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WD 2006/ 007542 PCT/ US2005/ 023447 SMALL MOLECULE
I NHI BI TI ON OF A PDZ- DOVAI N | NTERACTI ON  BACKGROUND
WERND6MIBLD OF THE | NVENTION 5 [ 0001] Thi s i nveP€T/082005/023447
relates to the inhibition of interactions of PDZ
domai ns of a protein or proteins with other proteins,
and nore particularly to novel conpounds that have
bee rSMfALEaM(BIHTsC&}EEdN HABITTON OFtA RD ZoD QMAILNs .
In a very specific apﬁﬁ this invention relates to
the inhibition of a TRERAGTEON ot ei ns t hat
regul ate the function of the oncosuppressive protein
PTEN, or of the PDZ domain of the Dishevelled protein

possess st KRR BANEIELFYE eS¢ e

[0001] nVEHi$ in@enthaMeldhaan tisianbitiod JTiRetae BoRIIHIIS Hémbids of a protein
cancer_cells overexpressing Dvl. [0002] PDZ domai ns

or projgias Wth odes Pstieins. gie mavg pefislatingo vovel cmpeurids that ave been
I r C

foundnEB %Q gﬁ%h&lvgolgtéﬁhn&}tlgg Jticﬂnén% E[B%C\;C? ﬁg&?eﬁrgﬁé V\% gcschthhselaventwn
relate§ tlrthb hﬂ&lﬁtlom bHh PDEddmhm:bf potdild thattepwate tﬁ@ﬁmlcfibﬂi bﬁﬂhby

di scovered; .PSD-95 (a 95 kDa protejin involved in
OHCOSPH@‘?%%IWPWH@PEEM FreotiBe FD&ydeapsin ef @eﬁamewlledm@tem (Dvl), and

t 4

comsb LRI LR ) scel Al e AL ColfBorne
inventigr. hiwe|Heah slpmflatq frygdluceHipeptesis pr cineemnslip bagrekpresxit gyl

rol es in neuronal synaptic transm ssion, tunor
[0002$ UHIY 2 86w 8ins 2R Yol bf sibhHliak ipPdtein® BiR filrfon to modulate protein-

respectively. They are understood as functioning in
Protelmmtgrabt}ormsgah a&l)li@gelnmmtclnpc@tgmtwnc &7l doreaing Wate named for three

proteméJ nC\&f'n%E 6'1@ Q nal I ngitlagbglsgﬁ;\éeé ?’é@)ﬁ# gaﬂ%ij ﬁ]ﬁa protem involved in

the s1§r@ﬁﬁ% ex@s p@ﬁt%yhﬁ}ﬁ%ddn@ht}f)UDEU [‘D?oédibhﬁé) LLEYEL TS 19@1§¢sqarge- ], and ZO-
I nvol vi ng neurons or epithelial
1 (thezgnlriongfudenst hapoksdn r@@g@ﬂm glatréer@avm@ﬁ erpetanhalsoe{e@ﬁyi) These

proteﬂ{?gltag %ﬁ&'{%ﬁf Z‘?ltgglsil oe?ﬂ% } %&11%1%@@&8%%1& i ﬁﬂgqrthe 55? 1819 and cell ,

junctibm fermagon Irasﬁebﬁvefl}anfhd:mb ngd@itobdr@@ﬁmaﬂiﬁmﬁgiiﬂ Vi§b gp airgamzmg
medi ators inc]Juding ion channels, transnmenbrane
mulﬂl?rgt?ébff%%lexeéﬁ tiupiHon® signalingy fescompppiseianbsiyvpgp cells. For

exampb.BI5; Z%?geagnr’zeﬂr gﬁ#%@éiﬁ@lei& akal'lJWI? Vafleddh 1ﬂ'c§8{éﬁ{ﬁﬁc§atlon

associ at cti nal1ng, 1 ncl

" involvisg hembics meeapxkheltﬂn‘al@e can dbytcunpiimmneaeﬁ rec[eﬁt@ﬁk’%tb downstream

secon }r{gtsqutnger: -al | %ﬂ%&%@%@é%&{g%&@%%‘ﬁ?&g? ) sgtegg gelll?ﬁar

51gnal!i3%t al‘}%& ra?é“ﬁ%oﬂv@@ 'ilﬁﬁetfﬁ’néﬁ%hﬁ‘l@of ‘i"rﬂﬂoﬁéﬁ? c&ll Eigﬁalt}ﬁédlﬁﬁ%’mﬁﬁdmg

B, ~ conpactly arranged i'n a globular Structure
ion Chlampﬁ1$, d@nmmbmge vdceplioes, amcgmgdlatcmk ez yphesC @Dthcattalﬁﬁlg proteins

d ove as an a
are b PG F T PR PR Bl detBh T arfoigning, nghugine
ischerfi@ldere dRRfag8 L@ Girkidree@bsiDZ domai ns al | ows binding to
a free carboxylate group at the end of a peptide

[0003L2§?%g@5%1y3?r an m aa}ltlsearg '86$Ona%11118 g&dbetﬁa? rf)rcgtre]ﬁ mFerac'tAon
domains that comprise six beta-strands (betaA to betaF) and two alpha-helices, A and B,
compactly arranged in a globular structure. Peptide binding of the ligand takes place in an
elongated surface groove as an anti-parallel beta-strand interacts with the betaB strand and
the B helix. The structure of PDZ domains allows binding to a free carboxylate group at the
end of a peptide through a carboxylate-binding loop between the betaA and betaB strands.
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1 WD 2006/ 007542 PCT/ US2005/ 023447 [0004] Anong

proteins with PDZ domains are the MAG s (nenbrane
was®oeodmied guanyl ate kinase proteins wth i NRET/H82005/023447

orientation). Proteins in this class participate in

the assenbly of nultiprotein conplexes on the inner

[0004] S UAFR6 € pedteihfievithIPAX@ornasin rthe MAGBg(nmnﬂ)rmfe aseddiatedefhianylate
contact. The MA@ s are

|1 f
Kinase praieiny Wk RS HOORY HOHMS 18616‘;? clafs P PRGV Ml agsemby of
multlp%qwﬁﬁ Mes o Cé\%glm?ér Bl drfnd NEsrhaHRMbEANRRIE BHSEs of cell-cell

|p| rotern phosphatase, using its second
contacPDZhedMlM]}Iﬂ a(d\AﬂeIﬂléﬂl faDily)of aftypsoispwadedc expaessed iIIMAGhIRIaR hedy,

PTEN tid tol 3-Ki
that haxg EAAER. Spgacir1 NsGra DS o bedoe® et M ipigiprojein
phospﬂa'ﬂé‘s,é %Féﬁfg%tﬁ%t:&%@)z idepald aA GIuPmE) y ThékitéRKBn of MAGI-3 and

I Ng ensures cell survival during response to
PTEN ded:feadeaphq)spbqﬂld}émbgatoé dpnass snd S kiBESR genadingyheEeas ,release of

PTEN g"qo&hl\ﬁz}(ﬁ]gy hg%nt%a%,gg }g.ﬁt ﬁlaflggsﬁo{‘rﬁgﬂhy - kUKL n%%ahng ensures

cell sufhedlidadihg dspbukplib @amér ihils bynuppressingapopausisd Hevaver, PTEN
uni que way to investigate the role Akt/PKB si ﬁ ng
mutanisrihatrcanssfeonstiniivnAkiRKB simeling hwv hesn pesogieredayt cancers

v
cnenn{ BRIt s SARREL SpAEY Sl 00 R Aiggcymons
Akt/PKB sié‘lﬁlul@ iDrakerelatiedant aneem alﬁd.')vcbu)ld affec thendeyebopieohefl
with the Wit and Frizzled proteins have been
cancerong BatteY as bei ng involved in one or nore types of
cancers. [0006] Small-nol ecul e inhibitors of
[0005] ntpﬂﬁcﬁmhmcgmotﬁnsﬂhaiﬂmvmbedmaﬁmn@tomS@@ a7 dengin is the

ot her waul d pe de
Diste G BT R BB LA e Don
1nd10aLer(l da% ﬁ@ol‘g&ﬁ%’on\é@r gosst §Qf (Sa@i\z‘@flé aI compounds t hat
suc a capability 20 [Novak et al., Investigation

f PD, |
I 4 LT I
other bi®tdins WO bedédifable. %tillreﬁntlg”;tj no smaltmgkkciley hﬁ%@ﬂg tosredpability

y tionally Designed Non-peptide Smal
were poréecorIn 200AR PO VSIS S cPBpBRSGYE B SErt papebility
[Novaigfe(t) ’Fjr%et s'&%gl)mn é\ﬂ}{ iSD%t Ghain (]§gﬁ'ld| BSrﬁH (\%@iie@élf@ chérhicany

mal n |n eraC 1 ONn ster neri can SOClety
Modiféd Bépriebs fBz&er&ma@MeaﬁzM ICézembsawy lBIttOBW4Ab)|‘ Fhjii 2@b3

meetin Ii_ et al ctive. irr
Targef nEPBY imaie.  Gatipng! YaDWﬁlegl&ﬁ%n WF@F&XW@?CB@%@&SW
(Ame*[J W&%ﬁ of €21l 313%913?5/ 1% e@@(’.’%ﬁ%? - N ak MVENBntdN molecule

isTnventrdn relates to nove Con‘pounds t hat

inhibikian ©f hPBYY, demuin ireérhetidn (pesten (Anrenic SocietyRDBierhemiifry and

|nteract|ons rti i nter.actions_of.
Moleqrifrap o B mARMEEES Baetebt EHie! oo SUpprecerue plediypicr
targetHPPPBE R MaiPintdr&ition pI&hin, 38ds 2001 F20famai n in the

BRIEF SUMMARY OF THE INVENTION

[0007] This invention relates to novel compounds that have been found effective in
inhibiting PDZ domain interactions, and particularly interactions of PDZ domains in MAGIs
with the oncosuppressive (tumor suppressor) protein PTEN, and of a PDZ domain in the
Dishevelled protein with Frizzled proteins, and to the inhibition of PDZ domain activity by

the use of these compounds.



Di shevel l ed protein with Frizzled proteins, and to the
i nhibition of PDZ domain activity by the use of these

w@orvpoorsds. 2 WO 2006/ 007542 PCT/ US2005/ 02344 7pCT/001383/023447
The novel conpounds have the general formula RRL ~Y

" HO) h XI11'RO 5(I) R Y R O-X RO (Il) or R

[0008] Ri TRY nbveHdnpdinks ha the Genefdl bl in which: f2 is O
1 or 2; X1 is NH NCH3), CH2, CH(CH3), C(CH3)2, 0, S,
S(O, or SA2; 20 Ro is selected fromthe group
consi sting of Cl- C3 al kyl, cyclopropyl, halo, OR5 and
S(O,,,R5 in which mis 0, 1 orR12; Rl and R2 are
i ndependent |y sel ect ed f r oot he }gr emg Yonsi st i ng of
C2-C8 al kenyl, phenyl cycl oprof enyl propenyl ,
R6- X2- C(R8) (R8) - R7-,  R6HQ-K| RB)R™Z, RLOX3R7- ;
R3 and R4 are independently hydrogen, hyl or ethyl;
3 WD 2006/ 007542 PCT/ US2005/ 023447 R5 is nethyl or
ethyl; R6 is selected fromthe group consisting of
5 hydrogen, Cl1-C o al kyl, aryl, WIDY, NH2,

Ri
\Y
HO+{), N R
10 n 0
(1)
15  in which:
nis 0, 1 or2;
X is NH, N(CHg), CHz, CH(CH3), C(CH3)2, 0, S, S(O), or SOz;
20 R, is selected from the group consisting of Ci- C3 alkyl, cyclopropyl, halo, OR;s and

S(O)mRs in which m is 0, 1 or 2,

R; and R; are independently selected from the group consisting of C,-Cg alkenyl,
phenylcyclopropyl, phenylpropenyl, Re-X5-C(Rg)(Rs)-R7-, Rs-X5-N(Rg)-R7-, and RoX3R7-;

R and Ry are independently hydrogen, methyl or ethyl;
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NHCONR3R4, NHCOOR3 and NHSO2R9a R7 is selected from
the group consisting of a direct bond, an al kyl group
whaoosngrss2 from 1 to 10 carbon atons, aryl, PCT/US2005/023447

-(NH) p(CH2CH20) q(NH) p- in which pis O or 1 and q is

an integer from1l to 4, and W R8 is selected from

t e igmeetipyl oo Btiykt i ng of H, Y, OH, - NHCONR3R4i

- NHCOOR3; - NHSO02R9, -(CH2)rCO2R3, and (CH2), CONR3R4

i i ' B8 20Rhsi fhhyldeogdh, BACH 1yhryQIW, Y, NI,

S A e e b e S P T
NHCOAR;R 4 aNHOQOBaridsNHEOeRB4;ed from t he group consi sting

of a direct bond, -NH, -N(CH3)-, -NCONR3R4, -

NG eleated frobiSé Fg;%uéy@nhﬁti@geémmm bomwinah alks] gBOpdnading

SO2; Wis a saturated carbocyclic_or, heteroc

li )
from Lge 60 srbes atpriss 2| - O G DT DGV RIEREISH Ph, 2B¢  is an
) , Cgp?s CONR3R4, CONHSO2R5, hydroxynet hyl ,
“ﬁ%ﬁé§§§%ﬁ£}£a%iﬁgngSRA; and 5-tetrazo¥y|; yand %ydrates
and salts thereof, and | abel ed [ [ reof ,
 OB0DIsclPPer drore B BT FERES O o bt e G CO MBS gTACOORs:
_NHSé#gtlﬁa%ﬁgﬁaﬁ%ﬁgg%ﬁgl)%d)ﬁ’ﬂg%}m' whiclNFiOdn i8tegthB6R 1 10 3;

ndependently al kyl, optionally
substituted, b 0 phenyl, cycloal kyl, carboxyl or
hyBPH%Vﬂ‘ﬁgadﬁﬁﬁk ose in which RL is a cycl oal kyl
group, and those in which RL is a phenyl group. In
onB;drbdditak from GRCiosalian, arpkadsWi t ut ed al kyl group
having from1l to 20, preferably from1 to 10, and nore
pr &f, & @lilcyed F@MHe frouScoditing0sh dirpstdbad abVH-, INEH:3-t o
8, carbon atonms and Rl is an al kyl group with the sane
I bilALh8s,.  oRkippRal | y substituted by a phenyl,
-NCO gﬁﬁa#ﬁ?ﬁéﬁﬁépgog§Fg§% hydr oxyl group. In other 25

enbodi nents, Rl is enyl_, or phenethyl and R2 is an
al Rglis ﬁ#‘?‘}l‘ﬁﬁlﬁ%tc?ogngh ‘i)fvds%g?st ituted by a phenyl,

cycl oal kyl, carboxyl or hydroxyl group. In yet other
entyo i areanirsted Rarbiosydicoy bkisedckglic gigpBup. [ 0010] This
i nvention also includes processes and internedi at es

for hechke %hﬁﬁhk%%\gf conbigs8: o OUDBY TEBORTITENR;Ry,
invention also includes libraries of such conggunds

CONHS$1@; Rygtydosiynfetiryl 4-GRCLUYE, OB7CAN R puS) §015320834 47

preparing such libraries. The invention also includes
| aligh gliries Sh@Bdtsahert b anbibelad darivaitides theof.cal probes
prepared by |inking the novel conpounds to various

o P9 B e Sl OORGE PRIGI L m i,
NH orf $\ttB6s2dh wBiichoR | @nd R, are independently alkyl, optionally substituted by a
phenyl, cycloalkyl, carboxyl or hydroxyl group, those in which R; is a cycloalkyl group, and
those in which R; is a phenyl group. In one embodiment, R; is an unsubstituted alkyl group
having from 1 to 20, preferably from 1 to 10, and more preferably from 1 to 8, and most
preferably from 3 to 8, carbon atoms and R, is an alkyl group with the same possibilities,
optionally substituted by a phenyl, cycloalkyl, carboxyl or hydroxyl group. In other
embodiments, R; is phenyl or phenethyl and R; is an alkyl group, optionally substituted by a

phenyl, cycloalkyl, carboxyl or hydroxyl group. In yet other embodiments, R, is a cycloalkyl
group.

[0010] This invention also includes processes and intermediates for the preparation of these

compounds. This invention also includes libraries of such compounds and methods for
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PDZ domain of a protein with other proteins, nore
particularly the interaction of a MA@ 5 protein or of
wo b@eDshevel | ed protein (Dvl) with ot her protRPCHES2005023447
contacting the protein that contains the PDZ domain,
or the PDZ domain, with an inhibitory effective anount
preparing swch liompwsu e dsvedtibi alsd invhudss tabeled vipesions thrspompounds and

.aspect this jnvention relates to haod: '
chemicG GobiPFITE} B CHERS it o <P aRe i P epe T e
that involves contacting the protein or _the domain .
[0011] wi Inranatheomspectnidiisinversioponelddesarcthedsdpr Bbibitieg tednterpgiion of a
i nvent.ion 10 al,so.includes arra
PDZ dgBHAgY aayr g B BTP Py BorT Bite Serf HE LR RE S MAGH
proteinfir U Shd WishéVell BDZrodGARDA) a6tH othéryproteRS 2] cdmactingineprotein that
specific aspect of this, the_invention cqgg{gr.l ses

contairisrthé BDEi degnaimn 0 sdiD4 dematn, wihzndphRitory SHciaaoytof 2
th ic.(t -
conpe i EREPRETRG AT oRURIRS00 RSN et o

I'mg rnteractions t omain in the
studyirfd sroevelntestionotied/or BIDA dotraar fupcidsrengithat hSofves centarimigdhe
the Frizzled (Fz) protein, bé cont act |n§g Ehe. % . Hon
proteinyrghe ApmainfEtis HBRQINGSY COFPRSHS dFerihehRz Sl nhi R b
- Dy f iRl bRibiRiikierastiGiEsHTbr redhin
also mglg‘ﬁ%so%? %gguc ectglgl ? %‘% %g%gﬁ%ﬁg l[D{(;)H(l)%[lg] I n anot her &
proteir@fbpPDARIMalhacsivithvent i on al so provi des therapeutic
met hods of treating cancer conprising contacting the
[0012]¢ agfg%o?e! %a%éi!@ie QLB oL @Y, Sethidhtian ceimbeicdsiineibRg ifermtions of
- I nhi biting amount of a conpound of the inventian.
PDZ dbmatrisés d1AGTsoditnthetoncogenic Gemersuppesion} piofdn PN & 9fn

.. ...a patient the.s f th L i )
A e
for exHRMBMPESRId (FREprotEIE by cofitactiig the MOABD pidteinnthe Dishevelled

containing the 'sane, to the patient. The nethod d
proteit,.or RFEZ dempiniof suchdipisin ith op giiegeHBhiBHeTyEARRouRE Qg?%‘ﬂ’apoun

d t t}gelrdgffeut i c agent, such as a chenotherapeutic agent or
as despRORIAtT BN t herapy. The cancer cell 25 may be a breast
I, I -t al | I : .

013 S S b RSB Bl S AR ARG Bho of st
cancelgcreo?@r%ﬁalfg Soathchihg ﬁl%: c:anceg r?P BMeRAL IcBILCRITE 8h effedtlve RDZ domain -

cancer-ce ovary cancer cell, a gastric
inhibitianseoutel b compoesbpithg enlentdem darthese lembogdinkrassy thenancer cell

_ neck cancer ce)Jl, a hepatocellul ar, cargci - :
typicafalAot 1 and he d1pF QiR E s LB Y AR sfRbgp frapouti
Lol of B nOSk#h, bind EebdSitRine®npaiieg the
agem’%“ﬁ%ﬁ%%‘#‘%r@%%@@%%oﬂ l'ed Oct ober fﬂpz_oos, titled
same, 't0/ktehmtient. fThe rateet inay fitthee epmprysel adniinistering tefige patient a second

Signaling”, of He et, al.. .is her y t
e T
may HeirBist biRet &181, 8610M1 Bincensutie b e dafcdrivall, Hsadma cell, or a

2006/ 007542 PCT/ US2005/ 023447 over expr]iss a V\g];ﬁan 1
mesotheloorad nelby_p@mtggmc;ﬁ@cqlhé paRgrpatif QARCE §C Rt iEVIL cer cell, an
ovaryI cgrrl]clze? Icteli abglars]g{cnc%ngefr c%ll?,ean esophageal cancer cell, a head and neck cancer
cell, a hepatocellular carcinoma cell, a melanoma cell, a glioma cell, a squamous cancer cell,

or a glioblastoma cell.

[0014] United States patent application 10/678,639 filed October 3, 2003, titled "Methods
for Treating Cancer by Inhibiting WNT Signaling", of He et al., is hereby incorporated herein
inits entirety. That application discloses inhibiting the growth of cancer cells that
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Wit protein to a Frizzled receptor. PCT application WO
02/ 088081 di scl oses that overexpression of Wit appears
w@oemaeetsezl to the occurrence of head and neck BOUERIOS023447

cancer. Wng et al, J M. Cell 12:1251 (Novenber,
2003) di scl osed that bi nding of the Dvl 5 protein to
overexpressec Wing proiein by copactigrthe nelbivithzan apertithet inlobitobinding of the

I
Wnt ps?&él it g[? nﬁg'lzg% r%ceﬁéo I ﬁ%gh? b\,IV Bu@/]@kgﬁg\msplloa?s that
overe@ﬁessﬁfn sty hﬁaﬂp@&@ 5l)nn-%%dtt@ EHB ocEﬁfréﬂdeQﬁL hBAPARI dtck @El?an%us

refers to a manmmal i an protel ns related

Cance]t o toﬁé etrlod d¥eh Cé” fl i-7 |Jz2 2! é?MO\g?eWés 20@&) @hclp*edyhai binglieg pfithe Dvl
proten% IE@F? 6Y Irsozﬂ:{?gf;]s)g; o azlgsiterl(p)[%'hﬁ) ?f tPi 8@2 ozn%alun/]i_)vl Interaction.

can thﬁ(mmmm?\&lt kignalinglddfeohgeghadly iaBidtthe srdwik b Sincer cells
Frizzledl, Frizzled2, Frizzled3, Frizzled4, Frizzl ed5,

ri | ! nd
s Sl o] e £ A O g

related to the Dzl‘y.rrwfula ﬁrmM genés, lw’rmispm}ﬂ”blrcﬁﬁﬁl tegleatlopment of tissue
G protein-coupled _receptors

polarify; ?‘ﬁisgsu J&g&%‘?‘ Sﬁ%@ ahleasi 9dnemmalismesiss. Foerplprymipanan
Fnzzlé@fe%ptg}sﬁﬁﬁii@é Fl@gﬂedqunﬁlédZ rRLAES tFQ]ﬁQiG?E 'ﬁﬁ?leﬁg Bizzleds,

m |y of Dishevell ed 15 proteins,
FHZZI@QQ Hepdeds, dirizaleil ¢ ind Knidzded 10y Fpl@slsé 91~:ot¢1h rre@ptmmstenmeﬂved ina

DL X. donmai n r esent
dynanflE FRUBFor Fons ReSb R R et (S8 Rop alhvie i rpicveier cpppled
receptPisOVieh AmfHockehifal 1ifaad Bfidi¢omangd a DEP domain found
in proteins that regul ate Rho GTPases Dvl proteins

[00161 .ei"lg;g @5‘81 'ggi% e%ﬂé%vq? "'D@é :qratéerr]scté) aa nge %%bl%og%ﬁleveﬁed

protelnﬁatheeﬂl}l ledgth pepiesses of bl dhctypigalippseeess fiste bo®Brved domains, a
Iarénzo human Dvl -1, Dvl-2, and Dvl-3 protein
DIX dg@&&]e REsSEntR ghealyat @I%Wl%@qot%mlb #dD% é@m@ﬁd@golved in
protell[hlgx&gﬂ‘}ﬂ-tlglﬁﬁl}g s %ﬁg&%PPsﬁ)?‘ia?Mlegﬁéﬁgrot51ﬁ$@1§1§}egxﬁ &Rho GTPases.
Dvl pro@msouddée tivagxampleg DyI4i Del-2 candi 3vied; eNbeleic apidaindipasteBDv]
| nte%fere W|th shevel | e C{j/ Frizzl ed i nteraction,
sequerts gt i e T QToHRGS, GoLLcd BORSE BIJuRIaM (Exempliy
h rﬁ]Dﬁlﬂiim)ﬂ% 2R3 DYR '
uma RS, e ngsbg(‘;t@ﬁil sfe@ﬁen%ﬁsg%g ngﬁebnﬁ}m%é Cg&gs%quences
NP 00‘@\1%41511’ Qﬂ44d)hwgéﬁ‘é @04 éssipmativemnt r ol led by Tcf and
Lef transcription factors). [0018] A "cancer cell
[0017]t hatnlgbgse $PMES SRBakndMEfRY Blc8hipouhd tBatC agc 8{nd8 |]jlsﬂe%lled
whi ch expression_ of a particular Wit proféin is at
proteinssgas to Brerferp V‘tlﬁhri%léhe‘/@ﬂ@{ﬂﬁlglll%d intesagtionatrsiuronsequientis partially or

i I cel |
totallyy;ﬁcéé \?Ylg %éﬁgllnﬁbﬁﬁgﬁﬁ#eﬂrfo%%aﬂ} %’ ﬁrﬁ@‘“ﬁﬁ gssggw%‘rm\%g s%lahng
(e.g., mepsuranernnf Gfcatnfielells, or dhcGRAE eRpresid donkBAYDbY Mot {1 Lef
art. Such nmethods include RT-PCR, use of antibodies
transc%&nrfé?mfsﬁe gene products, and the like. 6 WD
2006/ 007542 PCT/ US2005/ 023447
[0018] A "cancer cell that overexpresses a Wt protein" is a cancer cell in which expression

of a particular Wnt protein is at least about 2 times, usually at least about 5 times the level of
expression in a normal cell from the same tissue. Methods for determining the level of
expression of a particular gene are well known in the art. Such methods include RT-PCR,

use of antibodies against the gene products, and the like.
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[0019] In still another aspect this invention involves
screening proteins for PDZ donmain activity by
w@ombactskng the proteins with a compound or coP@DURZIGS/023447
of the invention. [0020] Studying the functioning of
proteins having a PDZ domain or screening proteins for
[0019PDZn dtbl}rgjlwt}lacatﬁpadt this imvgntion/iakoleed Mdﬁbﬁg pibteﬁlslsfngDE domain
. .C ound..of .t he i nvention, or 5 nunber, including a
activifS B onfGHE fhedoe ity B Taroun o FoRERHIdS f therEveibper
may be carried out with a nunber of tests using
[0020] nchtwdyeneathe grastioning, of proteins havang aP®Zodorhdib oasiresing proteins for

R e o R e
numbérg beludivg M€ YumbRl @ EdrRp@IdY of HREnFARBRUMHS 1MRY mRS be carried
conj ugated or bonded to a solid support, for exanple
out wigh g nmperRf testpusing ndividesl prateins, ar withrrays ohlibraries of such
[ ' id - rt 10 and conmpounds, ar.e .
comp AP TR LMo las T HRDBEb Ho B B PR B ot o
labelirig mbieby. t Additiohalyrdrrdonpoupdunsgsbd Ewtiugateddor, boR ot Dsolid
a@%i al Ig or totally block stimulation, decrease,
SuPPOBr EXAMPIg 2 rRlP QY 2 ReRicy ate TB#erigl andnweh combwations of solid support
and cEHBFRNAE bleZBoth@f a Ui HLv%ht‘?on.S' gnal transduction.
SSmlarly, the term™inhibition" neans a partial or
otal,.hl.ocking, stimulation, decrease, prevention or
ooz e iy s a@tf???&f POSRPOUBHS [igh ExeiRiRd i PRBLERS ol ek
stimul@fior Ae6kUdy; pRYUENAS] RiyRctiShidRabr b ARSEL QlEéegE‘itizé%r down-regulate
. effective Inhibitory anount” of a conpound or
signal dpgsistion. obinidarlyntherreruminkibtonp neduc @ paiitinhoribtal biockinga

, icul ar assay. or in a. patient.. BRI.EF DESCRI PTI QN .
simul e R Bl o R it s S e g ing or
down-gepiion f efgnbhieansBiv@ivhi A "eSelavb-iibibR wit" S¥Bdmpound or

domain protein GW32. 20 DETAI LED DESCRI PTI ON CF TH
COmPQSKAARNT PIORIMPDDIBIL preguses inbentiorom a pAragwdar asepynmvirla patient.
conmpounds that have been found effective in
i nhi bi ti ng PERXIBFODBSCRIFTIENAOFI THIS DRYSWINGY ar | y
Ln%erac i.ons \%féﬂ 2 PDZ donmain_in MAAs wth the'
[0022), , Frgmtipy p derists d?%%%ccgwmé% the)inprsioaite GSTERsehMAGI3

PDZ2 idBkEIAGbip&VS302 PDZ domain in the Dishevelled
protein wth a Frizzled protein or receptor, and to

e, AR KoL =

[0023pNtThisUARdntioR 1éI18ERE & RIVRHMIEShuRYs H4FHaveUTRR P&ﬂlﬁ’ef%gtgvzez 1}1

] the use of such conpounds in treating cancer.

inhibitigPAE demaisnimtrsantiess, pavtisutanky infersetiahs dfor DT domaf iRIMMGTs
with tﬁenon)écl)sdpleesgwe Z’[u\l‘{l\lgf g‘lg)p%%scs)gr 15)140 eiIE%ELI{? gl’? i%ecr)azc 1%%3 of a PDZ domain
in the Dishevelled protein with a Frizzled protein or receptor, and to the inhibition of PDZ
domain activity by the use of these compounds. The invention also relates to antitumor

effects produced by such compounds, and to the use of such compounds in treating cancer.

[0024] The novel compounds have the general formulas:



(1) R Y RO \R (Il) 50or R Y R N:(::~Ro
HON (111) 10 in which: nis O, 1 or 2; X1 is NH,
WOR@bIBY754CH2, CH(CH3), C(CH3)2, 0, S, S(O, orPCRS2003/623447
Ro is selected fromthe group consisting of Cl- C3
al kyl, cyclopropyl, halo, ORS and S(OnmR5 in which m
is 0, 1 or 2, RL and R2 are independently sel ect ed
fromthe group consisting Rb C8 al kenyl,
phenyl cycl opropyl, phenyl p penyl
R6- X2- C(R8) (R8) - R7-, R6- X2- N(R8) - R7-, and R10X3R7-;
20 R3 and R4 are independently hydrogen, nethyl or
ethyl; R5 is methyl or hyl; R6 is selected fromthe

group consisting of hydragen, &-CW¥ al kyl, aryl, W
Y, NH2, NHOONR3R4,R,N @ CPRY; 8 WD

is selected fromthe
group consisting ofy a di Xg F RD al kyl group
having from1l to 10 carbon atons, aryl

-(NH) p(CH2CH2O) a(NH) p- in which pis O or 1 and q is
an integer from1l to 4, all W R8 is selected from
the group consisting of H ¥, OH -NHCONR3R4;
-NHCOOR3i 5 - NHSQ2R9, -( ), C2R3, and (CH2)
rCONR3R4 in which r is an integer froml to 3; RI is
aryl or Cl-C6 al kyl;

R
S0
HOJC)):< N Ro
(I
in which:
nis0, 1 or2;

X1 is NH, N(CH3), CHz, CH(CH3), C(CH3)2, O, S, S(O), or SOQ;

Ry is selected from the group consisting of C;- Cs alkyl, cyclopropyl, halo, ORs and
S(O)mRs in which m is 0, 1 or 2,

R; and R; are independently selected from the group consisting of C,-Cg alkenyl,
phenylcyclopropyl, phenylpropenyl, Rs-X,-C(Rg)(Rg)-R7-, Rg-X5-N(Rs)-R7-, and R1oX3R7-;

R3 and Ry are independently hydrogen, methyl or ethyl;
Rs is methyl or ethyl;

Rg is selected from the group consisting of hydrogen, C;-C;o alkyl, aryl, W, Y, NH,,
NHCONR3R4, NHCOOR; and NHSO,Rg;
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R10 is selected from Cl-Cl10 al kyl, aryl and W X2 is
sel ected fromthe group consisting of a direct bond,

WO b6/ 0075 CH3) -, - NCONR3R4, - NCOCOR3, and - NSEZRES2008023447
X3 is selected fromO0O, S, SO and SO2; Wis a saturated
carbocyclic or heterocyclic group; Y is selected from

t h&7 g selgstasloern she grgup EorBBEOHE oCOMRES b@@NR&FMkyl group having

v AR T L LR SRR Ty

integefﬁbmllemzljaﬁdmtlves thereof. 15 [0025] Preferred
errbodi ments of conpounds of Fornmula (I) include those

R Skt i ) 0t Sl 8RB WY R NGRS 00

—NHS@{Rgn y(Csz}(ﬁé]zﬁﬁlak& (CHHCODRR 4 o1 whitl -ax iy inggget fromaned 3;
those in which RlL is a phenyl group. In one

enRoe DClE@6é1§ @an unsubstituted al kyl group having
froml 20, pre¥erab|yfrom1to 10, and nore

pr era and. no preferably from3 to
é“a’lsﬁg‘ﬁgtg{l%ﬁg‘ é’n[a F@b{l SAyhAdh Wi kyl group with the
sarre possibilities, optionally substituted by a
ph&n 4 selasjes] fermn thagroup eensisting of o dirhgichonstyNHys OWEH:)-,
[ 0026] Sone preferred enbodi nents for Rl and R2
-NCONRERAdNCBOR 3, Gad aNRPLR,; C3- C6 cycl oal I cyl; Cl-C3 al kyl
substituted by a C3-C6 cycl oal kyl group, C3-C8

al kenyl ; te inis O or an integer
&?wée%qc’ce{d%&% H5, phenyl (C2-C4 al kenyl),
naI ous 25 nol tle havi ng substituted phenyl
pled abpgy BBE PEIRCHEIOHERR: cycl opr opyl; -
(CH2)s()—I - (CH2), CO\IHZ and - (CH2) SCOOH where s is an

i nYeg @¢le¢tccbfnm1 the g®upphesisting oftCOGHY COQRbd CepfRMal |y

N MR T Lo CHAL e . Bt

phenet nyl propyl, hydroxyethyl, hydroxypropyl,
an@@b)“%@i@% i therqeii a31f1Id Tabededhdantvpfivegrtberget. | n one
preferred errbodl ment RLis -(CH2),,,C6H5 where mis 9

[OOZS]V@%%MB@ oL uh a2 S3ERF D gz iRMude mﬁ&@@ﬂi whiddIX; is
nor e preferably phenyl or phenet and IS an

NH 0r§ k*gﬂse gt whish Ry and Rg arq ipdependently alkdy @xmoylaéy subsaawbw a

phenyl(;:a%'1 alk p&a{rﬂﬁé{% rb% I;i#@%‘l é{fj&ﬁp %@ghr?g ﬁf\?ﬂx}é%é?%ﬁeﬁll}&(élfup In
one errilmdanem J Ryls agmnmbshﬂ%dmgk)lﬂlrgnmpﬂzeﬁfmg ﬁdirﬁglelg@bl yregerralj‘[?/ from 1 to
a ti gna stitute a phen
10, andRrCRFIFTOL ERMDbI . 26 o PTSRGY oA SoripRAoes b R is
| 8
an alk}g %pnﬁgﬁggsﬁﬁ%'ﬂégsélg ifE3, iaptﬁglgé?&%m glﬁitﬁ{?ﬂeﬂ bg gﬁhgyl e cloalkyl

Carbowaalrﬂsydaomllgmlmht or br anched chain, or non-ar orratl C
cyclical, hydrocarbon radical, or corrbi nation thereof,

[0026]t NB&mb PreffathddVerdidithaits toratichndads, ih&18de C; - Cg alkyl; C3-Cs cycloalkyl;
C1-G; alkyl substituted by a C3-Cq cycloalkyl group, C;-Cs alkenyl; -(CH,)«CsHs where m is
0 or an integer from 1-3; -CH,0C¢Hs, CH,COCgHs, phenyl(C»-Cs alkenyl), or analogous
moieties having substituted phenyl groups; optionally substituted phenylcyclopropyl; -
(CH,)sOH, -(CH,)sCONH; and -(CH,);COOH where s is an integer from 1 to 3; phenyl;
thienyl; and optionally substituted C3-Cq cycloalkyl-(C;-Cs alkyl). Particularly preferred
embodiments are phenyl, phenethyl, phenylpropyl, hydroxyethyl, hydroxypropyl, and various
propyl, butyl and pentyl groups. In one preferred embodiment R; is -(CH,),CsHs where m is
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nunber of carbon atons designated (i.e. Cl1-C o neans
one to ten carbon atons). Exanples of acyclic alkyl
w@e@ps7sencl ude, but are not limted to, groupRCEHUSIOHB23447
met hyl, ethyl, n-propyl, 10 isopropyl, n-butyl,
t-butyl, isobutyl, sec-butyl, honol ogs and isoners of,
0 or an ﬁrﬁége@)ﬁm’p I8, nore pxefdrafdly phertyé myphenn’eﬂyh ransi R inawalkyl group

having %cgg; ]tdg gprlelgei(ygblﬁ s;(ig ﬁ,l{bgﬁ @?pféqsg%m ?Iy é@k&t%tg%cg{) rf)lswnyl cycloalkyl,
carboxﬁyo‘f' Ihg ﬂ groﬁgdlﬁ ffter KRbodifent, &My ah SWGT gr@hﬁi Ylhvmgfﬁ%ﬁﬁl 8,

type mentioned, having up fo ten

preferab]lyd?‘rcﬁn 3kﬂ yarbign stons) ogtlonaﬂﬂ)bmbs‘amtﬁddoy FApheniis éyclpﬂkylh garboxyl or
I nventi o

hydroxgb@pp%@pg%ﬁék albglggrgﬁléhgs aI l%Srﬁ?n\é%ga%lgffr{) n§/ 8 carli)on atoms.

20, nore preferably, up to 10 and nost greferabl up
[0027] t GI18; tewm P 4flsyl" as usml heredy slegad wralghtcﬂy prenehstt ehar OF B gromatic

cychca’,‘ iwg{o%gr:]ﬁggﬁ ?r og! %ﬁqa%kn Ilger?%onfg WOR at is %If{lllgfgb)fﬁrgtreﬁﬁxgﬁ _%Qéjthe

numbe£YCdari§a atofy desag@témoﬂ ef @ACgaheans fone tutteh matbionatdn)r Exfmnples
that contains one or nore, aromatic olefinic

b
of acydliglleyh eravpsinoludss e HBef IRitso ggoPRHICRES (r}ethé/? e%iyld gropyl,
1soprop§/§%ﬁut§r{]al kgr ? utflgspegatlfu cﬁﬁ&lﬂ%&) and¥@ AR @8, 18 example, n-

gro ut are not limte
pentyl,iPhexdt, Qﬂ}%}otyl$ﬂ©htyﬂi,81mi It}m/lhke di)dayﬂp,lesm’f@pelmpﬂ alkifLigrenyd include

I, b d | d.the | fuCycl h
i
a groullg SE hg érﬁf%enylf’aqglgtdi}eco hdiK Brefér@blyipolisik, c&tb@n atoms. For use

nvent groups generally nay be of ¥
in the 1desmroa1bhlkylsgrbeps Emefally aidyybet dfepy Wiesirabloprg: al?rﬁfegaﬁp Y they will

contan% Bp g)n&g 5151(%8 BT ?rgﬁllélyﬁlé%p ][(ga]é%?‘io?ﬁpergfe?{oﬁ ug Eoeé %{ Etg)hyalt&ﬂs.

lodk A YRSupd LB Ht irf‘frbﬁ'ﬁto'gﬁéﬁmrﬂ@&nmﬂy be unsubstltut ed or
Cyelo @E% I}ﬁlm)ng'- or pol ysubstltuted as indi cated above.

[0028]gr %g?ie Su,b tl ultagg%e e%/[eim P%'aﬁseygtkal ror%ya(fllc ?H gﬁéfn or non-

grou S, hane
aromafié Bgdlieal Hde%Mﬁb@I@fdﬂYda) of b@tﬁbﬁlaﬁu’oﬂierdoﬂtthai cbytameono oI more
nore aryl groups; for |nstance benz

olefinig bph@q-.a}ndﬁrag B numbqr PR EHDPRHAICHY| es1§ﬁ@ %//(167 glb Zﬂ%nex%sdme to ten
carbonl.% RINER an@éﬂyfl acPlle Cal]lg E{F%ﬁéhﬁ?fﬂ&ﬁfde ﬁﬂ%éﬁlﬁ 1inkiteR-to, groups

Y 1nc groups having an
such a;i} ﬁiﬂyl ,QLgY préysengl, butssyl d:mgmbwkadtctn}&sanp hhengirlit(ec yVistaoespficyclical
e aromatic_rin in t a [ OUpS
slky! graypsoBCRgs EvaePeSEEh cHeIpBareRy Inpy Aty i A6 KB For e in
the m\%g#?%%eg]g? g%gﬁ %erf% % y &y N&%@Q{eg@ﬁé&ze Preferably they will

orobenzyl nmet hyl benzyl, etc.
contaibupsé 20unert mefeydblygup dp30, aind anash profietebly|uigyip 3geasbgysatoms.
substituted by one or nore saturated or unsaturated

[0029E et af é@ bh& alﬂér%l'l Reoupk uSed nfiBis SuRatibh HagGe uablbgtituted or may be
roups are pyridylnmethyl, pyridylethyl,
monoporyenysubsiytiteds ah:ylhdlcgiyd Bleviedi nyl met hyl ,

nmor phol i nyl met hyl , qui nolyl methyl, etc. Such groups
[003OITHBSuBﬁitﬁtéﬂfa‘lk}ﬂ,lHﬂ@éﬂlyQ)br eyodikylpeps also include arylalkyl groups,

namely alkyl (including cycloalkyl) groups substituted by one or more aryl groups; for
instance, benzyl, phenethyl, 1-phenylpropyl, triphenylmethyl, phenylpropenyl,
cyclohexylmethyl, cyclopropylmethyl, and the like. They also may include cycloalkyl groups
having an aryl group as a substituent such as phenylcyclopropyl. The aromatic ring or rings

in the arylalkyl groups may be further substituted similarly to other aliphatic groups, €.g.

10
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5 hal ogens, hydroxyl groups, |ower alkyl groups, or
| ower al koxy groups (including conbinations of such
wQ@e@daps)s42 [ 0031] As used herein, "aryl" refer SP€DUSIO5/023447
typi cal substituted or unsubstituted non-aliphatic
hydr ocar byl groups of this class, i.e., a
chloropenzylymsethylbenzyt] etd. yhibstituted adlcyd eduips alsbynirlodealkgngroups
. tituent, which can be a single ri or myltiple |
substifbfcs by Qs pprs ptireqd o st ed iRt elid gepupd oo e Hgtituted
alky] @bupd HE B GAYRIEN tyVidyRESD pASerRBSMbthy D PHRERY Ly AR
Y th,eél i kg%@?gl SUGD phdy AR iR ARGty B Ry ’
morpbp{jgeenetyhgiuins leimetisylseichSeeh grodmnysy besubstiSidusyi eneemtnsore

r r ¢ _Nnoieldes are sim.lar to those f.or
hatozcef kR ERTRL. wERARSL Gins iR ulfn kPuph (R gneBe
combinhsttdng @€suchnab@gyus het erocyclic groups (sonetines

termed "heteroaronmatic" groups), nanely

(00310l Lﬁ@&ﬁﬁﬁﬂ ‘eaq% i, ?é(f%%i tg 3{&' t%’iicglt %uﬁ%titﬁ@ﬁto? hﬂgu%gtit%ﬁergbng)gbaliphatic

atons | e’ ring an ona one or nore het
hydrodefbyaigonmps ofittiic tlagy eef y polyahdayuraed,gepically iroa@ee, hysltdchion

.and or. phosphorus, such as pyri dinyl pyrazi nyl,
Substl?}ﬁ?ta?%@w?n br pmgle rmgﬁw,ﬂﬂpi% rings|(§ to thseqings) hich are fused
togethBYSr1RM¥ coRlidntly, &R4 af YRS M h& i eBficeS U et
Oge‘ ber{zoxazg(l).yl , benzt hai gz%ﬂ,;?’l ,aﬁg%hgm{fﬁgﬂsegﬁ(ﬁh%eaﬁss of moieties
also inghdeoivadd-ying nissttics yuddasinddnyl, etve Substitnests Soitthé atonentic Snoicties

N A
hetero@J i@ syouphlINRE Rdesa Bieh JNORERD ardisli 0 il s § Whskly pRR R atdited

. included above within the definition of group R6
cychcztl@qp;g}es Apjiaingegresbertiatonls s theniigud afiflitionaltcenst or more hetero

' i1 E | Me . O CO2 FE .k
stoms s PAIEL e il stlob apd o el o pratra eidia
pyraziggneyratdlyl, taesl,t eyl f tafamilyR im?@%zﬂyléggﬂ'olgl_,')e@c”r a1 fOBRIL

. X4'i's a direct bond, NH, N(CHS'}, : (CHB) _ .
momha @qg)agpergpxgoljé( @n’zﬂ%@’lqut@) ThesyomyrisrRptionalcupsgtuted with

oo $15¢ S35 G375, B9y 5L MG, SHBNG G s .

optiongPdubstituted lower alkoxy, NCONR3R,; and NCOOR3, and other substituents

included above within the definition of group Re.

[0032] Aryl compounds also include fluorescent aromatic moieties such as
O
F
S
O~ COH m
Y
=N._.N
O Me F'B'F
HO

F

[0033] Carbocyclic or heterocyclic moieties for W generally have the formula

XElos
04 /X4

wherein X4 is a direct bond, NH, N(CH3), CH,, CH(CH3), C(CHs),, O, S, S(0), SO, C(0),
NCONR;3R, or NCOyRg, where Rs, Ry and Ry are as defined above, and are, for example:

11
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NHNHNHN~ O HNNO~NH~NH ZOHO O[0034] In
general, conpounds of Fornula (I) nay be synthesized

WO e@ioarsgt arti ng  am nobenzene, for instance QOBROZHS2005023447
H2N CH3 or anal ogous conpounds with various noieties
as i ndicated above for groups Y and Ro, followed by
i odi nation of the 5-position and reaction wid a

ound such, as Rl CH STHA\eor TES (wher and
/E%st and F‘ trimetRylSilyl (and)tri ethwgy?lws /\/\
gfbup, _92?Tvely form a~gy itute Nm¢mh§“

and alkyla on or t I ke to adgj the gro C)

-CHR2(CH2) "OH. An iIIustration of such a nethod i's

shown in the "Exanpl es" section below [0035]
Derivatives can be nmade by appropriate substitution of
roups of the conpounds nade as just descri bed.

[0034?06138?11@@%@@1@%61” Foomla €) fiay by spathesijerddiah laystdpgng
. foll ows. 3-Fluoro-4- 15
mmO%X[EEeHg?OIZﬁ?tﬁg%benzoate ester is treated with primry
am nes foll ovved by tin(2) chl ongl&Hto af ford
3- al kyl am no- 4- anm no- 6- et MW behzoi & acid esters. This
conmpounds are reacted w -hydr oxycar boxylic acids
under acidic condition ed by al kal i ne
hydrol ysis (Schenme HY: Fy BHsHNO3 F - RINH2 HN1 a
CO2Me Me O2NI~Me -- O02NMe 1 SnCl2 Rl R RRYCO2H R1 R2
or anal¢ gou{mh‘pd\lald]a-lwﬂh Vhﬁioﬁﬁbﬁti&-héﬂhﬂi@@éﬂ/bbomoNgmuNE YHRANR,,
I Ht HzN 0 .sche 0037 npounds of
followieg %%?%n%t}%%f (R DRT Bom BT wﬁ@%‘g}t 8 GOBBOYTY] F5hes RaCH =TMS
or R;CH HESIorR26 $V- AETES SR8, ©iind
R Pyl OSSRy

par a ra h [0034] above is nitrate
respecp@qi/y us/a@mzscmrrted imslole wed alylation p2thedie oo adibthe group

-CHR%](I 3 Anﬁg;gg# ghlg rz@@on 0 fl) atngeltfflc;cfJ 1(s) rsl%aw%? }ry tlhgt Examples" section

below.

[0035]  Derivatives can be made by appropriate substitution of groups of the compounds

made as just described.

[0036] Compounds of Formula (IIT) can generally be synthesized as follows. 3-Fluoro-4-
nitro-6-methylbenzoate ester is treated with primary amines followed by tin(2) chloride to
afford 3-alkylamino-4-amino-6-methylbenzoic acid esters. This compounds are reacted with
2-hydroxycarboxylic acids under acidic conditions followed by alkaline hydrolysis (Scheme
A):

F\©:002Me HNO; FIZECOQMe RNH: W coMe
Me O;N Me mMe

O2N

l SnCly
RQ COZH

R1 R R
R/Q_QNI:[GOQH NaOH R}Q_(N‘I:[ooam OH Hr‘u’Ijoone
HO N Me HO N Me H* HoN Me

scheme A

{0037] Compounds of Formula (IIT) can also be synthesized as follows. A

trifluoroacetylated compound of the aniline shown in paragraph [0034] above is nitrated

12



Al kyl ation and deprotection of the trifluoroacetyl
group affords a nonoal kyl ated di am nobenzene, which
w0 b@a/oeEn2 be converted to the conmpounds of ForP@i/aS2005/023447
(I'11) as shown in Schenme A This process is shown in
Schene B bel ow. CO2Me HNO3 O2N Sndl 2 H2N- CO2Me
followrd by ¢ik?)| chigside3ramkimt, giving @02 - tlubBBOSHNdd dvemirbBizene.

e e AT N

diamiftvdeht.dné, WicBdR catiBe bohvertvd 1@ tHICoMpbull of FoRAIR (B) as shown in
[0038] . The follow ng Tables I A and | B show

Schempeety dispreqesyis showpsuelenstB bolowul as (1) and (11) of
the invention that were nade either individually or as
librarie CMsrititass aS:N16. SR bhve. Hfiabke chive

( FeemabR iR RL 00HFBdIHN-IyNH CH3 ‘E@ N
No.” 1 C2HACGH5 n- C4HO 0 (phenethyl) 2 Qﬁ%l—ﬁ iMec4Ho
0 3 C2HACBHS s-CAHO 0 13 WD 2006/ 007542 5

PCT/ US2005/ 023447 4 C2HACBHS cycl opent yl net hlyﬁ?zé)os

R, CO,H
2y R R KoCOq

R
OH HNmoozl\Ae _ HNJCECOZMe
j H HoN Me MeOH  F,COCHN Me

R,
R
R;__(\:QCOzMe NaOH R;%NE@ECOQH
5 HO Me HO N Me
scheme B

[0038] The following Tables IA and IB show representative compounds of Formulas (I)

and (I) of the invention that were made either individually or as libraries by a process as

10  shown above.

Table 1A (Formula I)
R
R 1 OOH
74

Cmpd. Ry R, n
No.
1 CH4C6Hs n-C4Hy 0
(phenethyl)
2 CoH4CsHss i-C4Hy 0
3 C.H4CsH 5-C4Hp 0

13



5 C2HACBHS cycl ohexyl 0 6 C2HACGH5 HOOC(CH2)3- 0 7
C2HACBHS C6H5 0 8 C2HACBHS CBHSCH2- 0 9 C2HACHBHS
W@BORIM2 0 10 n-CSHLL n-CAHO O 11 i- CAHO nPCHHS2005/023447
12 cycl ohexyl n-C4HO 0 13 OBH5 n-C4H9 0 14 CBH5CH2
n-CAHO Q15 CBH5(CH2)3 n-C4H9 0 16 - (CH2) 30H n- C4HO

0 17 ({H2) 3COOH n(HKOH)  [18/cidpkbrylmbttiyy]l 00 19| C6HS
S-CAH9 —20—-€ceHs—+—C3H7-0 21 C6H5 cycl ogpentyl net hyl
0 22 CbH5_cycl ohelyllietlsny comeclobaaio | 0"
0 "4 W 2005 007553 T U000 DISAFE Tabl 8 18
(Formula 11y R COOHEMONH / Cg8; Cnpd. Rb R2| No.
26 C2HAE6HS—A—CAHS

8 CoH4CeHs Ce¢HsCH,- 0

9 C,H4CeHs CeHsCoHy- 0

10 n-CsHy; n~-C4Ho 0

11 i-C4Hy n~C4Ho 0

12 cyclohexyl n-Cy4Ho 0

13 CeHs n-CyHy 0

14 CsHsCH, n-C4Ho 0

15 C¢Hs(CH,); n-C4Hy 0

16 -(CH;);OH n-C4Hy 0

17 (CH,);COOH n-C4Hy 0

18 CeHs i-butyl 0

19 CeHs 5-C4Hy 0

20 CeHs i-CsHy 0

21 CeHs cyclopentylmethyl 0

22 CsHs cyclohexyl 0

23 CeHs 2,2- 0

dimethylpropyl
24 Ce¢Hs CeHsCoHy 0
25 CeHs CsHs(CHs); 0

14



(phenethyl) 27 C2HACGHS i-C4AHO 28 C2HAC6H5 s- CAHO
29 C2H4C6H5 cycl opentyl nethyl 30 C2ZHAC6H5 cycl ohexyl

W@ 2006268EC6HS HOOC( CH2) 3- 32 C2HAC6HS C6H5 33 BZHUSHRBS023447

CoH5CH2 34 C6H5C2H4 C2HAC6HS 35 n- C5H11 n-C4HO 36

i -CAH9 n-C4H9 37 cycl ohexyl n-C4H9 38 C6H5 n- C4H9
39 C6H5CH2 n- CAHO  AGibGEHS (KoindadhCAHO 41 - (CH2) 30H
n-C4H9 42 (CH2) 3COOH n-C4H9 43 C6H5 i-C4H9 44 C6Hb
s-C4AH9 45 C6H5 i - CBHMR, 46 C6H5 cycl opentyl nethyl 15
WD 2006/ 007542 PCT/ U825/ 023447 Adgoff6H> cycl ohexyl
48 C6H5 2, 2-dinethyl - p , 19 CoH5 CoH5C2H4 50
CoH5 CoH5( CH2) 3 [ 0B39% re that maybe used to
prepare |ibrariessof thgeonposnds of Formulas (1)

and (11) is show? bel ow IZ'schema Q.CH3

Cmpd. Ry R,
No.
26 CoH4CsH; n-C4Ho
(phenethyl)
27 CH4CsHss i-C4Ho
28 C,H4CsHss s-C4Hy
29 C,H,CsHs cyclopentyl-
methyl
30 CoH4CsHss cyclohexyl
31 C,H4CsHs HOOC(CH,);-
32 CoH4CeHs CeHs
33 CoH4CsHs CeHsCH;
34 CeHsCoHy CoH4CsHs
35 n-CsHy; n-C4Hy
36 i-C4Ho n-Cy4Hp
37 cyclohexyl n-C4Ho
38 CeHs n-C4Hoy
39 CeHsCH; n-C4Ho
40 CeHs(CHy)s n-CsHy
41 -(CH;);OH n-CsHo
42 (CH,);COOH n-C4Ho
43 CsHss i-C4Ho
44 CeHs s-CaHo
45 CsHs i-C3Hy
46 CeHs cyclopentyl-
methyl

15



CR2 R~-=TESR~CRI| ~ I~ j~TESI~HN v -M O
PdCl 2(PPh3)2 H Me R20001 zZnC 2 R R2 R CO2H NaBH4 R
WEBREIHINaCH R2 , CO2- | R2 M RN I' M R HOEUSIOH023447
5 schenme C This process includes the production of
conpounds of Formula (11) as penultinmate conpounds in
thle synt hegi s 4f Fofr mul @Hsl ) orrpoym«»lmxyl—lovvever, as
will be sepapfromthe—test-data-th 0 v, Formul a
(rr) conpounds48are not @NﬁSely |n@&’ﬁlﬁﬁtﬁt}3@es but many
denonstrate activitly, as well.| 10 Egpsul ati gn and
adm ni stragion. [00401 Conpounds of the invention that
inhibit infera2ions beCsben the F@BHsGﬁiﬁaai n lof a

protein an-al—e’geer——ptotc‘r“‘ ear steried to a
patient or|su et fat ogggs fec?tgﬁvtséqrf priovi de t he
desired inhibitTion, or at therapeutically effect ive
doses to prevent, treat, or control conditions, for

g R e Rt S N
and (11?%%8%%%{&@@5&@6 @eptient or subject in an anpunt

sufficient to elicit an effective therapeutic
response in the patient. Amg_angpynt adequ%te to

acconpl i sh t hiyssy°f ned-as—an rzsef 1L f
i nhi bi tory ambunte §\ﬁ\@tﬁerpﬁ‘ﬁ?é“’ﬁ'te)t cal ﬁé“fef ective dose”

or a "therapeutically effective anount” ‘F‘M’é‘ dose or
amount will be determ ned by the ef&: cacy! 8= the
particy & _ae,ivessuhstianc nMbeygdy ndi tion
of the, w@%@@%ﬁm—z y h@m be
determ ned by the exi stkence, nature "and extent of any
adverse effects that acconpany the admi nistration of
a particular conpound i ns_fél_ﬂédi cul ar subj ect.
Typically, the patient or subject is human. However,

t hehRPréRBY indludsdibE @eddudfiyn bEccnprandhof BormubniiB)l as béniMdmate

2006/ 007542 PCT/ USZOOS/ 023447
compounds in the synthesis of Formula (I) compounds. However, as will be seen from the

test data that follow, Formula (IT) compounds are not merely intermediates but many

demonstrate activity, as well.

Formulation and administration.

[0040] Compounds of the invention that inhibit interactions between the PDZ domain of a
protein and other proteins can be administered to a patient or subject at doses effective to
provide the desired inhibition, or at therapeutically effective doses to prevent, treat, or control
conditions, for example to act as neuroprotecting drugs and anti-tumor agents. Compositions
containing the substances are administered to a patient or subject in an amount sufficient to
elicit an effective therapeutic response in the patient. An amount adequate to aceomplish this
is defined as an "effective inhibitory amount,” a “therapeutically effective dose” or a
“therapeutically effective amount”. The dose or amount will be determined by the efficacy of
the particular active substance employed and the condition of the subject. The size of the
dose also will be determined by the existence, nature, and extent of any adverse effects that
accompany the administration of a particular compound in a particular subject. Typically, the

patient or subject is human. However, the patient or subject may be a non-human mammal
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(e.g., a primate, a nouse, a pig, a cow, a cat, a
goat, a rabbit, a rat, a guinea pig, a hanster, a
whensmey7582 sheep, a dog, a cat and the |ike), apdI/ms3oode23447
mal e or fermale. [0041] Toxicity and therapeutic
efficacy of the conpounds can be determ ned by
(e.g., a plimatka s dhousbiar pip.ceetw, calat, prgvet dualést, pmatceBhineupigut bamster, a

or experinmental animals, for exanple,. by 5 determ ning
horse, 4 theep.[B5¢9% & {& 36‘83]%6 ]iﬁget)*%d Py %%g%fortf?fgéﬁﬁbpul ati on)

and the ED50 (the dose therapeutically effective in
[0041] 50R6xadityt dnd therppavsiciebivpcy Thibe gompornndsicen bedasarned Py standard

and. therapeutic egffects is the tEC nd
phamsgifioahpigareesRa-l s Bftes pPrbtiSehalpRBEY: 1 it B
determﬁllﬁ?%l MEXIDPithe Hdedethbhersapest the popditas aad erqERfdtireakbse

While conpounds that exhibhit toxic side effects .can

therapeticallyeeffectiae i1 Ko of thetpopulaiem- (Thedloss gobepurenyRriy and
therap ei%/ifsf tgﬁ?%cta t11 atlilg %‘Iperépt%{lgce e Hﬁ&c%gd‘gj > %F’ec%a% thb&tdl 1D 5091§Df0.

sue'to mnimze tentra amageto nor na
Compduals habachibib e ghyerapeliiicandiceteare bfeforel. Wold 2pmppisndd shad

bt ai ned f |1 cult d. ani t udi
cxbibitGaC BESEES I oF B PT BOA B B PG DI ed PR that

targets %H{fﬁ%%omﬂs (P58 98 Of 2ffde (ROPRYRRENiZE ?éteﬁﬁﬁfcﬁh&*gé Yo normal

range of circulating concentrations that
cells andbbtetle rédvee KB Gffaétsh 1ittle or no toxicity. 15 The

dosage can vary within this range dependi ng upon the
[0042] 90PROEath B6 A RERIRY 61 AfMErd dX8aysiaRl afinddl sAdidsitas be abddon.

For any conpound used in the methods of the invention
formulttee ddshgs mpeafar oa Inhustanec The dosags ef sush cprPeYRdsigs geterably

... initial fromcell culture. as d : it
g G Lot L e G PR o B 28 i
The do(@%%sm x%@ﬁﬁ/ﬁﬁinrtﬁisir@ﬂgercﬁﬁéﬁﬁﬁ@apon tha dbssge Sorhemplo§ed and the
e c

~concentration of the test conpound that achi eves
route off atimiifistratioinprdior 2y ¢ampasing jvser wrthe pgHo ﬁﬁ%t dnvention, the

det er m Jn cel Lure [Yai e AR £Lashea d
therap?}g]&aﬁ}( SHeFﬁc)hrvg dog%%a&rbgetg 8 H}éla%g tngﬁrgnl i;rgfl?sd(e ul- dos egzgliS n o coseoan
be forfIARASH ah@ve hfodel tphdtier carcubsingpdmsurassncdmration range that

le. by high perf liqui.d chro, hy .
inchudgs 1he 850 (TOBF MR HEE G LFoE SRS CF BREC o o]
inhibitﬁogﬁg%tﬁs&grﬁvgcgﬁﬂ' AVERLL AR GRS oAt SN orSdaaAn#aled to more

sing one or nore physiologically
accuragdlg dpteahine usefot dasesindrunesnsi peesis i1 plaimes cambegBeRsBIpddT

and their physiol ogi.call ccept alts and
example, Dy Mg P gcqlbfgﬁ%?lgpé@%}%?&ggﬁ?mt rati on by any
suitable route, including via inhalation, topically,

[0043}5u lﬁhanm@p_.maltltﬂqal compﬂslltmma_g’@nt Usg in theaxrq:sypt ipsendionean b )f,ormulated by
. g, ,. i ntravenous i ntraperj . .
sandspd b A O O e P OB REr S ARl sarie provgiients. The
compdull ahdafea! Mioldgrcany ﬁé&gtabuz daithehdishilveges canrbarfasailbed for

orally and rectally), 30 [0044] For oral & )
administialipmgpany seitebi roticatnicbing Haihakear tereally spRta ks
v BRI g A by,

subcufRhERRNE ntkivesicaV@Ihfrahedallpg ansuabdally fina dageintrawaahlly orally

accept abl e exci pients, including binding agents,
and rectally;).

[0044] For oral or sublingual administration, pharmaceutical compositions of compositions
of the invention can take the form of, for example, lozenges, tablets or capsules prepared by

conventional means with pharmaceutically acceptable excipients, including binding agents,
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17 WD 2006/ 007542 PCT/ US2005/ 023447 for exanpl e,
pregel ati ni zed cornstarch, polyvinylpyrrolidone, or
whyasoxppr opyl net hylcellul ose; fillers, for BXEIR1085/023447
| actose, microcrystalline cellulose, or calcium
hydrogen phosphate; lubricants, for exanple,
for exafiplgNespelntisiv@becahearch glotyvimylpwidlidoas, aibyivexagionst s,

A TN R T T —
phosph%(t%,gl\{/l%}i?ﬁnﬁgf E@l‘t Gamp B hfibfeshith sterafe) € Gr BificaRtitiatgrants, for

e art. Liquid preparations for_oral )
examplechuitato stardit drendivanstumhk glychlete or wedng aggmts,éggﬁgﬁﬂngzle, sodium
sQl utions, syrups su nsi r. an: :
o S0 S GPy ANBRST P e Y S
for oralHdnBtiBesti stk ahaleahy ehthrdfefor bedraple, sodetionSuiugsi qusudpensions, or
preparations can be prepared by conventi onal means il
they cambt brespiiad ang dut produdtoropapnlg With diaroy gher yfavle vehicle
exanpl e,. suspendi [ Ut Qithl0
vtre 8530 AT O POEH. Grabes o SRR B b S 1
pharmadcaiitfall§ Bbdepidoyd alithasfos exangle, augrepdiag agéns, hhexange, sorbitol
acaci a; non-aqueous vehic|]es, for exa l.e, al nond oi
syrup, esiliujose dewyativesaryydmersiest cdiblg fatg: equy S¥iad ePle S%fteéaﬁﬂsle’
thirClr! daci D Vol e RimFaTRIo8d ofTESily ést&E, ethyl alcohol,
1ec1thmpc}roa%§cf1?‘,&?0%{/@%%&%@%%0‘;%2{0@869orﬁs,or bioi: gm l;JI;;B)’,The 5 Y
or fractidrepdnaitiabk cRnamal [yesecamives, forsurhmple, swlitys Or PIORYLPi ng,
col ori ng, and/or.sgﬁgteniqg.a?gntﬁw§sIﬁﬁg%ggyégﬁgiﬂ$%ﬁng
hydroxybenzealgs ohsEpisAstd o PEARAr iR CB 8RBT S Orati on can ’
inBCaril Yenf h@tg 1t eTfCesitdo bleparatichefs eradf
coloriy hae%%s?({:/gee go%dgﬁlnd. %3%5] For adm Ei stration by
adminisindtihatan be suititdy éonpdatedito giegcdpirolehirdense Af ‘;hy active compound.
delivered in the formof an aerosol spray
[0045]P! EeRhAhisRidd BPmBhRESY the@thioandsmay bacostenldnrgrelivered in
with the use of a suitable propellant, for e anple
the forai hceTHPT Snray DIVENTHELIRG [IGEh DIRIIEY PRSP S BERGNEEE with the use
i.chl orot.et.raf | uor get b X 618y 0B flu SloiREhane,
ofa Sugﬁl?cl? Bﬁquhﬁrétsfbr Ie}rﬁarpﬁg’ %\glglgrog é)li)%?%tggﬁ’(i ved 50" aer 0sol .
dichlofof@rafiosaGthaus) dartvanditiide ek ethet siedbleygapr Gvihdicase ef aprpssurized
to deliver a netered amount. Capsules and..cartri S
aerosobfthe ¢Q§ag@g@ﬁﬁqrbl?flzb %q:?mqql Iayd}ron\gg%-;?vag Ef‘ t0 gyggggge% amount.
03y SO & AhiSr 8r ROYEIGfor BhrKbe
Capsui&s a?%é%(%ggﬁgo a%gl g?%glyltglgfdg powder _basre, f or
formutednidhinih@e posdennixsifahe tomdddd Ghd Tiseitddapoudedasa dor
be formul ated for parenteral adm nistration by
examplpjlactqsesr staF 25 exanpl e, by bol us injection or
conti nuous infusion. Formulations for injection can be
[0046)pr Eaendmpoumiscan be dosadped or parenigral admppsteationpy injection, for
ampoyl es .or i.n nulti.-dose contain - Wt .
B
preserd&BRGMT RBSue BethUfor eXmplefin a@iFbhies ont multieddsy containers, with an
aqueous vehicles, and can contain fornul atory a%?nts,
addedfporsemeting| Bhe carpgseinis gan take sy PERHRS SugprAstsns, solutions, or
di spersing agents..Alt [ [ £ 1
B g e I T
suspettihd) stbBikg ah&ov aRRpeatiag abas. eXhembtivel tibe adtve ingredient can be

pyrogen-free = ) ) ) .
in powder form for constitution with a suitable vehicle, for example, sterile pyrogen-free

water, before use.
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wat er, before use. 18 WO 2006/ 007542 PCT/ US2005/ 023447
[ 0047] The conpositions of the invention may al so be
wo oroadEeed i n rectal compositions such as  PCT/US2005/023447
suppositories or retention enemas, e.g., containing
conventional suppository bases such as cocoa butter
[0047] Or Tt doetpogitipaesd the snvehGoufihy lse be dorpodited el cerhpositions
i nvention may al.so be fornul ated. f or tr

such a5 RHRPOR GTIPLPY ISHFALIPR FISTREnE o FRRIATINE HORY S} ]roél’f‘le%wp"%lﬁ’éy bases
such a Hﬂ&ﬁ@m@m@§ﬁmﬁéonmIMed|MO oi nt nent s,

sal ves, gels creans as generally known in the art

r maceut i cal .Lions d e

100481 eccbaognot 5 TR bh 1 e 38 Gihulinteq oARRERGHRI
adminis4tRAd €Qr trinddefRalhdhiinistidtiofpthe a@@fﬁ camﬁpomnﬂh aﬁel’fermulated into

epiderms for a prolonged period of ting
ointmentprdeist §dnOT Geamisas ZAVEHLY ipvaris hodbel %%}maﬁ?@%‘?é]r ed

[

compotslﬁgnqz %Ara%ye fft galgﬁ%gaz a%liln ﬁnrélﬁlt@ﬂ c%rr?té%%ofvgfreg%g es?frir:éé Patches
intend PoGBmainah iiinatg €bntactpviythe epﬁems lfor asrbletniged penod of time. If

ermul sion, or other formwel |l -known t.0 of ski
the compesitagns 0 ﬁ@rlnﬁ@mongﬁq Wd@'ﬂ{ﬂé’ﬁf Ppl&ﬁl&aglé (f(g]il%ltlons Can be
formul\éjceﬁ(ﬁ? H thin 5? eg S difler¥nt SPddnfl taREBPmEISHREH, $tite, gel spray,

I er or of nore €xcipients conpatible w fh

aerosol, @Dﬁ‘uﬂalh eﬂpﬂilbn,atrlod’mr dovth wel-kngwa t@l skilyinsthe gftt yor non-

refer y greater.than water et cal
spreyaBl PR QoL ALY WéFl&}aéohi}é?ftSﬂﬁﬁtf By drRTRLE S e&mef o
one or%%re (ek&% ts %Hﬁ'@ﬁf'@l% %ﬁr tofioHll spbREEion GRE: @Hﬁmg Qi dyhamid \ﬁscosfcy
wder s, | ni salves, "and the |i whi ch are,
preferaﬁiy desicr tun vetterare typewlly employed ﬁmabl%ntmmuﬂaéwys a@%}%ﬁiﬁswlthout
reservatives,, Stabj
ity Bt R B h o SRR sves

and thS U&E viich fr@l if@¥ardal Steri RAAW nGix @l WHE dieiliaft fpentsgaigt, abl e
topical dosage forms include sp ragable aer 0so

presermtefparsﬁlbnlmgs, weEing agenifebuiers. oe salish s dnfbiRncmg verignspeperties,
such ag, g’flof ?)gﬂ]?l’llp atosr%%tlg‘gi’ég d’ﬁg Bre lsfu‘t'iab‘l)t,I to\kl)\}cgﬁ&d%a OfJrhns include

'n"a m xtu ressuri zed
sprayab® @Eééoﬁpﬁe@at@tlonﬁwh@amebm sctive @mbdlamtt prefaretiy ais conbioation with
or in a sgqueeze bottle. Moisturizers or hurre {15
%lale(eg a

a solidaprdisuibingH gauior.gs pﬁFAﬁa&%m Edire fahrRieEUpREd ¥
gasemgs n%égeglagp & 4 I’ 51‘;1 Wﬁﬁ@c@@ b8 f1c0 MV SibiRRizerd éd hinmegtahts can

I'eAts are we in the art. Conpositions
also bﬁa&deal t6 phireacauticatlexmpasitions ded desegé Gmrmsifidestted mikamples of such

dellver such skin patch
syl Fondy it BoREbinGBmaPoPhEy OB B et
dev1cd‘ﬂ§)r ?ragﬂégﬁal&feﬁf? ahLLIPRs o sRYE Patt®BBa Blokd &ﬁanE@ devitat i ons
an be adm ni st ed by 1 nmplantation (for exanple,
[0049fnt tﬁalglggv;lj qlsrg may F%ﬁ) %Je%l as o%’e%o }%rﬁg%{'atlol% Such long-acting

formu‘Pé%ﬁ‘iBQ Hﬁijlt?e &Eﬁ‘inﬁ@ere& By Hﬂ}ﬁl&ﬁt@@oﬂ\(fbl’%)@ﬂipﬂ@ l@hlﬁ:umieyﬁmy br:
or hydrophobic materials (for_ exanple as an enul siQ
mtramusculauhy)andaerpn@mmsc@lar jniestiono d his dpagigan e élil%omlzﬂ*mé% can be

formuTed Wit bl Gca8" kﬁ%rbfﬁ?o%lo FHeriG 3R eRamBR as an emulsion in

an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as

a sparingly soluble salt.

[0050] The compositions may also be in the form of controlled release or sustained release

compositions as known in the art, for instance, in matrices of biodegradable or non-
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30 a sparingly soluble salt. [0050] The conpositions
may also be in the formof controlled rel ease or
wGeBbadser rel ease conpositions as known in tPET/E81005/023447
for instance, in matrices of biodegradable or non 19
WO 2006/ 007542 PCT/ US2005/ 023447 bi odegr adabl e )
biodegradjtde irgduttablopolymeric microsphosgstoe ngsroorpsies BAMPSAUPES I i n

pPOSO

i in enmulsions, and the like. [0051] The
ﬂnuh“@@ﬁﬁ@§ ?ﬁgﬁs can, if desired, be presented in a pack

or dispenser device that can contain one or nor uni%

[0051] d Rmgenfpositiencemt Hidesirayl, bhpresented/ia 4 PRFKSY idlc?ﬁﬁr.lseﬁﬁ%"lce that can
. pack can, for. 5 exanple.. co i.Se,. '

containfigeror g vt pe PP ifEpE e P RtedRin PLRSbick can, or
examplf] GRERELmetAlQY phitic 8il, e xamplepanlisier packi Mhepadt ondispenser

for adm nistration. [0052] Dependi ng on their chemni cal
device eandbgdngemparicd By gisEuc LA NSAEMe | nvention may

be included in the conpositions and adm nistered to

[0052] t MBereatingh thef cimeicalrand physict heturd, opmpowndstef dlee igvention may
salt, solvate,

. . . conpl ex,. chelate. or other derjvati
be incligagri he SAPEPOSHLCHS AL GBI GFS EOEBRRFY BFYH ot Qo T
such as d@}ltﬂ Eccﬁzcrxt%,t doAH1SE chdiBte DY BReR G B atikb kE¥pREpridle BF Qlideded for
0 e substarice’ may be included in the conpositions,
good férhailatios, oradmiistaioaef theatubsieheaddkewise aqgodng of the substance

bst i ther. . [ A
may boRoRdR 1 e FampoHiar PRERabApseRes Al EFRaRe Blihealpfhnce
cither &}f %I%ﬂélhﬁ&d of thO 85 3podor B AREHisabEMeof thecompositiad toathe
also” provi des therapeutic nethods of treating 15

patienteasulgectconpri si ng adni ni stering one or nore conpounds
of the invention, or a conposition containing the

-~ [0053]S 2B8 menfohidieubpaé, iteig tinvefition aBb pruidem yherapentie metiords of digating

adm nistering to the patient a second therapeutic "
cancer aQEIPLiSing A MIISICANE Pif Pt IRETCHEROIRASRY LRt Iy Prtrafy Phe FERPOSIton

t.herapy. T r i r is8 afeastring to the
contaitife U img, i PARFE) TRE RO E8 SR M0niRRis8 aBiASbring
patientSA§ OB thefapBBEOideal, isaulbas chpmotticaipeutangsat O radiation therapy.

pancreatic cancer, a cervical cancer. an ovary 20
The capgerchsing treailanay be g Brraghcancs %%@W%’ijb%‘?‘fcﬁraﬁi‘é‘é “Afedd
sarcon%ag ? angn%ﬁgleﬁ&ﬂg ec{proﬁa{%%aﬁéé?,c@ﬂ)aln%fe@fic cHReE laefAcal @ancer, an ovary

a ¢gli'oma, a squanobus cancer, or a
cancergh icatttiasirmen an [eQfhageal narwar, myicad aadpeckisengasyahanagnsellylar

. single jnhibitaory conpound, or a conhi nati of
carcingBApOBR SO HE LG SCETTS SRV ST o oLy B
adm nistered to a patient. The effective conpounds .
[0054ajn berdogoutithe trvedtic, osmgly inhibitennasRAUNSOLA qqm%%%ﬁon of
in time proxipmity to) other . tic .
compoygs ATOTUPR P tﬁ?bsrl}ggerrﬁgoflé?ayo r %l?fhlér Fe% %@?g pdegL Elte 1?12 “Ricetfective
compdHIAR B e aliRfiniSAIRI¢he ARGitahbinkidt with ¢6r ia timomnprowimity to) other

according to this invention together with an afd} uvan
therapeutioagents adaynisteradf fornpirrites pyo@a@h@yap@tmgugpqs§§, or example

2dmint R3S b b QD Rp SRt RENING BRs HveARELioREMENGitE BHRAMPES or other
anti-inflammatory agent. Similarly, compositions containing one or more of the compounds

of this invention may also contain other pharmaceutical or therapeutic agents.

[0055] The present invention also includes arrays for testing substances for interaction with
or inhibition of PDZ domains. Typically such arrays will be used for testing combinatorial or
other libraries. The arrays will comprise standard equipment such as a plate, which will

contain compounds arranged on the surface of the plate, for example in wells or bound to
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of this invention may al so contain other
phar maceuti cal or therapeutic agents. [0055] The
wWEe@seons4: nventi on al so i ncludes arrays for teRCT/NER005/023447
substances for interaction with 30 or inhibition of
PDZ domai ns. Typically such arrays will be used for
certain loestidmgnahabintaeon plhteor array ey chivginagoneppundhel asipgledype or

, will conprise stan d equi pnent such.as a pl ate,
it may GRR{ain dkﬁqr?ntGBW&’ngg%ﬁ?}S‘g e%%’f’fi%%é gacfhboﬁl’ the surface
of the plate, for exanple in wells or bound to 20 WO
[0056] 200616 85E¢RthPETre/8RO0SIIBRB PATVidesd VTG oK GB/At kg Vg assays
. ..1he surface.. A.pl r r : af of
e S PRAEG 0 BL PR Syl AP B SEIPAUR ot
given PIC@b:8&nidR aiéwein dngating asdi lampartid0ifhe hssagneardspeed to test

therefore the invention provides jn. vitro,. ex.vivag, .
for conmadndihol nassiess dais S°LHGOR (HINS (06 PEIOIRE hr GHBRALIRE) hgaotivity
ZSomains. o 19 | 3% doBtHoRhd bPBoRbounas 16 iekted Yre
of, PD%&‘)IEam% E?/K’/lé’%ﬁwz& o%réaél é’g}% dé’ﬂgjr"g? %lbﬁ clgé]? ai ni ng gne. i
contactbd wRtrthé rotéh hating a @DFagemaianand euitrbéxitests ateesTiddput to ascertain

conpounds that possess this activity for testing fq

whethepthediongpal ectivigy of Hist gempighagpe ghxég.gqlv ?ryexagxip’ie, %Eiegults of the
| . | s SPGB @2HKSs tHePRoteRMMORI) &/ibut the test

assaynga rrpoél})?insa cgﬂoga:éc{nggt egl are cont a%t ed wth the protein
compotngd(k)) gsiag BBY knowmbctiviy o f $he pratsireas the pemparésopatandad- out

to ascertain whether the normal activity of that
(005719 %Rérga@@ay E’&@éhih%@f Didn@sbunE @6 iaNBNHncof HIVE dodsinl dctiviof of a

the 10 assay nmay be conpared to a control assay that .
proteinanapcormpsset doatastiog sich agiroied ong eoHFGntATHRE pREFPressing 1t with a

co nd(s),. usi any kno YA I ' ;
conpeTBER i TR ha PR A LR o
The deb&lif8 MaybQarrfedcRRUNEethod sidhhiskiapillary eléctRphorsispWestern

activity of a protein may conprise contactin&ﬁﬁuch a
blot, MPSLIPEEHOIIOPH SEN HONEBYGHToTRALE ARk Y, 08 SBIHGORSOGRGHSEY-

conmpound of the invention and detecting specific .
[0058]bi Belidigs of testhenponidsun #DZod drivensloigdtensi®n ph performed in

_detecting may be carrjed out .via a nmethod such a . .
solutiogapt 4 Pt me@rm%gtac_équ t0 2 spdplpst: ot hl?g ey orin e
indingR Qs e Hahges in activity or by,
Bmdm%%%s{t)ﬁ?@? g%l}]desm%t r y?s{emfsgg%ég]gﬁ%i ns of tcest ges. ) Y )
o St o bSO b e
Bindirwfitgst ﬁﬁlgg@l’lﬁqs an ajsp bp aglc}?gﬁlgp %?o’m%e f’fllltvr%] %\gesrlggt%sga. , for
examphs, | RGrRinih & $heHOFMAUI BaRoRPoheE Bevey tHEaaRHCtiog between
or observing changes in activity or b¥, 20 e.qg.,
the prathianmds: tiotispated pofewpicentodsaiv adtecat aseieagncg coppound.
chromat ogr aphic or solubility properties. Binding of
[0059{)?%c QOERO AL Borfdh b&R obthigineertion medbe destgmep ¢t sdréandarge
o oot G EouR g6 MFEVEMRE PEERS HB AECTIPG s5say scps
chemipad|lz asdor wytbl @5 MPERQISHE PE ’

. between.. the.protei n . bi.of i | LOBSGRRbbot
which gk YW&%P\Y&%PP - 1269 Eer'g hgleﬁ%gd&g%ﬂuféﬁga% ggélg%m%e%gssays oue
assayd Nt of OpRTRRdasRAImar, High throughent scosenimgymébodieart gsrsidhat

to screen large 25 chem cal éelrﬁr aries for inhi

AR . bition
involvgfproyidingra m@n@pnqlwgerﬁlfca} e g}rq{é copialig & r%eS%ngber of
poten&él?ﬁﬁbitory compounds. Such libraries are then screened in one or more assays, as
described herein, to identify those library members (either particular chemical species or

subclasses) that display the desired activity. When screening for modulators, a positive assay

result need not indicate that particular test agent is a good pharmaceutical. Rather, a positive
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which are typically run in parallel (e.g., in
mcrotiter formats on mcrotiter plates in robotic
was®ays)42 | n one preferred enbodi nent, high throOUybmos/023447
screening nethods are used that involve providing a
conbi natorial chemcal or other |ibrary containing a
test reshl@EGEsimpIbiRdicate thitahe bt agbni cuni Bzl ised Yo mbipoantivey oSe PWZ
libraries are then screened in one or nore ass ﬁ%nﬁ?ﬁ
S

domaingyf aqueiei- bEke W@?r&uﬁds thys idgBHtied Py REYE 3 CHT O
b theBiselvedBE LRSS/ Pbtential or

cmnpo@ﬁi ﬁg §§&% gg?fe g%?f@ﬁ?fﬁ i gﬁvécreenlng§for
actualthadplémicgrs a positive assay result need not indicate

that particular test agent is a good pharnaceutical.
[0060] Rfé_l‘rliﬁgranoﬁle?% |dot ¥BthisddveibrR #61PRFaAEs, such as combinatorial

US2005/ 023447 test result can si rrpl y indicate

librariet rt&”tconipeum@hateag@moduaﬂd foetagting bassdionAcHV Y. d @b iphibijiop ot a

d
PDZ dftyicr APRHTRA)S S VAP SRR AT SafnPliTnds herchy such o

formulisqq) £ 119 0 Meé dnbifktbHAlt BEmidial LbkEY 36 d¢olieation bfsveRIckasical

be used as potential or actual ther ap utics, % [C grA
compotdssgeneratseihareithispeemien symhesis priinlag T pynliesisy by combiring a
¢ ¥
movel AR GE PGPS PRSP gl a8 o s combinatorid
chemicaClibruiytiy forimed by dontbiming b et @f chamidaDBuddingibiocks in every possible
descri bed herein, within the general definitions of
way f%%ﬁﬂ@ﬁﬁﬂ@%@%ﬁyﬁe such as fornulas (1) and (11). A
conbi natorial chemcal library is a collection of such
[0061] c Heexical for &mrmwmmngﬁn@nhm@brw hbrarﬁe erectpsrhergally available

e o525 00 LG8 AL RTS8 i

WobmFQM@&@ml @ppl@d'ElG@@feH@m&a@l@)‘ iCGA, 905bemus; Mluhpdm Befford,
formed by conbining a set of chemi cal bui | di ng

MA). bI ocks in every possible way for a given conpound
type. [0061] Devices for the preparation of

[0062] C CORrhidhlAIHradies dofadiih@ 8 malteplEatyroioohlolydswidi dradnlas (I) or (1D,
(see, e.g., 357 NPS, 390 MPS, Advanc% Chem Tech,
respeciively, g 411 @SPRYE, ofggwﬁﬁg}on gl pay be s W%fijir]ﬁ’ cq@uctgggﬁrallel

Syntheﬁg %F dg%PE %&) mdﬁ%&gf&f%@% ds &Ae mggglo IP: g? aries

cont ai ni n it ou E lLas .(I
o0 s gﬁg@mewn%% RRLBR R P IR b8t
ﬁlnctldnﬁigea{}E 'tﬁﬁcﬂl@/dsu daorSyRlinaasF Qg)pké)‘t GRghUa by Bgparticulate or non-
e

paral | syntheses as describ above for |nd| vi dual
partlcud:athcrp'ﬁmdﬁly me ifg®biizativreis achisuehbis coaentlyrorsthaswiserpgnding the

oSt 64 B ot o Ee SO Rl o

the chéfﬁlbﬁrboﬂﬁ%s@i%n%ﬂﬁd s‘ﬁi#)@{t 6 thht RARcHRAItD il Bdraix@mple to provide an
Typicall'y the immobilization is achi eved by coval ent lr%/
activatod swidve ({oir sestansadinte edseof gleapodivamerpes tyres alpiolig supports

sultab].F hl(%{) 8’{1@0% tlfelé c?mpourﬁﬁ apeq&%v@% tgg alqa%eé/é 1ﬁcﬁdgﬁ&l%hy

nitrocellulose, activated agarose, diazotized cellulose, latex particles, plastic, polystyrene,

glass and polymer coated surfaces. These solid supports are used in many formats such as
membranes, microtiter plates, beads, probes, dipsticks etc. A wide variety of chemical
procedures are known to covalently link various compounds directly or through a linker to
these solid supports.

[0064] Typically the use of any solid support, requires the presence of a nucleophilic group
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t he chem cal conposition of the support or that is
attached to it, for exanple to provide an 25 activated
wa@ewobaes4X f or i nstance, in the case of gl ass) . PUOBI008/623447
types of solid supports suitable for inmobilizing
conmpounds are known in the art. These include nylon,
to reaqat Mﬁﬂlm:@mpﬂuné ¢hat anist aaitanl a dgacisegroo "aaptblz e,@ reacting with the

cel.l ul ose,, | at ex artlcles pl astic, polysty
nuclecRiRe RSy AT oot at e wPug ol présmBcer S bioghcd into the solid

suppoft YPRAELWitleh BuslsGfhile 'bré@ﬂt)’m foP Eﬂ?cth\%d aHGR oﬁ%omﬂﬁ‘émld@n Sitable

mcrotiter plates, beads, probes, dipsticks e
nucleophidis greunser ynaéties hmhdmhydwmrsu&hﬁdwe smmcearmmmmted carboxyl
ntly |ink vari.ous.co ds di ctI or . t.hr
sroupe§ G embupe Qe oL EreP ROTRBRGE wid BBRLRcIGpmba Fipttve
e Latteadietlofyazasij 4k ! fohlei R nsleﬁaotab& &
group?i nucl ec;ph(l)l [ caZﬁ%lou&gﬁm 2056/ 007542 YPESARTER dHhers.

Chemm@mrmﬁ@m yce the npelgenhilig etthe r@?@mmpﬁ pratp sediid support
are kn?ﬁﬂ'irﬂh@ a (ﬁi?l?fudggr ou&ﬂ@sﬁo A 9&' % )gf)egml;a erlgn% %} ,785),

terna

glass (gbdgms ef ., ames m;chem J23- 3m(t1|999)t)c®drdsemlghb1eltﬁet hld 1,
pOI‘t tO react with a nucl eo resent I n
50519“&}@5

Biotechpidieh 48 28R E%) 286 RolyslyEne abbe Acid Res, 15: 5353-
5372 (ggﬁﬁ)ﬁ3%%#?&%%5&%@2&8&&%?? %glée?g r%:ag:ﬁgé‘ 4fn !Ekégcg)?ﬁé%é p%r,oups on the
solid suppdrieandl‘iﬁ tiy estpenyapad|ceupling @a@ﬁthﬁgad/pdrfa)rmhd& dre@nhtor with

. t her nucle l.es (reactive rou I ncl ude
blfuncgplaﬁ FORSEHRLS ggt%ﬂwonag@mogg%reg g VY-J%I klwéléeeﬁt, pnd many
are avAlla814PorA REmBIRGAISsourceien cal procedures to introduce
t he nucl eophilic or the reactive groups onto solid
[0065]s upprically, gtass kbasas ane attrenterd by thamdraductionlef ammoedulfegdryl-,
carborpfashgmptHafoll 6 el upind i fiprorgigleaiof gt Shecifically,
immotA B2t 8 &f ol &ﬁ‘él@ohﬂe @Era}%'om glaks su }@r@'h‘aﬁ S&%i'ﬂle@é&?&dlgy Guo et al.,
418-23 (19 and pol yrene et al., Nuc. Acid
Nuc. AggdRes. ,1252 55 3465@994 1189@) ﬂ-phquemﬂj@rﬁptmwytanete by Joos et al,

Anal. ﬁfo@?ﬁa@cﬂpf%efdl 59 L{Sﬁl% gh&cu%tc%{éh{/] (Jt ghl lbﬁﬁagﬁc?eu&)uphng,

and byd®eagi,icngl.,dvol. Budtbc&f heipaphoraegusingect |y or with
bi f uncti onal reagent s. Bifunctional and coupling
glymd‘?’@@@‘%?r}’tl%lméﬁﬂe)x\)@llarneknom inthe art and many are
avai |l abl e from comercial sources. 15 [0065]
[0066] Ty phe fllloyingyira ssarapies afhs pesparatioh iof avapoindstabeording to this

J ntroduction of amno-, suithydryl- carboxyl - or
inventiohnxyl - gr oups to the gl ass using the appropriate

S|Hoxane reagent SpeC|f|caIIy, |nnDb|I|zat|on of

S dl‘ o q

phenvlitied)-bhmeth vbmdﬂmS-&hrlﬂixvhc aéidc [Fo&muia FleTabEZA compound 1]
5456- 5465 (1994) using 1, 4- phenyl ene dii sot hi ocyanat e;
[0067]0YTHOGefdl séleme foNIRY synBH R AR (Scléfe DR6- 101 (1997)
usi ng succi ni ¢ anhydride and carbodii mde coupling; 20
and by Beatti, et al., MIl. Biotech., 4: 213-225
(1995) using 3- glycidoxypropyltrinethoxysilane.
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[0066] The follow ng are exanpl es of the preparation
of conpounds according to this invention. Exanple 1
weymwbesiss of PDZ donmi n i nhibitor PCT/US2005/023447
(2-(1-Hydroxypentyl)-3-(2 25
phenylethyl) 6- met hyl ) i ndol e- 5- carboxyllc acid
Ia HdlQAc),Ta C(g]nge @@mog\gﬂ:ﬁ@ogl\m 7] T CO Me
this S 3 7
023{0 2d\‘ﬁ3/ gfg%gﬁz“bcw 't’h%zoogbg’zg 47 M@Pol(e 2° C024\/EM%NA
CO2Me | Gy ednCO2RE | N M CaCeB8 H2N 4 Me  CGRAspb 37°%k
dppp 02N Me Me FeC3 H2 | 1 DMF- Et3N 2 EtOH 3 MeOH 3
steps 37% 5 ZnC

(OAC)2 N Me CH2
0y e
=216%eps 79%~scogme D T0O068T Methyl ) CO Me

(4-am no- 5-1 od&S 4 | ) benz ;
2- |P(S’d8 B2 nltrotoIHueneM'?l 10 g;faztrl et h;?anhlnp

$ [ adi um acet ate (68 ng), nmethanok (20 nL) 5 and
DI\)PMflo m.) was Stirred at 90C over ni gh un%sé*fpségf’bon
nonoxi de at nosp

di lef with ethy

tmﬁ%ﬁloo

R O I
Z =
I
o
N
2
®
T
®

2 steps 79%

scheme D

[0068] Methyl (4-amino-5-iodo-2-methyl)benzoate (4) A mixture of 2-iodo-5-
nitrotoluene (1, 10 g), triethylamine (16 mL), palladium acetate (68 mg), methanol (20 mL)
and DMF (10 mL) was stirred at 90°C overnight under carbon monoxide atmosphere (1 atm).
The reaction mixture was diluted with ethyl acetate (200 mL), washed with water twice (100
mlL each) followed by brine (100 mL), dried (N 2,80y), and evaporated. The residue was
filtered through a short pad of silica gel and evaporated to give 2 as a crude oil. A mixture of
2, ethanol (140 mL), water (2 mL), hydrazine monohydrate (3.8 mL), ferric trichloride (0.17
g) and charcoal (0.1 g) was stirred under reflux for 3 hours. The reaction mixture was
filtrated, diluted with ethyl acetate (200 mL), washed with water twice (100 mL each)
followed by brine (100 mL), dried (Na,SOy), and evaporated. The residue was filtered
through a short pad of silica gel and evaporated to give 3 as a crude oil. To a mixture of 3,
methanol (33 mL), calcium carbonate (10 g), iodine monochloride solution (33 mL, IM in
dichloromethane) was added slowly at 4°C and stirred overnight at the ambient temperature.
The reaction mixture was filtrated, diluted with ethyl acetate (200 mL), washed with aqueous
sodium sulfite solution (100 mL), followed by brine (100 mL), dried (NazS04), and
evaporated. The residue was purified by column chromatography (silica gel 0.2 L, eluent:
10% ethyl acetate in hexanes) and evaporated to give 4 (4.30 g) as pale brown crystals. 'H
NMR (CDCls, 400 MHz) § 8.28 (s, 1H), 6.54 (s, 1H), 4,39 (broad s, 2H), 3.84 (s, 3H), 2.50
(s, 3H).

24



10

15

20

25

30

nm. each) followed by brine (100 nmiL), dried (Na2SO4),

and evaporated. The residue was filtered through a
waebwsoopar of silica gel and evaporated to gi VRCRUSR0H023447

crude oil. A mxture of 2, ethanol (140 niL), water (2

mL), hydrazi ne nonohydrate (3.8 nL), ferric

[0069] Meetieyll(2+(1 sbxopentyl)-3:C- E‘)enazmbx:lbr&rmgﬁﬂyl)é@@e-éjcaﬁh@,xylate M) A

mixturoggtd 5 ol Bietehihadie pSHo 20 au SREleL 3 B (0 mo),

sodlum‘e’Qt%BﬁQe ‘f&i%%ﬁ& db s 6cd TONBQ2 b eRedwtirredak |10®9£Hu1’ﬁ§er argon
brine dried (Na2SOQ4), and evapor at eg Qf‘: o
atmospln&!s lfah,ﬁehmms Thd reavtion mixkouigh Tltersd dhiough dugrisik jefytedawith 20%

ethyl ac%.‘[a;(ef/ﬁ nd eva Oe{v%f)rcgrgﬁt O%Lf?l‘%égf(},ﬁe_lg 6%s %flCI c olus T8 a‘?mxture of 6,

carbonate
d1chlor6ﬁletﬁf1&d63r}ﬁL oY ¢1ﬂi@‘1d:‘63(10 150i rﬁD) (Zﬁﬁ chidgrideNI Mun:kEEthyl ether

or onet hane) was added d stirr
solutlom\@e7r7ﬁm@hwaaﬂddqdél%ﬂﬁ|ab?‘1tc taﬁgré C fOITﬁ OPréab{hFS‘??cuon
mlxtureﬁ_/%(st tl'rjeaet‘e gh lé]aﬁlgf ﬁdijj 'dlefe dvitd étﬁ}fl%@ﬁé{e @OIR, ¥at¥dQyith

eous | umsulfite solution (100
water tWek (1(5 ﬁiﬂ Fa:N))) atpyeolus Scﬁthur(lb@ﬂ)onhl)a (mimle doliowseoyrine(l @ mL),
eva&ﬁaat ed. The residue,was

dried (¥nd tag@ pwt%ds, Theccgugbeeqes %WES W@dlgfgin\yft:h heﬁ%}es ttot%/Ye 7 (165
tat d

o S O TESS30 08 SSEOAL R 0 P00

1H), 7. §02820(}§)§1 3H)) 7.16 (H4H],S7,. 141¢d) J =47.8 Bz beéoB&s(s 3, 3. ?@ (g4[ 8.4

Hz, 2Hp;@r(p[gabﬁ§,wg4§ﬁ) 2[76&65]2— 'f\%%gﬁ?/ POTBA%) 1.68 (quintet, J=7.6
Hz, 2B 2L (cﬁxﬁa@%’@%ik)ls%ﬁg ADE0YSeL mammmyl )i ndol e-5-¢

AT m xture of

[0070] J(2I(14Eﬁdmb3§§pén)ty194 (ﬂl‘lﬂWWb@w}gé I(IGhYBE(JOMﬁ-CanXIYHI P‘% 9 A
acet at
egaz%ﬁods Bl IR Dty

ROMated af DE3C BRG HduRs 161 giveil olutien of 8. Sodium
hydrox?cie{%er e hr ou EW o] oi 3

fluorisil, eluted with 20% 5 et hyl

borohyeeide &2 mmgk‘aam&idaﬁ to t aplotian etithe G0 fBRRERHE | hegeagtion
an anor

L m
misturg e AR5 B el Bt Sbg gty T ATRE P EaleG0 mb.
washed Gmﬁlb%@)(io S edriedNasB8 0 Hrand@viporateyl. Was caxdd eehléieowWﬁltered

C, and stirred at 4C for 3hour The r

througlnﬂm)mlé eheted Wﬁ@d@%detwlt%eﬁﬁh%ﬁms emaorata$ aﬁ‘%ﬁ%“? fras
t hyl t t 1
washe& gveﬁ)h&glﬁeﬁg% ggv(e QQ grd%ri @ra/st‘é@ WIp tlB‘l ‘I63G(C 8H'NMR

| um onat e
(CDCl?fztd@q\/Iﬁ%?sr’fb)(bm&@ 161} gds (é\lazls@llo (|NH) émﬁolr(am e’ﬂ‘di) ThS (s, 1H),
rude resi due was washed with hexanes tqQ_giv (H])Gg 5
6.98 (d}g’)— 6.8 Hz, Bfﬁwﬁﬂ3%6l~r’ﬁ72\ﬁi2,ﬂ¢f®= 349 8RR @é%éié 463810
8 .32 1 7.30-7.20 3
(mﬁ%-é‘li {ﬁﬁz? 14 (d J= (7.86 Hz,H)zH), 3.93 (s,(msH),H)
3.39 (t, J=8.4 Hz, 2H), 3.01 (t, J=7.2 Hz, 2H),

2.74 (t, J=17.6 HZPRZH?EIN?EXI’RESEm, 1. 68 (quintet,
[007 lé_%gplgsm:dl\z]mngl:?zng-{zf a @y )fus1qr50c[n§bn;@ of the secomHgDZZdl_%am of
MAGlg-% w{agrog%%ﬁ%ﬁcﬁ%ﬁeﬁ thsc‘)?h A’I%le@rfs%h & ahs B V4 BLIADIES cells,
grown at 37°C to an O.D.gp0 0f 0.8, and induced with 1 mM of IPTG. After three hours the
cells were harvested, lysed, and the protein was purified through a slurry of glutathione
sepharose beads (Pharmacia). The protein was dialyzed into the assay buffer (35 mM

HEPES at pH 7.4, 0.01% triton X-100, 10% glycerol) and concentrated with 10,000 MW
cutoff Centricon filters (Waters). Protein purity was verified by SDS-PAGE with Coomassie
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m xture of 7 (210 ng), nethanol (2 nlL), 1, 4-dioxane (2
m.) and 10% aqueous sodi um hydroxi de sol ution (0.90
wongosmers4+heat ed at 909C for 3 hours to give a BOI/US10051023447
of 8. Sodium borohydride (210 ng) was added to the
solution at the roomtenperature. The reaction
and silvei sthinirg, \@mnsificationcfahe prioteiawhs dorte widhPerBE Aaotocol by Pierce.

overnight, diJuted wth
The projgia feg Siaradhinghe assay hwfTera) —Q‘ﬁﬂ 33% %@!ﬁ%&&i cRigktped, purificd and
[ at he crude residue was filtered through
stored1$megs%}nglrﬁgm %rut ed with 40% et hyl acetat e/ hexanes and
evaporated. The resi dLbé &% washed with hexanes to
give 9 (161 ng) as pal ™ ystals. M 161- 163C;
1H NMR (CDC13, 400 MHz) 8 10 (broad, 1H), 8.45 (s,

[0072] 1H) ﬂu&’eg&n&é%oliﬁﬂatloﬁ cébmﬁetitldélgﬁss@l'ﬁf%s_ﬂsgdgo {stectbif)ding of the
compouhdﬂi% Mﬁ@l—@ RDZ2H)A ﬂgorp’gce@glab carpongt H% s%glg%qﬁ of PTEN,

ol o TR B AT N

h WED@E@WWWCQOH MMﬂlgISesV\aﬁinﬂppapmMequWﬁ for MAGI 3
wee 0Genent ec h I

asm d was transf@)é@ngg ilqto BLZ%;1 W
PDZ2 kyemins, To smtfgmwﬂwdﬁbeéq@qpadaweés 25¢ Fgrog cog BOHS on Wang
resin tov%lﬁfé efjj NN P é ;ﬂM LOfa Bk o %hﬁ%duﬁé ﬁf%hﬂi@é‘ﬂ@prbfé@tu@geﬂhhs

har \és sed and t rotein was purif
termindl AfARLYHci @ wath0%y pxpfengllnel tradiyi DME, wesgiphgihsgesin @a’ijgmes w1th DMF

then mgggﬁég?@ggdw lp_qégrggatugi a%ﬂﬁagmgun?@/ é}%};}({sﬂ?}n?;%tﬂp % %%ﬁﬁl\é by
mnhyd%g%%g!:ytgﬁr ?l %luﬁ’?‘é ?@Wdhﬁfngj cbbdd 2]@@@@&&1@&& ofHBO1X the

rrcon Wat er s) otein purity wa
next Nt@nhiifidl @echitny aGDS BAGidedite the @uowagpepti ﬁ\gqg@g]@p@@f Empc

o AR S ST T S U 0 v

2-3 hoﬁ:)ﬂg %ﬁ& the kaﬂ%ﬁ tRf RhLhdRd ¥R 8etSintih€ Borhpletchessa Taplihg sbpy wart
al one was expressed, purified and_ stored_jn
repeatddni€a gamVerrhmmrtest Bisnlech gTng g’ﬁhog agorped fox epgh iseidus ahibs

peptldgoilt&ﬁ ﬁi@ te;dol{]eﬁﬁge n%ltg%l}% Sf?o?rg %&?ﬁ (?H%%% %) rdelREh cocktail of

scaven%%ﬂd H@eERE hibaheeghdsieholx yTHGQfep‘hdeasmm@[tated ofithretiEen and

egonGreenTM PFDEDQHTQ T S ,us orobe
lyophiligad. Pepbdsstwere p@ﬂﬁ@d Bying HREC%\I%‘?IE%BE uuu-l
hi ghest affinity peptide sequence for MAG -3 PDZz2
Specn%% . To synthesize the | abel ed peptide we used
standard Fnpc conditions on WAang 10 resin to build a
ReSUltigferségWH&%F}:ﬂé‘bﬂde A typical coupling cycle includes
deprotecting the term nal amno acid with 20%

[0073]p i ﬂ)‘e dettciriginding o gorDMyndess tie E@Z}\@Om@g off the M AG L Rrrotein, a
compealgpg P aﬁpﬁgor}fqgéa@g\&g%?%ﬂg%ec h | %fe? {h%lﬁ%g |35 90 HEPRE G pH 7.4,

r ee cam ne
triton X-100 0.01%, and 10% glycerol. The protein was added to a ﬂnal concentration of 300

nM and the probe, 10 nM. The competitor was then added to final concentration range of
10pM to 300puM. Triplicates of the samples in a total volume of 20pL were transferred to
384 well Corning opaque plate for analysis. Fluorescence polarization was measured at
equilibrium by LIL Biosystems plate reader. Competition data was fit to a one-site

competition expression and the ICsp values of the nonpeptide compounds were compared.
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ni nhydrin kaiser test. A slurry containing coupling

reagent 2.4 equivalents of HBTU, the next N term nal
wa@pionpozel d to be added to the grow ng pepti deP@r/BS2005/023447

equi val ents of Fnoc 15 protected amino acid, 5

equi val ents of DIEA in dry DMF. The am no acid was

couplpRftaraifecE-of compoandiih ¢ineekedlls @verexpresging Deled

to determ ne conpl et eness. Coupling steps were

4 diforaaBRSIA Wi tds@l S8 apoptic eefeets tetbprekmishe inhibit
[0074] ngﬁ was 0usé\ld for eécfzch@res,l%{OS i i e

e of  the ptid
effects 6f mmpwudwpmt@ectmdoe@wwvb@w%ﬁm%of%ﬁis@ﬁlv@ e‘b(g))éﬁ)
h a cogkt c
protelntaﬂgi ﬁ@ﬁg@l g\?gg%?g?z Fﬁ@\flglesgﬁg %eﬁﬂvggy&%“gfr& uh%llzee% with the
ik ¥ 1 apo iLesThe fhewn i
test Cor}gg d HPLC%pgnd |dedr(1:t?t?| gd Ovz\lAﬁ?hanE/AEDlpmﬁass fesuliare ®
TableZspectrorretry Results are shown in Figure 1. [0073] To

det ect binding of conpounds to the PDZ2 donmain of the

MAG -3 protein, a conpetlable@ pol arization assay was
enpl oyed. The buffer included uded 35 mM HEPES at pH 7. 4,

25—+tton 61 Y | i ¢ O
S T T S A i T

concen Fati onh of ri M

pfobe, 10 nM 1ghe conppetiforo3was {hen added to|fi nal83
concentration range of 10pMto 300M—FripH-ea

JJJJJ TP o™ UD UI

the sanpl es |H)0a total voiuMB of POL werle trandferred’

to—384wet Mg Ppaqugs [fgat e for anglysis. 15.8
Ft uor esgence | ari zati on Was neasured at equilibrium
by LJL Biosysigs pl ate rgmder. Copnpetitlion dafa wad8.1
f|t to a one- site 30 (‘nrrnpflfl on ¢=vproec| on and ‘_hc

InbibiliGE O ¥ahida S aRberld2h SORBERI Vids conpounds were conpar ed.
023447 Apoptotic effects
[00751°f chth%&H'ﬂ g?)éaﬁlpﬁ@pf:\ﬁﬁs 28kl ForonBhmIR ety usidg ih@dAgudies
1A was tested for apoptoti c
with 1Iﬁifnime defidiancy apdendes beating withi lpimagropnces £elb geroggfts.
conmpounds on interaction between the PDZ domain of the

HumaPhe¥ el el thleX Hap [rEB@ématémeid&Hs/Emrrmﬂ andehlnm@IWMg
receptor). lines 13 and H1703 were utili

carcinownt kelt hee Hﬂ@%wa@mpfé@ﬂm 1@@?@’@/ agppali Eman C@nf%&ﬁﬁ ‘IfIBF% were

. .10. Mand 100 M .The re
adjusteeligy lé)%él Eﬁvd‘;[m)onn&lz 1 c%lt%fec%ﬁlﬁmn d%vderg ﬁﬂé&e@s c. into nude
mice &Qﬁ@ﬁ@éblsaare a0 A fler i ebtloi) 3adceBedll xchogtfts PleIe?é)Slldwécﬂto?grow for 7

15.8 1100 H513 1 18.1

days. After that m1ce were randomly grouped with each group consisting of 8 animals (n=8).
Animals were individually tagged with ear tags.
[0076] Compound 1 was dissolved in water and stored in aliquots and stored at -80 °C prior
to use. The dose used for injection was calculated as 50 mg/kg body weight. The average
mouse body weight was 20g +/- 0.5g. The amount of test compound (1 mg) was adjusted to
80 uL with PBS, and was injected (i.p.) daily for 14 days. Controls were PBS alone. Tumor

size and mouse body weight were measured one week after first inj ection.

[0077] The results showed that by the end of two weeks with injection of Compound 1 (see
Table 2), tumor size from the injection was reduced by 66% in LOX xenografts and 20% in
H460 xenografts as compared with PBS controls. The average mouse body weights were

24.5g for PBS controls and 22.2g for Compound 1-inj ected animals.
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Tunor

80 L

si ze and nouse bod
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enogl{ﬂqO??] The results showed that by the end of two weeks
X Th injection of Conpound 1 (see

ize fromthe injecti
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adjusteli-ih flJOOanIEib

Tabl e 2),

on_was .reduce 6 96|n
cgtidine 4-O &W%W%ﬁd@%ﬁf?

tUﬂDr

lung

agg@@%%sfﬂ?%ﬁﬁlagooﬁn%rgﬁﬁ bARES c M fes were

lane ﬁﬁﬂh&lormaﬂcemuﬁﬁféﬁhélﬁﬂﬁlhﬁd were injected s.c. into nude

PCT/ US2005/ 023447 . [0078] The results are shovvn in

mice om4hy dorsal areph| Aficy ipestictppancet elipeogigfis Meresaltasyrddasery for 7

days. %%gp &ﬁg%‘x 1}% #g{é‘ r??géd&l?}g gg(g\%)%ﬁt\%ﬂp fg%ugl doRSiSt @? 48Rals (n=8).

AnimaMowee indilvglahllPhghe OwRB eaigagd079]
Compound 1 was tested for antitunor

sim | ar

test,

In a subsequent

foos1jef fcdrhfnny 1%%‘@550@16& M WhiéP a§§d€ﬁ’ﬁ1ﬁ§alw The d898WBEY for injection

defici‘ency nu

e mce

bearing wth

human cancer

cel |

was calomteiet af IGmglkgiedy weightn The brerageamotdel bolly neeightwagdd 2 g +/- 3.2

i nj ect

g Thebhmg of

ket

Ocells

|W3sadigs

b0 30 Wi e S Bed ¥ iminsted o) daily

for 14 G4, S RHTBY ere BB o 2 MEifthorGRld anklihiGie WBA P weight were measured

one week after first injection.

[0082]

The results showed that by the end of two weeks with injection of Compound 1

(Table 1A), tumor size from the injection was reduced by 82% in LOX xenografts and 34%

in H460 xenografts as compared with PBS controls. The average mouse body weights were

25.0 g for PBS controls and 22.2g for FJ-9 -injected animals. The results are summarized in

Table 4.

Table 4

PBS controls

PBS controls

Compound 1

injection

FJ-9 injection
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ted .f or tic effects to represent the
10 Theresﬁ%aﬂﬁ’?}bo ]@fafa(%%ig of conpounds on interaction between
the PDz dOﬁ‘B.I n of the Dishevelled (Dvl) protein and

the Fz protein (Wit receptadgS Cell lines 5 H460 and
LOX were utilized, with the test conpound bei ng

Assayappl | ed at 10 M Agyay3 days. Qul turefsgoll s{treated
Wt h ol EST Ccpnpounds Necurtpre medis s
i VRV by st o8B dna st gﬁ
Compaspide (5460 0K, ; Hipmopound |HAGH o g [coompesnd [H460 |LOX
manuf act uner's brot ocol .| Stained ce|ls were

control MeEi2t el|y0.gnalcpaesl by b.ow ¢y 6PelchbirdFACECS; [3.81
1 bectphbh ¢id 50, Frankilhgstaks s\ 10 The JE3d
26 2 RETYT[1d%6 2858 O T 537 2303 43 34.22 (20.24
27 16.91 [18.5 36 4148 [13.51 (44 37.38 |54.13
28 58.76 |38.53 |37 45,05 |[7.49 45 96.96 [86.71
29 64.1 [74.11 |38 51.61 |13.58 |46 39.06 [38.6
30 78.07 [55.76 1|39 42.9 2935 |47 49.77 173.02
31 9.07 [(12.06 40 23.93 1]16.5 48 24.48 115.14
32 21.13 (15.36 41 19.96 [12.69 |49 82.53 196.34
33 12.66 {15.03 |42 49.41 [15.22 |50 41.75 (72.47
34 76.59 144,73 |10 39.64 |19.08 |18 21.11 [9.53
2 3421 (36.32 |11 2448 [14.83 |19 44.15 (47.62
3 79.9 [56.29 |12 28.8 15.83 |20 28.9 [11.77
4 36.41 [32.52 113 35,51 [17.84 |21 31.22 {19.99
5 2439 127.15 |14 2426 |[11.88 |22 16.22 |15.47
6 8.62 [9.22 15 37.4 17.57 |23 12.09 |11.34
7 13.92 117.96 |16 15.7 14.5 24 26.58 [26.56
9 36.74 34.71 |17 18.93 115.62 125 37.04 165.26
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Assay 1 Assay 2 Assay 3 apopto apoptos apopto library
1 sis, Wlibrary 2 is, %library 3 sis, % Conpound
wWoH®6/003 Conpound H466 LOX Conpound H4A60 LOX PCDOB200$/023447
9.22 10.85 control 10.24 9.67 control 7.59 8.81 1
24.62 18.53 1 28.31 13.37 1 14.59 14.27 26 16.13
[0084]16086T potdds hat 28 1@3etd 31 8x.caRpRondspf thiz im@nton, [Brtgubsly for

- o BObSC g P> 209l NS HRHN G MR 0% 22

39.06 38.6 30 78.07 55.76 39 42.9 29.35 47 49 77
[0085]7 3Itgundsstgodithatithe @Bamples gnbenbliments doseribgd hereityare for

. 1.13 15, 36,41 . ; 9 - :
osbeboSidfifind el BB 059 3 o el o
suggesi&l 09 elsdnO8kil&l Althd drt And dre 1@ b3 4nchided6vilidn He Piitdhd purview of
~14.83 19 44.15 47.62 3 79.9 56.29 12 28.8 15.83 20
this appBcajiongng pcope cghesappgpdestelaigisgs 51 17,84 21 31. 22
19.99 5 24.39 27.15 14 24.26 11.88 22 16.22 15.47 6
[008618. B2l ibBRatidhms Jktehtd And Pated appliG@iond ciBet hetein JrelReray 96
. 16 15.7 14.5 24 26.58 26.56_. 9 36.74 34.71 17 18.93
mcorp%‘.t%iéo}?@%@ﬁ?cﬁz%n SeIRtisgy s BRIy BE7 542
PCT/ US2005/ 023447 [0084] Other proteins that are
targets of the conpounds of this invention,
particularly for anti-tunor activity, include EPB50,
ZO- 1, nNCS, ERBIN and MJPP1. [0085] It is understood
that the exanpl es and enbodi nents descri bed herein are
for illustrative purposes only and that various
nodi fi cations or changes in light thereof will be 5
suggested to persons skilled in the art and are to be
included within the spirit and purview of this
application and scope of the appended clains. [0086]
Al'l publications, patents, and patent applications
cited herein are hereby incorporated by reference in
their entirety for all purposes.

30



30 WD 2006/ 007542 PCT/ US2005/ 023447 \WHAT | S CLAI MED
IS 1. A conmpound having the formula 5 R Rl HO )nXll~R
WwW@20060)75) COOH R2 ONH CH3 10 (I1) or R2 RN/YS10%/023447
N Ro 15 (IIl1) in which: nisO,1or2; 20 X1 is NH,
N(CH3), CH2, CH(CH3), C(CH3)2, 0, S, S(O, or SO; Ro
WHATIS<HIAIMEIA I$r om t he group consisting of Cl- C3 al kyl,

cycl opropyl, halo, OR5 and S(O,,,R5 in which inis

0, 1 or 2; RlL and R2 are independently selected from

the group consisting of C2-C8 al kenyl,

phenyl ¢ycl oprdmtoun® Rgving Beopaylh,

R6- X2- C(R8) (R8) - R7-, R6-X2-N(R8)-R7-, and 25

R1OX3R7-; 31 WD 2006/ 007542 PCT/ US2005/ 023447 R3 and
5 R4 are independently hydrogen, nethyl or ethyl; RS is

nmet hyl or ethyl;

D
R4
COOH
R,
10 .
a .
or
R
R2 N Y
\ .
ot N-~PoR,
15
{m
in which:
nis 0, 1or2;
20 X, is NH, N(CHj3), CH,, CH(CHj3), C(CHs)z, O, S, S(O), or SO;

Ry is selected from the group consisting of C;- Cs alkyl, cyclopropyl, halo,
ORs and S(O)yRs in which s 0, 1 or 2;
R; and R; are independently selected from the group consisting of C,-Cg
alkenyl, phenylcyclopropyl, phenylpropenyl, Re-X3-C(Rg)(Rg)-R7-, Rs-X2-N(Rg)-R7-, and
25  RioXsRg-;
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R6 is selected fromthe group consisting of hydrogen,
Cl-d o alkyl, aryl, W Y, NH2, NHCONR3R4, NHCOOR3 and
WORIBEOARS12 5 R7 is selected fromthe group consPGL/USIPO®023447

a direct bond, an al kyI group having from1 to 10
carbon _atons, aryl, NH) p( CH2CH20) g( NH) p- in which p
is 0 oR:andReaig lnqiﬁzpe nilythydengenmoethyl arethyl; and W R8

is sel gcted group consisting of H, Y, OH,
- NHOO\IE% e&yﬁﬁé@a; -NHSO2Rg, - (CH2) r CO2R3, and
(CH2) R@Q\Bﬁa@fbdlﬁ‘bm\/ﬁﬂe@‘toﬁp ténsfing Bf BEEbgdn, OMC,d A1k, @dyl, W, Y,

R9 is aryl or ClCGa |: RIO is selected fromCl-C o
NH HHI%@NR% QBpiected from the group

Rgﬁaz&se?é‘cr@c%&z%t % Rt o1 Yo gl growe
havmg from Dto 1) caBfdreatomS@Ryl, \INID) (15 Oa(WEl) ¢ an bidwohgh is® @rl and ¢

het er ocycli c Y is selected fromthe group
is an igiGRS; &R Ao b g@o%i[:l COOR3, CONR3R4,  CONHSORRS,

hydr ox Ig:g@g@&g% Nt
and hy%{rgg%ge%écgendﬁsigl ts thereof ndHI’ggg)lHS GRRUAL

-NHCOEIR 3y alNHE R Roh€CHok COZY, 2nd (ClE) fpONRaR ofn wuichm fissarn myeger from

1to 3accordlngto claiml. 3. A conpound of Formula (I1)
according to claim1l. 4. A conpound of Forrmula (I111)

accor drggs 5@1&1@_@3 g;kyl 5. A conpound according to

claim2 in which 0. 6. A compound according to

claim Bmﬁsmhﬁéﬁﬁ?{m CscmlkylzgwandAWGonpound accordi ng

I
: 8 gl g' liselef?t‘%%q gr oﬁp gonsbémﬁ()f%%r{g%}%%atcor di ng@ﬂﬂ ?

-Ncom3m4,aim®om,wmogk s NCH3 or N(C2H5) 32 WO
2006/ 007542 PCT/ US2005/ 023447 10. A conpound

accor di qsgeqecgédaﬁ(%b @Stgurﬁrsdz’l s COOH or COOR3. 11.

A corrpoﬁnd accor di ng claaim1”in which ROis a Ci-
C3 alk 12 A und according to claim9
in whi qtlgaﬁ‘é cy lgorﬁe@&?é’ﬁl%%m%’cor ding to

claim1 in which Rl and R2 are 5 independently
sel ect ddisfselecteCEoa6the grdupadokyistingiof CROER CQPRyICONR3R,,

CONﬁgb Ignl?ycirgx k%ﬁ | téﬁz%(gﬁ, aHzCONR3R4; and 5-tetrazolyl;

and hydrates and salts thereof, and labeled derivatives thereof.

2. A compound of Formula (I) according to claim 1.

3. A compound of Formula (II) according to claim 1.

4. A compound of Formula (III) according to claim 1.

5. A compound according to claim 2 in which # is 0.

6. A compound according to claim 2 in which X; is NH.
7. A compound according to claim 2 in which X is O.
8. A compound according to claim 2 in which X is S.

9. A compound according to claim 2 in which X; is NCH3 or N(C,Hs).
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phenyl, cycl oal kyl, carboxyl or hydroxyl group. 14. A
conpound according to claiml1l in which RL and R2 are

w0 nabepersdent |y sel ected from C3-C6 cycl oal kyl BEMUS2005/023447
Cl1-C10 al kyl optionally substituted by a phenyl,
cycl oal kyl, carboxyl or hydroxyl group. 10 15. A
conmpound accordlng toclaiml in which RL and R2 are
i ndepeh@dent Aycoswloard agtofdingriocdaias! oywhish Y is CAQRH @C@QRs.
al kyl optionally substituted by a phenyl cycloalkyl

car box or dr o 0 r g

to cl aﬁn ﬁn%ﬁ}r?%ﬁ%é ?go Iggﬁch%l}‘f@l i epe nt 1'yé3 Alky1 group.
sel ected from C3-C6 cycl oal kyl and CS C8 al kyI

optiongt |y suwesipound ectobdingto dibinphénwhich®edb omttyyl |

car boxyl or hydr oxyl group. 17. A conpound accordi ng

toclaim1 in which and are

sel ect%%l fré‘rﬁoég’o@d 5‘F 1ng g‘;l@@ &%nggﬁﬁ{han@ﬂz are

(6B R MRRICE - dyR10R1K9T arRC,-C tib@Al ylsubStitdted b
mdepen &@Cl C3 al kfi (gergﬁp? skg,b%ltltbtg.t@dﬁemﬁtoﬁl Cfsu echye
phﬂntyyﬂodkkybmgpmﬂwfhY@DXﬂéE@mpound according to claim1

i n whi ch Rl is optionall y substituted 20 phenet hyl .

19. A accordin t&

2-hy dr xy et (fompoi}acrl 91%0 él%mml 411 10% drec'

oun accordi ng i m 1

indepdndendy sledtéd from[@alydyclodlkyl ﬁl&gmﬂlﬂyla@)&@ﬁﬂly@bkmuted bya
claiml in which Rl is a butyl group. 22. A conpound

phenyh s elpaliksly ctigorylar ydroxyl SRFRh R2 is a butyl group 33
WO 2006/ 007542 PCT/ US2005/ 023447 23. A conpound

accordiag t ' IR | t r
S 06 41 o) FrioThd ecaRUR POt L i n R R I
ndepeIMethl@dtecgfrmmmg-C(( Glelalkyl ﬁiﬁi—&-ﬂg ebayl optianally substifited by a
C8 al kyl optionally
phenyggggglgplg{gf{ B§y1d)rﬁ’ﬁ@WVPgr89]%l oal kyl, carboxyl or

hydroxyl group. 5 24. A conpound accor di ng to claim1l

in whigh R2A &onﬁbﬁﬁaﬁbco@&n@&eaﬁnﬁylm whedh. R Au@apesnd
according to claim1 in which R2

indepdR@leny €189 fRBiN-R7Cs @fclqaacykandxﬁiﬁe@s aﬁ(yl optagnglly sebsgitgeg by 2

-X2-N(R8)-R7- is selected
phenyf?cgﬁ%al%ﬁéx‘ogﬂ&qr%y@x gr((:)y]'?:l oal kyl ; C3-C8 al kenyl ;
-(CH2) nC6H5 where mis O or an integer from 1-3;
CHZCIIGE‘B @R acqirding |tc6 Gﬂin@l im wkhérhyR ) anddR, are
anal ogous npi eti es _havi n itu P yl .
indepeyidsihe sclefied BAm ¢yCollyh Pote ééic r@g%%?g erem is 0 or an
1nteger g”r(c;hl?it vand a(((}}@ Wﬂr@fﬂﬂ)sﬁ %n@g@;‘a@ﬁ%&%aﬁcﬂ grodf.

nteger rom 174 Ienyl; an

18. A compound according to claim 1 in which R; is optionally substituted

phenethyl.
19. A compound according to claim 1 in which R, is 2-hydroxyethyl.
20. A compound according to claim 1 in which R; is phenyl.
21. A compound according to claim 1 in which R; is a butyl group.

22. A compound according to claim 1 in which R is a butyl group
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optionally substituted C3-C6 cycl oal kyl -(C1-C3 al kyl).

26. A conpound according to claim2 in which Ro is
woreaohph754R1 is phenethyl, R2 is n-butyl, X1 iBCFBNE00%023447

is COOH and nis 0. 15 27. A conpound according to

claim2 in which Rois nethyl, Rl is phenethyl, R2 is

phenethyl, X is -NH Y is COOH and nis 0. 28 A probe

conpri 23. ng A @mnoonmaccatxbngm crigmb() m\ahlnhiizamfle@ed from C;5-Cs

oeoGh 0 0GB A A Ve s o

an mté‘geﬁﬁainSl 0B, %ﬁ&@raglanlg/l bpEorAl19sbdtitired By aphei] Biclaalkyl,

fective amount of a conpound accor di ng to claim 1.
carbomorhydrexﬁcmomr i nhi biting the functioning of a PDZ
domra]li n of a protein conprising contacting the protei n
with an,inhiybi .
accor d‘%fg t 6“ éc a{dmggécgg& %%% %55‘&9? ?1 oﬁh%czﬁ I%’q ioﬁ B henethyl.
the functioning of a PDZ domain of a prote| n
conpri 35.ng Acshgouhd gedohding tootleinn 1w whichrR,is Ris@(zt@(rl%e)(Rs)-Rv-

ot S N AR sy SRR RS0 s o

Cs-Cg aﬂ%ﬁ Q'ancglgyctlcﬁ?k}flu@ﬁbk QRERG; 9EHY) s AORR A 190 ofan integer from

rrsin contactln mh roteln with an
1-3; @Htﬁ)(mHso @h@%ﬂtgl phensdﬁﬁzu(at alliﬁl}é) ©0 mwsmmqﬁuhﬁgmgo
d f.or.

33. Ane i bi t t h
substify LR ehding APBmans sy Gal A PnEleb i TR hg
(CHz)td@NHE h&L(THM COGH whekd sk b inte @ fiRed I V@35 a;]isqnwm, tiiényad; and

ompound according to claim?25. 34. A net

OPUOIJ@H}Z @ubﬁtlﬁged 636k &Vﬁpﬁbylr(lﬁ:w@m adyll-he protein is a MAG
pr ot ei A conbiin I Lo,
Compouttis AR AR Lo B Bl R e R
pheneflly), R, is n-butyl, X; is -NH, Y is COOH and # is 0.
27. A compound according to claim 2 in which Ry is methyl, R; is
phenethyl, R, is phenethyl, X; is -NH, Y is COOH and 7 is 0.

28 A probe comprising a compound according to claim 1 and a detectable
label.

29. A method for inhibiting the functioning of a PDZ domain of a protein
comprising contacting the protein with an inhibitory effective amount of a compound

according to claim 1.

30. A method for inhibiting the functioning of a PDZ domain of a protein
comprising contacting the protein with an inhibitory effective amount of a compound

according to claim 2.

31. A method for inhibiting the functioning of a PDZ domain of a protein
comprising contacting the protein with an inhibitory effective amount of a compound

according to claim 3.
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RR COOH R2 O NHa CH3 15 (Il) or RL R2 NY HO+ n

NIXRo 20 (Ill) in which: 35 WD 2006/ 007542
wWERADSBOD5/ 023447 nisO, lor2; X1 is NET, N CH3T/UEHRS/023447

CH(CH3), C(CH3)2, 0, S, S(O, or S2; 5 RO is selected

fromthe group consisting of Cl- C3 al kyl,

cycl opropyl, halo, OR5 and S(O,,,R5 in which mis 0,

1 or 232.Rl1 angletRad &renhibitiag drdfnttignisgdbePBd donmam dHaprotein

roup consi sting of -C8 . .al kenyl ,.. phenyl | opr opyl,,
comprSiai A8 AR ot %gﬁef* rEy iy Pg?‘ét}‘%ﬁé@%/?é‘%fﬁé pgHnd
accord¥iio Ainf0X3R7-; R3 and R4 are independently

hydrogen, methyl or ethyl; R5 is nethyl or ethyl; 15

R6 is selected fromthe group consisting of hydrogen, .
C1- C1033l kyA mathpdl fowhlwmgmzﬁmm&mmgg@@ﬂ@m of@arotein

NHSO2R9: ,R7 is sel.ected fr.omt .Sk a
compiieRirissing hEROEE§it SpslfMor Sl PfaRR bE b Ao Glnd
accordifg odlaiad 2518, aryl, - (NH) p(CH2CH2O) q(NH) p- in which p

is Oor 1 and q 20 is an integer from1l to 4, and W

R8 is selected fromthe group. consi st of H. Y, ,

- NHCONR&R4; A mﬂh@é@?@&fdm&%‘%&%? In M%’E@fﬁﬁim Er?dﬁ;"*(ﬂ
proteiﬁCHz) rCONR3R4 in which r is an integer from ito3; RO

I's aryl or Cl1-C6 al kyl;

35. A combinatorial library of two or more compounds having the formula
R
R, M Y
2

@
R4
COOH
R,
(o) NH CH3
ey
or
Ri
R2 N
HO<t), N Ro
(I1I)

in which:

35



10

15

20

25

30

25 R10 is selected from Cl-C10 al kyl, aryl and W X2
is selected fromthe group consisting of a direct

whoowd/ 0075k, - N(CH3) -, - NCONR3R4, - NCOOR3, arPdI/US2005/023447

-NSQ2R9; 30 X3 is selected fromO0O, S, SO and SO2; Wis
a saturated carbocyclic or heterocyclic group; 36 WO
2006/ 007542 PCT/ US2005/ 023447 Y is selected fromthe
group consi_sti ng of COOH, COOR3, CONR3R4, CONHSO2RS,
hydr ox§ et HyAr 2: - CH2COOH, CH2CONR3R4; and 5-tetrazol yl ;
and hydrates and salts thereof, and | abel ed
derivatives thereof. 36. A corrbi natorial |ibrar

accor dKniy NG, N(GH GHLj CH(GHH0H-(Elds)e.dhpo i@ orSQat e of

o et RO b RSt 1 e,

ORs a&ﬁS((ﬁm Eqﬂ)wﬁ@h% is@, 1ldrrary according to claim35 in

e corrpounds are of Formula (I11). 10 39. A
mst hod for screening one or nore proteins for PDZ

domai nRagﬁd %(,nh% 1n(§‘\e gﬁ’c{enﬁ cglec(f@cph%‘ﬁ{ h@ %ﬂ? (ﬁ%%tlﬁ% %%8

pr ot el n ound” accordi ng

alken}&trphaﬂylﬁﬁﬂopi@?ﬁﬁﬁhdﬁ@lﬁr@pen?DdeQn@(mg)GR:gt)JR/;I- {R6-Ki5-N(Rg)-R7-, and

inhibition o same, or for studying

R10X3%T'Ot ein-protein interactions conprising two or nore

COMPOURdz,q }g%&%rif?&eﬁ%gn&e%ﬂg ‘h?!irﬁg rﬁTihﬁllor 'IEt hod for

treatin ncer rn cancerou a patient
conpri si ng cont acti ng the cancerous cells W|th or
adm ni terl n %}?? patient, a therapeutical I y

ef f ect %Qn& A compound according to claim 1.
42. A net hod for treating a cancer in a patient

conprising adm nistering to the patient a
t her apButsisckected feoint thotgroup consising of hudresemp durfeo alkyl, aryl, W, Y,

e, REEORIRY, KA B RS2 g aam ni st ering 1o Che

patient a therapeutically effective anmobunt of a
conmpound according to claim3. 44. A nethod for
t r eat i Ryisscleaisd drom theegrgyn sapistieg Ape dipeigond, an alkyl group

havm%? gllt @ilg)rdgﬁt%)al a?om% I'gf.ylp Mg&?%@p@ﬁ%t ::lg @&%:}11% P 1s O or 1 and q

is an idéger from 1 to 4, and W;

Rjs is selected from the group consisting of H, Y, OH, -NHCONR3Ry;

-NHCOOR3; -NHSO,Ry, -(CH;),CO;R3, and (CH,) ;CONR3R, in which 7 is an integer from
1 to 3;

Ry is aryl or C;-C; alkyl;

Ry is selected from C;-Cyp alkyl, aryl and W;

X; is selected from the group consisting of a direct bond, -NH-, -N(CH3)-,

-NCONR3R4, - NCOOR3, and -NSOzRg;

X3 is selected from O, S, SO and SO5;

W is a saturated carbocyclic or heterocyclic group;
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Y is selected from the group consisting of COOH, COOR3, CONR;R4,
CONHSO3R 5, hydroxymethyl, -CH,COOH, CH,CONR3R4, and 5-tetrazolyl;
and hydrates and salts thereof, and labeled derivatives thereof.

36. A combinatorial library according to claim 35 in which the compounds

are of Formula (I).

37. A combinatorial library according to claim 35 in which the compounds

are of Formula (II).

38. A combinatorial library according to claim 35 in which the compounds

are of Formula (III).

39. A method for screening one or more proteins for PDZ domain activity

comprising contacting the one or more proteins with a compound according to claim 1.

40. An array for screening for PDZ domain activity or inhibition of the
same, or for studying protein-protein interactions comprising two or more compounds

according to claim 1.

41. A method for treating a cancer in cancerous cells or in a patient
comprising contacting the cancerous cells with, or administering to the patient, a

therapeutically effective amount of a compound according to claim 1.

42. A method for treating a cancer in a patient comprising administering to

the patient a therapeutically effective amount of a compound according to claim 2.

43. A method for treating a cancer in a patient comprising administering to

the patient a therapeutically effective amount of a compound according to claim 3.

44. A method for treating a cancer in a patient comprising administering to

the patient a therapeutically effective amount of a compound according to claim 4.
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