WD 2005/ 082350 PCT/ US2005/ 004108 -1 FURCSEM DE DERI VATI VES AS MODULATORS
OF HW4 AND THEI R USE FOR THE TREATMENT OF '.. | NFLAMVATI ON BACKGROUND OF
THE | NVENWIOQ®W{/@085d] The G protein-coupled receptors (CGRCRup208s/@4iost egr al
menbrane proteins that are involved in cellular signal transduction. GPCRs
respond to a variety of extracellularlsignals, including
neurotransmtters, hornones, odorants and Ilght, and are capabl e of
transduci ng si gnal S so as to initiate a second nessenger response within
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medi at engLawxdgovari ety of physi ol ogi cal responses, including inflamation,
vasodi | ati on, heart rate, bronchodilation, endocrine secretion and

peristal sis. [0002] Di seases such as asthma, chronic obstructive pul nonary

di seas WIS umatoi d arthritis (RA) generally are
consi d%ﬁ@?ﬂg&?mﬁmﬁy@ﬁeu ol ogy involving T hel per cells,
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wWith corticosteroids is effective in asthma but is associ ated Wi t
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Sati sf erapi’es are ackl [ 0003]
I\/EI ecElsmnaIslsoﬁs dinitfatd-MEetofid DiesdahFe fespoiEe @yiﬂelsﬂnroem ofag thivige wmdmgsa
chenoki ne receptor (Nopura et al | nt nmunol : 1239-1249).
HW7 4 i§arg%t>&# %@Qfagﬁthawpsﬁws Ef@%’fﬁ@%%i%ﬁé%’i}w@eﬁgé LTePR@SES achea.
The gd but
di strl ct rec ptgirn%[1 4 %Iogﬁg%%gﬁ%}ggﬁidﬁeﬁkﬁIilél\l/svéﬂ%rég%(&jﬂlﬁllw4A are

about 9sfistaldent i cal . However HW74A has been deor phaned wher eas HW74 has

t d : J. Biol
Rl 36! oabtaBissach Btuitas iis qheruiye srindn, tioctss {rOFmy Potiadbs, The
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certain circunstances M/4A denonstrate coregul ation.
Tagmanimokingielpen n@lk, ﬂmn@m “racrophvigss amrbeqammlex@mm mﬁirlré}eenmﬁm ed

monocy iR SeEE e GG RS R iy R kRl
br onchicadlocgipt sideleffatisC The salm Is okdilely Trus Yérdkhl€Bformblafiond thal danbd,  known to
be inportant. in the etiolo ast ﬁma HW4 and HMZ/4A expression is
absorbed through lung or nas mucosa Satisfactory oral therapies for RA or COPD currently
are lacking.

[0003] Molecular cloning of HM74 from human monocytes predicted HM74tobe a
chemokine receptor (Nomura et al., Int. Immunol. (1993) 5(10):1239-1249). HM74 1s
expressed primarily in bone marrow, spleen, tonsil and trachea. The HM74 ligand is not
known.

{0004] Human cells contain a related but district receptor, HM74A. The amino acid
sequences of HM74 and HM74A. are about 95% identical. However, HM74A has been
deorphaned whereas HM74 has not. Niacin or nicotinic acid is the HM74A ligand, Wise et
al., J. Biol. Chem. 278:9869-9874, 2003. Niacin is a poor activator of HM74.

[0005] The mouse genome contains an HM74A gene but not an HM74 gene.

[0006] Under certain circumstances, HM74 and HM74A demonstrate coregulation. Using
Taqman-PCR, applicants found that HM74 and HM74A expression are induced 50-fold by
TNFa. in granuloeytes and 10-20-fold by LPS or TNFa in monocytes. HM74 expression also
is induced 4-5-fold in normal human bronchial epithelial cells with the Ty cytokines, IL-4 or

IL-13, known to be important in the etiology of asthma. HM74 and HM74A expression is




WO 2005/ 082350 PCT/ US2005/ 004108 -2 upregulated in human primary

eosi nophils by IL-5. Finally, pul nonary HWA4A expression is upregulated in
a nurine wxpmos/emsmal ast hna nodel . [0007] The restrict pOTARRB5604108

di stribution of HW4 and HW4A, and the regul ation thereof suggest a role
for HW4 and HW4A in inflamatory précesses, such as asthma, RA and COPD
in inflammation. [0008] G ven the role GPCRs have in disease and the
ability to treat diseases by nodulating the activity of GPCRs,

i dent i fupgeulaced 1A homeR pidaiyedosizebhity byoll - SPEiRally, pahnknaepH MMV etigrefsidn ishe
devel opment _ of . _new conpositions and nethods for treating di sease states
that i rpEieyatedisa myEinegrpsriragntal instant invention identifies and

m

c teriz : r.Qui : itlons and

o1 or The ERRE Al B Sy Y E B R R M B G

r el at edugliesemodsior HBUMVARNTIT 4 AHE i NviEhEtbENbrp 8888] such as asishanR A amdent i on

rel ates no) ecul es that activate HW4 but not HWA4A. [00010] The

ol eculcéiﬁ%g%/ fIHERHEN owi ng structure: R Y-X N O 021 / COOR NZ2 [00011]
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mor may be substituted, or co ions thereof; C-Cl
al | cenyhe adtilvity bf GRGRbddesifmatdreand dmgacteopstiionofGMER Hpaels oan providg/fdpéhe
substituted, or conbinations thereaqf: | - Cl 8.. al kyn whi ch .may be
by amch iyt o R RORbi s St biestsics Ror R g fises PR B BEOlS nat i ons

t her e0fetivityoT-a@ECRY Yhe MitBDinFBMiRABERIfRs Bnd LikRactrDEPmolEBYleS FRHt ®hBagd
bridge, may contain a heteroatom or nay be substituted, or conbinations

t her eoffIM#t, and opvEgleg compesiensiont mefbrids Horapplisemthaidiscavesy ethgr oup, may

cont ai n,a..brid C i teroatom or may be substituted, or

conbi néc%el%g?lgat{oﬁépcelg%xm&Pé%ﬁ%lieﬁacﬁ% " t her eof; [00012] Q and X each is O S

or NR; WD 2005/ 082350 PCT/ US2005/ 004108 -3 [00013] Y is d-C13 al kyl,

whi ch may be branched, may contain a heteroatomor may be substituted, or
SUMNEARK DEd#E

conbi n NI enyl , which may be branched, may contain a
[0009] The instant invention relates to molecules that activate HM74 but not HMI74A. '
100010] The molecules have the following structure:

R
a &\@
OzIS COOR
NZ,
[00011] wherein R is hydrogen, or C;-Cy3 alkyl, which may be branched, may contain a

heteroatom or may be substituted, or combinations thereof; C,-C;g alkenyl, which. may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C;-Csg
alkynl, which may be branched, may contain a heteroatom or may be substituted, or
combinations thereof; a C3-C;3 aryl which may contain a side group, may contain a bridge,
may contain a heteroatom or may be substituted, or combinations thereof; or a Cs—Cig
cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom
or may be substituted, or combinations thereof; or combinations thereof;

[00012] Qand X eachis O, S or NR;




het eroatom or may be substituted, or conbinations thereof; a C -C18 al kynl,
whi ch may be branched, nmay contain a heteroatomor may be substituted, or

conbi nat i gsobHenenf; a C3-Cl5 aryl which may contain gcgipdsoghinues My
contain a bridge, may contain a heteroatomor may be substituted, or
conbi nations thereof; or a C5-Cl8 cycBeal kyl, which may contain aside
group, may contain a bridge, may contain a heteroatom or may be
substituted, or conbinations thereof; or conbinations thereof, wherein X

a an be § ' wHi@, Qhy BP6RAnEHA SRain’h HeferdbtodghRiyibesai d ring
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si de gsuhspituted, andoraBin@ids tetreofp@r-ig allgriythwhielymiss bb branelirddmay gonipingh nay
cont ai a side group, .a.substituted C3-Cl18 cycloal k why.. be
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[ 00015] In another aspect of the invention, nethods are disclosed for

i dent i il mdpichodal eansain agide gy magseniaitemplidge, magseniaa adfetqepieands may

conpri ses it steps of. providing a chepm c | cel l
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presence or absence of an agoni st of the instant jnvention. Inh a rel ated
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Fveély, a known“nodu rca a conpetition assay to
i dent i tyntaimhesidemdad,atamdCs-CQ0ektJaryl hehich seayshelisariched awl whichmayidohimaci ds

f em d f int t ti HVZ4.  Th | ecti
dosc- 1 886G SHCRGRH oot SSIERIIGh ok B Go BBk BRGH ME) COER as
human geld. C\)Mlﬁ:![‘{ﬁ‘rcg;aélg ) GBich $nay AR brafthbs aﬁtﬂﬁrhieil-n?aéfgc%hfaﬁl a §8bfRb; &4@l | s not

transforne tthe HMr4 codi n§ sequence did not nonstrate that cal cium

r §8)dAke. Thach £oounds of interest also activated HW4 in a yeast
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al so could be used to identify other "nolecules that activate, bind and/or
modul atwiggmrondingfascllexarepsiag HdGHynd detesmiviag sfsther thoohapical8eI8ET aspect

o U A BB LR AR Bl e
| NVer s gre3gaRids hbseatslof @Anigagdnosihs instaut idventiomdhhadatedfaspdet thetenticadn al so
i ncl ude nethods, of treating disease states 2% dl)é\g)aOIOSithSSi%gerse agonists
PCT/ Us Xmietics gan inglude, but are not limited to, peptides, antibodies, ag . g
and antagonists. Alternatively, a known modulator can be used in a competition assay to
identify other modulators.

[00016] The base-substituted anthranilic acids or furosemides of interest activate HM74.

Those compounds cause selective dose-responsive calcium mobilization in cells expressing
HM74, such as human cells, such as CHO cells, 293 cells and 1.1.2 cells. Control cells not
transformed with the HM74 coding sequence did not demonstrate that calcium response. The
compounds of interest also activated IM74 in a yeast reporter assay and induced chemotaxis
in transfected L1.2 cells.

[00017] The compounds of interest generally are agonists. Thus, a compound of interest could
be developed as a drug candidate. A compound of interest also could be used to identify other
molecules that activate, bind and/or modulate HM74 by, for example, competition assays.

[00018] Another aspect of the invention includes therapeutic compositions, where such

compositions include nucleic acids, antibodies, polypeptides, agonists, inverse agonists and

antagonists. Further, methods of the invention also include methods of treating disease states




_4 and nodulating 1-M74 signaling activity by adm nistering such

t herapeutic conpositions to a patient in need thereof. [00019] Those and
ot her asp@gi®opigzidoe i nvention will becone evident on rpfeishHegedstst he
followi ng detail ed description and attached drawi ngs. In addition, various
references are set forth bel ow that-4describe in nore detail certain
procedures or conpositions. Each of the references hereby is incorporated
herein by reference as if each were individually noted for incorporati on.
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based on the di scoverﬁg}ﬁﬁ%‘%%lggsa@tﬂﬁ%?ﬁggg%Sgaa-l?glehﬁhﬁ%om 021 'ST e HIVI74
codi ngat?@&méthﬁﬁeﬁnovm Nomura et at, supra. Methods for obt ai ni ng,

and 4 are vi.ded .her Changes to the HW4 .codi ng
L2 " e aiotis P e PRyl Bescot Cent @ iefmrer A | onal
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conmpounds nodul ate HWM/4 activity and are agonists. of HW4, and thus are
drug Fosthchedew gt deseribg wa@r@taelwan@s@mqed@@sw comfpositiont.i Bach of fleh as
asth b se creen.for HW4
nt ageEtids ilieby Wank b LERTRBL SRR e A R Bl P o e
conpoimndiparationhen to an agoni st of the instant invention. Then the effect
of the test conpound on. for exanple, calcium nobilization, can be
ascertained to determ ne whether the test conpound reduces the cal ci um

nobi 'D qt ]j E@(ﬁlﬁﬁt’ﬁ?éﬁbi‘ of the instant invention.
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f00021t i on. Tﬁ@HﬂQE]coSMgtsa@lﬁcs isddfﬂtommomiﬁ&tlzﬂg |sﬂ1§i@ ddihedsapt abthinia 111 C
aci ds, stuch(% @e havi ng_the . structure: Y-X N 02S MOW  NzZ2 WO
2005/ HESEE Gubrsing FDb U0 pmed hereip.oGhangps wn@reet%m qodinggrerpen andr C1- C18

al kyl am¥Bia6fy #2188 HHded thdBwORhAlRaPh ctivities of HM?74 are not impacted
adversely.

[00022] The instant compounds modulate HM74 activity arad are agonists of HM74, and thus
are drug candidates for disorders characterized by inflamnnation, such as asthma.

[00023] The instant compounds also can be used to screen For HM74 antagonists. For
example, cells expressing HM74 are exposed to a test compound and then to an agonist of the
instant invention. Then the effect of the test compound on., for example, calcium
mobilization, can be ascertained to determine whether the test compound reduces the calcium
mobilization levels induced by the agonist of the instant inwention.

00024} Other such assays to identify, for example, agonists and inverse agonists, are

contemplated to fall within the scope of the instant invention.

[00025] Suitable such compounds include sulfamoylanthranilic acids, such as, those having the
structure:
YMX]CE /\Q
0,8 COOW

NZ,




het eroatom or may be substituted, or conbinations thereof; Cl1-Cl18 al kenyl,
whi ch may be branched, nmay contain a heteroatomor may be substituted, or

conbi nat i @iys2obdiesef; a C-Cl8 al kynl, which may be brp@gbgeﬂoslmﬁscont ain
a heteroatomor may be substituted, or conbinations thereof; a C3-Cl18 aryl

whi ch may contain a side group, nmay cgntain a bridge, may contaln a
het eroatom or may be substituted, or conbinations thereof; or a C5- C18
cycl oal kyl, which nmay contain a si de group, may contain a bridge,

c kn a h r eof or
ST 2 on SRR Ry e CRCHIRY, Wifithey t ERRBLE R BREIE '

C1- C18 hatekogkogm whimei beraybshtutdat, ancdmldnatmy ﬂmasttf;aﬂlﬁciag ammmt @\&nmhmmy beray be
substituted,, or conbinations thereof; 8 al kenyl , rét;

br anch SRR, may cetain et??@‘ﬂt@?’o‘gt%bﬁs t@ <HITE ’W@’Eﬂs &B‘FHEG rfiét i ons

t her eobiyf, %%aﬁbgb’@hehemhﬁfcéﬁéﬁng%ete%%ﬂi i&?ﬁl&y'@%uﬁs‘ﬁ'ﬂh@d Qra heteroatom

or may bé Substituted, or conbinations thereof; a C3-Cl8 aryl which may
cont ai nombmati@lsqhempf ar@ﬁme}ryﬁ anhmhandgmcahwmmiy gomipt miap canthigtadhrisigeom or  may

b bstitut t h : 8 cycl whi ch
cont ai 1Py it BiiaRR S hasnit aiAThER dgmbantteater 8 istar ont om or
nay be cse1bfkilt WhRd maf confiibh Siak LRMS, mhi 86:88ha 1Ridgs, Q{ﬁy Mwﬂﬁﬁe&f&f&ﬁ)f

wherein X and Y can be fused i nto ohe or nore rin N, wherein

sai d r chgay e qutstitutad oheerabisetjaisdherogd] etrcomhjndtions rﬂﬂﬁed and vvhl ch may

ﬁ(ﬂf(}% - C18 heteroaryl, which may be branched and
e l7rnay cgg &%%&“&?’dg%g Up, a substituted C3-Cl18 cycl oal kyl, which may

bgodor8 ¢ hed Yais €; vk alkyyeshichonbapbdbradcldt@ag teifin @hefedodidd oa el beWhI ch may
be branched and which may contain a sjde group; and [00029] each Z is R
[ 00030FhsHAzb ORedm bigpfisar tereafher-Crnadkayb ﬂ«hl%mhbhg beanghed; giay 6gréamfaor

oot | bR oY 86 Sutfioudd becod ke Mrdr, SCIRLNARR whih LTS

conpri ses t e steps of providing a ¢ |ng ceII
expr esbranghdd, Mez camdinceiaternatomng mdyeichmbstithied, aherrmbaiatmm theeof aduC @t es t he

signal i I vit f HV/4, incl udi ng whet her such nodul ati on occurs in the
pr s oneBT shigiy ol a gHe 2 Y SRR PSR SEY PRIBRGISIFORRm AT A at od

aspect pe LMRHAARITE SdmbilRidk HeSedtaht 4 OLLYAS clobtE ?1 %mcmay Ldaih §dide0.

peptides, antibddies, agonists, iInverse agonis and ant agoni st s.
Al tern SIQUVBIIHW centiinamidgedusatantain ahelomatrge dr inay e svd:vspmt@ct obepaksBalions o

e e o R S00PL T8 R A PR RN,
Y Ak oy it sy 2 1
contain a side group, a and C3-C;g heteroaryl, which may be branched and which may contain
a side group, a substituted C3-Cyz cycloalkyl, which may be branched and which may contain
a side group or C3-C; aryl, which may be branched and which may contain a side group; and
[00029] each Z is R.
[00030] In another aspect of the invention, methods are disclosed for identifying modulators of
HM?74. For example, a method of interest comprises the steps of providing a chemical
| moiety, providing a cell expressing HM74 and determining whether the chemical moiety
modulates the signaling activity of HM74, including whether such modulation occurs in the
presence or absence of an agonist of the instant invention. In a related aspect, the chemical
moieties can include, but are not limited to, peptides, antibodies, agonists, inverse agonists
and antagonists. Alternatively, a known modulator can be used in a competition assay to
identify other modulators.

[00031] The term “alkyl” means a straight or branched chain hydtocarbon. Representative
examples are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, sec-butyl, pentyl and




hexyl . The hydrocarbon can contain one or nore unsaturated double or triple
bonds, such as al kenes and al kynes. [00032] The term "al koxyl" neans an

al kyl gr oy Residssho an oxygen atom Exanples are net hpgyysRbiinsYos
propoxy, butoxy and pentoxy. [00033] "Aryl"™ is a ring which i's an aromatic
hydr ocar bon. Exanpl es include phenyl agd naphthyl. [00034] "Heteroatont
generally is an atomthat differs fromthose that typify a nolecule. Thus,
in a hydrocarbon, any atomnot a carbon or a hydrogen is a heteroatom
Conmon , ; nd
nitr oge FOOOS&ﬁa}dcﬁrga% g%?nwﬁééltﬁggggf{nl%fé %Ph#%éd (%%%Iaens%g@]g boﬁ&b' g"Hﬂ'\%nagr e one
or rmrealk:mebmuﬂaikynes are repI aced vmth a het eroat om Exarrpl es are pyridyl,

| %gﬁ%ﬁl quu| rroI X%WE! en%}sﬁ%a gm@ﬁ;@r an?/%/qm (P)%/[ele%ngtg#nyl XQSI dazi nyl ,

"cycl oghkibxy Iéﬁlfoﬁ & GYSLT S0 &{d;(gar bon. Sonme exanpl es ar e
cycl opropyl, “cycl %Bﬁt@ﬁ cycl}}opgrﬁl d cycl ohexyl. [00037] "Heterocycle"

i s[080&3cl oal Ty Miherieg wihichds ameromatiathlydrocatbons Ezarepleeinichde ghaiyl hnd
het er oat OH%él anrrpl es are pyrrol i ndi nyl, piperidinyl and pi perazinyl. .
[00038] erm "heteroal kyl" is an aI kyl where one or nore carbon atons

aroo®y)l aced drbatdm” BleRAIRAk A atciM iRl Bferd o ﬂlft%t», %Ea@ %Jplfﬁyla mbIBGfid9] By

'substituted" is nmeant that the base organic radical Has one or nore
subst f t Tt in adrydisstbomiaiy atom nek dearben g liysiregspliae beteratsmheCommom or  gr oup

o BB SRR B Bl ARG B Sl BipBaham e, am no and

arde(BS][ 00041He tezB{ ‘&[&ﬁﬂﬂ@d’yl”ﬁ‘elafbs td memgl Erdap Wit e BABowitoBag: br anches
at one or, nore_ si branch can be_an R gr oup as defined above or other

si de grigRlaced wigha ?terf’ﬁ@n% Jixarmiesage Pt singdezoldymelylathisngh fyby of ring

o1 ur ol 15 o BB Cbddee Bl iyt SLBUEL SR AdIRBILITOT @ 1) 1N

pl{0g@dalt y ofTleitergs’ qyaly»alkgi”a:ammatbl mychohyﬁbmrhomeS@n@atmfplemy be

substi t ut dor a nﬁﬂ i on e}fﬁtl erlng may be bicyclic or

poI ycyPF proiap{]ecyqlﬁlg}l "’?ﬂ‘?f“é’ ?rn Phe of varying |ength. [00042] A
g | SHetRbcyRrA T Spcldilk? Rnﬂﬁf‘e orfel df%ér@%axgﬂfm Qfoﬂﬂla?frep L0PdRh aThe term

SI de oup” nmeans an atdm or nol ecul e attached to an structure Thus,
a si deq‘@tewqﬁomaﬁmelaﬁmﬁmhpdldﬁtpnveddmbbmdplmamﬁyl an al kenyl, an

ar[ﬁ&)@%‘? cye lﬁl%lté%l “he%roa]l?yq” 1s an alkyl where one or more carbon atoms are replaced with a
heteroatom. An ether is a heteroalkyl.

[00039] By “substituted” is meant that the base organic radical has one or more substituent
groups. Thus, an atom or group replaces another atom or group in a molecule. Representative
substituents include a halogen, C;-Cs alkyl, -CN, -NO,, alkoxyl, hydroxyl, sulfide, sulfate,
sulfonamide, amine and amide.

[00040] “Branched” means the structure contains one or more branches at one or more sites. A
branch can be an R group as defined above or other side group.

[00041] The term “ring™ means one, one of a plurality of ring structures or a plurality of ring
structures, where two or more of the plurality of rings can be fused, wherein the or one or
more of the plurality of rings may be aromatic, contain a heteroatom, may be substituted or a

combination thereof. The ring may be bicyclic or polycyclic. The ring may contain a bridge

of varying length.
[00042] A “halogen” is, for example, chlorine, fluorine or bromine.
[00043] The term “side group” means an atom or molecule attached to another structure. Thus,

a side group can be an R group defined above, an alkyl, an alkenyl, an aryl, a cycloalkyl and

S50 on.




WO 2005/ 082350 PCT/ US2005/ 004108 -7- [00044] The term"bridge" refers to a
| i nker between two structures. For exanple, a non-cyclic hydrocarbon, such
as an al kwlo 20884083 and the like, which can contain a pergstateimoscan be
substituted, can be branched or conbinations thereof, can connect two
cyclic hydrocarbons, such as aryl or-gycloal kyl groups. The bridge al so
may be contained wthin a cyclic structure joining at |east two atons of
the cyclcic structure. The intranol ecul ar bridge may contain 0, 1, 2, 3, 4

Or (0844 at oNppe tLHR “Bﬁ&g;ea&'ah%q L35k Br A0S ;%%sfsﬁﬁct{dee.e%r eh)

DenWeli
stituted. [00045] Particular conpoun Interest are tfﬁglosen\/\,g%%ce 1)

when R hglrénpdroogschas dn qlkiyh alkerylged tioe lilsa) bfhinh, cah leentai/a lsstercdtotny damogeen,  or
one or bot ro ar ot hydraqggen;, and 2) when both Z groups, Wand R
ore hydtRySRedin Hotrached Geptumaiax st el FEES A IALS YOS DiTy,

st ruct usigh af &90616&&@83&?3 SARAY MiRe BidJe RN BS b&éHMﬁ!rl]é@l Mﬁ%}@&lﬁ! stﬂfcﬁllk'@s E gat

can be derivatize rm - prodrugs as known in the art, for exanple,

enhanc eiobiles ahedst &isi 4tpmy of thieegglcichgucimst dkte inframelatularbridgn teypoatass0,

i ant h t ds, of, int t that foll owi :
han nr sprar b maEs s APRRRRS S e Bl atne ise g Hrophetingd ar g
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[00047] Chemical modification of drugs is directed to address particular aspects of
pharmacodynamics, such as how to enhance availability of a polar compound that must cross
a lipid barrier, how to stabilize a compound normally susceptible to degradation in vivo and so
on.

[00048] Other reasons to make prodrugs include bioactive drug toxicity, lack of specificity,
instability, being metabolized at the absorption site, being absorbed too quickly, patient
compliance, such as poor taste or pain at injection site, poor doctor acceptance or formulation
problems.

[00049] A common modification is esterification, which is not limited to derivation of a
carboxyl group. Chemistry exists for making such derivatives, for example, for amines,
imines, sulfur containing substituents and amides as well.

[00050] In the case of esters, various substituents can be added thereto, including unbranched,
cyclic or branched hydrocarbons that can be substituted, can contain one or more double or
triple bonds, can contain ring structures, the hydrocarbon backbone can contain one or more

heteroatoms, such as nitrogen, sulfur or oxygen, and so on.




triple bonds, can contain ring structures, the hydrocarbon backbone can
contain one or nore heteroatons, such as nitrogen, sulfur or oxygen, and
so on. WGy Red 84350 PCT/ US2005/ 004108 8 [00051] Whenp §08960sg the R
group for constructing the ester, another factor to consider is the
susceptibility of enzym c cl eavage. Tkgis, steric charge and confornati onal
factors can be determnative for bioavailability. For exanple, a branched
al kyl group may provide steric hindrance for accessibility to the esterase
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groups in general, acyl oxyal kyl groups and acyl groups. [00054] Carbonyl
gr oups lﬁP@gg e sites for derivation. Exanples of derivatives are Schiff
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prodrug by a nonenzymatic mechanism. Examples include prodrugs that contain (2-oxe-1,3-
dioxol-4-yl} methyl esters, Mannich bases, oxazolidines, esters with a basic side chain that
catalyze intramolecular hydrolysis and esters or amides that undergo an intramolecular
nucleophilic cyclization-elimination reaction. The cyclization mechanism is available for
drugs containing phenols, alcohols and amines. “Prodrug Design™ Testa & Mayer in
“Encyclopedia of Pharmaceutical Technology,” 2nd ed. V. 3, Swarbrick & Boylan, eds.,
Marcel Dekker, 2002.
[00057] Therefore, the instant invention contemplates any further medication of the compounds
of interest practicing known synthesis methods to obtain compounds that once administered
react or are acted on in vivo to yield a compound that modulates HM74 activity.
[00058] The term “equivalent amino acid residues™ herein means the amino acids occupy
substantially the same position within a protein sequence when two or more sequences are
aligned for analysis. Preferred HM74 polypeptides of the instant invention have an amino
acid sequence sufficiently identical to that of the wild-type HM74. By “wild-type” is meant

the most prevalent form or allele present in a defined population, whether local or wider in




substantially the same position within a protein sequence when two or nore
sequences are aligned for analysis. Preferred HW4 pol ypepti des of the
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activities: (i) the ability to interact with proteins in the HW4 signaling
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to expressing HW4 in cells that, denpnstrate a response en HW4 is
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i ncl ud g)j}iﬁegmdg-ﬁﬁ .- ﬁ@}f\g -qe gbm%@g Q{@,,gg.l es (e.g.,
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prefergbly is. .double-stranded DNA.  [.00061] An "isol ated' .nucleic acid
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intended to include DNA molecules (e.g., cDNA or genomic DNA) and RNA molecules (e.g.,

mRNA) and analogs of DNA or RNA generated using nucleotide analogs. The nucleic acid
molecule can be single-stranded or double-stranded, but preferably is double-stranded DINA.
[00061] An “isolated” nucleic acid molecule is one that is separated from other nucleic acid
molecules present in the natural source of the nucleic acid. Preferably, an “isolated” nucleic
acid is free of sequences that naturally flank the nucleic acid encoding HM74 (i.e., sequences
located at the 5' and 3" ends of the nucleic acid) in the genomic DNA of the organism from
that the nucleic acid is derived. The isolated HM74 nucleic acid molecule can contain less
than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences that naturally
flank the open reading frame nucleic acid molecule in genomic DNA of the cell from which
* the nucleic acid is derived. Moreover, an “isolated” nucleic acid molecule, such as a cDNA

molecule, can be substantially free of other cellular material or culture medium when




that the nucleic acid is derived. The isolated HW4 nucleic acid nol ecul e
can contain |less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb
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nucleic acid nolecule in genom c DNA of the cell fromwhich the nucleic
acid is derived. Mreover, an "isol at-#¢8' nucleic acid nol ecul e, such as a
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[00065] A nucleic acid fragment encoding a “biologically active portion of HM74” can be
prepared by isolating a portion of HM?74 that encodes a polypeptide having an HM74
biological activity, expressing the encoded portion of IIM74 protein (e.g., by recombinant
expression in vitro) and assessing the activity of the encoded portion of HM74.
[00066] The invention further encompasses nucleic acid molecules that differ from the
nucleotide sequence of the disclosed HM74 due to degeneracy of the genetic code and thus
encode substantially the same HM74 protein as that previously disclosed.
[00067] It will be appreciated by those skilled in the art that DNA sequence polymorphisms
that lead to changes in the amino acid sequences of HM74 may exist within a population {e.g.,
the human population). Such genetic polymorphism in the HM74 coding sequence may exist
among individuals within a population due to natural allelic variation. An allele is one of a
group of genes that occur aiternatively at a given genetic locus. As used herein, the terms

*gene” and “recombinant gene” refer to nucleic acid molecules comprising an open reading

frame encoding an HM74 protein, preferably a mammalian HM74 protein. As used herein,




[00067] It will be appreciated by those skilled in the art that DNA
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rrent Protocols in Mlecular Biology", hn Wley & Sons, N.Y. (1989),
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conditions. are . hybridi,zation in 6X sodi,umchl oride/sodiumcitrate (SSC) at
about  aenentBrnt S et oS BEnBuR Ty BosS SR By b by
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more washes in 0.2 X SSC, 0.1% SDS at 50-65° C. Preferably, an isolated nucleic acid
molecule of the invention that hybridizes under stringent conditions to the sequence HM74 or
the complement thereof corresponds to a naturally-occurring mucleic acid molecule. As used
herein, a “naturally-occurring” nucleic acid molecule refers to an RNA or DNA molecule
having a nucleotide sequence that occurs in nature (e.g., encodes a natural protein).

[00070] In addition to naturally-occurring allelic variants of the HM74 sequence that may exist
in the population, the skilled artisan will further appreciate that changes can be introduced by
mutation into the nucleotide sequence, thereby leading to changes in the amino acid sequence
of the encoded HM74, without substantially altering the biological activity of the HM74
protein. Thus, one can make nucleotide substitutions leading to amino acid substitutions at
“non-essential” amino acid residues. A “non-essential” amino acid residue is a residue that

can be altered from the wild type sequence of HM74 without substantially altering the

biological activity. An “essential” amino acid residue is one required for substantial
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substitution” is one in which the amino acid residue is replaced with an amino acid residue

having a similar side chain. Families of amino acid residues having similar side chains are

defined in the art. The families include amino acids with basic side chains (e.g., lysine,

arginine and histidine), acidic side chains (e.g., aspartic acid and glutamic acid), uncharged

polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine and

cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline,

phenylalanine, methionine and tryptophan), beta-branched side chains {e.g., threonine, valine

and isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan and

histidine). Thus, a predicted nonessential amino acid residue in HM74 preferably is replaced

with another amino acid residue from the same side chain family. Alternatively, mutations

can be introduced randomly along all or part of an HM74 coding sequence, such as by

saturation mutagenesis, and the resultant mutants can be screened for HM74 biological

activity to identify mutants that retain activity. Following mutagenesis, the encoded protein

can be expressed recombinantly and the activity of the protein can be determined.




argi nine and histidine), acidic side chains (e.g., aspartic acid and
glutam c acid), uncharged polar side chains (e.g., glycine, asparagine,

gl ut am newcRbiH3s0t hr eoni ne, tyrosine and cysteine), peRPY@LREId@e chains
(e.g., alanine, valine, |eucine, isoleucinne, proline, phenylalanine,

met hi oni ne and tryptophan), beta-braneited side chains (e.g., threonine,
valine and isoleucine) and aromatic side chains (e.g., tyrosine,
phenyl al ani ne, tryptophan and histidine). Thus, a predicted nonessenti al
anjoa7apt d t eghidpies bPmoidREleE RO b BARCATE fenolll RuABPLUSY oG aC! d
residue fromthe same side chain tamly. ternatively, nutations  can be

i nt r odubetideSnderrbyrasil,dhroaiduraeil, pahloreatacins Hddbaraighyigxsehinenoathisgch as

by satuyratipon, nmutagenesi s nd th esul.tant nmutants can be screened for

HV74 bi F%8?§§quﬁtgﬁvgﬁyg¢3&P§@ﬁF Ybuﬁﬁgants that retain activity.
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1- met hyl quani ne, . 1-nethylinggi.ne, 2, 2-di et hyl guani ne,. 2- et hyl adeni ne,

2- met hy#"&?@?ﬂwacgll%ﬂ%ﬁ@ﬁ“&g?sﬁ@‘?nte@’-%%géﬂ’i‘?i 189?«13@7%@106&6ﬂgérewlﬂgg)xosme,

7- met hyp@uaiiradl, qRediRicy 1RBLRBHRE @M%élﬁ%_%-ﬁﬁouraoi}, 2-thiouracil, 4-thiouracil,

5- met hoxyam nonethyl - 2-t hi our aciI’, (3-D-nmannosyl’queosi ne,

5- met hoxyrsaberyikaranil-Sroggadetic agd methybostenamedil-5-oxyacetic acid,

2- met hyt t hizo~ N6- i sopent enyl adeni,ng, yracil -5:oxyacetj¢ aci.d, wybutoxosine,
ps eudou}F %.1% ] Iﬂqtgleo&%ﬁle??(giapﬂp%gﬁlgécidﬁé’?‘y%rpﬁg'?‘ﬁﬁé- %ndi %5-6‘&%?9“\,%@-
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met hyl ester, uracil-5-oxyacetic acid, 5-niethyl-2-thiouracil,

3- ( 3- anlPFds sambeomaripRlsiedifpoliegier of greater lanels of EMI4anRNdp whichevoyld0omsi One

way to i 4 i i 4 ressi an. Thus, ,.
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HW4 nfiNsh manipeietionds by using vegnlatdbéagtonotdre#hih cah bgiftmidesed £l s of HW4
expression at the cell surface. One way to achieve such manipulation is by
usi ng rPGTARYELE Bt 8RS, IpMTeHME 91 Hie KiMi/d sading aeqiensaly, fgrsxampleat e site
in the 19eRN8% s rELoRitRXdtiEat Y Of the Hivl74 coding sequence by, for exanple,
honol ogous reconbi nati on. [00076] Accordingly, another aspect of the

i M0/MGlon pehecairdingly parmthir-abidtiofthe inveticmsperfhing to tusti-FIM Zdvritibodies. Tse used

herein té:ref‘gl ee{n%ib%gy’! awm%gg ﬂlar%Pnullelfer %qln%?ulﬂogl%bﬁﬁg n{orlggldpe(s) |a1(1) {zr?ﬁulngc}iogically.

active portic_)ns of immunoglobulin molecules, i.e., molecules that contain an antigen-binding

site that specifically binds an antigen, such as HM74. A molecule that specifically binds to
HM?74 is a molecule that binds HM74, but does not substantially bind other molecules in a
sample, e.g., a biological sampie, that naturally contains HM74. Examples of
mmmunologically active portions of immunoglobulin molecules include Fany and Fegpya
fragments that can be generated by treating the antibody with an enzyme such as pepsin. The
invention provides polyclonal and monoclonal antibodies that bind HM74. The term
“monoclonal antibody” or “monoclonal antibody composition”, as used herein, refers to a
population of antibody molecules that contain only one species of an idiotype or a clone of an
antigen-binding site capable of immunoreacting with a particular epitope of HM74. A
monoclonal antibody composition thus typically displays a single binding affinity for a
particular HM74 protein epitope. |




active portions of imunoglobulin nolecules, i.e., nolecules that contain
an antigen-binding site that specifically binds an antigen, such as HWA4.

A nol ecul ot -aedpsspeci fically binds to HW4 is a nol ecuperibabsdsn@s HW4,
but does not substantially bind other nolecules in a sanple, e.g., a

bi ol ogi cal sanple, that naturally conié ns HW4. Exanpl es of
I mmunol ogi cal ly active portions of inmunogl obulin nolecules include F(ab)
and F(ab')2 fragnments that can be generated by treating the anti body with
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ies that bind H erm "nonocl onal antibody” or_ "nonocl onal
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nol ecul es..t hat contain only one species of an idiotype or a clone of an
ant i geﬁh%liﬂfﬁ:li ng site capable of inmunoreacting with a particul ar epitope of
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bi'nding affinity for a particular HW4 protein epitope. W 2005/ 082350
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expression vectors, containing a nucleic acid encod'%ng HVWA4 (or a portion

t her eofifto wiichadditionsl DINA segrentseambe ligated o Another fypg of ¥eckprip g vERIvesiorg
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vector is,a viral vector,, erein additjonal DNA seqgnents can. be |igated
i nto a oLt GRRGHEn a@giﬁﬁléqrﬁ\?g]m%fﬂg“a‘fe@m@aB)élbqré(e?iﬁ)ga(&goWSWB’_SSOP@ lication
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replication and epi mal i an vectors). O her vectors (e.g.,
non- epiceld and thenebryread rephicatetalons Withrtes host gepoatee dMorgover: ¢rslageyestass,of a host

cell on_introduction into,fhe host ell and thereby ar i al ong
W th ¢ VRSN erpnee Rpblve Ateaine B rriad B5GpRilyl Bl ithed, ™ ore
capabl gn @fneill 8€drbRbnt RBLBXIMATE A reimBIARR DIORCERBIGYed drbloéen hekdbm | n
general , 'expression vectors of utility in reconmbinant DNA techni ques are

of t en iof plasmidsdvastons). Hpwevardbe mysetet isintedopdo scludersach piberiorss of s
ook PO, B SHUSELR 0D S ORISR SIS, saBliage
adeno- ags adért &doslhted sizages), tdtersecodvaletifmationt. functions. [00079] The
»[ ﬁé{%!?%l] nant T%)t(a%gosrg]:;h?ar}lt\éggrtes%rign x?gct(}rsh gf tlhg }/n%g}ltlignnco%p sfa In?lc eﬂ:ua%}de of thé®' d of
invention in a form suitable for expression of the nucleic acid in a host cell. That means the
recombinant expression vectors include one or more regulatory sequences, selected on the
basis of the host cells to be used for expression, which is linked operably to the nucleic acid to
be expressed. Within a recombinant expression vector, “operably linked” is intended to mean
that the nucleotide sequence of interest is linked to the regulatory sequence(s) in a manner that
altows for expression of the nucleotide sequence (e.g., it an in vitro transcription/translation
system or in a host cell when the vector is introduced into the host cell). The term “regulatory
sequence” is intended to include promoters, enhancers and other expression control elements
(e.g., polyadenylation signals). Such regulatory sequences are described, for example, in
Goeddel, Gene Expression Technology: Methods in Enzymology Vol. 185, Academic Press,
San Diego, CA (1990). Regulatory sequences include those which direct constitutive
expression of the micleotide sequence in many types of host cells (e.g., tissue specific
regulatory sequences). It will be appreciated by those skilled in the art that the design of the

expression vector can depend on such factors as the choice of host cell to be transformed, the




invention in a formsuitable for expression of the nucleic acid in a host
cell. That neans the reconbinant expression vectors include one or nore

r egul atorw&&gg&\%ﬁﬁs, sel ected on the basis of the hosfcf/%gioﬁ%,adaé&ege used

for expression, ich is linked operably to the nucleic aci

expressed. Wthin a reconbi nant expressi on vector, "operably |inked" is
intended to nmean that the nucleotide sequence of interest is linked to the
regul atory sequence(s) in a manner that allows for expression of the
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ot her expr.essjon, control el ement (e.q.. polyadenyl ation signals). Such
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const i HM74/ & prekpyessirankafotibecllsue pobidtetial seltpusank es Ercolipinyedt yelbss(usifig host

cells (e.q.. tissue.specific reqgulatory sequences). Jt wll_ be appreciated
by thogﬁcug?(mqstfépﬁeﬁﬁl? eciare). yenst g%hﬁgr?éé@g&ﬁgﬁ%e%@@&h@%e%@?ect or can
depend dRbused RufiRetQbSedas], 5iBa CAREGSH Ry, IRStectfibinahi@xBRsdi ﬁ{?&é‘t&rdaﬁge the WO
2005/ 082350 PCTI US2005/ 004108 -15 level” of expressioh of protein desired

et c. THansxpedard enslagaskio viire fondxemplausing BThpwamwtdeegulatorysdaeades ando host

cells proteins or peptides encoded by nucleic acids as
descrignghgggﬁﬁ‘(e.g., HW4, nmutant fornms of HWM/4, fusion proteins etc.).

[ (0080] Theld auilddicndolinrRBSHMMY Q68 vaftol I8 yesty 8irbRIbnGRBIRe desi gned
for expressjion of HWA4 in prokaryotic or_ eukaryotic cells, gl.sé.a@ﬂbact erial

cel | s Egwnplgs ofvectess for expeation Bioiepst spelsanyy cersaisifednelndpp ¥spse ri et

vectorg), 29b_ ' I it Qsh
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expr es&chnltw eicdl o Genar(i 98&) 54:1 p1$23)] pPEHSATdvitogeas Catpethtion, Sfeintﬂ[)iago,f@?) exanpl e
using T7, pt.o er, regyl atory sequ es and T7 polynerase. [00081] In

anot he@%ﬁ%‘ﬁgﬁ?@{ﬁmge é‘rﬂ*{%ﬁg%@%’r&i on vector is a yeast expression

% . Ex S ' : .cerevi si ae
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expr esgel skled Maekibweehl. SVisib e (198911 M3 T-99), eXpr essi on  vectors. _

Bacul ovirus_vectors avail able for expression of proteins in cultured insect

cl¥0PE3)( e. g. In yespnatheremboyiment| amecleip acig Af thednyensiop Srxpresead inimammalian Cel | |
Bi ol . &hg%gﬁg%:lﬁmag&p@pr@sgﬂn%&m Examples of mammalian expression vectors

include pCDM8 (Seed, Nature (1987) 329:840) and pMT2PC (Kaufman et al., EMBO J.

(1987) 6:187-195). When used in mammalian cells, the control functions of the expression

vector often are provided by viral regulatory elements. For example, commonly used

promoters are derived from polyoma, adenovirus 2, cytomegalovirus and simian virus 40. For

other suitable expression systems for both prokaryotic and eukaryotic cells, see chapters 16

and 17 of Sambrook et al., supra.

[00084] For stable transformation of mammalian cells, it is known that, depending on the
expression vector and transformation technique used, only a small fraction of cells may
integrate the foreign DNA into the genome. To identify and to select the integrants, a gene
that encodes a selectable marker (e.g., for resistance to antibiotics) generally is introduced into
the host cells along with the gene of interest. Preferred selectable markers include those that
confer resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid

encoding a selectable marker can be introduced into a host cell on the same vector as that




pVL series (Lucklow et al., Virology (1989) 170:31-39). [00083] In yet

anot her enbodi nent, a nucleic acid of the invention is expressed in

mamral i anwocRbd/es2ssei Nng a manmal i an expressi on vector. Exgfpksgsqlgganmal i an
expression vectors include pCDVMB (Seed, Nature (1987) 329:840) and pMr2pC
(Kauf man et al., EMBO J. (1987) 6:1876195). Wen used in nanmalian cells,
the control functions of the expression vector often are provided by viral
regul atory elenments. For exanple, comonly used pronoters are derived from
POl y ONMBancBERR PINIT4I8r dan KeihRORBEA BY b stiSarAB JedibiN@MMls HablStdHifecfed withthb €"
suitabl e expression systens for both prokaryotic and eukaryotic cells, see
chapt erigtroduced mycleiz asfd @areridmitified baidryg selestion (04 thaFbavestedsperated

t ransf i of mmal i an, cel.ls, Jj.t is kno that, depending on the
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off0oeds]s mayMotnbees Rhhbhel o7y andWNhich REQvATENIANLE Bl faltbyl A@ihdifiy and to
select the integrants, a gene_that encodes a sel ectable nmarker (e.g., for
resi st 1985, 8lgo kpawbpvhressmidpoliles conispunds.i nt r oduced into the host cells

al ith t ' - Pr d sel ectabl e markers include those
trgg?&qﬂonf er%e%?@?‘élg%}éé‘{ggﬁ%ﬁ)z%‘&f%ﬁﬁ%eg (418, hygromyci.n and

met hotrexate. Nucleic acid encoding a sekectable marker can be introduced
into a host cell on the sanme vector as thgt WO 200 082350

PCT/ US2005/ 004108 -16 endoti ANQL caNT bes{afroduced on a separate
vector. Cells stably transfecteo { i
identified by drug selection (e.¢{ 8 corporated the
sel ect abl e marker gene will surv | e the other cells die). [00085]
Modul ators which bind to HI\/I76
sul fanoyl anthranilic acids, “a so known as furosem de-1i ke conpounds.

[ 00086] The nol ecul es have thdg followng structure: R Y-X\ N O 02S COOW
2 [00087] wherein Ris hydrogll or C1-Cl18 al kyl, which may be branched,
mag contain a heteroatomor may be substituted, or conbinations thereof;
CIOEBT] al kerwhereinii ishydemgeber GrGpetial whithmepht biancledhepg costtiorm or nmay be

bst i d i nat i th f: -Cl kynl , whi b
b1 o hHeTtorR s A e bt sl Combiet e ot s ket VhER RS mat | ons
t her eofhrarhéB nhakScontaih a WolefdtdYr £ bakibsfinddd 6r S5RbRati SRYLEGIT ATNC8s

bri dge, )
alkynl, which may be branched, may contain a heteroatom or may be substituted, or

combinations thereof; a Cs-Cyg aryl which may contain a side group, may contain a bridge,
may contain a heteroatom or may be subétituted, or combinations thereof; or a Cs-Cyg
cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom
or may be substituted, or combinations thereof; or combinations thereof:

[00088] Q and X eachis O, S or NR;

[00089] Y is C;-Cyg alkyl, which may be branched, may contain a heteroatom or may be
substituted, or combinations thereof; C;-Cig alkenyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof; a C;-Cg alkynl, which may be

‘branched, may contain a heteroatom or may be substituted, or combinations thereof; a C3-Cig
aryl which may contain a side group, may contain a bridge, may contain a heteroatom or may
be substituted, or combinations thereof; or a C5-Cig cycloalkyl, which may contain a side
group, may contain a bridge, may contain a heteroatom or may be substituted, or combinations
thereof; or combinations thereof, wherein X and Y can be fused into one or more rings when
X is N, wherein said ring is a C3-Cy3 heterocycle, which may be branched and which may

contain a side group, a and C3-Cy 3 heteroaryl, which may be branched and which may contain




may contain a heteroatomor may be substituted, or conbinations thereof, or
a C5-C18 cycloal kyl, which may contain a side group, may contain a bridge,
may cont aiyp Redi@hsoat om or may be substituted, or conbéfigticegsosidier eof ;
or conbi nations thereof; [00088] Q and X each is O S or NR [00089] Y is
Cl1-C18 al kyl, which may be branched, rEy contain a heteroatom or may be
substituted, or conbinations thereof; Cl-Cl13 al kenyl, which may be
branched, may contain a heteroatom or may be substituted, or conbi nations
t her eof ; sl i : i oat om
or may. BEs ERAP FUT B CL O IR RS LARF L beanBRt G WA Iy PEAEATS
cont ai na aids igtewpgr ¢ 15 aey), which aiay te biranicbigreandrlyicle omay abmtai dwidegronp;camdor may
be@ﬂ? titut edh r .conbi nati ons thereof; or a C5-C18 cycl oal kyl, which may
co a si zgﬂs&p may contain a bridge, nmay contain a heteroatom or
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sufap0o3|ut ed GetbrbBtody Toedatallylis avdtomthateliifdls flohaihehetlatpsifyhholeciRy cont ai n
a side group or C3-Cl 8 aryl, which may be branched and which may contain a

si de gr b, mphBydrpeEabep prk gom Dotiacarkon ppedydiognis aleterpatam) £ORYNON npans an

al kyl roiTlon I et hoxy, ethoxy,
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[ 00094] ﬁﬁhﬂgx?%r m H@ﬁ%ﬂa&%ﬁﬁ’ rﬁ{glglay?’e um?(h)ﬁglﬁapaﬁyi ﬁgﬁrlgﬁ&lpisg or gmone or nore
caifBavdlat onsThe erm feydloalkyl” wefets ta akptlerhydtawarbobx Sopleesamples pyer i dyl |

i m dazol Lrol hi_enyl uryl , ranyl, pyrimdinyl, pyridazinyl,
i ndol y|c%hqﬂ%lxﬁ¥°%5?3§:‘ﬁ9/?%?mf atﬁ#lfé'cko]é‘g’é'&zol yl . [00095] The term

" cypobesl Ky! " “H&EREFIEOisR djr)zSE):alk%’l M&fe@ﬁ@bpﬁem e%ﬁtsml RAATRSEpIATA with a

cycl opropyl, cyclobutyl, cyclopentyl and cyclohexyl. [00096] "Heterocycle"
i s a cykdteranteid. Kussndesae ppirolinslieycpiptyistinyd eodpipgraginydpl aced with a
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, ere one or nore carbon atons
are r efHedrogtom. tAn éther is a heteroalkyl.

[00098] By “substituted” is meant that the base organic radical has one or more substituent
groups. Thus, an atom or group replaces another atom or group in a molecule. Representative
substituents include a halogen, C;-Cs alkyl, -CN, -NO», alkoxyl, hydroxyl, sulfide, sulfate,
sulfonamide, amine and amide.

[00099] Particular compounds of interest are those where 1) when R is hydrogen and Q is
oxygen or sulfur, then W is not hydrogen, or one or both Z groups are not hydrogen; and 2)
when both Z groups, W and R are hydrogen, and Q is oxygen, then X and Y are combined in a
ring structure.

[000100] Cations of the anthranilic acids that yield biotogically compatible salts are those such
as sodium, potassitm or ammonium groups.

[000101] The sulfamoylanthranilic acids of interest can be prepared as provided in U.S. Patent
Nos. 4,406,895 and 5,739,361. Thus, a nitrite intermediate is prepared as tanght therein,
which is hydrolyzed to yield the corresponding carboxylic acid of interest. The carboxylic

acids then are converted into the corresponding salts.




het eroatom An ether is a heteroal kyl. [00098] By "substituted" is neant
that the base organic radical has one or nore substituent groups. Thus, an
atom or gweuoy/episaces anot her atom or group in a nol ecpd-gustdePsrRsgnt ati ve
substituents include a halogen, Cl-C8 alkyl, -CN, -N@, al koxyl, hydroxyl,
sul fide, sulfate, sulfonam de, am ne-EBd am de. [00099] Particul ar
conpounds of interest are those where 1) when Ris hydrogen and Qis
oxygen or sulfur, then Wis not hydrogen, or one or both Z groups are not
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A pharrraceutlcal conposition of the invention is fornulated to be
conpat iiplendeg) noptetaf@administration. Examples of routes of administration include parenteral,

e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (topical),
transmucosal and rectal administration. Solutions or suspensions used for parenteral,
intradermal or subcutancous application can include the following components: a sterile
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine,
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such
as EDTA; buffers such as acetates, citrates or phosphates and agents for the adjustment of
tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or bases, such as
HCI or NaOH. The parenteral preparation can be enclosed in ampoules, disposable syringes
or multiple dose vials made of glass or plastic.

[000106] Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. For intravenous administration,
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL® (BASF;
Parsippany, NJ) or phosphate-buffered saline (PBS). In ail cases, the composition must be
sterile and should be fluid to the extent that easy syringability exists. The composition must

be stable under the conditions of manufacture and storage and must be preserved against the




i ntended route of adm nistration. Exanples of routes of adm nistration

i nclude parenteral, ~e.g., intravenous, intradermal, subcutaneous, oral
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[000108} Oral compositions generally include an inert diluent or an edible carrier. The
compositions can be enclosed in gelatin capsules or compressed into tablets. For the purpose
of oral therapeutic administration, the active compound can be incorporated with excipients
and used in the form of tablets, troches or capsules. Oral compositions also can be prepared
using a fluid carrier to yield a syrup or liquid formulation, or for use as a mouthwash, wherein
the compound in the fluid carrier is applied orally and swished and expectorated or
swallowed.

[000109] Pharmaceutically compatible binding agents, and/or adjuvant materials can be
included as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a

disintegrating agent such as alginic acid, Primogel or corn starch; a lubricant such as




the required amount in an appropriate solvent with one or a conbination of
I ngredi ents enunerated above, as required, followed by filtered
sterilizafjcPiosgsesgral |y, dispersions are prepared by pasREReSa4idRI t he
active conmpound into a sterile vehicle that contains a basic dispersion
medi um and the required other ingrediepss fromthose enunerated above. In
the case of sterile powders for the preparation of sterile injectable
solutions, the preferred nethods of preparation are vacuum dryi ng and
freeze | el i e
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fusi di eheairipound against rapid elimination from the body, such as a controlled release

formulation, including implants and microencapsulated delivery systems. Biodegradable,
biccompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters and polylactic acid. '

[000114] Methods for preparation of such formulations will be apparent to those skilled in the
art. The materials also can be obtained commercially from Alza Corporation and Nova
Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected cells
with monoclonal antibodies) also can be used as pharmaceutically acceptable carriers. Those
can be prepared according to methods known to those skilled in the art, for example, as
described in U.S. Patent No. 4,522,811.

[000115] It is especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the subject to be treated;
each unit containing a predetermined quantity of active compound calculated to produce the
desired therapeutic effect in association with the required pharmaceutical carrier. Depending

on the type and severity of the disease, about 1 pug/kg to 15 mg/ke (e.g., 0.1 to 20 mg/kg) of




derivatives. Trsnmucosal adm nistration can be acconplished through the use
of nasal sprays or suppositories. For transdermal adm nistration, the
active cogpPMidm.Ape formulated into ointnents, salvespcggbBodosfseans as
generally known in the art. [000112] The conpounds al so can be prepared in
the formof suppositories (e.g., wthopgonventional suppository bases such
as cocoa butter and other glycerides) or retention enemas for rectal
delivery. [000113] In one enbodi nent, the active conpounds are prepared
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t he i npwdtstapn pEHN T4 protein foyma teit have decreased or aberrant activity compared to
HM74 wild-type protein. The invention further pertains to novel HM74 modulators identified

by the screening assays and uses thereof for treatments as described herein.

[000118] The invention provides a method (also referred to herein as a “screening assay”) for
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides,
peptidomimetics, small molecules, antibodies or other drugs) that bind to HM74 and have a
stimulatory or inhibitory effect on, for example, HM74 expression or HM74 activity.

[000119] In one embodiment, the invention provides assays for screening candidate or test
compounds that bind to or modulate the activity of HM74. Thus, the screening assays can be
used to identify other furosemide-like compounds that modulate HM74. Such modulators also
can be used in competition assays to identify other modulators such as HM74 antagonists.

[000'120] In one embodiment, an assay is a cell-based assay in which a ccll that expresses a
membrane-bound form of HM74 on the cell surface is contacted with a test compound and the
ability of the test compound to activate HM74 is determined. The cell, for example, can be a

yeast cell or a cell of mammalian origin. Determining the ability of the test compound to




directly dependent on the unique characteristics of the active conpound and
the particular therapeutic effect to be achieved and the Iimtations
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treatment of i1ndividuals. [000116] The pharnaceutical conpositions can be

i ncluded in a container, pack or dispemser together with instructions for
adm ni stration. [000117] The HW4 nodul ators of interest can be used in
screeni ng assays and net hods of treatnent (e.g., therapeutic and
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example, a molecule on the surface of a cell that expresses an HM74, a molecule on the
surface of a second cell, a molecule in the exiracellular milieu, a molecule associated with the
internal surface of a cell membrane or a cytoplasmic molecule. An HM74 target molecule can
be a non-HM74 molecule. In one embodiment, an HM74 target molecule is a component of a
signal transduction pathway that facilitates transduction of an extracellular signal (e.g., a
signal generated by binding of a compound to HM74) through the cell membrane and into the
cell. The target, for example, can be a second intercellular protein that has catalytic activity or
a protein that facilitates the association of downstream signaling molecules with HM74.
[000122] Determining the ability of the HM74 to bind to or to interact with an HM74 target
molecule can be accomplished by one of the methods described above for determinihg direct
binding. In a preferred embodiment, determining the ability of HM74 to bind to or to interact
with an HM74 target molecule can be accomplished by determining the activity of the target

molecule. For example, the activity of the target molecule can be determined by detecting




exanpl e, horseradi sh peroxi dase, al kaline phosphatase or |uciferase and the
enzymatic | abel detected by determ nation of conversion of an appropriate
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test compound to modulate the activity of HM74 can be accomplished by determining the
ability of the HM74 to further modulate an HM74 target molecule. For example, the
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be
determined as described previously.
[000125] In yet another embodiment, the cell-free assay comprises contacting HM74 with a
known compound that binds HM74 with a test compound and determining the ability of the
test compound to interact with an HM74, wherein determining the ability of the test
compound to interact with an HM74 comprises determining the ability of HM74 preferentially
to bind to or fo modulate the activity of an HM74 target molecule.
[000126] Receptors can be activated by non-ligand molecules that necessarily do not inhibit

ligand binding but cause structural changes in the receptor to enable G protein binding or,

perhaps receptor aggregation, dimerization or clustering that can cause activation.




cellular response, for exanple, cellular differentiation or cell
proliferation. [000123] In yet another enbodi nent, an assay of the instant
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directly or indirectly as described above. In a preferred enbodi nent, the
assay includes contacting HW4 with a known conpound of the invention
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agent ﬁ]%fer&ufquén is expressed in a host cell to yield a constitutively active HM74.

[000130] The activated cell then is exposed to molecules suspected of being HM74 agonists,
antagonists, inverse agonists and so on, molecules that alter HM74 activity. Those molecules
that alter G protein activity are targeted for treating disorders associated with altered HM74
metabolism using methods known in pharmaceutic development.

[000131] In more than one embodiment of the above assay methods of the instant invention, it
may be desirable to immobilize either HM74 or a target molecule thereof to facilitate
separation of complexed from uncomplexed forms of one or both of the proteins, as well as to
accommodate automation of the assay. Binding of a test compound to HM74 or interaction of
HM74 with a target molecule in the presence and absence of a candidate compound, can be
accomplished in any vessel suitable for containing the reactants. Examples of such vessels
include microtitre plates, test tubes and microcentrifuge tubes. In one embodiment, a fusion
protein can be provided that adds a domain that allows one or both of the proteins to be bound

to a matrix. For example, glutathione-S-transferase/HIM?74 fusion proteins or




t he menbr ane-bound formof HW4 is maintained in solution. Exanples of such
solubilizing agents include non-ionic detergents such as n-octyl gl ucosi de,
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immunodetection of complexes using antibodies reactive with HM74 or target molecule, as

well as enzyme-linked assays that rely on detecting an enzymatic activity associated with the

HM?74 or target molecule.

[000133] In another embodiment, modulators of HM74 expression are identified in a method in
which a cell is contacted with a candidate compound and the expression of HM74 mRNA or
protein in the cell is determined. The level of expression of HM74 mRINA or protein in the
presence of the candidate compound is compared to the level of expression of HM74 mRNA
or protein in the absence of the candidate compound. The candidate compound then can be
identified as a modulator of HM74 expression based on that comparison. For example, when
expression of HM74 mRINA or protein is greater (statistically significantly greater) in the
presence of the candidate compound than in the absence thereof, the candidate compound is
identified as a stinaulator or agonist of FHM74 mRNA or protein expression. Alternatively,
when expression of HM74 mRNA or protein is less (statistically significantly less) in the

presence of the candidate compound thian in the absence thereof, the candidate compound is




beads (Sigma Chem cal, St. Louis, MJ) or glutathione-derivatized mcrotitre
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example, inflammatory disorders such as asthma, chronic obstructive pulmonary disease and

theumatoid arthritis.

[000137] In one aspect, the invention provides a method for preventing in a subject, a disease or
condition associated with an aberrant HM74 expression or activity, by administering to the
subject an agent that modulates HM74 expression or at least one HM74 activity. Subjects at
risk for a disease that is caused by or contributed to by aberrant HM74 expression or activity
can be identified by, for example, any or a combination of diagnostic or prognostic assays as
described herein. Administration of a prophylactic agent can occur prior to the manifestation
of symptoms characteristic of the HM74 aberrancy, such that a disease or disorder is
prevented or, alternatively, delayed in progression. Depending on the type of HM74
aberrancy, for example, an HM74 agonist or HM74 antagonist agent can be used for treating
the subject. The appropriate agent can be determined based on screening assays described

herein.




-26 identified as an inhibitor or antagoni st of HW4 nRNA or protein
expression. If HW4 activity is reduced in the presence of ligand or
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[000140] The invention is illustrated further by the following examples which should not be

74 activity is likely to have a

construed as limiting. The contents of all references, patents and published patent applications

cited throughout the application hereby are incorporated by reference.

Example 1-Generation of Mammalian Cells Expressing HM74

[000141} The cDNA encoding hHM74 is cloned into an expression vector and transfected into
mammalian cells, sach as CHO cells or 293 cells.

[000142] To generate mammalian cells overexpressing FIM74, mammalian cells are plated in a
six-well 35 mm tissue culture plate (3 x 10° mammalian cells per well (ATCC Catalog
No. CRL-~1573)) in 2 ml of DMEM media (Gibco/BRL, Catalog No. 11765-054) in the
presence of 10% fetal bovine serum (Gibco/BRL Catalog No. 1600-044).

[000143] The cells then are incubated at 37°C .in a CO, incubator until the cells are 50-80%
confluent. The cloned cDNA nucleic acid sequence of HM74 is inserted in a pcDNA 3.1
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the invention pertains to nethods of nodul ati ng HW4 expression or

activity {yoyr.obddhsggeuti c purposes. The nodul atory net hog-phicldiSodsgsent i on
i nvol ves contacting a cell with an agent that nodul ates one or nore of the

activities of HW4 associated with tpg cell. An agent that nodul ates HW4
activity can be an agent as descri bed herein, such as a furosem de, nucleic
acid or a protein, a naturally-occurring cognate |igand of an HWA4

pr ot ei ' : i h RS | r..o | ] | ecul e:nql N ONE
enbodi %é%@gfﬁédrggeﬁ ep{;\@n%ﬁlg’gg&so' gﬁgb grB} rrig‘?rg’ ”ﬁéﬁlﬁ%mﬁgﬁgﬁﬁ;{éw\% ties
of HW 4] of seruafndeRIQ IEnbedhatinh., Séfaeatelgedit 1 shipbicst-aidte Reaget @it t he

bi ol ogi cah‘“ﬁcti vities of HW4 rotein. Exanpl es of such inhibitory agents

i ncl udeteshnqlogigss S-ataleg Hadl &24-028is duiad inte W0 1ef reue-BeanFbe 8@y or ned in
Vitro (Bedom [ LhEm kebdin : Lyely, in
Vi Vo (erﬁeé. , b?nggﬁ%?é%(?? ng tﬁgiﬂé)g%t t%@@ggﬁa%ﬂﬁém@c{sﬁnﬂ?tﬁ%ﬁe i nst ant

i nvent iincubpied i dem tempetatds faf4Stmmates tugallow ifovcthe ifcheadtioa fof DNA-dgidv t h a

di sease or . di sorder characterized by aberrant expression or activity of an
HW4. IMHESnbodi ment, the method i nvol ves adninistering an agent (e.g.,

arogeien) | demiickiiStle Pihst StdeQRMN 181 85 FRSCF1 PRSMNENHEANM. HoreaTP! nati on
of" agents that nodulates (e.g., upregulates or ovvnreguﬁ at eso) HM7 4
expr es siapsteetrongsii transfectifres0o 4 351 well plate), &t § oml affsetdiiedrea &1 2 Heany' s edilmsi r abl e

in situationsg.i ich HW4. is . d r | at ed abngqr, | y ,and/ or in which
i ncr easaéedacﬁﬁgzp @8 W% C?%tallnmgéﬁ/ﬁﬁ%"ﬁ&aé’Oglpqﬁ}éeﬁ@iz(r}ﬁaqo@fV P@H“’S a@@nver sel y,
i nhi bi trhigsd géntliMithe asdultiig Mixinsre GRSk thel “ArSistdéfibh Riigtubd?) WMhGHovdddid 1S
upregul ated abnormal |y and/or in which decreased HW4 activity is likely to

have a (08wt ¢-8inal) ostofibe tinsed@elis 499 antivbadtenialreagents are pidags tThetcels thent her by
the foll ow ! . whi | d Li i Ling.
cont enttd bR AEPLELAL AN SN G20k oS BT Bt EP. Wb el blP

cited tibripangfeotitn.t he application hereby are incorporated by reference.
| e 1- Generation of Manmalian Cells_Expressing HW4 [000141] The cDNA
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No. 16QQt0F4)Ham’s medium containing 5% serum (“selective media”). At 72 hours after
transfection, the cells are diluted ten-fold into the selective medium containing the anti-
bacterial agent genetecin at 400 pg/ml (Life Technologies, Catalog No. 1181 1)
Example 2-Agonist Assay

- [000146] To screen for agonists of human HM74, HM74 can be coupled artificially to a G
mechanism. Activation of the Gy mechanism stimulates the release of Ca®* from sarcoplasmic
reticulum vesicles within the cell. The Ca**is released into the cytoplasm where it can be
detected using Ca®* chelating dyes. A Fluorometric Imaging Plate Reader or FLIPR®
apparatus (Molecular Devices) is used to monitor any resulting changes in fluorescence. The
activity of an agonist is reflected by any increase in fluorescence.

[000147] CHO-K1 cells expressing HM74 are pre-engineered to express an indiscriminate form
of Gy protein (Gus). To prepare such cells, Gyi6-coupled CHO cells are obtained
commercially (Molecular Devices LIVEWARE™ cells, Catalog No. RD-HGAL6) and the
protocol in Example 1, followed to facilitate expression of HM74 in those cells.

[000148] The cells are maintained in log phase of growth at 37° C and 5% CQO,in F12 Ha:m’s‘
media (Gibco/BRL, Catalog No. 11765-054) containing 10% fetal bovine serum, 100 1U/ml




[ 000143] The cells then are incubated at 37C in a COQ2 incubator until the
cells are 50-80% confluent. The cl oned eDNA nucleic acid sequence of HW4
i s insertag dops/d2peDNA 3.1 WO 2005/ 082350 PCT/ US2005/ 004d-P8s20028048ds0ni ng
vector (lnvitrogen, Catalog No. V790-20). Two gg of the DNA are dil uted
into 100 | of serumfree F 12 Haml s-p®&di um Separately, 25 | of

Li pof ect am ne Reagent (Life Technol ogies, Catal og No. 18324-020) is
diluted into 100 of serumfree F12 Hami's nedium The DNA sol ution and

the Li I | d at

t enper & ?%?ﬂh?éfﬁl%@@%iﬁﬁ?%%gﬁ??@g A 00 R sy kR Ty "
conpl exXs 15[41!9!)@844:]1bc‘5|’&11b}3l40& ugind genetiogd (GHLD (ﬁlﬂ}d'm/Hth Cathlog@fcum free F12
Ham F t fect t |

ol at o) 1065 ) a6t 288 o v o o R2B0-Uaadgee dy B dhut i on
cont ai piAg, 1NSHRMs AR of HAIROSKESelleQé plited &{téb 84 QA Bdar B HomEd )c’ié:sgygent ly.

The resulting mxture (hereinafter the trans ection mxture") then'is
over | aipthtes(Witi8a mell woln® ofi5P 14 (GreinandlaishddalogNe NIV OBntsingra@i/384 al

comp! oRbuBaSpMEREE oAb 2dor R T SeliEaisapnioery 7 b n pfiticince
transf geg C@chﬁ@ﬁ&%‘éhmf@&@ﬂhﬂé’@o&@m ?ick@t@d%cu‘b%r Mydebatliopn period, 1 ni

of F12 Haml's nmedium containing 10% f bovine serumis overlaid onto the

cd000349} t hodhe 1f¢1l09ﬂfmg gagjusatetians eremreparedic e il M stopksolution ofitlenss (@bUT-8) af t er

tr ansf s IIs LS. as t ed then are
\/vashed%éIb , palriﬁgtzjN § @@E}@%@W ckl\%’l %’0‘%J r%md &gglin ® PBS is

r epl ac €dtaloy Xb. FR7Z1 HandSinMed NSO ond ai 1mhm stk s6liutioh 6f BlebecAM/Pysedi a") . At
72 hours iafter transf ction, the cells are diluted ten-fold into_the

sel ect (Velesplar Prnbes ales No- Klide0ahmade mMSG Higmgdii658)k ieastion buffedso g/ nd

(Life I %1%: | & ay [000146] To
screengfe@?ﬁgggﬁjll g@grgﬁfl umnﬁﬁ\/ﬁ%%‘%l %@g?/%\%eﬁ@% 1ia'lﬁ‘%sci ally to a (¢q
mec hanfl\bnM’miOQ&)aﬂﬁ) om obthetlnd Hipesratotiasolativs tndrll aﬂe>s§ tHet%Oquasbemdeaz +
froms co asm reticulumy The 2+ i s rel eased
oo ¢ ReSRBIBRm T fifbne Tha ISR beteta L bun et n oo 4 AMUPRE TREK v e a
Fl uoro Eﬁhﬁdnﬁs'rﬂﬁgc& Ranfdl PLAL ﬁ%ﬁﬂ%ﬁm%ﬂ:@hﬁ@éﬂh PP rC%EaB'&g lebﬂ’t%fﬂéb hd

Devi ces) is used to nonitor any resulting changes i'n fluorescence. The

act i vi thenofixethwith 30 sil of therabbiersaetbndyufanand onbelSletal hovln@sﬁremc ence.
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Gal6- corlofthe3dd-well plstealisgdc 33edultidrop device. The cells are incubated at 37°C
in a humidified incubator to maximize dye uptake. Immediately prior to the assay, the cells
are washed 2 times with 90 pl of reaction buffer using a 384 EMBLA Cell Washer (Skairon;
Model No. 12386) with the aspiration head set at least 10 mm above the plate bottom, leaving
45 pl of buffer per well. |

[000151] The CCD camera (Princeton Instruments) of the FLIPR® If (Molecular Devices)

instrument is set at an f-stop of 2.0 and an exposure of 0.4 seconds. The camera is used to

monitor the cell plates for accuracy of dye loading. _

[000152] A compound library containing possible firosemide-like compounds is tested at a
concentration of about 10 pM each in physiological salt buffer per well. Changes in
fluorescence are measured for 10 seconds prior to compound addition. After the addition of
the compound, fluorescence is measured every second for the first minute followed by
exposures taken every six seconds for a total experimental analysis time of three minutes.
Five pl aliquots of the 100 pM stock compound are added after the tenth scan, giving a final

compound concentration on the cells of 10 pM. The maximum fluorescence changes for the




commercially (Ml ecul ar Devices LI VEWARETM cel |l s, Catal og No. RD HGA16) and
the protocol in Exanple 1, followed to facilitate expression of HW4 in

those cel {%)200982348] The cells are maintained in | og phepgesbseaast h at 37
Cand 5% CQ>2 in F12 Hamls nedia (G bco/BRL, Catal og No. 11765-054)

containing 10% fetal bovine serum 168U m WO 2005/082350
PCT/ US2005/ 004108 -29 penicillin (G bco/BRL, Catal og No. 15140-148), 100
g/m streptonycin (Catalog No. 15140-148, G bco/BRL), 400 gg/nl geneticin

(GA418) frédgpcehBRe r&@ﬂd@& Qs ﬁﬁasmé@ﬁ%%nﬂ@@twﬁ? Ghnd APl #RABARmum

(I'nvitrogen, Catal og . rior to"an assay, 12,500
cel | s/ Weioresesnoe hhaI@H@d%med:w 1&MMATBI(83QB@A9@6@)384 wel | cl ear- bot t oned

a | at wel J Iurre of nerl Cat al og No.
i s5P o1 ASmihid i e Btk et (EADS) SHEHE THde 532 - The cel I s
are i nqgglaahﬂglgq;mazoﬁsﬂ&say humdified 5% CQ2 i ncubat or (Forma Scientific
CQ2 wat er jacket ed i ncubator Mbdel 3110%1{“&000149] The foll ow ng stock

sdPRR1SBhs arle sereep Mraataganists v bumak HHET T+ efn bepawlgdmdtifciglly tq @Gaco/ BRL,

Catal o 63Q-~ 2 on r

Cat al ogﬂ%gam%?%% ,1%9 fld 25 %gk%é@%é %H%drﬁ?ﬂ‘@‘%%%ﬁg‘g%%sﬁkgﬁ@%%? b 4-Am
Dye ( ¥hbsstdnas. Ph@mﬁaty Cabmbiaggdist islréfldci@Pdy angdedrasPMbM6Sk@ee. D2650) .
Reaction buffer is _prepared with 1000 m _ Hank's bal anced salt_sol ution

( APQHEP]) Ve d A @& coig exprawingd MV 21pmrg engingergel t@ﬁxmrﬁ%s an infliseniainaty foaR

| ut th
ot noP O Brhue Qg s bEritein TXAROROETHY Gty AhOflfinbindtt 130z plbeREEPET @ M€
wi th 0gBfvthiat 3T C phdi %UNCO, iadl 18 Hadbls ecdivan ((ﬁaroobm GM@ibgng\ldn?@GaBB) and
bovi ne ARG 19bETEdYER s Op 7l repci e (GosaEsa g | O o
freshl yop1 eRaLef)! @adi '%191 Qi cinS( @ﬁﬂ@@%%%mwxﬁcﬁﬁ F%O@%ﬁ‘ﬂe' '

plate using a 96 384 I'tidrop ‘devi ce he cells are incubat'ed at” 37 C in
a humi @eddtien GGﬂdﬁb@ilb@olBBLn@maMgiﬁo djbéB h@wmd A0¢rpgdnbresicin @nvibogen t he

: | | d 2t f
34 LhEERRED RRadfls. TR IS ofiot ofiiestioted 2300 e elih e CRCERA 80 8 Mo
set at heﬁ&intd@szr-ﬂz@uMM@laabBoth@édeaswﬁlﬁea witﬁaay\wagvolﬁﬁldofgb jpuf fer per
wel | . @%0151 The CCD caner éPI‘I nceton Instrunents) of the FLIPR(r) 11

( Mol ec (xinepdlares SatalogNe ) bing 8 P6/384 Mhvltidsapodevise. The calwiesn exposur e
o, BSOSl 3R bl e o (e cell plates for aceuracy
f yo0sd 860 de- Mhi ﬁ)lhﬂﬁi@ﬁtﬁd&sdhmdlﬁsfeqﬁepdreca a Coneritksalution O Hepdo@H 21.6) gM each
'np hy?(lh%lcc?f%ﬁa lCata cngf Ng u1f5f6%0 0%8{ a"ﬁ%o lmMcsji?ock sgfutlon of probenicid (Sigma,

Catalog No. P8761) made in 1 N NaOH; a 1 mM stock solutlon of Fluo 4-AM Dye

(Molecular Probes, Catalog No. F 14202) made in DMSO (Sigma D2650); and a stock

solution of ligand or antagonist. Reaction buffer is prepared with 1000 ml Hank’s balanced

salt solution (Fisher/Mediatech, Catalog No. MT21023), 20 ml of the 1 M Hepes stock

solution, 10 ml of the 250 mM probenicid stock solution and 1 mM CaCl,. To prepare the

loading buffer, 80 ul of the 1 mM Fluo 4-AM Dye stock sohution is mixed with 16 ul of

pluronic acid (Molecular Probes, Catalog No. P6866) and then mixed with 20 ml of the above

reaction buffer and 0.2 ml of fetal bovine serum.

[000157] Thirty minutes prior to the assay, 30 pl of freshly-prepared loading buffer is added to
each well of the 384-well plate using a 96/384 Multidrop device. The cells are incubated at
37° C in a humidified CO; incubator to maximize dye uptake. Immediately prior to the assay,
the cells are washed 3 times with 100 pul of reaction buffer using a 384 EMBLA. Cell Washer
with the aspiration head set at least 40 mm above the plate bottom, leaving 45 pl of buffer per

well.




fluorescence are neasured for 10 seconds prior to conpound addition. After
the addition of the conpound, fluorescence is neasured every second for

the firstwg neiaial | owed by exposures taken every siXxp&peedSodifys a total
experinental analysis tinme of three mnutes. Five | aliquots of the 100 gM

stock conpound are added after the testth scan, giving a final conpound
concentration on the cells of 10 pM The maxi mrum fl uorescence changes for
t he WO 2005/ 082350 PCT/ US2005/ 004108 -30 first 80 scans are recorded as a

CrROLIL | S b BE DYy R SRR S i A BT e M BEBR 82 G 1 ke
conpountigtenete3$bpipatdr Matix)v The ctihfolind doxesmitatiod dArihggrrinsibatss ayp [H00154]
Lo o corhmedmaliis AR 6 cflas ploced on o i THHEe i Sbalrisdbiorensodt (o
noNi t or maiirddesidyt deBehdrBAMRE ¢35t nfinutk |ﬂ%&§§§$%ﬁ:osﬂé§ tfkeh 'eVi;rgéBq%g?ﬁH&j&r_ K

antagonist is reflected by any decrease In or escence.
cel | s exiotadsspergndaiat 4nalyss {ime of Hyequeantes. tAntegmistos ligand (idi 9y ismadded e f or m

N e e e gy R AT
Cat al odDMEBO lwihter.054) containing 10% fetal bovine serum 100 U ni ,

penicillin (Cibco/BRL, Catalog No. 15140-148), 100 g/m streptonycin
(d2P&1 394 No. Theslity4 £aids eithetess/ IBRRposed 00 agddantified egenistairmot Biagp téstingco/ BRL,

Catal o - ..and 200 gg/m zeocin (Invitrogen, Catal og No.
oy Migrlidadinlyn

R250- 05) . to the assay, 12,500 cells/well of the CHO Kl cells
are plEksadplertRe@porBihilingl asky cl ear bottoned assay plates with a well

val f 50.1 (Geiner/Myrsh, Catalog No. N58102) using a 96/ 384
N(L)[PW%P p delR pEparg membeqnedragtians eonfasmiag H74.{eliOsel limes sypressing Hidi i ed

5% CQO2. ] i : st ock
co ut 1 o SRRy e b O BA O L o SR BRERTIF D EotA O
st ock siewellp areofashedfuethercd iméSingimsphaCabaffagd MilineRBAGI)ingadeM FDTAN1MaCH;
a 1 nMstock solution, of, El uo 4- Mol ecul ar Prohes, Catal og No. F
14 t202) %Mé’é“’f i rﬁf}‘élla?f{sggﬁé n%zé%ﬁélr %Sd’(% g%ﬁgéﬁﬂtﬁérﬁéﬁnﬁbﬂé@dg %r 5
ant ago ePps ed; nk's bal ance sa
sol u?i on (IgigsBﬁfe(fS/ Eil\idat edgﬁi,idnczl%}gl og Nglg\lg}l'ﬂ%lggg) 20 M of the 1 M Hepes
st[8e4d 613 ol utThereelly thenhreatisrepred paib ativspr bivengaiiztr {Payiros,dintineticaa Mbde]l ml\ 4

ol ut &t EPREEGs 1RERSIRod BomPlinelincriimnan ol BeEences ol og
No. P63EBIB adfelgdrhied ceritifge wi 4N0ROXH at aPCtHL2@ROMBes. The resulting pellet is
resuspended in 25 ml of Buffer A and the centrifugation step is repeated three times.
Following the final centrifugation, the pellet again is resuspended in 5 ml of Buffer A,
aliquoted and stored at -70° C. |

[000162] A receptor binding assay using the membrane fraction and a radiolabeled agonist of
interest as a tracer is performed. The assay is performed in a 96-well plate (Beckman
Instruments). The binding reaction consists of 18 ug of the CHO cell preparation in the
presence of radioactive agonist (0.01 nM-25 nM) in a final volume of 0.2 ml of Buffer A
containing 0.1% bovine serum atbumin (Sigma, Catalog No. 34287) (see Im et al., J, Biol.
Chem. (2000) 275(19):14281-14286). The reaction is incubated for 1 hour at room
temperature. The reaction is terminated by filtration through Whatman GF/C filters on a
multichannel harvester (Brandell) that is pretreated with 0.3% polyethyleneimine (Sigma,
Catalog No. P3143) and 0.1% bovine serum albumin (BSA) for 1 hour, The mixture is
applied to the filter and incubated for one hour. The filters are washed 6 times with I ml of
ice cold 50 mM Tris-HCI, pH 7.6. Specific binding is calculated based on the difference
between total binding and non-specific binding (background) for each tracer concentration by




reaction buffer and 0.2 m of fetal bovine serum [000157] Thirty m nutes
prior to the assay, 30 pl of freshly-prepared | oading buffer is added to

each wel | waf2008)682384-wel | plate using a 96/ 384 Ml tidropcggdtdesoosidye cells

are incubated at 37 Cin a humdified C® incubator to maxi m ze dye

upt ake. Immediately prior to the assay2- the cells are washed 3 tines with
100 gl of reaction buffer using a 384 EMBLA Cell Washer wth the
aspiration head set at |east 40 nm above the plate bottom |eaving 45 | of

buf f er ﬁ@ésuriﬂ@tﬂe-ra&f@a%/ @?g%%ﬁpl & ﬂc%{e %Qf%&tﬁﬁ arSd té@gggt}s%%mgl{iﬁg gl of

the 100 M stock antagoni 5t conpound ar¢ e ce
Pl at enathe bgg@mgpifpaenisirto idreceptdr aciisredimnoeqdlilordum state ladtvesn e pgorgsttand

i bat i t 4.S. i mat el M Th | | d .th
FL 1 P ot il R BRI B Eet) 0 comBoife v & 1 BLaTm PO #hsds i 1 st
M nut e {oGhd ABRGe By cONPAS WreBe biAKRB BYRRYadt W a%@ﬁ@f@?thfa Qéce%aﬁﬁr tQnetition

experimental analysis tinme of three m nutes. Antagonist or ligand (10 M
added bipdiag velnes): &hibition awvesdre prenaredhio abbttirmimathe corce8B4tion wauiagdetonashed
10 tine i Ja0f . 0. 019 .. hkn water. [000159] The HW/4 cells either
can be %%%238%& aﬁlt%o&eoﬁqul%yﬁgﬁ’}ni st or not prior to testing wth
candi dafearaple 3g08mall MolexapRoonittRecept or Bi ndi ng Assay [000160] To prepare
rane fractions containi n,% HW74, CHO cell |ines expressi nlg@gl\/m are
®

ﬂg BYeHd pyA sereswhtyresennife-bke aiestles pisre expesed &0 ¢alls expessing HdGH a8 ni ng 1
mv EDT. ti.nes..i hai.e- d [
Cont ar ricscrtR abfie, TiRed pIAERR oif IBGlea o LR R RARL R Bt f0e] °2 26
MM Tr i socel@red, [inding)wels Setpored b6 B9t}miriing i AyBedf(Helinp oVBRAS)s AMbwingM EGTA

(Sigma 0396). . .0Q0161] The cells then are disrupted wth a tissue
hoergen‘iV%ggF?g( ﬁgﬂl‘gf‘% 6]1%‘]’ W ﬁ%‘ﬁﬁ?ﬁne%by wolteng 740y Fs] gebeleqronhqrses anghe

resul tiRerAaiRos | : b Qs | BEIEB
refrigerated cen??%%gggf%?@%% %sg%c,‘?%(e%ﬂ%ttﬁ %@Q&%&%Oﬁlﬁc{]\ﬁ%g{ﬁ%e esul ting
pel | et dssessmend s pedapenddant oPHanbindifg Bssesseners, thadbilite of 2 andidaigagdnim tst ep i s
repeated.thr | MEeS Fal | ow,n final centrifugat.ion, the pellet again
o oo ep it R Ve erpinagy gD asgeb et e g a0 St Btedilar phlon

[ 00016 ZhotAli#£i68 Bh BindM NI 1B&AHORY 1SS RBITHE TRRIBOROGIE (IR LARM] aNdudh

radi ol abel ed agoni st of interest as a tracer is performed. The assay is

per f or rfaebilizatign yersvslentifitdat e (Beckman Instruments). The binding reaction
Cc{@@d) 136t4f of The ilgve%{ioﬁ ng%é@mg %lalan ersglqgerd?ttﬁé) Lheikdh \tm Pinow that various changes

and modifications can be make to the teachings herein without departing from the spirit and

scope of the invention taught herein.

[000165] All references cited herein are incorporated by reference in entirety herein.




presence of radioactive agonist (0.01 nM25 nM in a final volune of 0.2 nl
of Buffer A containing 0.1% bovine serum al bum n (Sigm, Catal og No.

34287) (see Imet al., J. Biol. Chem (2000) 275(19):14281-14286). The
reaction is incubated for 1 hour at room tenperature. The reaction is
termnated by filtration through Watman G-/C filters on a nmultichannel
harvester (Brandell) that is pretreated with 0.3% pol yet hyl enei m ne (Si gna,
Cat al og No. P3143) and 0. 1% bovi ne serum al bumn (BSA) for 1 hour. The

m xture is appliL&MBo the filter and incubated for one hour. The filters
are washed 6 tinmes wwth 1 m of ice cold 50 MM Tris-HCl, pH 7.6. Specific
bi nding is cal cul ated based on the difference between total binding and
non- speci fi c_biindi nané hackarauadle hhe faaTadiR el nfaRaRA e hahidihs WO

2005/ 082350 PCTUUS2005/004108 -32 neasuring the radioactivity. E ght to 16
concent r atilMr4 gignaling i ity o signal ireaddnesipntin ageticnt havieg the Meuchireidi ng of agoni st
to the receptor achieved in an equilibriumstate between the agoni st and
receptor (equilibriumbinding paranmeters). In a conpetitive assay, a test
conmpound is added to the mxture to conpete for the (Qi ndi ng of radioactive
agoni st on the recept O’if_(L etition br% . hi bition curves
are prepared to determne ; ' ; achi eve a 50%

i nhibition of binding (I1C50) EJ ‘
series of furosem de-like nol egul es wefe exposed t S expressing HW4
as described above. Target no hwere | abel ed to determ ne whet her
bi nding to HW4 occurreril? Brndi g #wds oe bgﬁ, by determ ning the degree
of labeling of the cells™f4llow ng washi rqg(3 ndi ng al so was ascert ai ned
by isolating HW4 by 2-D ggl el ectrophoresis and determ ning the degree of
| abel i ng associated with th&f, protein. Follow ng that binding assessment,
or independent of that binding assessnent, the ability of a candidate

agoni st to ach¥meRHYIW WashydREE!, Hrnedc,; 4181 FvhRR A858Y biashddS Gyt O
assess intracellular cal cium “nobBilization on binding of target nolecule to
HW74. Thusoniginec betewatonmer maydedubsiteedirar potbinations thoreofie®eCisdidkanyti ed.

[ 000164] i nt. i havi.n een .bed, th rti L WLl | know
that vari ?lgl;&hc %ﬁg‘ééoﬁ}an%@aﬁogﬁri %e{{l)mgnasq‘gegeﬁs%ge)ﬁn%ﬁ(em%o%f: héell%gt ér}éﬂ(lzgﬁi r%s her ei n
Wi t hout deqabinatiogsf thewof he GpCii dlkant] sbihemal b dranohe@nthon co@uight her ei n.

F 1 Al refer i herei.n are i.ncor.por reference in
ent I[ ?g,? y6ﬁ%tf:rgﬁtrq' ggrena%@%ﬁsgg&{utug \ oreco%{bina%ogs Ithe(r:e%f;pg C?t(ﬁg B Wh?chem%yce !

contain a side group, may contain a bridge, may contain a heteroatom or may be

substituted, or combinations thereof; or a Cs-C;3 cycloalkyl, which may contain a side
group, may contain a bridge, may contain a heteroatom or may be substituted, or
combinations thereof; or combinations thereof;

Qand X eachis O, S or NR;

Y is C;-Cys alkyl, which may be branched, may contain a heteroatom or may be
substituted, or combinations thereof;, C;-C;z alkenyl, which may be branched, may
contain_ a heteroatom or may be substituted, or combinations thereof; a C;-Cig alkynyl,
which may be branched, may contain a heteroatom or may be substituted, or
combinations thereof; a C3-Cjz aryl which may contain a side group, may contain a
bridge, may contain a heteroatom or may be substituted, or combinations thercof; or a Cs-
Cyg cycloalkyl, which may contain a side group, may contain a bridge, may contain a
heteroatom or may be substituted, or combinations thereof or combinations thereof

wherein X and Y can be fused into one or more rings when X is N, wherein said ring is a




1. The use of a nolecule in the manufacture of a nedi canent for nodul ating
HW/4 signaling activity or signal transduction in a patient having the
structwre: R R Q Y-X N/ O2S COONNzZ2 wherein R or Ware hydrogen, or
Cl1-C18 al kyl, which maybe branched, may contain a heteroatom or may be
substituted, or combinations thereof; oGl -Cl8 al kenyl, which may be
branched, nmay contain a heteroatomor may be substituted, or conbinations
thereof; a Cl-Cl18 al kynyl, which may be branched, may contain a heteroatom
or may be Gubgthcterdcgele, Whicle giah b dtdnohdl dnderige maRcontsA S sdeygrowfliah,-may
contain a ige group, .may contain a brid%f, may contain a heteroatqom or may
be subst itsPeEOAE vduThinHaks Bachedandaphich gay gontsin esiglc gyruponsubsitutedni ch may
contain a @Si , i i t.ad: agat om or
oy be suiat o aofhE TR e B Bl ahd 8RR Lo AL Sod T 0
and X eachuylswhich Slagbe NRpche¢diagd @lticlThByabhiyin,a sidel grovpyeachifeis B snddhaticer may
contain a he tom or . be substituted,, .or conpbinations thereof;

Cl- C18 al I@r@ﬁ{g\%\%&%ﬂr@g%@ 06¥g§ﬂ85%'8%‘“’#&?%6%1%?’%‘?’%%56%& eroatom or may be
substituted, or conbinations thereof; a Cl1-Cl18 al kynyl, which may be
branched, may contain a heteroatom or nmay be substituted, or conbinations
thereof; a C3-Cl18 aryl which nay contain a side group, nmay contain a
bridge, may contain a heteroatomor nmay be substituted, or conbinations
thereof; or a Co5- C18 cycloal kyl, which may contain a side group, may
contain a bridge, may contain a heteroatomor nmay be substituted, or

conbi nati ons thereof or conbinations thereof wherein X and Y can be fused
into one or nore rings when X is N, wherein said ringis a 34 C3-C$

het er ocycl e, which may be branched and which may contain a side group, a
C3- C18 heteroaryl, which may be branched and which may contain a side
group, a substituted C3-C18 cycloal kyl, which may be branched and which
may contain a side group or C3-Cl18 aryl, which may be branched and which
may contain a side group; each Zis R and further when R is hydrogen and Q
is oxygen or sulfur, then Wis not hydrogen.




