w?@gihswgggﬁbm I %gos §
tissue ul cerati @ihcef, @8duNR 3 bon, P ' 5 e | deml O a,
ost eoporosi s,- | sgﬁi ng o?j_%g_r t_?_ i%lrtéeﬁg Jg)g%eﬁ%d | {ﬁpﬁig%ts%',epgc_@ﬁg‘ﬁ’@?cﬁ‘éﬁ?ﬁ%‘@mm-
aortic aneurys nfmmg Erifealiieint impipeis. alheroscepsisanatiiaandurybar ctrigestive ibard fiure,
cerebral i schemyecardus affaictichl ok Perdraf C@&leaﬂjci{ééa’,nﬂﬁ,gr g?ﬂgggp?e]ri b Geuro-
di sorders, . autojune. disorders. Huntington s disease, Parkinso .
di sease, mi grai n%),gH AP gt %Q'WB'HE‘? g&’fsmdﬁﬁuﬂ'&'ﬂm,s ffesase, Barkintnnisl disease,
anyl oi d angi opamlsge,inend@nressimincpﬁpheegm&apamy,eﬁ&mr@wbggfﬁrgﬁgfgnear |n|5%%pricyor
|'at eral scl er 0Sicsin: | cul] ar angi oge .. . 2
macul ar degener%ﬁ%i wéﬁﬁ%&?ﬂnﬁéﬁ a%ﬁ%(ﬁ’ﬁﬁé% 7 ﬁ'erm"ﬂ'ﬂﬁgaﬁﬁ@f%@ opnEagiogenesis,
scarring, scl eomeps P}W-m?%p@mnmns@mels?omw Ega!iﬁ@,nﬁ?h@?ia&ﬁ?l%mw
February 2004 3armifig,RBRARRADIE! 5&Rk £ IBARI n freatnent. of a .
condi ti on wi ch rrgﬁg be treat ed&%; tﬁ_e mﬁb [t?gﬁﬁ%+ nh'f‘?'ﬁ"‘i"gaﬁ"_'man'mm.'sm
met al | opr ot€i-naSeB8MPYRt of 2 eAmpgtnd of plaimydi efigctive. in tsuehtreatmentnand s iphgmemeutically
anount of a commeceptableadarrizt.ai m | effective in suc\:‘h treat ment and a o
Pharmaceutically acceptable carrier. 5 38. A Phar gageut |hcal _ C(r)]_rrg_o;s! ti onf for
It ' b treate the -inhibition of a
el an repr ol yai i o VARAPY STreaMAYNES AAPERStnd according to Caim 1 in he
- preparation of a medicament for the treatment of a disease selected from the group

consisting of arthritis, inflammatory bowel disease, Crohn's disease, emphysema, acute
respiratory disease syndrome, asthma, chronic obstructive pulmonary disease,
Alzheimers' disease, organ transplant toxicity, cachexia, allergic reactions, allergic
contact hypersensitivity, cancer, tissue ulceration, restenosis, periodontal disease,

epidermolysis bulflosa, osteoporosis, losening of artificial joint implants, atherosclerosis,
aortic aneurysm, congestive heart failure, myocardial infarction, stroke, cerebral
ischemia, head trauma, spinal cord injury, neuro-degenerative disorders, autoimmune
disorders, Hunfington's disease, Parkinson’s disease, migraine, depression, peripheral
neuropathy, pain, cerebral amyloid angiopathy, nootropic or cognition enhancement,
amyotrophic lateral sclerosis, multiple sclerosls, ocular angiogenesis, comeal injury,
macular degeneration, abnormal wound healing, bumns, diabetes, comeal scaming,
scleritis, AIDS, sepsis and septic shock in mammals.



| Si [ [ ' h treat nent
conprising an amount of a conmpound of claiml effective in such t
an(rtlrpa Phgr maceutically acceptable carrier. 394 Use of aft léélfrmm@z}arm;mt
of a compound according to Claim1l in the nmanufacture of a nedi canent for
inhibiting matrix netal | oproteinases in a mammal. 40, Use of an effective
anount of a conpound according to Claim1 in the manufacture of a
medi cament for inhi bi 87.ng ABHERhABRICEERIMo¥E ot Bueatréém of a condition which can be

treated by the inhibition of matrix metalloproteinases in-a mammal,* lnc!udmg a human,
comprising an amount of a compound of claim 1 effective in such treatment and &
pharmaceutically acceptable carrier.

5 38. A pharmaceutical composition for the treatment of a condition which can be
treated by the -inhibition of a mammalian reprolysin in a mammal, including a human,
comprising an amount of a compound of claim 1 effective in such treatment and a
pharmaceutically acceptable carrier.

39. Use of an effective amount of a compound according to Claim 1 in the
manufacture of a medicament for inhibiting matrix metalloproteinases in a mammal.

40, Use of an effective amount of a compound according to Claim 1 in the
manufacture of a medicament for inhibiting mammalian reprolysin in 2 mammal.



