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| NHI Bl TORS Background of the Invention The present invention relates to
pyrim din ,trione met al | oprotei-nase inhibitors, an

phar rraceut%Y%a]IL} g‘orrpo& tions and net hods of treatnent of gﬁ?{lgomﬁqgl on,

cancer and other 5 disorders. The conpgunds of the present invention are

I nhi bitors of zinc net al | oendopepti dases, especially those belonging to
the matrix netal |l oproteinase (also called MW or matrixin) and reprolysin’
(al so known as adanyl sin) subfanmlies of thg rre,}2| Ml ngs, at al..
Met hods i n Enr/ nol o@YRIVIDINE-2,4GTRIONE Lol ., Protein
Sci ence, 4, 823-840 (1995)) 10 Bhaekgivhfd of thefievemtioy of enzynes, currently

contai ns seventee %Q‘EFKQ&[ ﬁve(\Wéla}eS to %I&'&ZWHG%& Mf?ﬁ&%ﬂ%lb%dg
MWP- 10, MWP-11, MWP 4 MVP- 1

MVP- 19, MVP- ZePhaWﬁ@UW@P%ﬁ"Qnmm%dF °f<'iﬁ?§\${PF"‘ of dpiammation. (Agpes afd,other
regul ati ng t haisorders over of extracellular matrix proteins and as such play

i mportant roles i ghg %@Lnd@wﬁes O5h E.aém.ﬂmsfaﬁ.s.%ss & Yhbmesiderdopatitisses, 0N,

devel opmrent and 1 rentiati on. t1on %{{\/P é are expr éssed in
many pat hol ogfseesalsinperfelopseo Pﬁhw%me'@mnfaﬁwaﬂe'awé MVE of meldyi® andr nover
I S Ooccurri ng.reprolysirefesnphotvn ab/bfanyBinh subfamiiesref the mélzingrst(Bavwlings: et ali Metheds

degrading ty ( [ I as been
denonstrat ed f ehdrrSBe Q&eﬂsrseéé'zggg%)r?ﬂ ggﬁgggg%r#@%‘%%#a&ﬁwﬁ%?gpell et

al., J. d9n. | nvdde MWP 9“Pfa"’f'6ff ERYTI8S: \CureRtly, SPtRATEEVEIAGE
MVP- 9, MVP- 1 2)IMB2eMBIPS0 MIIB-T0 MMReS: (MR 8. SdMP110 cmmmarmw-nz iNMR: 83, t(MNIRx and

i nhi bi tion of ygeAE \Mir-38, MMvRL17 WsWﬁPﬁs' ﬁMP-Q&)PQﬁ& mpfs%réJnamew kidhRCk the
accel erated loss of cartilage Bw_cal Qeﬁ% eases such

ost eoart hri ti%e" BT FAife BrfEeHA K’Pt' Vg0 e'f'r‘Eﬁﬂ’& X DFPFELR ifsﬁuﬁ'% P&¥e known
as ADAMs (A Dmgertzhtergles in wondal piipdiddgiceloproceeses o) ag kploflustiony dewefopmpnt .and.  Cel |
Biol., 13 2&.@:&3&& 113 3aditon AREMMPR1A &péssea% rﬁén%'p&h&&&:daﬂsntd&lﬂﬁd i whigh
addition to .a netal | oprotei nase-1ike do |nF m)@ hr ee

di stinct ADANPMEEcagRtstive; 'ﬁ%ﬁt?ﬁ”?‘@& is ogeRng) 7* °’m7< HBE Wilkcr osi s
factor - al pha ptenyadtivilyray degvadingetygelACRllagen @he mrincpaimdlagmh Icaﬂhlamma&mm

ADAM 17 (TACE)erdoﬁstrraéﬁ Q@Ebsév@njeﬁpréégéd ﬁ'o“st’égﬁﬂﬁuc%m%@é Mxt@l‘\wnﬂ al. ! HIER. IR, osi s
factor-al pha N

ol ved L idinyel tissbb: oeetra P i d Wkl ik, WPl raee” °° %0

Letters, Z85,ovéRgpressdd Mlgsleocarffuitid trztilagerand inhibition f Iseree os AbointheseadIMABIAs a | S

the prine rrwxaéﬂd t@&:o& Qﬁbwe&fd@m&mﬁ{e& losb SPRARAE 1pRA of jolht EiSER8EsSsuRN s sept ic
shock ( Spooner Clini cal I'mmunol ogy an nmunopat hol ogy, 62 Sl11

(1992)). Ther@te&?’@"m"FW?f%' BfhiiSTNE- 2, a type 11 nenbrane
The mammalian repro!yslns are known as ADAMs (A Dlsmtegnn And

Metalioproteinase) (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-alpha converting enzyme (TACE), is

the most well known ADAM. ADAM-17 (TACE) is responsible for cleavage of cell bound

tumor necrosis factor-alpha (TNF-u, also known as cachectin). TNF-a is recognized to be

30 involved in many infectious and autoimmune diseases (W. Friers, FEBS Lefters, 285, 199
(1991)). Furthermore, it has been shown that TNF-a is the prime mediator of the inflammatory

response seen in sepsis and septic shock (Spooner, et al., Clinical Immunology and

Immunogathologx; 62 S11 (1992)). There are two forms of TNF-a, a type | membrane
protein of relative molecular mass 26,000 (26 kD) and a soluble 17 kD form‘ g_énerated from
35 the cell bound protein by specific proteolytic cleavage. The éoluble 17 kD form of TNF-x is
released by the cell and is associated with the deleterious effects of TNF-a. This form of



protein of relative nolecular mass 26,000 (26 kD) and a soluble 17 kD form
generated from 35 the cell bound protein by specific proteolytic cleavage.
The sol ubl e ormof TNF-a is released by the cell ci ated
with the delvg(t;g}rﬂlgglﬁs effects of TNF-a. This formof WO 01/ ?gy@"ﬂﬁ'&?
PCT/ 1 BO0/ 01090 -2 TNF-a is al so capabl e2of acting at sites distant from
the site of synthesis. Thus, inhibitors of TACE prevent the formation of
sol ubl e TNF-a and prevent the deleterious effects of the soluble factor.
Sel ect conpounds of the invention are potent inhibitors of aggrecanase, an
enzyme 5 i npihi-aktaisosapahle of adinadpteoiistat frem theistiagfesyaitRise Jave: "‘P«B’@"i&%‘anase
i s al so bel i evgsk brevdd® tdYormAMNG(sbRbie OMNELd. 8ndpredtint the eleRAGR, ofidEtd of #264
(1999)). The | og aggrecan fromthe cartilage matrix is an inportant
factor in the“ﬁ'ﬁ%&? %sion of joint diseases such as osteoarthritis and
rheumat oi d art hri t$elpctepmnppynids bf theé imention arg geterd dnhibiters pEaggsegees® @i teozysleow oOr

ELS% te Qer ée gzmsﬁam Rakd dég%ﬁ:og glf thesR HbeeAs %gﬁeﬁ%g% ilr\sho/saéb@u bhatamhave
ol B oF > hobla bl g B S 435 (05, 105088 7 0pen 7 i el v, o

al ., B| ochem mafioistapdmpdrent. factimihe pREESsiarGqf-joint Zjsedsed 9Uth)as osisodrthatisl amdge of
the expressi Ofeumdidiy sttt SHdCimtibitior b8 biRé@Rast Il expbREPRSIRNS S UidcR ihelBssdr ¢ he

ADAM s |ncrea%igﬁ}1q?fulj significance of the role of inhibition of this
cl ass of enzy hgem ated. 15 It is recognized that different
conbi nati éhs of M@Ethes ADAMsABARNE shown exprEsssie dathalogic Sifuetops includd ARAM I cal

situations. Aps.§ Gk, ethhUbéuélCtEr%mWZt?ﬁ 539-96‘2 LR ﬂaaﬁ«ww ParldOfs (Wi ditVi dual
ADAM s and/ or ' ases. For eXanple,

nmp
r heunat oi d P o‘% %?W?mj |‘§"é‘3§"€eq?ﬂ Srhe pxpressaly by
excessi ve TNFpHysigledical sybsfratels end dissese aséoqamrmf theADAM's irceasssithiel falhsignificanee t hi s

caSﬁ a COWpi%fﬂQréngﬁnh;bEim bﬂmd&;@% MHeB t.as 20 wel | i’is MWP' s
sSucC as may e e er contr ., 1nh a |ess
i nfl am‘ralv(,})gr:‘y i oi nt't! 8"’58%{?8 g‘%’ﬁf §,‘_"“86‘ﬁ%@9&r?6%e’ipﬁéfedi'?lhi bi t

mat ri x degr addiffegent qugws!mtla@s Mﬁt&hﬁnmrsnm\ ST selagtiviies for islidduabd. The

pr ﬁsgnz I nvePAmst ml MMFEOm&) &9 : fr@difotma&.udar d.éessép%lr Bap Ieoahbﬁlﬁéi&& }‘ y
nhibitors o r.u erenti se and reprolysin

activity (pret r@?‘%hﬁ A iﬁ}ﬁﬁ%"f ’ﬂ'ﬂ ‘{ﬁ %Snzﬁngh W%"etr&%ée"ﬁf

preferred i nhifisint meigx ednsttupnisy Irethib ca5|¢ea £ampewriddhas inhibitscTAGEand ahdrepabase mslentify

i ncl ude t fws ewathdsClames | sagt hé/WIMP-isnhub)bb& me?redO{heifaSi eny béHuLzM Bvéiesé\/'vp 1.

Matri x rretallorot i nase . .and r ol bitors are wel novvn|nt e

literature. reteryJan gis eaﬁ%‘i“ tﬁl%@gﬁ’v‘fﬂ? m@m@é@a}@"‘bﬁm%m@ it cenber
30, 1998, refMMEssl@heeMM&Hﬂ butmpt TAGECayde Prefierréd.t r i one MVP i nhi bitors.

European Patent PuRb pfesdnt ﬂoen@féﬁna%’rﬁm Bisdobdrs Rl itk bdssiBil tolﬁenuiy%%ug!igi ers to

certain hetergey el \uin Mirens MeRicrnissse S roroysh sy (braiarchy, MMB1S bhibitowy

25 activily). One group of preferred inhibitors of formula | the inventors have been able to identify
include those which selectively inhibit MMP-13 preferentially over MMP-1,

Matrix metalloproteinase and reprolysin inhibitors are well known in the literature.

Specifically, PCT publication WO 98/58925, published December 30, 1998, refers to certain

pyrimidine-2,4,6 trione MMP inhibitors. European Patent Publication 606,046, published Juty

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 end February 26, 1998, respectively, refer to aryisulfonyl hydroxamic acids. PCT

publication WO 98/03516, published January 28, 1998 refers to phosphinates with MMP



I ssued January 19, 1999, refers to cyclic arylsul fonyl am no hydroxam c
acids that are useful as MVP Inhibitors. PCT Publication WD 98134918,

publ i shed Wwopma61l3, 1998, refers to heterocyclic hydr oRSHIBIOAHIN S

i ncluding certain dial kyl-substituted ggrrpounds that are useful as MW

I nhi bitors. PCT publications WO 96/27583 and WO 98/ 07697, published March
7, 35 1996 and February 26, 1998. respectively, refer to aryl sul fonyl
hydroxam c acids. PCT publication WO 98/03516, published January 29, 1998

r ELFF s top %Wg?gg%bn&btbh dwd&éAAOp&H.éhJeQ&L:aLusPET 44980 Pl OR-unAbsuikddVi t . gCT

publi cation e titute

aryl sul fonylaa’h‘f"ﬁ’ B?%S%E’ﬁ?'ﬁ' c A¢gsy Zi’%t@d‘i" %@BI%\?CSQEEI&%Eg ‘@@lg %@éﬂi%gﬁd WO 98

08815, both puqmsﬁnldm&arm,acﬁ Neasctefes o ceB@i heterogycic MMP inbibitass. nUnited lalss fatentc MvP

:c _”Ih' 3' fb\or S. ; bﬁlugétﬁ%gﬁéo%él%% aﬁé‘%}@/ﬁéezts@m {lé@hudaastzfiﬂds@%@83&&&6\%&%&&6% bOéI h
ile ugus so refer to ro an

TACE i nhbi e ac MiP 9" A&Ed’%)‘é""?’éf eﬁgé’h‘ﬁ'}f aﬁﬁlﬂ *éépfeﬁﬁib"“ca%aﬁs and

appl i cat i onapplisatibesrieisyebyincopgetedbyrdfetence ipfiegntiletye in its entirety. Summary

of the Invention The pr esent |n\gg,wnh,9|3ftﬁginegng§, to conpounds of the fornula:

ORLRX Ar'-Y-Z ﬁ thjF hydrogen (C1-C4)

per f | uor oal kyl , (@prﬁﬁ?téﬂ"ﬁ?}'f’" tis "E@?P he. wherein said

(C, -Co)al kyl or (C3-COcycl oal 1may optionally cont ain one to three

het er oat ons i ndependent |2 sel fr%n oxydes, >NR5 and sul fur, wherein

said (C1l-C,)al kyl or (C3- CGN yC kyl" may al so optionally be substltut ed

by one to two substituents ifdepehdently selected flom (C -CA)al kyl,

(C6-C,0)aryl, (C2-C')heter NH2, (C,-C4)al kylam no, di[(C, 15

C4) al kyl jami no, (C3-C,)cycioal yl am no, (C3-C6)cydoal kyl (C, - C4) al kyl am no,

(C -C4)al koxy, - CONH2, -CONHRfs - CON(R4)6 and (C3-C,)cycl oal kyl, wherein

ndepend8nt |y cMEERLE S PSS Co BRI r Sy Caa raRprarn
i ndependent kaid {6} Gaigidor (GB.Jeydtbaliy emayo optiod@illy Cadtain lopk tphtbree | hetemglons ( C, -
C4) al kyl meyqQahdenfi Al debisd et bl é?.neNhetaﬁa Q@R rWh%&hﬁS&@@b fo My ¥ yoen, >NRS
or sul fur ana sald”™ 20 (Cl-C4 ? e 0 nal | St tuteqyby
(CB- C, 0) ar y Poeyclegimay ?é’P??&%“}?Ibe W“\f/ﬁﬁﬁ "E q‘@l 'éﬂ\ém § 4?
((jiC[S( g6) g;églstlkgdeambm dCy- %ﬁlkylﬂp}'@id)aiybé@zf/ém:mm (ec;l ;Hz (Z&%agigma
( alkyta
(C3- ) eyl Ogﬁﬁlﬂnﬂ% CCONE)L 3 4 ( B (C,-C,)cya/oaﬂyglﬁ*(erreigas\éldc&g 535 009F may
optionally contain one or two heteroatoms independently selected from >NR?, oxygen and sulfur.
_ R? and R® are independently selected from hydrogen or (C,-C,)alkyl wherein said (C.-
C.,)alkyt may optionally contain one heteroatorn selected from oxygen, >NRS or suffur and said
20 (C,-C,alkyl may be optionally substituted by (Ce-Cio)aryl, (C-Cio)neteroaryl, OH, NH,, (C,-
C,)Jalkylamino, dif(C,-C,)alkyiJamino, (Cs-Cs)cycloalkylamino, (C;-Ce)cycloalkyl(C,-C,Jalkylamino,
(C,-CJ)alkoxy, —CON(R®), or (Cs-Cs)cycioalkyl; wherein said (Cs-Cs)cycloalkyl may contain one
or two heteroatoms independently selected from >NRS, oxygen and sulfur;
X is selected from the group consisting of oxygen, sulfur, >SO,, >8=0, >NR?, -CH,0-,
25  -OCHy-, -CH,S-, -CHy(S=0)-, -CH,SO,-, -SCH,~, -SOCH-, -SO,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,-C,)alkyl;
R® wherever it occurs is independently selected from hydrogen, (C,-C,)atkyl, (Ce-
Co)aryl, (C,-Co)heteroaryl, OH, -CONH,, -CONHRY, -CON(R*), and (Cs-Cy)cycloalkyl;




or two heteroatons independently selected from >NR5, oxygen and sul fur, X
is selected fromthe group consisting of: oxygen, sulfur, >S02, >S=0, >NR4,
-CH2O-, 25 wa@dn26ll - CH2S-, - CH2(S=0) -, - CH2S2-, -SCHZ-, p&ﬁd&omgo
-SOZCHZ-, - N(R4) CH2-, -CHZN(R4) -N(R4 SO2- and -SO2N(R4) -; R4 wherever
It occurs is independently sel ected from ydrogen and (C, - C4) al kyl; RS
wherever it occurs is independently selected fromhydrogen, (C, -C4)alkyl,
(C6- Cl6)aryl, (C2-C 6)hetegparyl, OH -CONH2, -CENHR4, - CON(R4)2 and

C3- 08) cycl oal kyl iy; Nt ted
From the. ar oup Zor,*s.y‘-i%ﬁ%%ﬁ*%m o) ﬁﬁﬁg}géﬁ% oo L i, Y5 48, o1 o

- CH2-, - CH2O- cﬁﬁéozsoc”zsé%%'- Wit ,

- SOZCHZ- _— NHCH;NH —CHZCH;%NBH-CH-GNBSBQand -SG}NIF—QH— -NHSQ2- and -SQ2NH-; Ar' is
C6- C, I h C6- C, I

ECS- CG;)E:iz:)c/)al E% (%(%%d% ﬁiyﬂf g%l%ﬂﬂeze@; IIqsll (or (C(Z)) ?:r)c/) het er oar

wherein orfe or twd BfC erq‘réa’V' (g Cosclogiv!. dEormicyepalkyids fated %M‘?@V{ or

( C3- C8) cydoal whgtefnCane omaoaif hylnnwearbdnrmomlsw (@@.)ﬁﬁhhm ed(dyr.)belbsikyel- ons

i ndependent | Yo gﬁgl P%&IOI’I Xcgﬁ Q¥ h§tHJo£tUt§1s in r%ﬁﬁ’sel &rﬁ%}rﬂ)xg)? gﬁlﬂ: OZ may

be optionally ny 0 e ring ons ca
formng an ackfp NF%naI bond by one to three substltuents |ndependently
sel ected fromF, GhereiBisr! and¥nayBeloptiohally Substinitéd/dn,any ﬁlhe(aﬂb ﬁ!ﬁb’oﬁ btd&& eapatiy | |,

(C, - C4) peyq U R -#é)é%ugaﬂogfw% ok @4 hereogsn(u%ism@ Lo s 3%%, ok the

phar maceut | ca y acce e salts |nvent|oh Ars0
rel ates to tHe% p‘Pfé!rﬁ?H S (G- FA)P"@E?!@?H%BFECWW i{SrCdaliews and {Cof
conmpounds of Gkecidatiyioryy a | . The aci ds which are used to prepare the

pharmaceutical ly %gm,ﬁwgfgi %}g&g{é%ﬁg‘e ts of the aforenentioned base

conpounds of this_invention form non-toxi ¢ add addition
salts, i.e., saltdherieatinyenfign gsnreiaies otrphemarapticalyaceapiable acid additienssits such as
t he hydr otsh| qf icatepouritig A dierfamiuida., Thy eeias witlchOare ubdd tb repare el fraintacedtcaly| f at e,

phosphat e, a%&LpQHQ S04 @aflon sgﬁsle #b %wﬁ%oéﬁas{&hﬂé%ﬁs of ﬁ\% ngleﬁiloﬁ %rg%%Se

tartrate, bitartrate, succi nat uoon
saccharat e, H@l‘??cf%[{“e“°"ﬁ%1°r?&14@§’&¢"?“0??§’t de., slts-gentaining ehaamwogw&mm fonat e,

p-t ol uenesul fanioed, suends piETBRIrahibride, hydl:obionudﬁthmfbmué- laitrgite( Buﬁ&dbﬁmhk 3-
napht ot )| SAbpfise BAE YR i bl Bl 530 o 58 bt ey O
phar mace A% c d1aepten SRR bR esa§‘§laF§F drenzorigs anethanpsuifonate uefbrpewifonetsy nul a |
that are aci dhenzehesulfondte|r p-toiesestifoaste érhabarﬁdafen‘{n_Jé_Q N1,1 Methglerdtis2hipdrdxg-3Wi t h
' naphthoate)jsalts. - :
The invention also relates to base addition salts of formula I. The chemical bases that
may be used as reagents to prepare pharmaceutically 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 phammacologically acceptable cations such as alkali metal cations ( eg., potassium and
sodium) and alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water-
soluble amine addition salts such as N-methylglucamine-(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



such compounds. Such non-toxic base salts include, but are not limted to
those derived from such pharnacol ogically acceptable cations such as

al kal i et glo fiabdipns (_eg, potassium and sodium and al krhibRes@pt h net al
cations (etc.., calcium and magnesi un), amoni um or water- sol uble am ne

addition salts such as N nethyl] gl ucam e, (meglum ne), and the lower 30

al kanol ammoni um and ot her base salts of pharnmaceutically acceptable organic
am nes. The term"a bond", as used herein in the group Y. neans that the
groups Ar' apd Z a LI e egt.ed %1 QUIR 3 CRERRRE R PAkahioNd SO as
to form pendtg?lrf‘_’%aré/'%' P?‘)H%sé%%%he?g%g gl phen F L&%{'}g ferm al Eﬂ?}'l " “Tas used _
herei n, unl essstierer wi se i ndi cated, includes saturated 35 nonoval ent

hydr ocarbon radi CreSeriautkeng", 36 Lstid@iein, (ileas ohedise indieated, iincludes ihgdrocadom

conbi nations _\WD 01/12611 PCT/ | b 9 -5t Ky, TRidRS or Wher ever
they occur, 'ﬁé‘?‘%°é’“‘8‘6‘??%‘r'?aqg’?/e§u é’?%?eu%'gga@? sgﬁ é'ﬁfﬁ%gg'%lé 4%’ﬂ'gstut,ué,??\t. The

t er m " al kieny¢ombingtiongtherepther ei n, unl ess ot herw se i ndi cated, includes

hydrocarbon radifhghémCarng, B4 Ggbd dbreinQidtiidss BR@wRe Mblicated, indllidbg eydrstdrbbavi ng
straight, branched or cyeli.c npieti f ' ' ) he term
"al kynyl ", a'?d"ﬁfésec&"tﬁ'a'%lytﬁe,asﬂ? Ar E0% E"S‘?’E‘gﬁﬁvﬁ'es%m?ﬁ‘glpdcea%ﬁ%h, ?ﬁﬁbﬁgg‘gxﬂ;%r ocar bon
radi cal s conergydli¢ mejetigs orjcomipationséheteatk hon- car bon tripl e bond |inkage and

havi ng straight, ne @i Radxy”@6 ussdhbicn, ifonided O-aiky! Groussaniblein 2dily B2 téfieed0f . The
term "al lgogxy%,evas used herein, includes O al kyl groups wherein "alkyl" is

as defin ®%bove. The term "hal 0", as used herein, unless otherw se

i ndi cat ed, i ncl udis tarm thelof. @& used fhergip, unless otherwiss inglicalsd, inclyges fivoring, calpneq |
fluorine or éhiRg oriRine, PhferdofyMdring@dryhiorineas used herein, unl ess otherw se

i ndi cat ed, includgs,an,organi ' | A | Lo
hydr ocar bon by rgﬁﬁ\t/ea "agf"%nllesgdolﬁe%?rﬂﬁ?@ésﬁyﬁg%géE‘g'?gtés&t’jgﬁgd&ssg’éﬁgﬁ'&:&cﬁl 15
napht hyl , opdefivaddomyn gigmaticihydrecagpomby remeval of oag r mays hxdregeps sYN R RAEYI L ch as
12 L:gogo,o) ol ?ragnmm%gmauyrkhw?ted by it }‘tda a@uimetshtlgelituen(scsuucee floloO ENyaro, cyano, ]
-C 0)aryl oxy,,. CyC I Roky, tri net hoxy,

or (C, -08) airk'tm?'/.mfﬁ’ﬂrgm%'n&'ﬁ@%ﬁ’a@ﬁw?&%@'ugéE’E;ere| n, 'u%’ﬁJgisobd@%ﬁ'erw se

i ndi cat ed, i9fupgmetioxyor hGadll® radical derived froman aromatic

het erocycl i ¢ conpre fem Mhétefoaiyd a3 |us@f hefeihe urdess bbéraisé indicaa indudes dorganich as

ot r ol yl - Bgteh B s bl eerdelt Sy ok sl 60 more el 12201 V1 -
i sobenzo?r ysuch (se npytidvh | vy P, rthiony), yigothiazolyl, imlidppoivl,; kenzipidagolyl. tetseoiflny|
carbazol yl , jyr@MAZpYrisldy, GlhoRE Glodgbinoly) Xabu, , isdbenzatuiyi, daebiienyq rpyrazolyl,
benzoxazol yl ., 0pt L ORAl! Yok Lhrbddbfid k¥adomt Onidzoft!! LAtdyE BuBRkbdWERt S as
defined bel oW Such as” _ ]

benzoxazolyl, optionally substituted by 1 to 3 suitable substituents as defined below such as

fluoro, chioro, trifiuoromethyl, (Cy-Celalkoxy, (CeCiolaryloxy,  (Cy-Colcycloalkyloxy,

25  trifivoromethoxy, diﬂuoroméﬂloxy or (C,-Cgalkyl.

“A suitable substituent” is intended to mean a chemically and pharmaceutically
acceptable functionsl 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. lliustrative example_s of suitable substituents include, but are not limited to halo groups,

30  perfluoroalkyl groups, pérﬂuoroalkoxy groups, alkyl groups, hydroxy groups, OXo groups,
mercapto groups, alkylthid groups, alkoxy graups, aryl or heleroaryl groups, aryloxy or
heteroaryloxy groups, aralkyl or heteroaralkyl groups, aralkoxy or heteroaralkoxy groups,
carboxy groups, amino groi'.lps. alkyl- and dialkylamino groups, carbamoy! groups, alkyicarbonyl
groups, alkoxycarbony! groups, alkylaminocarbonyl groups dialkylamino carbonyl groups,

35 arylcarbonyl groups, aryloxycarbonyl groups, alkylsulfony! groups, an arylsulfonyl groups and the
like.



fluoro, chloro, trifluoronethyl, (C C6)a| koxy, (C6 C o)aryl oxy,

( C3- Ce) cydoal kyl oxy 25 trifluorgnmethoxy;: . difl uor omet hoxy or (C, -Cg)al kyl .
"A suitabl ewpﬁ fuuent” is i nt ended t.o mean a chem cal | yP@p 00/01090

phar maceutic y accept abl'e ‘functional group |.e.'--'=',- a noi ety that does not
negate the inhibitory activity of the .In¥entive conpounds. Such suitable
substituents may be routinely selected by those skilled in the art.
II'lustrative exanpl es of suifable substituents ing Jrude but are not limted
to hal o groups, 30<Bgf bl ous%% owom&g?wﬁam B g 50 P AP i
groups, hydroxy groups, ¢! groups, rou

al koxy groups, enerww\erefomtTé\swwpn fQ‘PGE:fS’sa“ °B{'F§' PSS'R?S @r\anﬂmp@aﬁwfngr oups,
aral kyl or hets%?ééﬁbrﬁérkﬁdﬂwé}&&hﬂ&ﬁnds&f RiTHAK Y ardrmikiree hebRl B YonPoaidp 9f the

Carboxy. gr oUP, ok 10, SLQYP yrerdh ien Dt Ay LU0 EBHERTPY!

groups, al kyl oxycar onyI groups am nocar bonyl
groups di alskylfermitab car bonyl groups, 35 aryl carbonyl groups,

?Lyl oryﬁar b\?\?)ylol/g; @%Te%ag'T y&naybfftmwen@ﬁe«umsemwmawh#myéchwaasgas alnd |
e i ke. n &l a
contain chiral cent%g'l’% ﬁfﬁ'ﬁdt‘:ﬂrgmé'f'%s °29'8XV§1"°" 'gdugeﬁ?eren e'ﬁgﬁ'lggdrrer

forms. This i nGdMxirure prefetably wherein & i ogygen: cuere prefermbly whereim Xris 2 oansk 9’,<¥Qen

di asterioners sgpg -cﬁzt 8509 L0TM)FSr SCH,O, moRereieHROIHBER YOS olyBénTLOGH, or EHJO-,

m xtures t ereofipﬁji S vﬁ%ﬂwds of the invention also exist in different

t aut onenc for MRS PRFRDY BRYP& ates to all tautoners of 5 fornula 1.

Pref erred conpound®©thef emtodimients efithe invention inclutirpthese spropouinds oRfermauied wherelnXds each

?(ydrogen O hatur, WS@EQSC&,-GQJ@QQ%‘J@,—O&-S HL-nM&Btﬁré?éiggmﬁ!kévﬂeYtﬁlQWerel n
i s oxygen, r a i e

preferably V\/ner"’@e?fs\'}mf s%_% >8Rg%c§3'€pgééﬁb W?e b?y(ﬁ?fm ﬁ% Xg‘ @aﬂg’?’ror

-CH2O-, nore pﬁ%mmwmnmwswmgen -OCH2- or -CHZO, 10 nost

FLef er abl y1sWh§r ei ][1o%&&n:flammaﬁaofug.MmQﬁfaﬁmﬁmewnﬁa&n&bﬁorhﬂhewhéramxisggl ude
ose conmpounds,.Q a erein

 Crosco. o T ShpEGINRIL o N RS ey ptgily e ¥ e 5806, oS S AL £ e

-CH2-, >S02, ->80m20CH; or GHEO-,, mare peefanablyl wirerdinl ¥ indeagen. mORH;-or ofelifsnmost 0 CH2-

or -CH2O, npdrersbiyafrtfeRMidoxppRr €in Y is oxygen 15 O her enbodi nents of

thelnventlonlncl ounds, of f | wherein X.i . >NR'

Lo T o g Dl st"%@? <o s 5 Sopolis o e | borgn 8

sul fur, -Q@E2- ~N(RSCR,or -SIGMRY)- anore pierably wheseie Yis @ bendabiygenvbiifureiGil-Y>$ @

oxygen, - OCH2-.08K, o COR©-, mdi® griferaBly ¥hEEIA N 13/ oxPbMAl DO, Ymbst praiedeBi§ herbth ey
enbodi nment s ofox; he i nvention incl ude those corrpounds of fornmula | wherein X

S

Other preferred compounds are those wherein Ar' is optionally substituted phenyl.
Other embodiments of the invention include those compounds of formula | wherein Zis
25  (Cg-C,paryl, preferably phenyl, optlonally substituted with one or more. substituents, preferably
Zero, one or two substituents, independently selected from F, CI_, Br, -CN, OH, {C,-C,)alkyl, (C,~
C,)perfluoroalkyl, (C,-C,)perfluoroalkoxy, (C,-C,)alkoxy and {Cs-C,)cycioalkyloxy.
Other embodiments of the invention include those compounds of formula | wherein Z is
(Cs-Csy)eycloalkyl (i.e. (C,-C,)cycloalkyl or (C5-Cg)cycloalkyloxy-(C,-C,)alkyl), wherein one or two
30 ofthering carbon atoms of said (Cs-Cy)cycloalkyl may optionally be replaced by heteroatoms
independently selected from oxygen, sulfur or NRS, wherein R® is selected from hydrogen, (C,-
CJalkyl, (Ce-Cylaryl, (C,-Ci)heteroaryl, OH, -CONH, -CONHR!, -CON(R*), and (Cs
Celcycloalkyl. Such preferred groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
tetrahydrofuranyl, tetrahydropyranyl, N-methyl-3-azetidinyl, piperazinyl, piperidinyl, 1,3-
35 oxazolidin4-on-5-yl, 1,3-oxazolidin-2,4-dion-5-yl, 4,5-dihydro-1,2-oxazolidin-3-on4-yl, 1,3-
thiazolidin-4-on-5-yl, 1,3-thiazolidin-2,4-dion-5-yl, 1,3-imidazalidin-4-on-5-yl, 1,3-imidazolidin-2,4-



20 -N(R4) S2- or -S2N(R)-, nore preferably wherein Y is a bond, oxygen,
sul fur, -CH2-, >S02, -0OCH2- or -CH2O, nore preferably wherein Y is
oxygen, -OOH2oy126i3st preferably wherein Y is oxygen. O hectasooaieser ed
conpounds are those wherein Ar' is optignally substituted phenyl. Qher
enbodi nents of the invention include those conpounds of formula | wherein Z
iIs 25 (C6-C,o0)aryi. preferably phenyl, optionally substituted with one or
more. substituents, preferably zero, one or two substituents, independently"®
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enmbodi nent s S‘P"?‘ﬂe M’i’ Hﬁ%“ﬂ' é’y'?ﬁl??;"'e'g%%ﬂﬂy'gw Pt iherein z-
is (C3-C8)cyudul Ketiahydro-B3-thiafi34-0CH-wly Gbtahydroy! . 3-thiazin-2.4-dion-5-yl,  thiomorpholinyl,

(&3-&B) Cydoa{hl&%bﬁﬁdﬁn-@ Gn-2 94) al Kﬁbh\hmhdﬁﬁ-@g-@bﬂzgﬂe 0b 3Idero-$Q-ttﬁéfzmmﬁ-2fyl ng

carbon atons_of sai &éigﬁz % %qu‘b?;?gyg tlonaily be repl.aced

het er oat ofrs PFHRPE 1"y°'*’§'4r cfé‘&'h Brp-onzhopfht fpxalyydron]ssd: ein R5

i s sel ected @ioredy, hmiarazg@mn-:i(w: pipeiddin-ab-Kigh-3-yl( Beratpdo)1ddythiadidzioD-oG6e, 156t er oar yl ,
e O ol et st o e Bl

t et r ahydr of u?‘)ﬁlnﬁ? 'gt %ﬁ?’%ﬁw rféq‘?m%&et %‘?"B@?"ﬁ‘m nyi,

pl peri di nyl , 5-6n-8yl356-0kirei-2, d-loxadlézm}&oﬁs-yﬂ szdm&zﬂdodml ﬂ‘]d4l s2dHdazins- y| |

4, 5- di hydg 0- d.ords-@> j}é?érétﬁv rbyéoﬂ?d} 13- fbiobuth 3cyclB$Hn3'? Ol:g}cﬂhélyl t&ﬂﬁy’%’r&ﬂmnyl
f,3-thiazolidin-

di on- 5- %M azoljd -
131 i s ol PR NTRT S F ) PR ORGP N re%ﬁwiewwdmv' and
1, 2- pyr azol i "erpholinybmeré -preferablye tyclabrgpli, ycbb@ylooyelepentyl cysiohdxylyfetrahydrofuranyl
tetrahydnrl Q\d%ﬁ% pﬁar@l’ mgé?t) Brgfeébly Lydoﬁmﬁlpﬁﬁﬂy%hmnﬂgﬁﬂ%*&pﬁaﬁn 2 yl,

nmor phol i n- 3, 5- Y oxazi n- 3-
et Pyl o- 1. 2.t 110 PHedinsRE O Ineniep gkgR icse pompone.t s bepa 7.5 )
t hi onor piol i (FyLacyclodikytiPed.jaling] wher@n one 2r Yo of thieoringr ganihi atonB, §- shido(Cs2- v |

i, g gi Eyg; o ffasaiwgzgdyﬁ'& Ry %pﬁbhally 5% gbﬂpwasaéay@r ﬂe:émzto,ds ddpendanty rsenéaad- ol

I hy | I n- X yi,
pi per azi n- 2- “ﬁ‘f'p?é le H“%Z%Réis&ﬁ' ‘v{"m hydmge“ AL Z%C ).
t et r ahydr o- ﬂ%?a@th#roml.l te'i! NCENds - GEONHE, ECON(R'), and (Cy-Cylcycioalkyl. Preferred

g' gya’rﬁ 1rg ﬁol JRZIa&Hd hetsc n&gyl@lnyi are]as?deéﬁrigé‘da%' Breferrddaif ¥ said (C,-
t et rahyé %- 1 W M@ a’S"‘SﬁY'WIa“‘}/%hyf“'ﬁ triazin-5-on-6-yl,

t et r ahydr o- 1 2. 4QbeadnlmEm¢nts§ittmm&nty>h inciadedhase lagropoonds of formula | wherein Z is
2. 4- oxadi azi@;8;)Rlerlan. . preferdbiyt- ,N- ,,3,,.5/, dlmyﬁ }é{,waz%@d J,,, triazin
10 6-on-5-yl fera Io ro C u cIo ohexyl
t et r ahydr of Lﬂgﬁ‘ﬁv azolyly EF%/ZQ'HQ//WFEV g%g'fd {‘I'-‘W&EW%/ '@Mgé ﬁ%gr azi nyl ,
pi peri di nyl bemm&tyﬂwazgw indklyh yisoingelyl puniop, phtblaquvyllsqmow M’!&r
tcytcl oEr gﬂyl ,bemﬁ]&autovbfnzsme Mrbferal S}rﬁﬁeﬁﬁihd lof pyradnyidmBdt b Fe?ems gnd
et rahydr opyra nDs cyclo of ur.any an
t et r ahydr op y Mheresg géi‘m g%??g%?(')’ sl“%ﬁ'n%ﬁé’f L§
conpounds ofsubsfwuentd, aSIIlchvvhaér dibgro,Z chigro, 1tGAUOOBet@R) ClifFetBaalion ( @s-Q?nHMyI
wher ei n one tforbiméhday, dtﬂﬁ@o,ﬁdmg,&@makﬁt ons of said (C3-
Ce) cycl oal kyl (C, may opti he repl aced b er gat ans
i ndependent 1 y Selo(g%% 8£|¥ed comgou ofae nvention mcludeg\osevsherelryAr henﬁor(&-
30  Cypheteroaryl; preferably pyridyl, furyl, pyrroyl, thienyl, isothiazolyl, imidazolyl, benzimidazolyl,
tetrazolyl, pyrazinyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl,
pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl, oxazolyl, benzthiazolyl or
benzoxazolyl, mere preferably phenyl, pyridinyl, pyrazinyl, pyrimidyl, most preferably pyridyt or
phenyl optionally substituted by 1 to 3 suitable subsfituents, such as fluoro, chloro,
35 trifiuoromethyl, (C,-C;)alkoxy, (CsCq)aryloxy, trifluoromethoxy, diffuoromethoxy or (C,-Cg)alkyi.



from oxygen, sulfur or >NR5, wherein R5 is selected from hydrogen,

(C -C)alkyl, (C6-ClO0)aryl, (C2-C70)heteroaryl, OH -CONH2, - CONHR4,

- CON(R4) 2 a0 0103¢61te) cydoal kyl . Preferred - cycl oal kyl and hetmoooisd oal Kyl
rings are as described abovgli Preferred gl kyl of $a|d (C3 20

Ce) cydoal kyl (C, - C4) al kyl are methyl ene and et hyl ene. O her enbodi ments of
the invention include those conpounds of formula | wherein Z is
(C2-C,o)heteroaryl; preferably pyridyl, furyl, pyrroyl, thienyl,

i sot hi gzlol yl, im Ct&ﬁé?'d‘éferredbﬁ{hﬁéﬂ%@leﬂé leventl&?‘irfcl@aégw.lae WJ:@N‘@QH Zar | vl
pyri m dy gui n I SO nQ epzof ur saobenzo enzot hl eny
pyraznyl, ind¥P tuYedl é’cﬁ"ﬁg#’#‘w“ Bihen aloms %“3%'82?5%5’(’9’1‘9 an ?59!%[%'0‘?%? 0y 078 %z ol yi |
oxazol yl . 25 berzsvbstiveos \ihdegendbrdin zsslealed | fiom, Fri,e Bpr-SNe Qb | (@ -Pyatkytl yiC,-

pyrimdyl or gydeditérbaiy, (ClRberRloRbRESRENC, ach of said
(C2-C10) he% ero‘zl{ey { |)g?1a°% @Qsﬁ%ﬁﬁ%ﬁuﬁa&cfﬂ’eﬁﬁmffsw t abl e

substituents, suc W“&Eg'?fF'E)R?rCBmp?’:‘Hgsd?fH'e IVEREOR [BEPASRRMASHRds of fermulesh wherein ¥
( C5- C10) ar y| o pxygert, Iiist & brnd,coxpdehcsuliur, -GHE- amzom-boo:ycmo- RUs hikggeh kyic,- Ot her
preferred congguigd ﬁhe‘?ém Hﬁc'-&}léﬂ&%&fbpﬁdﬂ%%&ﬁaﬂ &Qﬁ@wﬂas.eatﬁnﬁaé“ bR enyl or

02- 30 C10) he referabl r|d ur rro
|(sot hi azol yl) ‘83?% Wg b?—fﬂzﬁ% t X'd (?é?‘l’%ﬁ'o?'t%" m ?'%&P‘H’?Ta"y be
pyri m dyl, qusms)lm}dd bypl;!n)qmreecsh:rgsluguerme(pm;fablyyérp qneoblanxm’stneyﬂs) indeperideitiai eny| |
pyrazol y1 go i naRkikh g S€LE5MyY on, R '@xboa.@amazai( .;a@@mﬁaod% Jal

t hi az. ol yI enzt hi azal
phenyl , pyndn@%‘ﬂ’p oo\"ﬁ"t? nd CONR ) WIRz aHQ)Et a’ﬁr"@F%ﬁ"S%*’X/sWi’ 89'1‘ h!ﬂ""gebhenyl
opti onal | y SudndiCiQalkyl. by | to 3 suitable substi tuents, such as fluoro,

chloro, 35 trifl ugspe 1
tritluoronet S@X_X w difl ﬁ@&?@%%&%%@%%e% om&)a%xg prein R' s

PCT/ | BOO/ 010 eptireslly sPaipining ope é‘bﬂ'ﬁ% Ha‘%msﬁf’mi H@’efPfﬂ'?hérﬁ‘m dpterorlems de
t hose whet&i rseparatedirycht leastioge cashobstontpn&fsdﬁpﬂ:emnysaﬁhetehmomlmgu-saf Oafiostit OB

capabl e of faq réf%rm/ @Fwﬁéidh Eé:@f@lc YRR DbsiRIe8 with O ﬁ,dg léb)EIHIJrM?: biftc-

| ndependent |y cte
C4) per f | uor od ‘%@‘V‘ﬁ C&&%mqr—g@g@{)kggg?raby@[( )’QW"M@P and
(C3-C6) cycl oal kyl @ﬂ)er eﬁbddmutsrnféhmmdn drmbmwm;beundﬁ ot e famule ) twherginianc| ude

conpounds of léé&f&ﬁ\é'o?R’lorR’\ﬂ ESE %Ik% oﬂn&ag)% Br-. gul fur,
-CHr, >S - Qr - rogen_ or lé ereln sai d
(c -ca)a W?E{Paﬁﬁ‘ﬂﬁ'aﬁhf’f E’Bﬁmfef?bk!n%) ereif Saif) '&-’Hb}ﬂ’éﬁ%"s feepent | v
sel ect ed fr orertwe\gpaps isdedenddiity selasted fram (CoCalatyl i{C-Chhadréayyl. chai n may al so

optionally be : ' r ef er abl ero,
oﬁeI or twc); subsf?wgmrmmcwp&nﬁei Tan rﬁ:rl"g?‘:lt“é%?wf?'rg%'rﬁn EE 042 al kyl i OH,
NH2, (C, -C4)al kyl F‘F E'EEP f%ﬂ?{*r?b's opygen: Uiy gryRe gnd Z is D,
-CONHR4 and Cawd) 2; and R2 and R3 are independently selected from
hydrogen zsand (C, rRC@)mtlu¥ IRz afd ﬁfére Sém%%réaéﬁltf.s%gw%é%&t bz s"gd ude

conpounds of éhe fornmula |, where

R' is methyl; R? and R® are each hydrogen; X is oxygen; Y is oxygen; and Z is (Ce
Cyo)aryl; and
R' is n-butyl; R? and R® are each hydrogen; X is oxygen; Y is oxygen; and Z is (Ce
30 Cylaryl.
Specific preferred compounds of formula | are selected from the group consisting of:
5-Methyk-5-(d-phenoxy-phenoxy)-pyrimidine-2,4,6-trione; .
5-Methyl-5-(4-(4'-fluorophenoxy)-phenoxy)-pyrimidine-2,4,6-trione;
5-n-Butyl -5-(4-phenoxy-phenoxy)-pyrimidine-2,4,6-trione:
35 5-n-Butyl- 5-(4-(4"-fluorophenoxy)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4-phenyl-phenoxy)-pyrimidine-2,4,6-irione;



(C, -Q0)al kyl optionally containing one to three heteroatons (preferably two

het er oat ons epar at ed by at | east one carbon atom pr erein
sai d hetero"&?glrﬂzf% -NH or 0, nost preferably 0), wherei ﬁé‘g{é@@’%@%) al kyl

is substituted with OH NH2, (C -C4)alkglam no, di[(C, - C4)al kyljanm no,

(C, -C4)al koxy .or-CON(R4) 2, preferabl y di[(C -C4)al kyijam no. O her

enbodi nents of the invention include conpounds of the forrmula I, wherein at,
| east one of R2 or R3is (C -C4)al kyl, optionally substituted with one

het er oat om ( pr ef e5-Melhy-54aphknyizenmsy)@yiseidion? #.8-tiongandyr - 0-, nost preferably

-0-), wherein sai ﬁméﬁyls%l:éﬂzw dhsnomlb?ﬁm.am&ms.%aéa one or two groups

I ndependently sel ected yl or (C2-C,o)heteroaryl. Oher
preferred conpouny&" ﬂwaf%gca'nﬂ;g%ﬁ@ a]Fsr%'?ﬁ e those wherein: R is nethyl:

R2 and R3 are eacathMmggmdsof)beuryeMIygévde Y is oxygen; and Z is (C6

oxyben: 284 7 s'*s’%%mw‘”“"‘"’ﬁ@"ﬁ% el R are. oach hydr ogen:
X is oxygen: Y is B‘iﬂbﬂé‘g‘? %ﬂé"‘th@x’()@gem@’ m&%&zagﬂ'g' " is n-butyl; R2 and
R3 are each hydr ogathyl%-(#-¢4-tifyogarethylghénoxyd-riyegexy)-pyiimiding-2j4s6-tliams:. 30 ClO) aryl .

Speci fic preferregyeh gﬁiﬁeﬂ% xyblith&Ry}-shehoxgfyrifiRiné g s 8Griche;0m t he group
consisting of. 5-Met

5-Net hyl -5- (4- (4 SVt éfsﬁ?er(‘m%‘?f)" SEROBT YRS AAL S (1 'one: 5. But

- 5- (4- phanoxy- phesiety-5H4-(3-firiottiphanogy)-phedoxy)-pysimidine 28.83rieneBut y | -

5-(4- (4" -fluorophgpew b(ﬂf@ﬁ%ﬁph%ﬂ)ﬁhd\b%pﬁmﬁrﬁ-ﬁl etum,

5- Met hyl - 5- ( 4- phen -phen X %f q}ﬁ‘ 3??'% ?_Bt mian 0,1/ 12611

PCT/ | BOO/ 01090 T4 %/ %ﬁs MeIneRaRASATRYFBYM e 4, 6-trione; and
5- Met hyl - 5- ( 4- be r&gnbmwss-(ﬁmeﬂmop9enplynemmyﬁpheewqrwnetdm%ﬁ@one-or

phalr rrgceut ically smaﬁwsqhk@nu%ﬂé@hﬁrbgmginemgypwen&mwaasz Bk-tiohe i nvention
I NCl ude:

5- bt hy 18- ( 4- ( 4° SURPEPSSHEHI 2 WRERORy S PRAPIrRa Byidoe2 € tone:

5- Met hyl - 5 (4- (4" s-MpthytOfidr et 2- phmwmwmwpwwmmmﬂms-%ﬁtfme

5- Met hyl - 5-(4- (4 suémﬁblwtmmwmmiﬁmw»pawomﬁim@.ﬂw-t rione;

5- Met hyl - 5- ( 4- 4 nmet hoxyphenoxy) - phenoxy) - pyri m di ne- 2, 4, 6-tri one;

5- Met hyl - (H‘- ' -chl or ophenoxy) - phenoxy) - pyri m di ne-2, 4, 6-tri one; 10

5- Met hyl - 5 (4- (3 S-MethyhSdpltefuosoy)- csplwe:nwkyl)enwpmwbnhﬁ@mﬂm'ﬂﬁ Hie;

5-Met hyl o8- (dpded’ -t ri fl uorophenoxy) - phenoxy) - pyri m di ne- 2, 4, 6-tri one;
5—Memyl-5-(4-(pyridin-2-yl)—phenoxy)-pyrimidine-2 4,6-trione;
5-Methyl-5-(4-(4"-flucro-pyridin-2-yl)-phenoxy)-pyrimidine-2 4,6-trione;
5-Methyl-5-(4-(4’-chloro-pyridin-2-yi)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4~(pyridin-4-yl)-phenoxy)-pyrimidine-2,4,6-trione;

25 5-Methyl-5-(4-(pyridin-3-yl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methy|-5-(4-(byrimidin-2-yl)-phenoxy)-pyrlmidine—2 4,6-trione;
5-Methyl-5-(4-(pyrimidin-4-yl}-phenoxy)-pyrimidine-2,4,6-trione;
5-Methy|-5—(4—(pyrazm-3-yl)-phenoxy)-pynmldme-z 4,6-trione;
5-Methyl-5—(4-(pyrgzm-4-yl)-phenoxy)-pynmrdrne—2.4,6-tnone.

30 1 .5-Dimethyl-5-(4-(4’-ﬂuorophenylmethoxy)-phenoxy)—pyrimidine-z,4.6-trione;
1-Ethyl, 5-Methyl—§-(4-(4’-ﬂuorophenylmethoxy)-phenoxy)-pyrimidine-ZA.G—trione;
1-(2-methoxyethyl)-5-Methyl-s-(4-(4'-ﬂuorophenylmethqky)-phenoxy)—pyrimidine-

2 4 6-trione; |
1-(2-dimethylamino-ethyl)-5-Methyl-5-(4-(4-fluorophenyimethoxy)-phenoxy)-

35 pyrimidine-2,4,6-trione;



5- Met hyl - 5- (4- (4' - chl or ophenyl et hoxy)-phenoxy) pyr| m di ne-2,4,6-trione;

5- Met hyi 5- (42,% -fI uorophenyl met ho,xy) phenpxy) pyri m di ne-2, 4 6 trione;
5- Met hy! - (%12 PCT/IB00/01090

-fluoro-2 -chI or o- phenyl net‘hoxy) - phenoxy) gpyri m ditne-2,4,6-trione; 15

5- Met hyl -5-(4-(4-chloro

-2"-fl uoro-phenyl net hoxy) - phenoxy) - pyri m di ne-2, 4, 6-tri one;

5- Met hyl - 5- (4- (411uor o- 2' - nekhyl - phenyl et hoxy) - plenpoxy) - pyri nmi di ne- 2, 4. 6-t

rione; 5-Methyl-5- (—@yc(oéropjliﬁéil@l—@-i\@thyl—&@—m -ﬂuorophenylniétﬁoxy)-phenoxy)-pyrzmldme-
-trifluoronet h{érﬁﬂpﬁ yI met hoxy) - phenoxy) - pyri m dl ne-2,4,6- trione;
u

5- Met hyl - 5- ( 4- oro-2' -cyci opr opyl - phenyl net hoxy) phenoxy) pyrim di ne-
2,4,6- 20 trione; 5-Dimethylaminomethyl-5-(4-(4™-flucrophenyimethoxy)-phenoxy)-pyrimidine-2.4,6-

5- Met hyl -5-(4-ﬁméf| di n-2-yl) - phenoxy) pyr| m di ne-2, 4, 6-trione;

Met hyl - 4-(4' -f d 2 ;
I T R T °@§43‘5€x¥$ﬂa%x¥r2°‘?m"%9e%f one;
t hyl - 5 (4-Tene{ di n- 4-yl) - phenoxy}pyrlmdlne 2,4,6-trione;
thyl-5-(4-(pyr 'mﬂreﬂmweﬁ»ym@w%w)»mméwmmxp mﬂ:y)ﬁiyﬁrﬁnulﬁélﬂ 6-trione;

Me
Me
Me
Et hyl -5- (4- (pyri 2 %‘hy? '2@?/3;3']5’5‘?‘7‘?%%?' rPge?xﬁ-pgm?élp%%%s trione;
Me

thyl -5-(4- (pyr| m

t hyl - 5- (4- (pyr &zﬁtwl-%(w -ﬂugrnmwy;thw)mmmvmn@dm-mwﬁome

t hyl - 5¢4¢( 4- ( pyr &zirifluoforyethiyt- QKIQE&):ptﬁHWdléﬁdiy)fbﬂel%xﬁ-p%l&ﬁms-moa@ _ _

t h;rFt hyhs- (4- (%-Igop%g Oﬁflﬁﬂ%éh‘?&hex?y rxgthogyn—pﬂ %)—pw me—fi Jl &%oné -trione;
- 5- (4- (4 - PtlspptyyHicth4 HuarorbryymetivsyieRgAoxypyriniding-2466-ious; 6- t r i one;

t hy
. nrzt go?yet hyl') -5Meigi-5 i (4 RubrdpHeAyiméthdxPLRBRyMN Y RhilIAY ), s RIaR& OXY ) - pyr i mi di
e rrone,

1- (2- di et hyl ani no-araay S U4 TeerpRhenimethoxylahenylsuifonyayamiding 24887 bhenoxy) -
35 pyri m dihe- 2, 4, §Mathybhd-(4 AipprophenyimethoxPaiienylsaloxy) periidine-2,6-trione;

1MQ/cI) opL opyl i )ne( hsimelthyMe N4 frrofohdrfimethbityPEHRR@RND)- pyrimidine-2,4,6-trione;

X enox Al J

5-Di ?lret Iﬁyt am %tgprrg%/hy ‘%ﬁ‘ 'f%hyz'lfq g’u(grdgﬁrﬁ@ﬁ '%WW?QVMH%‘MWMW?'W& ne-2,4
,6.. trione; twpne

52(121 g' rrft hyl am no-5q4-@yFikorSphértod )y bhedox) Dy RRMRAY 4, BRIoRG XY ) - phenoxy) - pyri mi di ne
- rjaone,

5- (2- met ho%?yet hyl ) 5%4 (e pa R PR e Y RIS 2 48X IR% noxy ) - pyr i mi di ne- 2, 4, 6-

trione; . 5-Methyl-5-(4-(4"-fluorophenyl)-phenoxy)-pyrimidine-2,4,6-trione;

5t Cycl opr ogy:Etrrﬁt Pyﬁﬁu&u@@@ﬁub&g{eﬂﬁmﬂwﬁﬁmﬁw&zmbsmﬁéy) pyrimi dine-2,4,6
-trione; y

-f | uor ophenyl et hoxy 5%‘% JyoropneavPRreR)-pyrimiding:2.4.5friane:

emyl-s-(a-(4'-chlorophenyl)-phenoxy)-pyrimidine-z,4,6-trione;

25 5-Methyl-5-(5-(4'-ﬂuorophenoxy)-z-pyridyloxy)-pyrimidine-z,4.6-trione;
5-Methyl-5-(2-(4"-fluorophenoxy)-5-pyridyloxy)-pyrimidine-2.4.6-trione;
5-Methyl-5-(3-(4-fluorophenoxy)-6-pyrazinyloxy)-pyrimidine-2,4,6-frione;
5-Methyt-5-(2-(4-fluorophenoxy)-5-pyrimidyloxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4-(cyclopropylmethoxy)-phenoxy)-pyrimidine-2,4,6-trione;

30 5-Methyl-5-(4-(cyclobutyimethoxy)-phenoxy)-pyrimidine-2.4,6-trione;
5-Methyl-5-(4-(cyclopentylmethoxy)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5—(4-(3'-tet'rahydrofuranylmethoxy)-phenoky)—pyrimidine-z.4,6-trione;
5-Methyl-5-(4-(4'-tetrahydropyranyimethoxy)-phenoxy)-pyrimidine-2,4,6-trione; 'and
5-Methyi-5-(4-(N-methyl-3-azetidinyimethoxy)-phenoxy)-pyrimidine-2,4,6-trione;

35 or pharmaceutically acceptable salts thereof.
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5-Trifluorgnethyi-5-(4-(4"-fluorophenyl net hox henox e-2,4,6-t
rione; b5- WQCPMI §/I y)-p V) P@f}iﬁd&)ofjdsp
-5-(4- (4" -fluorophenyl net hoxy) - phenoxy}+pyri m di ne- 2, 4, 6-tri one;
5-1sobutyryl-5-(4-(4

- fl uor ophenyl net hoxy) - phenoxy) - pyri m di ne-2, 4, 6-tri one; .
i one;

5- Met hyl -5- (4-(4' -fl uorophenyl net hoxy) - phenyl t h| o) yrim di ne- ?
5- Met hyl - 5- ( 4- ( 4'The prgeanbipYretiap| e feiRlee9 2 BIaSTRFe ";S‘gfdﬂﬁ‘ﬁ?‘ﬁ‘é"é’ 4, 6 trio
nl?l 15 5- - Met Mdl@n Géledied from the group consisting of arthritis (lncludlng osteoarthntls and rheumatoid
_uoropeny J(:' a?b?dig thPsYJ dg 4, L BRfory o :
5- Met hyl - Emm° e% ie 5 Wé%mno rlmdnrn'gétreis46tr|o
ne; syndrorne asthma, chromc obstructwe pu monary disease, Alz enmer’s disease, organ

5- Met hyl -&- (%&ﬁmy}mwméﬁa lallevi e ElIETGiE b hypdisengiivina cinom Jsusly e i di ne

2,4,6- trio - FI h h

20" ar (4 Gl il OO RS el S0 Kihr Bl el o el 1 One:
5- Met hyl - 5- (htea(stlcaﬂﬁ#fdemga?ﬁﬁeﬁmﬁ" PiSRiEER RAFe 7PF hAmeiPReletio maliggancies Figluding

5- Met hyl - 5 (|éukétﬂ|as ard QmBIRRBY hésu@he@aw)reslﬂéﬁbsméioﬁﬂ&l disésé, repidermplysis

5- Met hyl - fl uoraph
Vet ny - 0. (3 kpitaloRE Eeoks DA B bl Carfdhofl | @Rins,
5- Met hyl ms (@e(osdmtmleetpﬁmmwmapsmsmwwwaWP?"ﬁhaaﬂ'ﬁ@‘e?yﬂ" b e
g NNEE Eg: g ga;enﬁénwgy}sﬁpédhﬁﬁﬁm*m falfurd) iydoahlalnitarition strble] aifeniet igthdmig hbad one;
- uor
5 et 1 5. (9 S GO RIBL S oL B o ks BB sdofinfind 1 07
5- Met hyl - 5- (diso(deyclﬂs'pfrnsﬁsyf n%%enmﬁaﬂjﬂﬁ@woﬂff By (MGRILR: n%?P?SSA""s AepRneRl: 30
g Nmét m 5- (rﬂau&ﬁéﬁ@' Qi ydefaafahwﬁmdpbﬁmm pootropld cbir nepgéltiod, Erhandemem;
0 t
5- Met hyI %@%ﬁfe rahéL %’ ?ﬂs é&éar edr?g%(é%nfgr%? lﬁﬁ“@}' n@dcg&e
2,4, 6-tri onedegeneratlon. abnormal wound hea ng, bums, abetes comeal” scarfing, sclerttis, AlDS,
5- Met hy| - 5- (spdis} septiebtioabistilr cifey Giasaydsianbianerizy iy vestauiydieinsse cthvityi and-oberd, 6-t i on

e; and di ch rized by mammalian rej i vnty mal, mcludmg a human,

5- Met hyl - 5- (feﬁﬁf Tﬁdﬁ e:g Aot I'aalnyl REIYFI 'Hen‘!‘\.@m yrim |ne 2 4 6-trione
: 35 or pharm@myaeamwt@t@@erpmgmv'i sortawemcreu apeppiatie; f

| 1 BOO/ 01890 eﬁe&ﬁenﬂ'bﬁhﬁéﬁﬁeﬁanuavmﬁhacemmymmﬂmmr to a phar maceut i cal

conposi tion for e tre cg,&;o%ggf u
consi sting of arbﬂ ﬁegﬁ% nc %Lrelaqeggé)g art Titls an rﬁéer(l?{r%%ﬂt;b?m%p P
arthritis), camammeaa!lwlmmoﬂawmm%naﬁwvg“ iinpatixdegaopion &2 acute
respiratory finfhdidhs FeproySin (éuciias aggrédanase of ADARISCTSNSTOf uz.t‘lsvandpt?l mmstar y

i sease, Al Ze S ool SGA0 R0nl 9 Rahh ALY s i, g SR

allergic red c con ypersensrtivit cancer (such as
tumor i n%ﬁa&WntptﬁmmPgHﬂéﬂthm'ﬁb?FﬂP"mM@P%“P ‘?aé thegofnr cancer
i ncl udi ng col on gaepresent inehtivh ako RARE &ia méthd or beatioga condiibn seletadiramdnec ancer

and hemat opol ekl Gustlfg PLMARE ofichalnd G 1dbiiRGs and reumatoid arthrits), inflammatory bowe!
disease, Crohn's disease, emphysema acute respiratory distress syndrome, asthma, chronic

obstructive puimonary d|sease, Alzheimer’s disease, organ transplant toxicity, cachexia, allergic

30 reactions, allergic contact hypersenslhvny. cancer (such as tumor invasion, tumor growth, tumor

metastasis, solid tumor cancer including colon cancer, breast cancer, lung cancer and

prostrate cancer and hemat_opmetlc malignancies including leukemias and lymphomas), tissue

ulceration, restenosis, peﬁb_dontal disease, epidermolysis bullosa, osteoporosis, loosening of

artificial joint implants, '_ a;hercsclerosis {including atherosclerotic plaque rupture), aortic

35 aneurysm (including abdorr_i'inal aortic aneurysm and brain aortic aneurysm), congestive heart

failure, myocardial infarctioﬁ. stroke, cerebral ischemia, head tréuma. spinal cord injury, neuro-



| eukem as and | ynphomas) , tissue ul cerat i on, restenosis, periodontal

di sease, h’?(g&lr;rg sis bullosa, ost poporosig,. | ooseni ng of arti f i cial
joint inpla 13Mer oscl erosi s (including 10 atheroscl er ot

rupture), aortic aneurysm (including abdei nal aofrtic aneur ysm and brain
aortic aneurysn), congestive heart failure, nyocardial infarction, stroke,
cerebral ischema, head trauma, spinal cord injury, neuro-degenerat Ive

di sorders (acute and chroni Gia. aut oi mune disord Hunt i ngt on' s.

di sease, Par kiegensmtive diserders’ Gum andaghnanic). d@@imeoﬁbﬂwr Hutfipgtar’s disease.opat hy,

pai nt ceL ebr?b?rwheld%r&eghﬁ&%hwﬁréya@ﬁre&.rwer@rnesreﬁamyt i8R, SndbAINGRYBRL . 15
anyotrophic la er sclerosis | sclerosis, .o r ene3|s
coneal i nj ury®9 %‘M d1° “aﬁg%'nS?gn@?“o Fha DTS el %E?a?f‘aqﬂ%'gﬁ F%é&'sb

di abet es, consserosisceriai angiogenesis; comes| lnMDﬁacu!aséqgsma@tlors @priormgal who'dlheailngi ot her
di seases char gpdse tiaBeidd %&E&éHn )Pécibii mmes@;satsl Héphé’sﬁﬂkjam bfRér giddhssases
characterized b nzgﬁr%fglan re (P%{}/sm aCt'V't%F nmal |nclud|ng a
human. conprf r@f‘/‘ﬁ’@ Bt reptaloproteinase (ATt o?"i’ﬁﬁldo\sef’seﬁr"hﬁ'a"tenz

phar maceut i cainbrpmaliereprousin astivitp inta nydmenab dncluditDa mimiae,cbinprising adngnistdring tosa”d ment s

and a phar rrac%ma%h labhouﬂﬁ? 6P EoRiBbiRd SPfofrhuR | or B fhamiaBtfcdlly dcBipEBle!sAilndrksrO
relates to a [acey g}ﬁ{) osition for thelnhlbltlon of (a) matrix
met al | opr ot ei §'“6’P£'8? ﬁg‘pgﬂ oprot ei nases involved in matrix

degradati 8h, or (bhedermBertingl as useh herbin.siefery ueersig, alpyiatinga imbibiingothe ADAM s
TS-1, 10, 12, prdgresddf ofpheveRing the clRbadrdr e&worm%a@meﬁs&mgspu@eﬂ\énw mb 2
mam"ral I ncl ud| n ﬂp fr_E conpri si ngwgn effectiy a conpound
of formula | BPP g’“ﬁ LRUALYsorrey o gprdiiony é?"é’ﬁ?’@m?aﬁ'tasf‘ﬁ@r“@ﬁ'f‘ "ef‘Fﬁé"YiPé%tent

i nventi on al s treatihg eeYreating™s defirtetl minefdiatelytabev@t i Ng a condition sel ected from

the group consi stmagpr&t;mamehﬁdnts@ felidiés tadmgemtﬁparetms.ﬁohsof%ﬁn&mu”ﬁt0' d
arthriti s} i nfl ammt%% di sease, Crohn's, di sease, %h ysem, acute

respiratory drEpiPegien r melalpprgisingses deled  igyBet, degradatian of dlaR y
di sease, Al zheammaharsredmmwch asraganacanaseny ADANs TSok 10, 1215 areictTeprsfarablpl | er gi
30 reactions, g@n‘el:éﬁé&'&mtﬁﬁh ahagaﬁaﬁma.agthan EipRsiy damidisleridiSio S4AO"

i nvasi on, tum)r _tunor., nmet astaipfs tunor cancer I ncluding
col on cancer, g‘fe Ewmfﬂﬁﬂm fﬁ’ﬁﬂla'ﬁ?%g'lawa%@?"%ﬂﬁfa
henat opoi et i dhmfl gnanci es including | eukem as and | yrrphorras) tissue

ul cerati oy rest e"fﬂé's%bjetﬁ%\}e%ﬂnél&' mglhééaﬁaopuﬁw ferllép Emﬂu uh{alzr e

ost eopor osi s, gﬁz r’}yﬁg artifici aﬁﬂj ol nt er osc
(i ncl udi ng at'RePaLe W’P‘W?ﬂﬂ'@a{'ﬂ r"é%factﬁl?nqe&'@&'eéf?ﬁﬁta%’ﬁi"?% Y udi ng
abdomi nal aorani atora havingyasnatamic] migssaer mass mumber alifietent/ i the Gatungembds\ce nih%ﬁrt

failure, myoGamgtal, f t tr
subfy| Bl nOfbaurs{ e Fipied ggﬁqéglggtg%mi@mgs@ener T

spi nal cord |n{l1 (Y ?LL{'I'F? WO 01/12611
di sorders (MPPROUNdS,® gpntion inglide,; isAtopaR of Mydrpgene carbon.y MiFqoRR: BYges.
di sease, 25Parﬂtlpmgmus$ﬂmmwlomegsmh e *HfepPe.sid, i, Ppefo,gireR| *$,d%; opat hy,

pain, cerebr aing 2| AdsPectieild mmsrm%éoﬁééntohv&nﬁaﬂ'%oﬂ@seﬂé}%cwm
anyot rophic | teral sclerosis, multi sclerosi s, ocul ar angl ogenesi s,
R il & %@@?Feﬁaaﬁ PIGHIA AP <3t rouER Mg coniai the

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



5 buns, diabetes, corneal scarring, scieritis, AIDS, sepsis, septic shock
and ot her diseases characterized by matrix netall oproteinase activity and
ot her di se¥o/12br acterized by rmamalian reprol ysi n acPCviBop/ota90a mamal ,
I ncl uding a human, conprising admnistering to said nmamal an anount of a
conpound of fornmulaa | or a pharmaceutic¢ally acceptable salt thereof
effective in treating such a condition. 10 The term"treating", as used
herein, refers to reversing, alleviating, inhibiting the progress of, or
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useful in dreagormedngsidegabstrate tissue distribution assays. Tr| ti at ed
i.e., 3H and caighedrckdinary sk -in the brt will SFrERRShAR com Jnhwltrﬁrlﬁv_!ntﬁﬁ_ﬁifeer r_ed for

their ease of pre aratlon and del cta ilit stjtytion with
heavi er 4%sotUSHusN IEaY90 o IhpNG Ay o dispasgs. Qb o e?fg?agﬁkﬂr'a“?eﬂ ‘gidna's"
t her apeut i c apereciate gt whenr ysing|the G@pburtdmogmeamnﬂonm thie dteatmenttaf jaj $peeific,  f or

exanpl e Incru%aés%dmatnmxlebe.pma; of teCinRintidreAlE B combEd MHE vaifias i dx@ilnt s and,
hence, may he 8re erre me circunstances. |sotopically- |abelled

conpounds of! F?‘Hﬁlaﬂe'\'s‘ﬁf‘ﬁf’ﬁ d¥#%8nt i on and prodrugs thereof can generally
be WO 01/12611 PEW h8Gek0ed S0 heunoid adiyitis,dbe bymrounds\of g mvgetiop h@ymeocedur es

di scl osef i RohbifedSethCsgents %U&N & TFl: lirlhitdrX 30N £Santi-TNF monoclonal antibodies
(such as Remicade®) and ‘TNF receptor immunoglobulin molecules (such as Enbrel®), low
dose methotrexate, lefuﬁimide, hydroxychloroquine, d-penicilamine, auranofin or parenteral or
oral gold.

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

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

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

35 such as celecoxib, valdecoxib, paracoxib and rofecoxib, analgesics LTD-4, LTB-4 and 5-LO
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Wi th agents sevmthase), aM--ant-Allisinirs Odrogss sodh as dandpezil] Nbcrin® N COXen hibior, i bodi es
(such as Rem gagkftdiyi emv}}gﬁtg eceptor i munogl obulin nol ecul es (such as

Enbrel (r)), low ose net hotrexate, | efunimde, hy drrned%(;hl or oqui ne,
d- peni ci | ani ne, OPPENGS o e dreseptaipvegtion mayaplsq)Be ysedThLopERRBNEE of t he

i nventi on canostéouwotne agenisl such casTivoimdfene) ndrolbxiftnee Xiasvfoxifege o0 fésomaapmut i C
agents foéothﬁmﬂu&@ﬁb&%@&ég&gg%&%rﬁ(wobghfm aﬁp Lhabl e agents to be used in

non- st er ol
Detail 2!

conbi nation include stan -1 nf | ammat ory agents
(hereinafter NSAID s) such a 2AlO”C, propi onic acids such

as naproxen, ﬁhajfullqwlrmfmulorfmmﬁmm ﬂieeﬁrénafaﬁtfnedi tiébrripbungs of BB présépanat es
such as NMef enAgEfon? Chidss ﬁ’[@%&%%@?}& YR, krﬁaﬁzanag;%%”& % ZO' opgs such
C

as phenylbutazone sal |l cyl ates su as -aspirin, I'n or such

as cel ecoxi b, NgYpeyssiaghabiolos s defined 35 akAe: r of ecoxi b, anal gesi cs LTD4 LTB- 4
and 5-LO WO 01/12611




PCT/ 1 BO0/ 01090 =4 inhibhitors . p38 kinase ' |Aii+biters—and—ntraarticul ar

t herapi es' S"such, as PnhfiPncfeLgLds_and——h¥a¢+u4uu4;4u#j#?j?ﬁé& hyal gan
and synvi sWOMMILormounds of the present invention may ary 'E oﬁged in
conmbi nation with anticancer agents sudb- as endostatin and angiostatin or
cytotoxic drugs such as adriamycin, 5 daunonycin, cis-platinum etoposide,
taxol, taxotere and al kal oi ds, such as vincristine, and antinetabolites
such as nethotrexate. The compounds of the present invention nmay al so be
used in conbination with cardiovasc¥HEMEhents such as cal ci um channel

bl ockers, lipid |lowering agents such as statins, fibrates, beta-bl ockers,
Ace inhibitors, Angiotensin-2 regept or ant agoni sts and platelet 10
aggregation inhibitors. The conp@urds of the present Invention may al so be
used in combination with CNS s ,such as anti depressants (such as
sertraline), anti - Par ki nsoni afr druds (such as deprenyl, L-dopa, Requip,

M rapex, MAOB inhibitors such ag:2 iline and rasagiline, conP

i nhibitors such as Tasmar. A-2 inhibi"tors, dopam ne reuptake inhibitors,
NMDA ant agoni sts, 15 Nicotine agonists, NK-1 inhibitors, Dopam ne agonists
and inhibitors of neuronal nitric ¥bxide synt hase), and anti-Al zheiner's
drugs such as donepezil, tacrine, COX -2 Inhibitors, propentofylline or
net ryf onate. The conpounds of thenﬁ;esent invention may al so be used in

conbination with osteoporosis agehts such as rol oxifene, droioxifene,

| asof oxi fene or fosomax and 20 i nosuppr essant agents such as FK-506 and
rapanycin. Detail ed Description ofYthe Invention The follow ng reaction
Schene illustrates the preparatign of the conpounds of the present
invention. Unless otherw se indigatgd X, ¥, All, Z, R, R2and R3 in the
reacti on Schenmes and the discy XtoAr-fFo+tods is defined as above. WO
01/12611 PCT B0.0/01090 -15 9cHEM{ 1 O1 L1 L L2RO VORI L1 X Art Y-

Z
>~ o
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O NOR3 I WO 01/12611 PCT/1B00/ 01090 -19 Schenme 1 refers to the

preparation of compounds of the fornula | in a two step synthesis from
conpounds ofWeM&2Wrnula V. Referring to Schene 1. a conpoRERABGN0109
formula | is prepared froma conpound ofgthe formula IV, wherein L' and L2

are | eaving groups such as nethoxy, ethoxy, benzyloxy or chioro,
preferably ethoxy, by reaction with a urea derivative of the 5 fornula
I11: R ,H NIIl ONCHR3 in the presence of a strong base in a polar
sol vent. Suitabl e bases include sodi ursgreMesxi de, - 'sodi um et hoxi de and
magnesi um net hoxi de, preferably sodi um et hoxi de. Suitable solvents include
al cohol s (such as ethanol) or tetrahydrofuran, preferably absol ute ethanol.
The 10 aforesaid reaction is conduct®d at_a tenperature of about 20C to
about 90C preferably about 50C RB5Cc for a tine peri od between
about 15 m nutes to about 16 hoursW Th¥ conpound of fornula IV is prepared
froma conmpound of formula V, wherg{n is a leaving group such as hal o,
p-tol yl sul fonyl oxy (OTs) or meth@ sumfonQony (OVs), preferably halo, nost
preferably chloro or bronmp, by reactRpn with a conpound of the fornula HX
Ar'-Y Z 15 in the presence of a base in a polar solvent. Suitable solvents
i ncl ude di net hyl formam de (DMF), al cghols (such as ethanol) or
tetrahydrofuran, preferably ethanol.fThe af oresaid reaction is conducted

at a tenperature of about 20C to abolut 90C preferably about 50C to about
65C for a time period between aboutyl1l5 m nutes to about 16 hours. The
conpounds of the fornula V can be nade by nethods well known in the art
such as 20 those described in PCT Fagent Publication WO 98/58925 or
reviewed in The Organic Cheni BjL tgASynf-hesis, D. Lednicer and L. A
M tscher, Volune 1, pages 167 to R77 jand references therein. Each of the
above referenced publications '8ations is hereby incorporated by
reference in its entirety. Conpoundy of “the forrmula Il are comrercially
avai l abl e or can be nmade by nethodsR; 25 well known to those skilled in the
art. The conmpounds of formula HX-Ar'yxX,Z are conmmercially available or can
be made by nethods well known to those skilled in the art.

o
Rz\ X— Art—y— z
N
04l\N o)



Schenme 2 refers to the preparation of conpounds of the fornula | in a
three-step synthesis from conpounds of the fornula VI o erring to
Scheme 2, YO9Y¥M$4lnd of the 30 fornula | Is prepared frgﬁi/@oglgﬁ%{)und of
the formula | X by reaction with a suitafge base and a suitable al kyl ating
agent of the formula RL in the presence of a solvent. Suitable bases WO
01/12611 PCT/1BOO 01090 -20 include sodium hydri de, potassium carbonat e,
sodi um carbonate, triethylam ne, pyridine or triethanotam ne; nost
preferably sodi unScheroe it crefersSaitheabreraraibrk off compeipds gbthe Jonde || iia v sise

wherein L i %n@@ii&on&ohﬁ&%bs%ﬁ thk GRSV Y RéFETngto Sohei@ A, R)compduhddtsHedotyluig OVE) ,

preferably hal o, nost referab hl or r _pbromo:. .or alkylatin ents
i ncl ude such! '3 BRRASFTRE @"‘Eg‘ﬁ'&ﬁ%%‘%?““ 'g' "%?ﬂef‘é'; a'?edpl‘(z)?‘le ems"n%?mufﬁftggb y
substituted mbtbeyretpky, bénzyiexy iorchisrongreferallyiethxy bie reaesion witit asurepdevgtiveghBd  t he

base usedgbuf, e chosen from N, N-di met hyl f or mam de, tetrahydrofuran,
acetonitrile an water. The aforegaid reaction is conducted at a
tenperature of about OC to about /;b'leferabl y about 20C to about 25C for

a tinme period between about 15 minutNs to about 16 hours. 10 A conpound of
the formula I X may be prepared from g conmpoupd of the forrmula Vill by
reaction with a urea of theforrruIQ AN O HIT 0O)\N R3 in the
presence of a strong base in a poldr s Jvent. Sui t abl e bases i nclude sodi um
met hoxi de, sodi um et hoxi de and nagnesRum net hoxi de; preferably sodi um

et hoxi de. Sujtable solyents 15 inc| or

t et r ahydr of uff ,P’?FWQY%%PQQ é%sg 3 %?o(i%qg l%zhﬁ%@&'%‘ﬁéesgygp g?e}ggipiﬂﬂ@gtg%%ei on is

conduct ed at sadiumestioiteand agrfesiun duethozider Praferably oRgdiulg (Rthoxde Suitabls) SPvelfbut  50C

}A\ o about SSQF&{% a?o;,agr@sluaeragc]mah@; aﬁﬁﬁa@hwhn,lﬁ;feféwtamueoemut Tﬂ:ﬁhhour S.

conpound o e formyl a e_prepar e

f or rrurrFa VL R S T s?"é‘yl‘éfLﬁd@g%%ﬁlﬁera@rSS% gu%ﬁ cgggh(guf gfeggté(%qygsu f onybxy

(OTs) or net syt eusbéud 65 for ¢ tihpdsipd betvi@n phout 18 mirtyley tolahbud 16 kgt  pr eef er abl y

chl oro, be r ea(t:)t i-ﬁ,@;&{}ﬁﬁobndaoﬁ&ﬂl RQWperarehlﬁsTBgtfrﬁBélB@ it v, Yhefeih [P i$ 1€
resence of a base in a polar vent. abl e S in e m

ﬁet hoxi de, s&¥g rﬁm“BtsHﬁkgsd'éa?m Bgﬁﬂ?&'wwggﬁﬂo"ﬁﬂegygﬂﬁ%%%%qﬁ%%?dﬁ;

pref erabl y s, oostptefecsblydioro Subromb| by reastidnwith & sorhreund af the dimma ‘Or%ani de

(DVF),  akgohphs sfesshedorabadin@pdidr soirtht. SuRbiedteridhilide dimethpfoRiamiceiDMF)et hanol .
The aforesaid reaction IS cg)nducte t a tenperat ﬁ;erhof abaut a%omg:igo about

25 90C pr ef efleohpiy, (YL ethgnel) of ety P EFgr bty T8 LT D& een about 15

m nutes to akdicted at a temperature of about 20°C to about 90°C preferably about 50°C to about 65°C for
a fime period between about 15 minutes to about 16 hours.

The compounds of the formula V can be made by methods well known in the art such as

20 those described in PCT Patent Publicaton 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 publications and applications is hereby

incorporated by reference in ils entirety.
Compounds of the formula Il are commercially available or can be made by methods
25 well known to those skilled in the art.
The compounds of formula HX-Ar'-Y-Z are commercially available or can be made by
methods well known to those skitled in the art.
Scheme 2 refers to the preparation of compounds of the formula | in a three-step
synthesis from compounds of the formula VI or VII. Referring to Scheme 2, a compound of the
30 formula | is prepared from a compound of the formula IX by reaction with a suitable base and
a suitable alkylating agent of the formula R'L* in the presence of a solvent. Suitable bases



16 hours, preferably about 3 hours. Reactions of this type are further
|IIustrated by the nethod of J. B. Niederi and R T. Roth, J. Anmer. Chem
Soc., 62, 11WR%A¥Ab). Alternatively, a conpound of the f orBFTTROAINY gy

al so be prepared froma compound of tHéphornula’ “Vi‘l Jin the presence of a
sui tabl e catal yst, preferably rhodiun{ll)acetate according to 30 the
procedure described by M Canpbell et al., Aust. J. Chem, 45, 2061 (1992).
WO 01/12611 PCT/1BOQ 01090 -21 Conpounds of the fornmula VI and VII are
comerci al |y awaid adduen bydridea pothssivobiasibonatel $odiomm cartmaale.| trietiplagine apriding oar t i ng
materials acceg gkﬁb%{rkn %%%@mﬂl?'sbdﬁﬁ%%d& OsJthﬂé %rx?rKﬁnL;'é”gdnté %Mée 35 - For

exarrpl e conpounds ormul a @@}P are accord %
net hod of D. \Wf‘e'e'PéaEé‘aQt P-iglylsuligpinxy, £QTsy ¢ o B s("I‘!WT?’ (OB’S)CB"ﬁﬁ@B' 8§‘° d?°sf he
formula |11 ampffeaiynaion albrgme va alkydihe agentstadiudb esugr ejrposds by Esheambseds wel |

known to teost%ﬁ&kraaokﬁ& dr Qrﬂaﬁ\? s@orsamte@agpgpus abiffdiet S shebreeavéa&%arnamw of

conpounds of hose _ wherein 'S (&B%lgen or
-OCH2-. Refer M%s%‘ﬁe%@ﬂtbe@h%" Otrfipetiyfformaride md&ﬁra" € aght ai ned

by al kyl at i on wafer.arné Gifgasstia deafiont i8 &ohdattsal lbBa Xémpérdulte af atbiut a'in:l © gob@trsobC of t he

formula 10 HOAr accor thod qf ( is, 1

(1981)) or ‘ﬁ}fy ?@%80\%??%’ é\gs éb‘fr 5 peT' wee?rééoé%ﬁ'ﬁ%l?s ‘?%Q&Pgérml a

L' CH2Ar' - Y Z \hhmsel n 0 is a l|leaving group such as hal o, p-tolylsulfonyl oxy

(COTs) or gt hylsw kwéoqwofﬁgmunamﬁy% RbateddnPa caMpdlinddl §ié Rl Wit b hl or o
or bronp in a sul | e sol he?"ém uch as N N- di et hy1f or mam de,

tetrahydrofuré?f PR ¢ P the presence of a suitable base such as
sodi um hydri de, potassium carbonat er? 15 Mri ethyl am ne, pyridine or
triethanol am ne. The aforesaid reacti i s conducted at a tenperature of
about OC to about 50C preferably about] 20C for,,a time period between about
15 mnutes to about 16 hours. Conpo s _MH tl‘w formula Xi nay be prepared
from conpounds of the formula X aC(,Q)rdNng to the nmethod of J. A Vida at
al., J. Med. Chem, 17,732 (1974). Cé?pounds of the formula X may be
prepared froma corrpound of the forrrula Xl by reaction with a suitable

base, in the [iBeertaacHAw agtrangbessin @ PalpKsAvant; Sijabig kases inclyde sodivn methoxidgent |
such as descr |sbdidn Ieho:&!eeéiah midgnétlum, méthdriiie; frbfemibly sadium %Mﬁ&S@)ntablSltblbﬁN e

g;fiezn Ing?l t ?re ano gr&‘d& ?ﬁ%to@fsozlr W%"ﬁano‘; | am ne u{’]teaB'i"’e
al kyl ati ng ag@feresaid ree«rtvame condueied stiaderererptre ofjabout 20°6 to phoutA0)¢ prefeblyipout y 25
ST e i iy P
suitably substit ﬁt éd’"’@‘%@ﬁq &MS’T“E“;’?' it cheficepare %ﬁ'f"tsaa"ﬂf“@"gggf\@%gg"“ﬁe rend
upon t he base whereld Lbisia leaving drmp sivh se hald, pdaiistifoyloky (@ Te) pit eshyisaifonyiey (OMs),
tetrahydr gpur %&faﬁ?ﬁ&ﬁ%&fﬂr&eﬁ%\% Bl readtdR witf £EApBintd of RE i H-A+-g@nduct ed
at a tenperaty rtﬁe presence of a base in a polar solvent. Suitable bases include sodium methoxide, sodium
ethoxide, potassium carbonate and sodium hydride; preferably sodium ethoxide. Suitable
solvents include dimethylfdnnamide (DMF), alcohols (such as ethanol) or tetrahydrofuran,
preferably ethanol. The aforesaid reaction is conducted at a temperature of about 20°C to about
25  90°C preferably about 50°C to about 70°C for a time period beiween about 15 minutes to about
16 hours, preferably about 3 hours. Reactions of this type are further illustrated by the method of
J. B. Niederl and R. T. Roth, J. Amer. Chem. Soc., 62, 1154 (1940).
Altematively, a compound of the formula Vil may also be prepared from a compound of
the formula VIl in the presence of a suitable catalyst, preferably rhodium(il)acetate according to
30 the procedure described by M. Campbell et al., Aust. J. Chem., 45, 2061 (1992).




about OC to about 30C preferably about 20C to about 25C for a tinme period
bet ween about 30 15 m nutes to about 16 hours. Conpounds of the formula

X | are con¥BO¥I28H vy available or can be easily prepared PSAIBOHHEY ski | | ed
in the art according to the nmethods revimawed in The Organic Chem stry of
Drug Synthesis, D. Lednicer and L. A. Mtscher, Volune 1, pages 167 to 277
and references cited therein. 35 Schene 4 refers to the preparation of
conpounds of the formula I, wherein X is sulfur or -SCH2-, or their

oxi di zed deri vat i V@gwrendpof thedmnula WepdMpare coraimsiglly avajlablesr edsiypbleieddrdrere WO
0 é/ 1261 é ECT / rbf(éﬁ?éﬁﬂdﬂfé&ta;ﬁng ﬁmat@ria@#ﬁ@di@ ﬁ@:i&?ﬁ4bb{3\0le|l%qv£nh@th5_§€ Moaf nthelRY Dbe g
obt ai ned by ation o [ ne- - triopne.rin conmpoun

of e T or wul 5 S0P munds o8 Krin BBy &4 dempind ahoorlip 4 v Pefre B

al kyl ati ng acReaee et 3r8ynthesiq, 638319%Mkrein L' is a | eaving group such as hal o,

p-t ]9| yl Erls‘ OElyl OXYompédhds ofthe TEHnl |15 Al SiMherorty Gldiible oPéRf Y preparednsy O, NDSt
preferably c

rq or, bro N uitable 5 solvent such as

N, N- di et hyi 0 W&?Wﬁ?‘&ﬁ%ﬁ@@f’lﬁ"’aﬁ acetonitrile in the presence of a
sui tabl e base sucPckemesieietsite tiy dreparetionpbeampoindsoithe lomwia lbin parfidular thpseari ne,
Fyrl di nte or wtmgltx?.taa@)gamtxnecg;h?efaﬁﬁg @sau%era@ge&m@wfm%wm?wms&@ a

enperature of a abou referably a or, a time
peri od bet vvee‘%tagﬁ‘gﬁ‘f a“%%g'?ﬂ ﬁl?tcgg'p‘fUBd 3'8‘%%?’"1%3 *I'o"ﬂ §.s”%%ﬁ;98ﬂ}? %fﬂbefhwg fornul a
XV, my e p'l@p’a\_f-éacwml tk feaméthnd ob O. MitsaonipoFyathesis, 1 (O81)ILY tyallation X wi t h
a 'S;“ L Ftbl e d:vmu 'aIshiQSleﬁi(ylédﬂﬁl aééafmeta&mﬁlfwénﬁi)z&t?re%n@%wi?gsi(o@sacw n a
suitable solv such as i me r ma r rof yran, .
acetonitrile aFE'Q'P'I‘PéUHFngW%wJ% 4 me?ﬁals\‘.“{é'w’éymbcggs ,pr‘%tﬁbﬁ'%g” o8t ip[fP?H? dri de,
pot assi um carchierRa®rebrome jiretah guitalié 1selvenp pudnd ash dN.Nodimethyiforgeinideotethydrefura.h e
af o][ esaibfl re&eét&rﬁ% iga?é:&eéueet_&d sﬂﬁab@bﬁﬁr@a{b &%ﬂg%ﬂ&%ﬁdﬁ;ﬂm&nﬁogt 7%3
prefera about or a i eri t ween about utes to about
Pour o 1550 SEHYeRRE rridte B (oRThe. oo Bl Radiot tondutiel o efBeatte?' o e
cor r espondi ngfaboiiog} o aBRG0°C Rreférably athdBIAZG\for a timepetiad belwieettabowtdS minutestds wel |
known to thoggostdHoliged the art. Conpounds of the fornula X are

commerci al ly avai l,abl e or .can _be de net hods  wel |l kng 0 thgse
skilled in the ar hmpfﬂ'éd%c%ﬁﬂ?ofﬂmgr%fmﬁy Ff"t‘ﬂa[?gﬁﬁﬂ @W@nd\éﬁ%hﬂg‘@ﬁ I'n
nature, are @eqowing v thef métndief ¢ \ada 8., WiMed. Ghemi, 47, y32197d]. f f erent salts with
vari ous I2gor gani Cc&ﬁ&uﬁUsQﬁmb?onﬁﬁéﬁﬁrayﬁéﬁr%&hmﬁ%%mﬁﬁh&éfthé’?dﬁﬁulam

b

ool rabl o | nieeEien iy & BBYe Fatet 4 PoseRestraauleRl alinBE permT L\ e pOYh o
from the reasudhas describagiie Bigbl et al.plidet Gharp 23, §41985). Suiable bses inbludessaivmand t hen
Si rrp: K fonveh;dﬁ&éq e;tadta%a&rﬁr da%ﬁ&e,t eiet Snihd, eﬁynb\taé, teﬁetﬁéfmmﬂéadmba brefééiz, nt with
L P inesBiePh Bk B P Bl v SRR (o o
the base 256 {OTs)or methylsulfonyloxy (OMs), preferably halo, most preferably chloro 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-dimethylformamide,

tetrahydrdﬂ.lran. acetonitrile and water. The aforesaid reaction is conducted at a temperature of

about 0°C to about 30°C preferably about 20°C to about 25°C for a time period between about

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

therein.
35 Scheme 4 refers to the preparation of compounds of the formula |, wherein X is sulfur
or -SCH,-, or their oxidized derivatives >S0,, >S0O, -SO,CH,-, -SOCH,-. Referring to Scheme



compounds of this invention are readily prepared by treating the base
conpound with a substantially equival ent anount of the chosen mineral or
or gani ¢ aci ‘1\/65'1]/{‘}& jaqueous sol vent nmediumor in a suitabl ﬂﬂ@l‘%‘ﬂﬁ) sol vent
such as net hanol or ethanol.” Upon careful evaporation of the solvent, the
desired solid salt is obtained. 30 The a@&s which are used to prepare the
phar maceutical ly acceptable acid addition salts of the base conpounds of
this invention are those which formnon-toxic acid addltlon salts, i.e.,
sal ts containi ng pharnacol ogll cally acceg%abl e ani ons

hydr ochl or i de.# 545 @rcomPYAT Bcthe FAFRHS | Bay R obined by aky! a@‘iﬂlqéﬁeé’W""B‘?'%'ﬁ'FT at e,
phosphate or asné mnhms péryioand dfat@tiarinela XV (vbereit & and Rragd lydogenpelith Tsuitatit e,

Lartrate Of DiaiihIbhn |HSF LIS\ fureiBloA2h fuavh FRAPLEN o6l YIBHEordiry

saccharate, anesul T onat

1, 1'-net hyl enéofﬁ’ i 've!lyhmmmﬂ rem%ﬁwmst RISIPFElY SQEY & Prompdn A suitable
PCT/ 1 BOO/ 0309Qo|ven23ucimanmﬁa&@mdama€ téthaydimm lagetdnitiid iirC the Presemdesd zAaci di C

in nature, a

phar macol ogi. c%f'%glgaccep abl'e c KD&% Fes ﬁﬁg%ckkﬂgﬁ"ne’ py"d' “ude the
al kali netal mm@lﬂenﬁiemsn'dm" i%mweawaawmat,um of iapgut 2Q°Ffé° gept um and
pot assi um sal tzgeg Téaér&b@ya%ahh@»ca&anﬁbberm BédAdeR dbddy 15TRNMENS ARMRAL héues: NNi ques.
phar moet | cal SaZ‘ésew““é 22 g e A0 G 5 et BB 3,5 PR P i
f or m non- t16xi donpeis ¥ with bisuitable wisulfidecof therfermulael (SA¢'rY-Ble dr (BEHg'eY-2)e inpayitahls  of
formul a I'. Th@giGenh Qith XN R-dRRAFicHRsrhiSe, 'téh%hMﬂﬁlrénhQSéi‘omé V8 prdsrite S &
agnesi um et dualie S ol e i dndie, piEeebin iRaas el RS AR
magnesi um e e !

correspondi ng triztanbiamineo ﬁ’p@afudsand/vaadhorala cérdiuceyiLat 6 dssnpeciure of @bout 20TCe abcng t he
desired phar mggal pgd e ;Lgut%wg%%ﬁaﬁg%émﬁ o%f%rmﬁ’é%éoa%ﬁﬁé’ﬁ&ﬁé ng the

resul ting solutlon uce pressure

A ternat PVELy. th BliAes (SAEY 2 (SCHuAT e%zwam PRRESTPO{ER e SeFREFONGNg
sol utions of tHids I8SArEY-Z oCHSHAMYSZ by pgiddtiremelbais welllkrnalvk &l thosarsitiliad thalakoxi de
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assay t ests. compound by treatmentwnhan alka ereagent, and subsequently convert the free base to a

25 pharmaceutically acceptable acid addition salt. The acid addition salis of the base
. compounds of this invention are readily prepared by treafing 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 methanol or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is obtained.

30 The acids which are used to prepare the phammaceutically acceptable acid addition
salts of the base compounds of this invention are those which form non-toxic acid addition
salts, i.e., salls 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, gluconate,

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



MWP Assays Col | agenase-3 (matri x netall oproteinase-13) selective inhibitors
as used herein refer to 25 agents which exhibit at least a 100 fold
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col | agenase-1 enzynme activity and a pot gncy of | ess than 100 nM as defined
by the 1CS results fromthe MW-13/ MWP-1 fluorescence assays described

bel ow. Col | agenase-3 selective inhibitors can be identified by screening
the inhibitors of the present invention through the MWP-13/ MVP-1
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The assay i sfoi ¥ratingadisedsels charadirsizesichyi metalippraldinas@ of the riamnalien aegpalysinvastivity of t he
m crof | uor  plsgth@s i pidEBordf unbitecrb 16N i€ SHoliPBY thY folib¥ing M vitro assay tests.
MMP Assays
Collagenase-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 collagenase-1 enzyme activity and a potency of less than 100 nM as defined by the
ICs results from the MMP-13/MMP-1 fluorescence assays described below. Collagenase-3
selective inhibitors can be identified by screening the inhibitors of the present invention through
the MMP-13/MMP-1 fluorescence assays described below and selecting those agents with
30 MMP-13/MMP-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 coilagenase-1
enzyme activity or a potency of more than 100nM as defined by the ICs, resulls from the MMP-
13/MMP-1 fluorescence assays described below.
35 The ability of collagenase inhibitors to inhibit collagenase activity is well known in the
art. The following assays may be used to identify matrix metatioproteinase inhibitors.



20 Fl uorescence readi ngs (360 nM excitation, 460 nmem ssion) are taken at
time 0 and then at 20 mnute Intervals. The assay |s conducted at room

t enper at ur e WP #MI261Lt ypi cal assay time of 3 hdurs Fl uor esceaniBoversus tine
is then plotted for both the~blank and col] agenase-containing sanples
(data fromtriplicate determ nations is averaged). A time point that

provi des a good 25 signal (at least five fold over the blank) and that is
on a linear part of the curve, (usually around 120 m nutes) |Is chosen to
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WO 01/ 12611 PWMMB@WMWS 0.2 N NaOH) at 4C, rocking gently. 10 mM
di et hyl sul f oxi de stoomk%@wns_ﬂiz,mhw{pm_ﬂ;eo MJt ed serially in

assay buf | 2 20 pM ZnO 2 and
0. 02% BRI Jf'§5 {"ZQ’B’ iih;ﬁé}o 3 °f°a°“%° 'a%'%‘l‘f ﬁd@%&%@ apREoRTiRle wells of
pM -- .12 M --29§ wel mmﬂuw mqe MTFm mqhevncmamn ofrishititorewilhnbd @ 14 dalu@meamear y

fol | owi ng thi Sacﬂl&ﬁof%ﬁﬂﬁﬁ&nd SubBirtd. NPbRkiaS cohol (eniyﬁhlrtbliﬁrﬁﬂitor?&%@t%ﬁﬁélﬁns for

each conmpound g‘rdn%m poise g@n assaé"'@éé‘{éﬁ[‘* 'B F(%g%ncentratlon S

then added to Triplica m cr of | uor
plate. As the fi né:uo"ag@sa;wmmmuo 2@ ngl0 and 25 W is treh added bepproptaiewelis o the

Io ngl E/:\/It or «v% eoglb'gﬂl\x/{oﬁﬂététFlr%fooﬁo&#ﬁtn&rtﬁﬁoﬂa&ngse‘inﬂéééé&)hlggnbhrfg{;nlﬂfor 30aﬁlc\i/| ;1) 3 pM
positive enzyme cont’ %%@ﬁ%MM&%%FFM e 'él"ﬁg FHArm in
triplicate. Aca’tqchat@mmmeam thkinl dikitextito 20 uMO0 assgyy biffel. ITha assay istintfatedby 25 pL
per well is a ) I i e mne -
concentrati Ondﬁéﬁéﬂg@ J?Eg‘{/&?i“’a'%?g'ﬁ%{“ﬁe %&m}‘l@‘?gﬁ?eﬁ% a%"?‘ ic\(/’}'ezce":h%hm CEY

di net hyl sut f oxMle stock sol ution of substrate (Ma-Pro-Leu-d y-Leu- Dpa-

Al a- Arg-NH2) is di IRuomeEeenée readingy (380! hlt@kcitaion 2450 enfiddBnPeS Ber & tind blahat €d by
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Fluorescence versus time is then plotted for both the blank and collagenase containing
samples (data from triplicate determinations is averaged). A time point that provides a good
25  signal (at least five fold over the blank) and that is on a finear part of the curve (usually around
120 minutes) is chosen to determine IC;, values. The zero time is used as a 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
fluorescence of collagenase alone x 100). IC's are determined from the concentration of
30 inhibitor that gives a signal that is 50% of the control.
If ICx's are reported to be less than 0.03 uM then the inhibitors are assayed at
concentrations of 0.3 uM, 0.03 uM, and 0.003 uM.
' inhibition of Gelatinase (MMP-2)
Human recombinant 72 kD gelatinase (MMP-2, gelatinase A) is activated for 16-18
35 hours with 1mM p-aminophenyl-mercuric acetate (from a freshly prepared 100 mM stock in




diluted substrate yielding a final assay concentration of 10 pM substrate.
At tinme zero fl uorescence reading (320 excitation; 390 emssion) is
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The average value of fluorescence of the enzyme and blank are plotted 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 latter time point and the

25 data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotied as inhibitor concentrafion
versus percent of enzyme control. ICg'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 dimethylsulfoxide stock solutions of inhibitors are diluted serially in assay
buffer (50 mM TRIS, pH 7.5, 160 mM NaCl, 10 mM CaCl, and 0.05% BRIJ-35 (vol./vol.)) using

35 the following scheme:




subsequent readings are taken every fifteen mnutes at roomtenperature
with a PerSeptive Blosystens CytoFluor Multi-Well Plate Reader with the
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data then expressed as percent of enzyme confrol (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is pldtted as inhibitor oohcentraﬁon
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.
25 Inhibition of Human 92 kD Gelatinase (MMP-9
Inhibition of 92 kD gelatinase (MMP-9) activily is assayed using the Mca-Pro-Leu-Gly-
Leu-Dpa-Ala-Arg-NH> substrate (10 pM) under similar conditions as described above for the
inhibition of human coliagenase (MMP-1). h
Human recombinant 82 kD gelatinase (MMP-9, gelatinase B) is activated for 2 hours
30 with 1mM p-aminophenyl-mercuric acetate (from a freshly prepared 100 mM stock in 0.2 N
NaOH) at37 C.
10 mM dimethylsulfoxide stock solutions of inhibitors are diluted serially in assay

buffer (50 mM TRIS, pH 7.5, 200 mM NaCl, 5 mM CaCls, 20 uM ZnClp, 0.02% BRIJ-35
(vol/vol.)) using the following scheme:

35 10 mMM—> 120 pM-—— 12 uM——> 1.2 pM—> 0.12 uM



fluorescence reading (320 excitation; 390 emission) is imediately taken
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A.J. Barr et tfluostiscehce @i positivenanzyntOconiel &- D05 Ddtd ©Opigtiea as! inhibital dotcepratiprar € 96
wel | plates C&F&Lé‘b&wﬂ of enzyme control. ICsp’s are defined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control.
Inhibition of MMP-13
25 Human recombinant MMP-13 is activated with 2 mM APMA (p-aminophenyl mercuric
acetate) for 1.5 hours, at 37°C and is diluted to 400 mg/ml in assay buffer (50 mM Tris, pH 7.5,
200 mM sodium chioride, 5 mM calcium chioride, 20 uM zinc chloride, 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 substrate 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 buffer as per the inhibitor dilution scheme for inhibition of human collagenase (MMP-1):

Twenty-five microliters of each concentration is added in triplicate to the microfluor plate. The
final concentrations in the assay are 30 uM, 3 uM, 0.3 gM, and 0.03 uM.
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amount of collagen solubilized, determ neg by the proportion of
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scintillation counter. Collagenase inhibitors are,.therefore, conmpounds
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i nhi bitor. Th(lz,\e?et §%+ e"gava uecg'%foI tgé'&'f‘hﬁi‘frr?fesg?t rbzé'é@f’?gi&ﬁx'g?ﬁne"f fe data

gr aphed a0 peﬂ'@eﬁﬁﬁayrﬁéeﬁ%{@@'ﬂéﬂg‘u@'% ug concentration. |1C50s are determ ned

from the point at Fordetdimibingotrien Seidetivity ceﬁ.pauﬁ&seﬁwmw ekl aleleghidgo! | agen

3! Sue Con 00 S B3l e e I L hc o
substrate, c aPlpMMgdés g@m:.'cg:n@gg tmijmpmwdures outlined above. The activated MMP-13 or
MMP-1 is diluted to 0.6 ug/mi with buffer { 50 mM Tris pH 7.5, 150 mM NaCl, 10 mM CaCl, , 1
25  uMZnCl,, 0.05% Bril-35, 0.02% sodium azide).
Stock solutions of test compound (10mM) in dimethylsulfoxide are prepared.
Dilutions of the test compounds in the Tris buffer, above, are made to 0.2, 2.0, 20, 200, 2000
and 20000 nM.
100 pl of appropriate drug dilution and 100 pli of diluted enzyme are pipetted into wells
30  of a 96 well plate containing collagen films labeled with “C-coliagen. The final enzyme
concentration is 0.3 ug/ml while the final drug concentration is 0.1, 1.0, 10, 100, 1000 nM.
Each drug concentration and control is analyzed in triplicate. Trip'licate controls are also run
for the conditions in which no enzyme is present and for enzyme in the absence of any
compound.
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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 cuiture plate. One mi of serumless medium is
30 then added to each well. Compounds are prepared as 10 mM stock solutions 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 iL-1a (Sng/mL) (IL-1) is added to triplicate control wells and to
each well containing drug. Triplicate control wells are also set up in which neither drug nor IL-
35 1 are added. The medium is removed and fresh medium containing {L-1 and the appropriate
drug concentrations is added on days 6, 12, 18 and 24 or every 3 - 4 days if necessary. The



The experinental set-up is the sane as outlined above In Variation 1, until
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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 human biood 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° /m! 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 total cells in these
preparations.

180 i of the cell suspension was aliquoted into fiat bottom 96 well plates (Costar).

35  Additions of compounds and LPS (100 ng/ml final concentration) gave a final volume of 200 pl.
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plate. Store in freezer overight.

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 nM.
All samples completed in triplicate with Control and IL-1 alone

samples on each plate.

15
Plates 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 to monitor 35S-proteoglycan release. Control
and IL-1 media are added 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 4-6 times control media) as
assessed by liquid scintillation counting (LSC) of media samples, the assay is terminated (9-
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together with granul ation bi rs |ike 3 ‘gﬁ? yvin p'yrro done, sucrose,
gel ation &Rd MRiSR dn ogepm!t e GaPRoYnds) of de; ip %d“ﬂﬁ%ﬁ’fﬁ S8l e @s thepseivesi ym
st earat e, sodrempolrs) wil be;aininn&tgedaatdosaaés(beaveen elfdutt1 et 25 mgliesl hoby Wweight of
tabletting pumg@@émmr%y l%ggblyl%?lwp&l 890 5 SOl bl Wégm;,eons of
a simlar type may al so Ioe as fillers in gelatin cap

compound will be admmi red orally or parenterally. However, some variation in dosage will

necessarily occur 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 administered 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 rangmg from about 5.0% to about 70% by

30  weight.

For oral administration, tablets containing various excipients such as microcrystalline
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed
along with various disintegrants such as starch (and preferably comn, potato or tapioca starch),
alginic acid and certain complex silicates, together with granulation binders like

35  polyvinylpyrrolidone, sucrose, gelation and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium laury! sulfate and talc are often very useful for tabletting purposes.
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my/ kg/ day, adi‘fi&.‘?ﬂ”&ﬁ'@@ﬂ%‘f’ gves! 'ant"B)éT@ ﬁ'ﬁ% ”sgﬁ e "lgge sunab‘Qy ajd’(':l'ose or

to 3 20 di viahecutioed: prefefdbly av@tpH/ of greatgsdhanch; ifoteceshrsy apd, e tliguishdilvern) figst so be
formul at ed | nreﬁ&?eid%otoﬁi@ PRk Eduﬂ&% soﬁﬁbﬁ@a@%un&ﬂ!tamﬁﬁ\}eh&klu%hdhrpufpﬁéeeﬂmn
enenas, cont.ai ni n nve i tor ses coa
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by i nhal at i onThet frepaatiori vfcalicibenecolutinns aihder terile rrondiene: st feadity ApeemplishRAcPY ent | y
delivered i A {edHark Ph %Q&u%aﬁ@érﬂﬁuéameﬂrm&ﬁﬁﬁﬂﬁb @Kileld 10 e 2artp UATihe Ed3é Y
container that Is squeeze t he, pat i spray
presentat i on ?"F'Eﬁ’ﬁ'%? uide ?5@“@% %"é‘? SS%& fe%s?ysag&?%q%vﬁggtse of a
sui t abl e pr opaboltaritty 50 reg/gy/day, @iivahtagrousli -2 ta 40 WMﬁEe"“aS'ﬂg'e dose or up to 3

trichl or obd uogpizBiyane, dichlorotetrafl uoroethane, carbon dioxide or other

suitable gas. In the case o ssurj.zed a S may be
30 determ ned by ;5'?‘8\??‘?1??@"8"'%5 '[“()entﬁoé'lnﬁyé ge% i ﬁ am)unﬁ1I ”glﬁs
pressurized camlh as siupposiories newtehilon@nem%ﬁy_aﬁmﬁalwmvﬂnﬂﬂnﬂoﬁ‘ww"%%%s| on of
t he active cogmpmwa%pgrg}a&,@p&ﬁdégartrl dges (rmade, for exanple, from

gel atin) for use |’J§ an |nha %T"ﬁém%ve';cr'{{" gn [ty ni?r%la@o% ?gg{iw%g‘dg t ai ni ng

a powder mx of a a suf ase
such as | 2&t obeingentiot e gdnvelﬁHBﬂdeeévefeyl in theifang oB(aqmipresr quﬁﬂeﬂﬂﬂf&"éa PYfep

preparation of R#h&nﬁﬂgp%p%ssﬁgeieb%rpdmtby thél\bﬁliu\t O as al dérdbgl pgrayit s are -
uncorrect ed. g}'lesentatlon r%raex.)rgsg riz contallngr op g‘ I;lgb%ll T, w o?agérl)abIgBQpellant
eg., dichlorodiflucromethane, 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 to defiver a metered amount. The pressurized container or
nebulizer may contain a solution or suspension of the active compound. Capsules and
cartridges (made, for example, from gelatin) for use in an inhaler or insuffiator 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 illustrate the preparation of the compounds of the present

invention. Meilting points are uncorrected. NMR data are reported in parts per million (5) and
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fromthe sanpl e sol vent (deuteriochloroform unless otherw se specified).
Commerci al rwegemiés1 were utilized without further purificateicensoonlddE refers
to tetrahydrofuran. DVF ref€ers to N, N-di net hy[ for naum de. Chr omat ogr aphy
refers to colum chromat ogr aphy perforned@h5|ng 32-63 mmsilica gel and
executed under 5 nitrogen pressure (flash chromatography) conditions. Room
or anbient tenperature refers to 20-25C. Al non-aqueous reactions were
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Concentration at reduce ressure or vacuo nean
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et hanol (25nﬂ)&%%d §?|Pge un m&ﬁg F?@Qg%é{g'mﬁ nggpggdégc %Bh 620ny
10. 32m\V) we8 abifienasn Aigepure{Bash ﬁhwatpea@w gonditipns.oRoogpor gmiaightdemperatuse rqm n of

di et hyl - 2- net hyd-262¢.( At idneda0eds PactivRs Wik fir WhaatLnitrdgln Gtinodphend forkodvaidhicel N
absol ute et han tg %g%?ze%bﬁig aegn%?ntgﬁo%pa\@nre%s?e?gges%p% of i %y%ug %@g?srrt}\ét rot%ryheat ed

under refl ux (
t enperat ure, @@&%@P’a’taéﬂs% dryness and partitioned between ethylacetate
(100m ) and water (100m ). The aqueolEXAMPLEHR: Was separated, acidified to

pHL with aguyeous 1 A\ | gad. extr ctegimn E \ acet at e (3 x 100m ). The
conbi ned oﬁganic e S8 oGty B "%dm35QA"m sul fate 20 (MgSHA) ,

e resultant whi te powder was

filtered and evaporated to dryness§

crystallized from hot nethyl emg re g| ve e target conpound as a
white crystalline materi al (310 nalytlcal dat a) .
EXAMPLES 2 TO 9 Exanpl es 2- 9 \\p ar procedure to that

descri bed above except 25 tha
di et hyl - 2- net hyl - 2- (4: phenoxy- phenb&y)nalonate was replaced with the

appr Slor i EL e! y su b féoPﬂM m)@as kuawa& bRy &a?éﬁgl? a&&af:o gbgélﬁtlg\séﬁan%ﬂ’nﬁ
resol uti on ol @83&'&% untl fhe 5o ms\hﬁ“@%ﬁi"é’%ﬂe 98@)?3?26%9@5 added and the

mixture stirred for 30 mmutes A solution of diethyl-2-methyl-2-(4'-phenoxy-phenoxy)malonate

15 (1.48gm, 4.13mM) in absolute ethanol (25ml) was added dropwise and the resuitant mixture

' heated under reflux (6 hours). The reaction was ellowed to cool to room temperature,

evaporated to dryness and partitioned between ethylacetate (100ml) and water (100ml). The

aqueous layer was separated, acidified to pH1 with aqueous 1N HCI and extracted with ethyl

acetate (3 x 100ml). The combined organic extracis were dried over magnesium sulfate

20 (MgSOa4), fitered and evaporated to dryness. The resultant white powder was crystallized

~from hot methylene chloride to give the target compound as a white crystalline material

(310mg; see Table 1 for analytical data).

EXAMPLES2TO 9

Examples 2-9 were prepared by a similar procedure to that described above except

25  that diethyl-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.




-35 Table | Ex. Structure mz NVR data Melting No. (400MHz) Point 'C1 0
Me 325.2 8 (d6-acetone); 1.95 182 H, (s,3H); 2.85 (s, br, 2H); 6.85-7.00
(m O NOWRPVIGs (i 1 H); | H7.30-7.35 (m 2H). 2 ECTEABOG@P3 8
(d6-acetone); 0.95 59-60 H,, NO\ / (tgs3H);1.40 (m 2H); 1.55 (m 2H);
2.25 NOO(m 2H); 2.85 (s, br, HZ2H); 6.82-7.00 (m 6H); 7.05 (m | H);
7.10-7.15 (m 2H). 3 0 e 343.2 6 (d6-acetone); 1.95 187-9 HNOI \ / | F
(s.3H); 2.85 (s. br, OOO"a 2H); 6.85-7.00 (m 6H), 7.10-7.15 9m 2H). °
4 0 Bu 385.2 6 (d6-acetone); 0.95 183 7biB1O\ a~ F ( t, 3H); 1.40 (m 2H);
/ 1.55 (m 2H); 2.25 OHOO(m 2H); 2.85 (s, br, 2H); 6.82-7.00 (m
6H), 7.10-7.15 (m __2H .5 0 / 309 .3 8 (d6-acetone).1.97 175 H O\ (s,

3 H) : 2. .90 ( s| Bxsr Structure m/z NMR data Melting
No. (400MHz) Point
°C

325.2 | § (d®-acetone); 1.95 182

1 () '
Me
H\N @] (s,3H); 2.85 (s, br,
)\ \©\ /@ 2H); 6.85-7.00 (m,
(o) l}l O (o] 6H); 7.05 (m, 1H);
H 7.30-7.35 (m, 2H).

367.3 | § (d®acetone); 0.95 59-60

5 _
Bu
H\N o) (t, 3H); 1.40 (m, 2H);
)\ \©\ /@ 1.55 (m, 2H); 2.25
o) b|1 o] ()
H

(m, 2H); 2.85 (s, br,
2HY); 6.82-7.00 (m,
6H); 7.05 (m, 1H);
7.10-7.15 (m, 2H).
343.2 | § (d®-acetone); 1.95 187-9

0 .
e
Ay o F (s.3H); 2.85 (s, br,
)\ O /@ 2H); 6.85-7.00 (m,
0”0 o
H

6H), 7.10-7.15 9m,
2H).
385.2 | § (d®-acetone); 0.95 183

Q Bu_
H\N o F (t, 3H); 1.40 (m, 2H);
)\ O /©/ 1.55 (m, 2H); 2.25
(o} hll o} (o)
H

(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 (s, 3H); 2.90 (s, br,
He o
j\ O 2H); 6.75-6.78 (dd,
07 N X0 1H); 7.061-7.06T (m,
|
H

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




N 2H); 6.75-6
5H): 7.57 - 7

.78 (dd,: 0 NO/ 1 H3 7.06157.067 (m H 1 H; 7.27-7.46 (m
.59 (d, 2H). WD 01/12611 PCTI|1B00101090 -36 Ex. Structure

m z NVR dat ¥O@/126hg No. (400MHz) ‘Point o6C'6 0 Me 309. 3 PEHIBRVHEW one) ;

1. 95 200- 202

HEN O (s, 3H): 6.86-6.89 (dg.| H): 727-7.62 Nz~ N O (m 8H).

O'C O H7 OM 339.1 3 (d6-acetone); 1.88 HN O (s, 3H); 5.03 (s, 2H),
la.l ~'"_ 6.77-6.91 (m 4H);; O NO O7.30-7.45 (m 51-1). H Preparation 1:
Di et hyl -2-n-butyl, 2-(4'-pkgpoxy-phenoxy)nmalonatei:O0 O EtO I: \ 1| EtOO

LO)9 5 Sodiu

(25m) and s
4-phenoxyphen
t he resul tant
di et hyl - _a-br
absolute eth
heated to ref
t enperature

10

15

Nes £d until a honmpgeneous sof utidn walgoaN&zr ved. Point

TPIg) Was  ageetre! OW y angl @oz g7 Ul | MR Gaabs ol] uMertig Hanol
bl (910nm) (Al drich Chenicall Congany) was added sI®®8wl M and

nxjure sQirred (30m n, roonh3088rdddbdcatons);1.95 | 200-202

DD- pagin- blit ¥oral gnate (1. 44gm (|SesHRseB8REat i gn 3) i1
anol | (25K1) s gfidey dropwi se and the resultany m xturje
ux (1 ur) .k _The reaction m xtjUfd 1RBhE2E68%ed to rodm

bvaporate '?‘ o @ryness 3 parft i ti griesH).
H

339.1 | 5 (d®acetone); 1.88 -

O
Me
HN QO (s, 3H); 5.03 (s, 2H),
)\ \©\ 6.77-6.21 (m, 4H);
(o] 't:l! (0] O/\C 7.30-7.45 (m, SH).

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

¢

o)
=000
EtO (0 o

Sodium (112mg) was added slowly and carefully to absolute ethanol (25ml) and
stimed until a homogeneous solution was observed. 4-phenoxyphenol (310mg) (Aldrich
Chemical Company) was added slowly and the resuitant mixiure stired (30min, room

temperature); diethyl-a-bromo-a-n-butyl-malonate (1.44gm) (See Preparation 3) in absolute
ethano! (25ml) was added dropwise and the resultant mixture heated to refiux (thour). The
reaction mixture was cooled to room temperature, evaporated to dryness and partitioned
between ethyt acetate (100mil) and water (100mi). The organic layer was separated, washed
with water (3x100mt), dried (magnesium sulfate), filtered and evaporated to give the desired
compound as a clear oil (1.82gm). '"H NMR (CDCl,): & = 0.85-0.88 (t, 3H); 1.21-1.25 (t, 6H);
1.31-1.39 (m, 4H); 2.2- 2.27 (m, 2H); 4.23-4.28 (q, 4H); 6.80- 6.95 (m, 6H), 7.03- 7.08 (1, 1H);
7.25-7.31 (q, 2H); m/z =401 (M").



bet ween et hyl acetate (100m ) and water (100m ). The organic |ayer was
separated, washed wth water (3x100m ), dried (rmagnesium sul fate),
filtered ardo@vmetr ated to give the desired conpound as pcripeaiiosy |
(1.82gm). "H NWR (CDCI3): 8 = 0.85-0.88 (t, 3H); 121-1.25 (t, 61-11);
1.31-1.39 (m 4H); 2.2- 2.27 (m 2H); 4.%3-4.28 (q, 4H); 6.80- 6.95 (m
6H); 7.03- 7.08 (t, 1 H; 15 7.25-7.31 (q, 2H); nmz = 401 (M). WO
01/12611 PCT/1BOQO 01090 -37 Preparation 2: Diethyl-2-nethyl,

2- (4' - phenoxy- phenoxy) nal onat e MVE prdsbfdiish 2.EL O O Sodi um (112rrg) was added
slowy and carefully to absol ute ethaﬁ%&‘%é%ﬂﬂ) and 5 stirred until a
hompgeneous sol ution was BiBG¥rd meth 1/2-(8}shanexyphiene) Da®®)) (Al drich
Chem cal Conpany) was added sI ovd)y and the resultant mxture stirred (30
m nutes, room tenperature); dieg Ie-a br ono- a- net hyl mal onate (1.23gm

(Al drich Chem cal Conpany) ig ethanol W) was added dropw se
and the resultant m xture heat ed t ref (1ho
a --/

The reaction m xture
was cooled to roomtenperature and 10 partitioned

bet ween et hyl acetate (100m) wat‘er (100 ). The organic |ayer was
separ at ed, washed Sédivh (a2r8Y) was atitkdndigwly diid edlef(liyad ROSAUtsTethbrol &@56Y),anbi | ter ed
o (ooetay: gt nfl ' Gorholpdl sbifen b ghiged 3 sheforiflnt oy WA
6.97 (m 6H); Cireronl Cvmmv)(was aggigg slopyyand theyresylignt mixiyre sfiyed (30 mimgtps, MAM . 15
Mal onates i nC{eHﬂérB@re§ RtHI-cBrohe bk Arthyl Maldid @.23gHEARIridN m&dcwaﬂg in

anal ogous P 580 ol odiP RS, GGRAGRR. WNE MRUEAANAL L MaSich B ¥hu7)

startlngfrom propria onaeana
appropri at e pfibewsk Thq wa@ﬂnre"!w wag ¢pgled #%m@mpww-@mmw to dElﬂQPSEDdl S

et hyl . WD101/ gatfiibdedPsebvdeROélyD Bodiste (1%!)1'33’68 Qatér Toomn.t wee orgbhnNWeMﬁs O M 8
E dé- 2(|E§t Ogeé Ose?ar% 25 tvgshoedﬁvm]f w%ér {3x100r%l|)_|)dheol {ma neg%m s%l@é) fﬁeer a%wd evapo ]19 4.24
& to give the desired compound as a clear oil (1.48gm). 'H nmr (CDCl,): 3 = 1.25-1.28 (1, 6H);
1.71 (s, 3H); 4.24-4.30 (q, 4H); 6.88- 6.97 (m, 6H); 7.04- 7.08 (t, 1H); 7.25-7.32 (q, 2H); m/z =
350 (M+).
15 Malonates including those contained in Table 2 were prepared using analogous

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 Etis ethyl.



0.88 (t, 3H): 1.21-1.23

EEOOO(m 9H. Me 8 (d3 - chloroform: bo
1 F 218222 (m 2K 420

6-
419.3 (t, 6H); 1.25-1.38 (m 4H); .Et0 O
- EtO O 4. 25womnzsl) ; 6.80-7.00 (m 8H). 8 (d6-acetone); Ppciasddniddl 1. 23
(t. 6H); 1.75 (s, 3H); 343.3 EtOO0 4.24-4.29 (q, 4H); 6.95 - 7.63 / (m
O9H). EtO OO0 Me 8 (d6-acetone); 1.19 0 1382 (t, 6H); 1.72 (s, 3H); 343.3
EtO 4.23-4.26 (q, 4H); 6.89 - 7.60 1 / EEOO0O\ (m 9H). WO 01/12611
PCT/ 1 BOO' 01090 -39 Preparation 3: Diethyl-a-bronmo-a-n-butylnalonate M
OBr EtO EtO O Diethyl-n-butyl nmal onat e 32 2gm) was dissolved in nethylene
chloride (200m) and 5 treated, dropw th a solution of brom ne
(24.0gn) dissolved in methyl ene chloride (25nﬂ). The resultant m xt ure was
stirred (1 hoy TCT QUPOTT angiEToe cotpret o
persi st ed. TthﬂﬂJEHH_JEB renoved under] vacuum and the r33|dte diptilled
gi ve the desired groduc® (Ezceioneld48- pi|l (boil|ng

to Al 125, SR ;=3ﬁ-.289- D. 92 (t,
-?‘. g s w W
{m, 9H).

& (d® - chioroform);
0.86-0.88 (1, 3H); 1.21-1.23 | 4193
(t, 6H); 1.25-1.38 (m, 4H);
2.18-222 (m, 2H);420 —
4.25 (g, 4H); 6.80-7.00 (m,

8H).

8
2
d

under high vacuu
point tenperajure
3H); 1. 25- 1. 29( €O
(q, 4H); mz § 295

8 (d®-acetone); 1.19-
1.23 (&, 6H); 1.75 (s, 3H); 343.3
4.24-4.29 (q, 4H); 6.95 - 7.63
(m, SH).

O & (d®-acetone); 1.19-

MeO 1.22 (t, 6H); 1.72 (s, 3H); 343.3
Eto O 4.23-4.26 (q, 4H); 6.89 - 7.60
Et0” SO O (m, OH).




CLAIM5 C L 11211.112112111121 S 1. A conpound of the formula O R2 R~ N
X-Ar-Y-Z O--NO1 R3 wherein R is hydrogen, (C, -C4) perltuoroalkyl,
(C, - C0) al kMO WA2QE) cydoal kyl, wherein 5 said (C, - Ce)al kyPCAB00/0109%0

(C3-CB) cydoal kyl may optionally containsgne to three heteroatons

i ndependent|y sel ected from oxygen, ->NR5 and sul fur; wherein said

(C -C8)al kyl or (C3 C8)cydoal kyl nmay also optionally be substituted by one
to two substituents independently selected from (C, -C4)alkyl, ’

(Cg-Cl0)aryl, (CZ C,o)heteroaryl, Otre ratﬂ:B,a (C -C4)al kyl am no, di[(C, -
C4) al kygam no, (C3-C8)cydoal kyl n] no, F ?I oal kyl (C1- C4) al kyl am no,
(Cl- C4) al koxy, 10 CONH2, - — -C8) cycl oal kyl ,

wherein said (C3-Ce)cycloal kyl may option contain one or two

het er oat ons i ndependently sel ected from >NRS, oxygen and sulfur. R2 and R3
are independently selected from hydro (C1-A)al kyl; wherein said (Cl
C4) al kyl may optionally contain one h om sel ected from oxygen, >NR5
or sulfur, wherein said (Cl-C4)alBt@ al so optionally be substituted by
(C8-C,0)aryl, (C2C,0)heteroaryl, OH NH2 15 (C1-C4)al kyl am no,

di [ (C, -C4)al kygam no, (C3-C8)cydoal kg , (C3-C8)cycl oal kyl (C,

4) al kyl am no, (Cl-C4)al koxy, -CON(R4)2 or (C3-C, )cydoal kyl; wherein said

( C3- C8) cycl oal ky!| Dieti -Ru/imaidnate §3:2a5Y V@MW@P@%Q@W%Q‘TGE‘!%@M#W

sel ect ed §r Olifea®RGropWike/ Gta SulutisnbibkbmineX{24.0gn) Qlssohie@ i rhdttyighd Erfforigé @R5H).

consi sting of, 0 e S L > >S=0. >NR4, . -

- CH2( S=0) - t'?i&é%m m"a‘%&&ég s""e‘g%éﬂﬁ ?”9@82%"” w%’& M%%ﬂﬂ%@ R4)
20 - N(R4) SOp Peraifigd-- Ehm(lms was REOYASHNge eHacum, god: bhﬁgeﬁ'@mdmi@séﬁ%

sel ected froraduyd rt@gmmm.r&fpm&@afsl ddidar oiRBoilig PoRMBAPdriturd 4034 So | moc

i ndependent | el e ydr
( C2- C10) het e%%é‘f’?)l %@ﬂ(‘ éf@h&z B%M'S“%éﬂd‘ %5%37&‘) %@o%%ﬂ?ﬁ Y |s
sel ect ed 19r okm.i2h} 428328 (¢ d)s in&zt ¥ 285 anfl 297 (MInd, oxygen, sul fur, >S02, >S=0
>NH, 25 -CH2-, -CH2O, -OCH2-, -CH2S-, -CH2(S=0)-, -CH2S2-, -SCH2 ,

- SOCH2-, - SQZCHe- , - NHCHZ- , - CH2NH- , -CH2CH2-, - CH=CH- , - NHSO2- and
-S2NH; Ar' is (C8-Ct0)aryl or (C2-Cl0)heteroaryl; and Zis (CB-C o)aryl,
(C3-C8) cydoal kyl, (C3-C8)cydoal kyl (C, -C4)al kyl or (C2-C, 0)heteroaiyl;




wherein one or two of the ring carbon atons of said (C3-C8)cydoal kyt or
(C3-C8) cydoal ky C, - 30 C4)al kyl may-optionally be replaced by heteroatons
i ndependent | YOOMI288t ed from oxygen, sulfur and NRS: WO O1/PCIARG1090
PCT/1B00101090 -41 Ar' and Z may be optl_g al |y substituted on any of the
ring carbon atons capable of form ng an additional bon one to three
substituents independently selected fromF, C, Br,

(C, .A) perfluoroal kyl, (C,-C4)perfluoroal kyl oxy, (C C4)a “wmm'
Cs) cycl oal kyl oxy; 5 or a pharnaceutical |gLamsept abl e salt ik E I
conpound according to cl ai FEZ and R3 are each hydro nn .
conpound accordi ng E‘o clglc?ﬁ"f" WEPS o oxygen, -QOCHZ- or -CH2O.

conmpound according to claim 2, whereith Xis sulfur, >SO2, -SCHZ-, -CHZS—,
-CH2S2- or -S2CH2 . 10 5. A cRhpou c orgirng_go Iaim2 wherein X is
>NR4, -CHZN(R4)- or -N(R)CH2-. 6 NA CO according to claim 2, wherein
Xis -N(R4)SQZ- or -SO2N(R ) -. 7.2\\c0 ound according to claim?2, wherein
Y is a bond, oxygen, sulfur, - ; o -OCHZ- or -CHO-. 15 8. A
conmpound according to claim 3, ereijn Y 1s a bond, oxygen, sulfur, -CH2-,
"S2, -0OCHz- or -CHZO-. 9. A corrpounqLaaccordi ng to claim4, wherein Yis a
bond, oxygen, sulfur, -CH2-, >SO2, -0OCH2- or-CH2O-. 10. A conpound
according to claim wherei B i hygrogern, @a&)@%@mawxvgeﬁq)aﬂyubﬁ(ﬁff;a)cy@bw wifdein>SO2,

-OCH2- or l_ EHZ Qid (& LC,)alkyr aﬁnomﬂyad‘alkﬁr M@pﬁoﬁaﬂ?' &hﬁ?n 60ne"%e frRden hgerba?on_% bond
dlarm 2, Sﬁhe‘r”e. ; ‘W’g"voi o plger, SN g sl gt 398 K ECHISCF ei ng
to claim3, wh&prergaky F?Y@JWQEPPM'WWSW“-MM two Sulsstituents mdﬂ!puﬂsrﬂi'
accor g: zg E 8 gh&dwhmwbﬁm.ﬁll@l EBRRNYY (LS, )RRFAND XTI NH,, (@:5ﬁ.r)]a’1\yg q’&'. iy
claimi2, her S a@ﬁsﬁ“?&w@pi@ ShsaRicsEoRRIIS. (o Colom 13,
wherein Ar1 N@inyPONH 'CQ\ EOnp9d nG--Bdeyeledityin vhereincsaid (6.4 )cyoloallsyl ahay Ar
i s phenyl . 30 deftionafly @A OLSH hesteRFddiond iniépeRdenty Seidoted HORY SRIRS, ofydeiS and sulfur.
(CG6-C o)aryl or ( CZR2 and R® are independently selected from hydrogen or (C,-C,)alkyl; wherein said (C,-

C,)alkyl may optionally contain one heteroatom selected from oxygen, >NRS or sulfur: wherein
said (C,-C,)alkyl may also optionally be substituted by (C¢-Cyolaryl, (C,-Cio)heteroaryl, OH, NH,,
15 (C,-Cjalkylamino,  di{C,-C,)alkyllamino,  (Cs-C,)cycioalkytamino, (C3-Cs)cycloalkyl(C,~
Cy)alkylamino, (C,-C,)alkoxy, —CON(R*), or (Cs-Cg)cycloalkyl; wherein said {C4-Ce)cycloalkyl
may contain one or two heteroatoms independently selected from >NRS, oxygen or sulfur;
X is selected from the group consisting of oxygen, sulfur, >80,, >8§=0, >NR*, -CH,0-, -
OCH,~, -CH,S-, -CH,(S=0)-, -CH,SO-, -SCH,, -SOCH,-, -SO,CH;-, -N(R')CH,-, -<CH.N(R*)-,
20 -N(R*)SO,.- and -SO,N(R*)-;
R* wherever it occurs is independently selected from hydrogen and (C,-C,)alky;
R® wherever it occurs is independently selected from hydrogen, (C,-C,)alkyl, (Ce-
CioJaryl, (C;-Cyodheteroaryl, OH, -CONH,, -CONHR?, -CON(R*), and (C+-Cy)cycioalkyl;
Y is selected from the group consisting of a bond, oxygen, sulfur, >SO,, >8=0, >NH,
25  -CHy, -CH,0-, -OCH,~, -CH,S-, -CHy(S=0}-, -CH,S0y-, -SCH,-, -SOCHj-, -SO,CH,-, -NHCH,-,
-CH,NH-, -CH,CH,-, -CH=CH-, -NHSO,- and -SO,NH-;
Ar' is (Cg-Cyo)aryl or (C,-C,o)heteroaryl; and
Z is (Ce-Cyolaryl, (Cy-Cy)cycloalkyl, (C5-Cyleycloalkyl(C,-Cy)alkyl or (C,-Cyoheteroaryt;
wherein one or two of the ring carbon atoms of said (Cs-Csleycloalkyl or {Cs-Cs)cycloaliyl(C,-

30  C,)alkyl may optionally be replaced by heteroatoms independently selected from oxygen, sulfur
and NR5;




C,o0)heteroaryl. 20. A compound according to claim3, wherein Z is
(Cs-C,0)aryl or (C2- C,o)heteroaryl. 21. A conmpound according to claim 12,
wherein Z iwo@O@6Q® )aryl or (C2- 35 C,a)heteroaryl. 1111 1pdrasbodsede i J |1
1111 WO 01/12611 PCT/1B00/ 01090 -42 22. A conpound according to claim13,
wherein Zis (C6-C o)aryl or (C2- C o) he'féroaryl 23. A conpound accordi ng
to claim17, wherein Zis (C6-C,o0)aryl or (C2- C o)heteroaryl. 5 24. A
conmpound accor di ng to claim2. wherein Zis (C6-C o)aryl. 25. A conpound

according to clai mA%anWQ%a?'b@ oghohély Ghpdnthesd Sry Q:lnpﬁlﬂl@/ ng%rb(xcgom% capable of

C6) cycl oal ky IéC C4%al ky wher el n” one or he ring carbon atons of
said (C3- ) d3mingan pditions bong-By %%%WW‘W'P@"%B&?”&PW% iRy 1y be -
repl aced by henhe Oba{Gitg)alkyl,(GeRipedaentdiyl, (iCalptrtubrdaligory 0(Cy-Goatkylogy lafdi(C,or  NRS,
wherein RS is cﬁ,ﬁ(ﬁ&yfrom hydrogen, (C, 10 C4)al kyl, (C6-C, o0)aryl,

(C2-C 0) heteroary H2 CONHR4., - CON(R4) 2 and (C3- Co)cycl oal kyl .
26. A conpdund acca?%?nﬁﬁnafﬂ’"@"&?%?@ab'wgﬁéﬁeﬁf Zis (C2-C, Qheteroaryl. 27. A
conmpound accor di ng2t 0 CA ednifolhd acdoming it ciafih 1, whedinR’ and-R*atezath Hydrbged. on any of

the ring carbon atgns cg% d%f:cofd%m gqvhggﬂlxté&p%k _Bgﬁlgop_b_'ca]e to three

substituents 15 |ndepen ect

(Cl-C4)al kyl, (G, -&4)peb m%v'ﬂm'"gt?éﬂmwﬂ@??‘mﬂﬁaaﬁ&lw -CHS-,

(C, - 4) al kyl oxyH,8040(-88,088) ydoal kyl oxy. 28. A conpound according to cI ai m
| wherein | s oxygen, g S

-CH2O-; R'16I s h drggen %{rcb'?pd%né()‘})@&mr@% ﬁﬂ'é‘r"é. ﬁhésrglﬁ SCH%R* ?Sﬂ%ﬂ'

opt i onal | y corN(BT)ﬁHone to two heteroatons i ndependent I y sel ect ed from

oxygen 20 and >NRSg ands Wipbsiit SccdRling tolcfaim S4vhérkik Xis SRR -tdr dﬂz}-from

substituted by one_to three subst] quﬂts I ndepe, dent sel ec
(C -C4)al kyl, OH fH2, 4 eempeypszreeiding '564 mgaf?n
(C -C4)al kyl ox§Qz -QDEE&HE-CPE@O\IHR and CO\IR4 and R2 and R3 are

i ndependengly Se' egted &m@md&a&ﬁg tPékim GCuherdh R sieVdond, %%geﬁsmwnd
according to cI CLS_ V\%g,r ein R2 an are each hydrogen; X 1s 25" oxygen;
Y i s oxygen,; QZ‘LO) heteroaryl 30. A conpound according to claim

1, wherein R I s n%t hyIA corpound dccadling faeclain ¢ whergjndY is@ehond, Xixyigen, ety e Y | s
oxygen; and Z>§§2' b@ﬁ;.@;_@).@.yl .
10. A compound according to claim 5, wherein Y is a bond, oxygen, sulfur, -CH,,
20 >S0,, -OCH,- or -CH,0O-.
11. A compound according to claim 6, wherein Y Is a bond, oxygen, sulfur, -CH,,
>S0,, -OCH,- or -CH,0-.
12. A compound according to claim 2, wherein Y is oxygen, -OCH,- or -CH,0-.
13. A compound according to claim 3, wherein Y is oxygen, -OCH,- or -CH,O-.
25 14, A compound according to 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 Ar' 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 (Cg-Cyo)aryl or (C,-
C,o)heteroaryl.
20. A compound according to claim 3, wherein Z is (Cg-Cyp)aryl or (C,-
C,o)heteroaryl.
21. A compound according to claim 12, wherein Z is (Cs-C,p)aryl or (C,-
35 C,,)heteroaryl.
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31. A conpound according to claim]l, wherei n RLis n-butyl; R2 and R3 are
each hydrogen; X is oxygen; Y is-oxygen;'and;Z I's (C6-C, o) aryl. 30 32. A
conpound achPd’il’H{f"co claim1, wherein R 1§ nethyl; R2 andCRIBeo#9each
hydrogen; X is oxygen; Y Is a bond; and Z-4{zs (C5-C )aryl 33. A conpound
according to claim1, wherein R is n- buty R2 and R3 are each hydrogen;
X Is oxygen; Y is a bond, and Zis (C6-ClO)aryl. 34 A conpound accordi ng

of 5- I\/Et hyl - 5- ( 4- phenoxy apks Pfdﬂ)a&Wdin :dl&uﬂn21,34viﬁekrnl.@n§ (cgb,l iakll lo} e,-11(11
HEEN 1111 I\éé X\O(%éllz PCT/ 1B00/ 01090 -43 5-Met hyl
-quorophenoxy) e Ypyrimdine-2,4.6-trione; 5-n-Butyl

- 5- (4- phenoxy- phenox®y) - phr ¢ampdindeaczoning -to rdlaimet?, whenainBatiy | (Ce-Co)aryl or (Cp-
5-(4- (4 -fI UOI‘Qpbﬁ‘é’&Q 1.- phenoxy) - pyri m di ne-2, 4, 6-trione;

5- Met hyl - 4- phenyl no m dipne-2,4,6-trione; 5 |

5- Mt hyl - 5- (53- phenyl® pheﬁ&ﬁ#"%ﬁwﬁm&? i Wl 05 G Calt

5- Met hyl - 5 (4-benzyl2bxy phrempound -gogardimg thi claim 2, Ahé€reinrd BnN(E€,-C,)oycioalkyl or (Cy-

]Lohar trrﬁce?t [ cal lgy, cmﬁ(g ‘)g,kﬁame,g,ple,;n@o{,, two? of {,\,,ep;,}@r BB biom@! o fc%qg)@@al ]E i on
or e treatne i on sele consi sting o

arthritis, inf I%ng‘ta@ Hgméﬂscyﬁ'ﬁ'ﬁf!ﬁg'eg %ybﬁﬂv gpf'a?ag\gggéepl%ﬁf) s Betgroataps ¢ o

10 respiratory lmﬁesqmwssebgctedrfromxygamtsuhmpmﬂﬁmm Rilissselected frmh;mndgarm(wc y

di sease, Alpheid]Rliyis (@Llé;,, € (C, %0, FibrdanA N SEH ATONH X LEUNHRY, | 3na lErgic
reactions, all eﬁ[%&%%@ ac hypersen5| tivity, cancer, tissue ulceratlon,
rest enosi s, di sease, epidernolysis buIIosa ost eopor osi s,

| ooseni ng of art i fi@b.al Aocémpoundaskardingto chaimwoareih o€l < )wardand aneurysm
congestive heart f aw ur e mrnaemcdaraag tb R £ Wwhé&éin Aﬁfaﬁ@%ae SGEEEE B4 an
I schem a, head tr s%{onal Q?ﬁ{ l_é.'ury, &ﬂno 15 grclaneratlve di gorders
aut oi mune di sdd s e °fc§‘? g 2 ad ﬂlq‘?g?)ﬁy %) tos theee substiyents 5 ne,
depr essi on,15pe rlndgmammﬂy Hde,ntqdpmmf PaBn, CieOBb(QHC)akyl (TS, perfuongaliyi (G-
noot r opi ¢ or I@@h@p@ﬁm&yana(aw%x; ateral sclerosis,
mul tiple scler05|s cu r an enesi s, orneal ur macul ar
degenerati on, abnor ?%F?fg' Btff?g“ Wﬁﬂ%?‘é%é"y%%‘n!éﬁab‘g‘emqeﬁg,
scleritis, Al Dsulfuseﬁldi-?SQad -QGat orc-CEE@C R' isnhydropennare(C,-Cj)aliol, udierein said (03N,
compri si ng 20 haRyiTd opthai? oA MY tA] heidrsidMslindehérdb
t reat nent @ m{)h@% C&%? gal I acce ab% e carrr“?ér 'g"g\és‘i ﬁﬂ":%w?or
treating a“Condfl 207 aberaly Seido(GrLrigliod ey PrEQsAl; Re: pytstitipd Ly oRP itq theee
substituents independently selected from (C,-C,)alkyi, OH, NH,, (C,-C,)alkylamino, di[(C,-
C.)alkyllamino, (C,-C,)alkyloxy, -CONH,, -CONHR* and -CONR* and R? and R® are
independently selected from hydrogen and (C,-C,)alkyl.
28.  Acompound according fo claim 1, wherein R? and R® are each hydrogen; X is
25 oxygen; Y is oxygen; and Z is (C,-Cy,)heteroaryl.
30. A compound according to claim 1, wherein R' is methyl; R? and R® are each
hydrogen; X is oxygen; Y is oxygen; and Z is (C¢C,o)aryl.
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 (C¢-Cyp)aryl.
30 32. A compound according to claim 1, wherein R! is methyl; R? and R® are each
hydrogen; X is oxygen; Y is abond; and Z is (C¢-Cyo)aryl.
33. A compound according to claim 1, wherein R is n-butyl; R and R® are each
hydrogen; X is oxygen; Y is abond; and Zis (C4-Cyg)aryl.
34. A compound according to claim 1, wherein said compound is selected from
35 the group consisting of:
5-Methyl-5-(4-phenoxy-phenoxy)-pyrimidine-2,4,6-trione;

A



I nfl ammat ory bowel disease, Crohn's disease, enphysema, acute respiratory
di stress %ndrome ast hma, chronic obstructive pul nonary di sease.

Al zhei nmer' , organ 25 transplant toxicity, cachexP&ITRINHY c
reactions, aI | ergic contact hypersensitiysty, cancer, tissue ulceration,
restenosis, periodontal disease, epidermolysis buIIosa ost eopor osi s,

| ooseni ng of artificial joint inplants, atherosclerosis, aortic aneurysm
congestive heart failure, myocardial i nf ar ct i on, stroke, cerebral

i schem a, head tr aLalnbmys&uqa'lﬂu@reﬁrﬁndxv}#hér)bxy)%hl'ﬁn&n@lzﬂeﬂﬁbhat ive disorders,

aut oi mune di sordegs n n's di sease, m graine,
30 depression, peri phé’r@gl% (hg%"g éptiﬁ%kﬁ%gﬁrﬁdmgéégﬁ&g anyl oi d angi opat hy,

noot ropi c or cogni Bindity-Erifrifriusraehenoxaijesebpriridine4-tenes cl er osi s,
mul tiple sclerosi s s-Metiyls- paa@n-ﬂgm@)spyam.dﬁ@.m;slmnbnj ury, macul ar

degenerati@n, abno ) ghetes, corneal scarring,
9N "SIRPekh i ﬁaﬂeng p&e}tenoxgﬁ;r rE%é—Zq one, &

scleritis, AI DS, sepS| I ncl udi ng a human,
conprising admini §1|V@ﬁ>"r@(4tbsnzylﬁwm)eﬂyﬂfa'ﬁm&%@mmﬂ a conpound of claim

1. effective in tre.ag;';hagnaam&uﬁacczﬁamdwe}een Frrrrra11aaaxr reerr 11111 11
1111 WO 01/12611 /1BPQ/ 0109 armaceut i ¢ I tion for
the treatrtiahf of% co&ﬁ‘ﬁ"f‘%’ﬁ&\ﬁln el f‘br Q'? g'fq aa%)y °Hggg&)eﬁ?'8| Peon of
mat ri x net al | opepcansisting ekarihrifis; inflammatem QUWF'M,SP%F& Grghnés dingasenemphysempr dayteng an
anount of 19 CedEpiRidi dietress Isfidrome, asfufrﬁact théhicl dbsudid pukrRAdnyTBiBdases) Mth@mer's

phar maceut i cal J L8G58 abl e arrl er r ut I co Ltion for
t he treat nent o (r:gg%.a 'am c'tycﬁ“(':'?ixr'?' 3'%’9'“?%? & %fg %cl ﬁﬁ?’%"?"b"h of a
manmmal i an repmsﬁsﬁ"ei #Peﬁﬂ?mmm,s'sl MP%?W%%WWONSEGH'P% eRPOTAsiS, anount
of a conpoundicedenml aiéﬁm&mﬁ&iﬁmﬁuén\seamo@uﬁbbis,taroaratanaﬂkmpadgeanve heart failure,

phatr TRceut | Calaief SRIGR) bl ks EShonfl, TR BfloeO o Sl T bl

matrix nmetall o el nases ncl u nprising
admi ni st erlp ngdeasnesalive| dﬁ@!ﬁ?fal au@wmwev&qor% Humlipgten'so flisqgse, &mmwd@ﬁasm aim 1.

40. | Adrret hod  igrairie/@epteatior bériphétal Geurdpati1BER], icarBbrél Cirfyldk Yenbibpathiy, rﬁofapml
ot o7 AR SR oo, Bl G B T BBt |
comeal injury, macular degeneration, abnommal wound healing, bums, diabetes, comeal
scarring, scleritis, AIDS, sepsis and septic shock in a mammal, inciuding a human, comprising
20 an amount of a compound of claim 1 effective in such treatment and a phammaceutically
acceptable carrier.

36. A method for treating a condition selected from the group consisting of arthritis,
inflammatory bowel disease, Crohn's disease, emphysema, acute respiratory distress
syndrome, asthma, chronic obstructive pulmonary disease, Alzheimer’s disease, organ

25 transplant toxicity, cachexia, allergic reacfions, allergic contact hypersensitivity, cancer, tissue
ulceration, restenosis, periodontal disease, epidermolysis bullosa, osteoporosis, loosening of
artificial joint implants, atherosclerosis, aortic aneurysm, congestive heart failure, myocardial
infarction, stroke, cerebral ischemia, head frauma, spinal cord injury, neuro-degenerative
disorders, aufoimmune disorders, Huntington’s disease, Parkinson’s disease, migraine,

30 depression, peripheral neuropathy, pain, cerebral amyloid angiopathy, nootropic or cognition
enhancement, amyotrophic lateral sclerosis, multiple sclerosis, ocular angiogenesis, comeal
injury, macular degeneration, abnormal wound healing, bums, diabetes, comeal scarring,
scleritis, AIDS, sepsis and septic shock in a mammal, including a human, comprising
adminisiering to said mammal an amount of a compound of claim 1, effeclive in treating such a

35 condition.
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37. A ph :"é;';:eutical composition for the uéa f of a condition which can be
treated by the mhlbmon .‘of matrix metalloproteinases lna ‘mammal, including a human,
comprising an amount of a compound of claim 1 effective in such treatment and a
pharmaceutically acceptable carrier. _

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 2 human,
comprising an amount of a compound of claim 1 effective in such treatment and a
pharmaceutically acceptable carrier.

39. A method for the inhibition of matrix metalloproteinases in a mammal,
including a human, comprising administering to said mammal an effective amount of a
compound of claim 1.

40. A method for the inhibition of 28 mammalian reprolysin in a mammal, including
a human, comprising administering to said mammal an effective amount of a compound of

claim 1.
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