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Differentiation of prostate luminal epithelial cells is controlled in part by Androgen receptor
(AR) driven expression of prostate-specific markers. AR controls survival of the cells
through mechanisms that remain unclear. In addition to prostate cancer, AR is in involved in
the etiology of other cancers, including breast cancers. AR belongs to the family of steroid

20  receptors and functions as a transcription factor. In the absence of ligand, members of this
family are unstable proteins that reside in the cytoplasm bound to Heat Shock Protein 90
(Hsp90). Upon binding of a steroid such as androgen to the ligand binding domain (LBD) of
AR, AR is freed from Hsp90 and translocates to the nucleus. Androgen-bound AR in the
nucleus activates transcription of genes with androgen responsive elements (ARE) in their

25  promoters (Cato, A.C., et al. 1998. Trends Endocrinol Metab 9:150-154). In addition to its
function as a transcriptional activator, AR is also capable of repressing transcription of some
genes (Claessens, et al. 2001. J Steroid Biochem Mol Biol 76:23-30).

Depletion of androgens causes death of normal prostate luminal epithelial cells, which

demonstrates the critical role of the AR pathway in their survival. Cancerous prostate cells

30  continue to express AR and their survival also depends on the presence of androgens, which
makes androgen deprivation the therapy of choice for patients with advanced PCa. Anti-
androgen therapies, including use of the inhibitors flutamide and casodex, are usually
effective initially, but rarely result in a complete cure. PCa relapse occurs in most of patients

treated with such therapies, which leads to androgen-independent, chemotherapy-resistant
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(ER) arbqher AR positive cancer types. For example, breast epithelial cells are, in many regards,

similar to prostate cells. As the survivalof PC cells depend upon the androgen-stimulated

20  activity AR, breast epithelial cells are similarly dependent upon the related estrogen (ER) and
progesterone receptors (PR). The role of ER and PR in breast cancer (BC) and modulation of
their function as a therapeutic approach has been the focus of studies for many years.
However, AR is expressed at low levels in normal mammary cells and at different levels in a
majority of BCs, including 50% of “triple negative” (ER-, PR-, Her2-) BCs, for which

25  targeted therapy is not yet available. Although the effect of androgens on breast epithelial
cells has been addressed in several studies, the role played by AR in BC remains unclear
(Birrell, et al. (1995) J Steroid Biochem Mol Biol 52, 459-467; Brettes, et al. (2008) Bull
Cancer 95, 495-502; Di Monaco, et al. (1995) Anticancer Res 15, 2581-2584). Thus, current
treatment modalities are largely ineffective for AR positive cancers, and there is an ongoing

30  need for new methods for therapy of AR positive cancer cells, including but not limited to

PCa and breast cancer.

SUMMARY OF THE INVENTION
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In another embodiment, the invention provides a method for identifying whether an
individual is a candidate for treatment with a composition comprising a compound capable of
inhibiting the growth of or killing AR positive cancer cells. The method comprises obtaining

25  abiological sample from the individual and determining whether the sample comprises
androgen receptor positive cancer cells, wherein determining that the biological sample
comprises androgen receptor positive cancer cells is indicative that the individual is a
candidate for the treatment, and wherein determining that the biological sample does not
comprise androgen receptor positive cancer cells is indicative that the individual is not a

30  candidate for the treatment.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1A provides a graphical representation of date showing that ARDLBD is

transcriptionally active in serum-free media (SFM). HeLa cells were transfected in SFM with
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Figured 2A-2D depict data showing toxicity of AR inhibitors to different cells. Fig.
2A provides a graphical representation of data obtained by analyzing colony formation assays
of the indicated cells treated with different chemicals for 7 days. Figure 2B provides a
20  graphical comparison of EC50 (inhibition of AR-dependent reporter in CWR22R cells) and
IC50 (toxicity to CWR22R cells). Figure 2C provides a graphical representation of data
showing dose-dependent toxicity of several compounds for a panel of cell lines of different
origins. Error bars in Figs 2A and C — standard deviation between triplicates within

experiment; in Fig. 2B — confidence intervals of EC50 and 1C50.

25 Figures 3A -3D depict data showing a that reduction of AR protein levels is
associated with toxicity of the selected AR inhibitor hits to PCa cells. Fig. 1A is a
photographic representation of Western blotting of lysates from CWR22R cells treated with
10mM of the indicated hits for 36 hrs. AR antibody reveals the full length and DLBD forms
of AR naturally present in these cells. GAPDH antibody was used to control for protein

30 loading. Figre 3B provides a graphical representation of data showing that, unlike parental
CWR22R cells, a clone selected in the presence of ¢52 (c52R) is resistant to the effects of
c52. AR protein expression in the ¢52R clone of CWR22R is not reduced by ¢52 treatment.
Western blotting of parental and c52-resistant CWR22R cells with or without ¢52 treatment
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25  Luc cells in SFM. The indicated concentrations of steroids were added to the transfected cells
and luciferase activity was measured 24 h later. Figure 4B provides a graphical representation
of data showing effects of hit compounds on luciferase activity in MDA-MB-453-MMTV-
Luc cells induced by DHT, Dex or Ald shown as % of DMSO control. X-axis — concentration
of the hits in uM. Error bars show standard deviation between replicates within experiment.

30 Figures 6A and 6B provide data showing anti-tumor activity of the selected hits in
mouse models of androgen-independent PCa. Figure 6A provides a graphical representation
of data obtained from i.p. injection of the listed compounds or DMSO vehicle into nude mice

carrying subcutaneous (s.c.) C4-2 tumors. Six daily injections were given starting when
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20 Figure 13 provides a graphical representation of data obtained by analyzing cell
survival in the presence of various concentrations of compounds ¢52, ¢70 and ¢85 on
different breast cancer and prostate cancer cells.

Figure 14 provides a graphical representation of data obtained by analyzing cell cell
survival in the presence of various concentrations of compounds ¢52, ¢70 and ¢85 on

25  different breast cancer and prostate cancer cells. Also shown is a Western blot) showing the
effects of the compounds on the expression of AR protein.

Figure 15 provides a graphical representation of data obtained by analyzing cell cell
survival in the presence of various concentrations of compounds ¢52, ¢70 and ¢85 on breast
cancer and prostate cancer cells.

30 Figure 16 provides a graphical representation of data obtained by analyzing cell death
caused by various concentrations of compounds ¢52, ¢70 and ¢85 on breast cancer and

prostate cancer cells.
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15Figure 12 provides a graphical representation of data obtained by

anal yzing cell death caused by various concentrations of conpounds c52, c70
and ¢85 owodnfrfspiat breast cancer and prostate cancer @€rits2019M239%16

9-am no agridine and is used as a positive control. Also shown is a Western
bl ot (WB) showi ng_the effects .of the conp xpressi on of AR
(AR). 20Fi gﬂ‘?%urf% m‘o&%feasgrapla?%?ﬁreﬁmapeb ng%tmo W& bgrnaFRegEl AFhed by
anal yzidg,i¢glih th% ré’éei{é’é of AribBE€ccEBMoRs 8f cdﬁfi’ﬁdu%@cﬁo REEHd &5 @NRROf
conpounds c¢52, 0 and ¢85 on different breast cancer and prostate cancer
cells. Ingnwlﬁm§umaimﬁWpﬂamndﬂs a graphlcal representatlon of data obtained

by anal yzi ng..cell.,cell. . survival .in th r rious, concentt.ations
o o anadiggs 18 S idRi dadReal St FrBpE AT 0GR oBlain AR ERE T E Rl o
canger dfehtying e%@@ntﬁdmw@of@s agyestal GSDbQEQWNADM\HﬂQItf&)IBE‘ceﬂB fliaed, sncpidihdre
conpounds on the expression of ‘AR pr ot ei n. ure 15 prOV|des a

gr aphi ayVR2aBs b%@rﬁlf’a@f’r@r(Aé?f PasitvE roestatr ﬁ@tﬁeb@w&ﬂ K BPCLEARI survi val
in the pf gt%%%%gst%fe ch?Je%)a#/ﬁ)X%E%tlgﬁf{l Eeft;s}%rprg %Wa%?@SISAE% Sf(7ﬁC§§'gAﬁ85 on

breast 'cancer’ an ros e cancer uré rovi des a gr ica
repres &ﬁgaﬁl\te&ﬁnaﬂfcelﬂ at@inohiad MR@Slmommkinﬂmdgib&&ﬂdtstsj aal NK@-&EERTthoV@HII ous
concentrations of conpounds c52, c¢70 and ¢85 on breast cancer and prostate
cancer Kghayspitheipl %@}%%353PCT/ US2010/ 053916 Figure 17 provides a
gr gghi cal representation of data obtained by analyzing cell cell survival
in the presence of various concentrations of conmpounds c52, c70 and c85 on
AR negdEMERBYTHON ORAMHIE BYVENEIONancers. Figure 18 prOV|des a graphi cal

representatign of data obtainedq by analyzi.ng. the effect |n
ottt o Beschbm g Heay st maBop oL BRI Fo R oP BRPBENESY) | nes.
i ncl udi AEc VAR anliNEfAualCATR 11(1&80([’ ND(SI'ls\éﬁ aRh SR BARGRIIvARL PC3, DUL45,

PPCL (AR negative prostate cancer) 231(AR negative breast cancer),
ACHN, Shagross! \(JNRomga@qt@cboﬁ@wmg AR Ipbsitize cammqommmn(wmmgm pl oi d

fi klrSObl c%%;[pso nc? capable of 1nhE€I1n§ Ry grlrrloaxl)vth ofd oref<¥lhng Aﬂ]golsllt?\lfe Jalngerr%gflsa ﬁe%gra}o

structures of compounds suitable for use in the invention are depicted in Figures 7, 8, 9, 10,

11. The structures depicted in Figure 7 are also referred to herein as Class 1. The structures
depicted in Figure 8 are also referred to herein as Class 3. The structures depicted in Figure 9
are also referred to herein as Class 6. The structures depicted in Figure 10 are also referred to
20  as Class 54. The structures depicted in Figure 11 are also referred to herein as Class XX.
Specific examples of compounds depicted in Figures 7, 8, 9, 10, 11 are designated as
c5, ¢c6, cll, c52 and ¢85, respectively. ¢5, c6, cl1, ¢52 and ¢85 were identified as suitable for
use in the method of the invention from 34,000 compounds present in the DiverSet Chemical
Library purchased from Chembridge Chemical Corporation (San Diego, CA). Each of the
25  compounds is associated with a publicly available Chembridge identification (ID) number
and thus each structure can be accessed accordingly.
It will be recognized by those skilled in the art that the structures depicted in Figures
7-11 each include multiple compounds that are distinct from each other by way of alternative
groups that can be present at the R positions. For example, for the class of compounds shown
30  inFigure 7, Rs, R and Ry are independently hydrogen; an alkyl group comprising 1 to 6
carbons; an aryl alkyl group, where the aryl moiety comprises 5 or 6 carbons and the alkyl
moiety comprises 1 to 4 carbons (such as methylbenzene group); an alkyl ketone group,
where the alkyl moiety comprises 1 to 4 carbons (such as an acetate group); halide (such as

fluoride, chloride, bromide and iodide); or a hydroxyl group. Rj is hydrogen or hydroxyl
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DESCRI PTI ON OF THE | NVENTI ON The present invention provides a nethod
for inhibiting the gromh of AR positive cancer cells in an individual. The
met hod cowprnsl@sozsdn ni stering to an individual di agnosedTaistéroms3ssaspect ed
of having AR positive cancer a conposition conprising a 15conpound capabl e

of inhibiti he ow h.of or, killi AR positive cancer. cells. ner al
struct - Ot Botpd e itepgiealy bydide s _aﬁWLglioﬁl}éﬂPpﬂﬁn% & Bagitered i n
Fi gur es, Halid8 (sueh ad Auorlde, cHIBR S Hrdtaldd88 iSEMY)CEEOitB gF%lqy € i{ aRbRy &S0

referred to herein as Class 1. The structures depicted in Figure are al so
r ef er r edomhor hdfwiatoras Cl ass 3. The structures depicted in Figure 9 are al so

f dt i o . The struct icted in Fi 0
o reterrddril JpaPr epadiy s FLEE Ry KoEH et nORR R, "ar e
al sg r afyardges, é@lhﬁr§6®8ﬁn9ﬁs?%sl %6 carbons; aoRIRGH dth& Rs@TheR A aknpounds

depicted in Figures 11 are designated as c5, c6, cll, c52 and
c85, raBpiebtdoprIrises E® 6 egbons (buchcsmeihd ot onethe! ¢therrarodn)elpluls ($ighmabl e f or

i - h ' i f 00 . t inth
b ver Sl EHET ST biphlc AN BHAL R Bl SR En ARy BEF Bt o
(San Dixegie an GAygenEach odkulfilratabconpounds is associated with a publicly

avai |l abl e Chenbridge identification (1D nunber and thus each structure can
be accessed b6 s dissgf yompounds shewipjn Fighee % ooyl Bredropypdensadentiki | 1 ed in

thgpar thargi ; nl a{healglﬁg&ﬂ’%o%%rgﬁg P{oeéj%a{rg?rﬁggﬂ%gﬁk lglel'lgefr%g(ﬁ{béw&le%g@alﬁyll tiple

conpoun at ar stl nct m eac rnative groups
t hat canoiby qongssed 1 &t 4 tdrborR (Suchi 4sinneibyl cHer oexthghdther).f Rry anddR,ch@ss  of

conmpounds sh O.in Figure 7, R5, R6.and R7 are ind dent hydr ogen;
o oL PR R itetvit) 1 Gy DB R GAgonst Ry gy GUEh Suner o Che
aryl noiRhie CHIRHdeSBDmdQinPiogRkPons and the al kyl noiety conprises 1 to 4
carbons (such as nethyl benzene group); an al kyl ketone group, where the

al kyl noi et yFartrgpelas@f campoundls showo msFigstect), Bs: @ns)ackdmegengpoaupylkylhal i de
(S0 b 50 DL B RRsB AP B BB B Sr % 2,
Rio ar qleﬁdﬂd@pgm?mﬂ oahy AROGRY; andIR A(RGY| R GaRdIR,§ QPR dentlyl iy dfogeas bons;  a
hal i de (such as fluoride, chloride, brom de and iodide); or a nitro group.
Xi is o sy genpaoamrisingsluofgarbansngn gyl kerpncereuns wipredberplsuhergicshown i n
77 B PR S PR g sy 2
an acetate group or a trifluroacetate group); an alkoxy group, wherein the alkyl moiety
20  comprises 1 to 4 carbons and can optionally, be substituted with one or more halides; halide
(such as fluoride, chloride, bromide and iodide); an alkyl sulfonamide, where the alkyl group
comprises 1 to 4 carbons (such as a methylsulfonamide); or a hydroxyl group. Rso, R3; and
R4 are independently hydrogen or an alkyl group comprising 1 to 6 carbons, which can
optionally be substituted with one or more halides. R, is an alkyl group comprising 1 to 6
25  carbons, which can optionally be substituted with one or more halides (such as fluoride,
chloride, bromide and iodide); or an amino group. Rji3 and Rs4 are independently an alkyl
group comprising 1 to 6 carbons, which can optionally be substituted with one or more
halides (such as fluoride, chloride, bromide and iodide); or an alkylcyclohexyl group, where
the alkyl moiety comprises 1 to 4 carbons (such as a methylcyclohexyl group).
30 For the class of compounds shown in Figure 11, Rss is hydrogen; an alkyl group
comprising 1 to 6 carbons, which can optionally be substituted with one or more halides
(such as fluoride, chloride, bromide and iodide); or halide (such as fluoride, chloride,

bromide and iodide). Ris and Rj; are independently hydrogen; or an alkyl group comprising

1 to 6 carbons, which can optionally be substituted with one or more halides (such as
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noi ety conprises 1 to 6 carbons (such as nmethyl ether or ethyl ether
group); halide (such as fluoride, chloride, brom de and iodide); an am no
group; a Woapmsh3sgroup; or a nitro group. X2 is an oxy@em/istawiossoicul f ur
atom For the class of conpounds shown in Figure 9, R17 and R18 are

i nd I Ky. 6 b
ot anie padarid® BiosRet indioafiel R nand il Semcpeudihy pySmle ABaNET (such as
met hy| swéon%m%gy{o @&A}%as Wi ARSpRARIRIR SLBAFRER daflohy oRdFogen:  an

al kyl group conprising 1 to 6 carbons, Z (such as fluor
c hI or i dalidés (emihdes fhwdldﬁ,crdmlqj‘ebe bioride sl lotilaish oofa h@:dwpmgrdsp dhowrhyldmgéngur e

Ik 1to 6. b
ah chcat SRt hart) SERCimehr i ah s Bt SRS Ry Riekol Sgfatns or
cyano. gRrionfaBwaild vRdmhdérid6d biRdhe anenR29) iRt drideRRor sitdtyrehUerRAgen; an
al kyl grouE conprising 1 to 6 carbons; an al kyl ketone group, where the

al kyl rorlehydregemprubsiegents.t o 4 carbons and can optional |y be substituted
with one or [ cetate
o oo ARG ARSI A RS RSTTUR Bi LS
car bonsdcaigdatedns opd, ic8nalll y16, be7,0Bsd47t ¢822d55yicki, dmamdrdm&rﬂit&igedesNo hal i de
(such as fluoride, chloride, bromde. and iodide); an aIkyI sulfonanlde
where tHé3 ?aﬁ%ylS@P@ﬁﬁt@gﬁfﬂs|V§8§C11€f{112¥1d£669r®8%“(a§€|é1PP"é% How

Byl sul fonami de); or a hydroxyl group. R30, R31 and R41 are independently

&rogen or an al kyl group conprising 1 to 6 carbons, which can optionally

be substituted with one or nore halides. R32 is an al kyl group conprising 1
to 6 25 whi ch can optionally be substit with one or nore
halldeé’ﬂéﬁgﬂﬁ%% fluoride, chloride, brom e&%ﬁggﬁﬁdide); or an am no
group. R33 and R34 are independently an al kyl group conprising 1 to 6
carbons, which can optionally be substituted with one or nore halides (such
as fluoride, ch{pride, bromde and iodide); or an al kyl cycl ohexyl group,
where the al kyl iety conprises 1 to 4 carbons (such as a nethyl cycl ohexyl
group). 30For the §d of conpounds shown in Figure 11, R35 is hydrogen;
an al kyl group copprig\ng 1 to 6 carbons, which can optionally be
substituted wt ne o re halides (such as quorlde chl oride, brom de
and i odi de); (sudh as fluoride, chlgrid brom de and i odi de).
R36 and R37 grQup conprising 1 to 6

car bons, f i be substituted gne © des (such
as
N
Cl
15
c8 (5771015): cl1 (6005978):
H,C CH,
H,C
o)
N
O
o)
N
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WO 2011/ 050353PCT/ US2010/ 053916 fluoride, chloride, brom de and iodide).
R38 and R39 are independently hydrogen; an al kyl group conprising 1 to 6
car bons, wbi2eti/osess3opti onal ly be substituted with one orcCrEarseolhabiddes (such
as fluoride, chloride, brom de and iodide); or a hydroxyl group. R40 is
hydrogen or a hydroxyl group. Some structures presented herein do not
depi ct hydrogen at certain 5positions. It would be understood by one having
skill in the art that such structures include such hydrogen substituents.
Speci fi c exanpl es of conpounds enconpassed within the instant disclosure
are designated ¢c5, c6, ¢8, cll, c16, c17, c18, c47, c52, c55, c61, c66 and
c73 (Chenbrige I D No. 6443213). Specific structures with Chenbridge ID
nunbers are shown below. 10 c5 (6099112):c6: (5652306) WO

201%/ 050353PCT/ US2010/ 053916 5 c16 (6605765):cl1l7 (661106): 10

c16 (6605765): cl17 (661106):

CH, S N
H,C
10
¢18 (5935083):
}tC
HC, N\
0
AN ©
’\{/ N/N\ \/\o
Nﬁ
15
C47 (6463344):
20
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c47 (6463344): 20 c52 (5582367):c55 (6104475): 10
(5872746): WD 2011/ 050353  PCT/ US2010/ 053916
WO 2011/050353

0o~ CH3
O
\/\/O
CH3

XCH,
O

€52 (5582367): €55 (6104475):

o

CH

10

3

15

15 c61 (5857595): c66

PCT/US2010/053916

¢61 (5857595): €66 (5872746):
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5c¢85 (6028717): OH In one enbodi nent, the nmethod of the invention
conprises adm nistering to an 10 individual diagnosed with or suspected of
havi ng ARVPQSi1tG503s3cancer a conposition conprising a composdoeebades ed from
t he conpounds desi gnated herein as c¢5, ¢6, cll, ¢52 and ¢85, and

conbi nati ons thereof In one enbodi nent, the conposition adm nistered to the
i ndi vidual conprises c52. The AR positive cancer cells referfee i

are cancer cells that express a 15 detectabl e anount of
"Androgen receptor” (and thus its abbreviation "AR') is

expressed by human cancer cells, including all isoforns an
variants of human AR protein. WO 2g11/050353PCT/ US2 (
enbodi nment , AR}g05|t|veocanc ¢1s, the growm h of ich can be inhibited
in an individ aI by pragtici e net hod of the ip¥eriyon, are cells that

express ARt e gl zed by any type of anti-human AR
anti body. Al man AR a re comrer ghal by _avail able. In one
enbodi nment , psitive cancer cellg, the gramh bwhi ch can be inhibited

in an i A by practicing the nethod of the ention, are cells that
express AR that can be specifically recognized by the anti-human AR

anti body avail able from BD PharM ngen, San Di ego, CA, under catal og nunber
#554225. I n one enbodi nent,

5 ¢85 (6028717):

FQC“N

<1!!i>’ "

OH

In one embodiment, the method of the invention comprises administering to an
10  individual diagnosed with or suspected of having AR positive cancer a composition
comprising a compound selected from the compounds designated herein as c5, c6, c11, ¢52
and ¢85, and combinations thereof.
In one embodiment, the composition administered to the individual comprises ¢52.
The AR positive cancer cells referred to herein are cancer cells that express a
15  detectable amount of AR protein. “Androgen receptor” (and thus its abbreviation “AR”) is a
term well known to those skilled in the art and is used herein to refer to AR protein expressed

by human cancer cells, including all isoforms and allelic variants of human AR protein.
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a detectable amount of AR protein is an anount of AR protein that can be
detected by a Western blot. 10ln one enbodi nent, AR positive cancer cells
are cel | swohat1/sg3sess AR having the ami no aci d sequencecCars2@ensmk
accession no. P10275, Septenber 1, 2009 entry, which is incorporated herein
by reference. In alternative enbodi nents ositiyve cancer cells are
cell's that gliwaﬂgggl 2 H}‘i’&%i%P%“‘éﬁﬁaﬁﬁe%ép%ﬁg%g‘ﬁ%%gy ¥hish ot b SRIEA

70% 99%; ihdG|dial B@%raé’tﬁk‘i’ng € g o Bhd idvBLEILER N Rt E’;?ﬂr&!%@m tHaeyol ogous to
the am no acid sequence provi ded 15 for GenBank accession no. P10275,

Sept entrpecifical BOOGognTded bARNp dwictdfvaetideilag Addantihdyapuehumeh AR exfdodexpr ess

such an AR havi ng, any., qf such sequences, erein the AR i s detectable by
vest er oy ¥k e e SO ARBR B B s PP GSE o
canger igkh san bdinBdRc€ ATindRAdual b PracafiaL theGibthsd af Bic PivRatiah, &rEadger
cells. The prostate cancer cells may be androgen dependent 20 or androgen

i ndepertb@mpress AR thatrpan he spreificatty gedogaized by the saR-lpoadn AR antleddysavailebler east

cancer - a €f AC 0 e - er

col s, b EDRAREHBLAISIn RRISTCAT RS beifiaRRY +i2sPIn ORI AL ) o
ER-, PR-detddedble amouint @O AR pratdio Bantdneiu@odf AR protein that cah e dstetteébyanbodi ment ,
the AR positive cells are hepatocellular carcinoma cells, cells 250f

t hyr oi dVEHAENOt. gl yobl ast oma, or astrocyt oma. The i nhibition of

grqyth of thg dﬁ?.e&%&ﬁﬂe&ﬁ?_A@pﬁs‘?{iv&%hkér c%ﬁé’all%%ef?@{hta{ é!grés@ N4V R R

conpl ete inhibition. Eradication of sone or all AR positive canter cells
f r om amnindheiddeqlentsfor lvaBael adtetstorbe. #1035e Softembbr hi20D9 anto¥, vgridwish of

the AR .Fosi ti va canCﬁ)r] ell's. In one.enbodi nt,d%}lt;:e i.nvention eilo\r%})ri ses

i nhi bi tNTREPYRIEIGFEHE RY Beehtre i AHEMPLY Ly oSOk iPRY Y HEEET S5 @G h an
ef f ect i s AP PreRTARhSARP &S hitni R hciPBNE R Meht & GAWBALTUY, [98V] Mgk@igd ruct ure
depicted in Figures 7, 8, 9, 10, 11. I n one enbodi nent of the

i nvent iaod incdwding dil witelgeas thergrbeecdinghomplogews tashmanmndidaceudnee pravedednent

e O P R T e R R e
i ndi vi dienl tRaBesisdenid ARGAviniRNP QL 1 ASQFEHETWUSRI HOGBR i asbiesh a

candi dat e by obtaining a biological sanple of cancerous tissue fromthe
i ndi vi d¥aster@fdotdet er mi ni ng whet her or not the cancerous tissue expresses

AR Det er m njng e [ s t.hdi.catii t he
i vi dual | ek A5 FARRRIP I kBT PR RREBE AR RIS I e nithe L 1% e
ti ssue @oes coltd arepposesscanceiedetist Tht prostmmuihcafce ARmal de ndtogat dapenddnat t he
individual is not a candidate for the treatnent. Determ ning whether the

car?@e_rcﬂ!ig"n%hi%%‘héld%dé%tses AR can be perfornmed using any suitable
techni que, SYGRL@S L MAbRgie R g@ﬁﬁ@é &lﬂﬁ%fe B2 @ﬁlc%wg! ﬁa@@“oreatspe
| sanpl e obt

invention includes transtformng AR In a biologica al ned fromthe
i ndi vi duaaéerical] omanbARatype bbbircast @apdee x¢llsapab vaket eluxtyi arg ARhpositiRecarithebody

com! ot 42| A0 ed 1054, ueplse. o101 DAL o ebod s, (he
In another embodiment, the AR positive cells are hepatocellular carcinoma cells, cells
25  of thyroid cancer, glyoblastoma, or astrocytoma.

The inhibition of growth of the AR positive cancer cells may be partial inhibition or
complete inhibition. Eradication of some or all AR positive cancer cells from an individual is
considered to be a type of inhibition of growth of the AR positive cancer cells.

In one embodiment, the invention comprises inhibiting the growth of cancer cells by

30  contacting the cells with an effective amount of a composition comprising a compound
having a structure depicted in Figures 7, 8, 9, 10, 11.

In one embodiment of the invention, an individual can be identified as a candidate for

treatment with a composition comprising an effective amount of a compound selected from

the group of compounds depicted in Figures 7, 8, 9, 10, 11. The individual can be identified
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the determ nation of whether or not the cancerous tissue expresses AR
and/or fixing a treatnent recommendation for the individual in the tangible
medi um TWe 20angddsBe medi um can be any type of tangi bl e PogdiSacmo/0siseh as any
type of digital medium including but not limted to digitized files that
can be stored o co uter, or an_.l15el.ectronig

messagé StHe £ AN & ahogloa Saa}pé?/ Cergustitsue from swl\ﬂgﬁ%}. der so
as to C!i%&‘%i'efé?mﬁuﬁg @ﬁ&ﬁ&rﬁr Rk afe%ﬁéer&&%%ye@résg&,q&m meteeﬁghﬁgthfeor the

i ndi vi dual that conprises performng the nethod of the invention is
devel opedcerous tlssuMpp@sswAanmdmapm tiahihe ievidostpoundslidage fopehd or mi ng t he

phar mad Gt FFSRe et b eap BT Gee LA Sd delPie SR et B8 ¢

Somg  eXaimeli®sive that NG idudINg nstk éaldldRitd foF th¥ trdafiflent Détetnhifin gwmﬂwﬂ@& can be
found in: Rem ngton: The Science and Practice of Pharmacy (2005) 21st

Edi t i orFanqipysdirenphipacsseAAR (cpp bF nerdermodiusingaue seitall¢ techijque, such as

Comp oS biQNS P LLAhAR: 1 CGOTRRNINRAIBRCHLARENENAAN EATO ARV Al ot o e

to an Il’l any ava route II’IC ora

par ent esiglbgicslaniplestesiusd fraﬁn thé imalpedud] dmeah AR-Bhtitaydycompaixyand dét¢ctings al and
intracranial injections. Parenteral |nfu3|ons i nclude intranuscul ar,
i nt r aveR®OK- ar}t}bpfi&awglﬁré}ﬁmg@ﬁﬂmawé?ih@wap CHfY subcut aneous

adrpni st r at ijgn, - Jhe nE'B‘Gd'ﬁﬁQnththé ﬁ%eﬁtﬁb‘ﬁ%ﬁh%oﬂ?ﬁs&eﬁﬂﬁ% £:08 PRGibR! liuhe:

concurrently, or subsequent conventional anti-cancer “therapi es,
i ncl udithgd@etminationl ofrwheelcbrtooncﬁthmﬂmempnme espnregses AR, 30d/ot ﬁxmgmt i ons, and

di ati th th f th t
{hat -t HEABITT GResdet B (el e G LG r Ot D B AR
the nethpde QBY HhR df MMRIYIE R, |sué119ascun9tt§f’ﬂee(q cﬁ’g’ltatl %dfwtlﬁclﬁcﬁmggﬁﬂ fyestration

and ot her well-Known variables, the sex and size of the individual, and the
type ardnistdgaligifizadifelepthat ¢acnuhea&toreénnercomem¢g atD¥E e €D-BEADPran such

CI‘I erl 353PCT/ US2010/ 053916 s. e in.the art.,.can
det! iéc“gﬂlcéﬁ}‘/f%%efsa%e Oﬁﬁ%tﬁ{lgl C IR C oSS e&ﬁo‘{lg ‘ild’rﬁd'ﬁ?ailllé?retpéo‘flﬂ%r 50
i ndi VI cusaé develop a tredtfed protoedigyRdrethynetrgdt@s it ginitvdnticandivitRal went i fi ed AR
i nhibitors that target aspects of AR function that are distinct from

AR- | i gaeEprisessheaorma theyncghodi of wedinyeiitiongy devielapedsi dent i fyi ng specific
I nhibitors qf, ARARRE WGSPLsihE RSB Ruh ot Perrb ARG mMHERENGERE iRERGE! !

may be prepared by mixing with any suitable pharmaceutically acceptable carriers, excipients

20 and/or stabilizers. Some examples of compositions suitable for mixing with the compounds
can be found in: Remington: The Science and Practice of Pharmacy (2005) 21st Edition,
Philadelphia, PA. Lippincott Williams & Wilkins.

Compositions comprising the compounds described herein can be administered to an
individual using any available method and route, including oral, parenteral, subcutancous,

25  intraperitoneal, intrapulmonary, intranasal and intracranial injections. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, and subcutancous
administration.

The method of the invention can be performed prior to, concurrently, or subsequent to
conventional anti-cancer therapies, including but not limited to chemotherapies, surgical

30  interventions, and radiation therapy.

It will be recognized by those of skill in the art that the form and character of the
particular dosing regimen employed in the method of the invention will be dictated by the
route of administration and other well-known variables, the sex and size of the individual,

and the type and stage of the particular cancer being treated. Based on such criteria, one
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lines. W& sel ected those conpounds denonstrating specific toxicity against
AR- expressing PCa cell lines. Notably, not all inhibitors of AR-dependent
transcri pyoaniMEsn3s3t oxi ¢ t o androgen-i ndependent PCa celPCTIUSR@S/053416 Cch

i ndi cates that AR transcriptional function does not, on its own, control
PCa cel rvival . We tested t best AR i h|b|torsfor |n Viv nti-

t unor tlfe\ﬂ.ueyl 4t %&&@W&&%ﬁeﬂ%ﬂm@t of * pRmposiien (e EH%IPS?‘E%‘%? he

ol ecullﬁglv{&gpam sms of AR inhibition by the nost effective conpounds. This
led to the discovery that elimnation of AR protein fromcells has a

di fferent i rfpactviogaicthé presentvixeation, rvmidsmriib&rdeégiiniﬁbimrs tha@etargqrasmtsicxfati on

funct f AR which..indigates that t | ival ,
and | | ROk yunsfta Y et RERR T Pbd ae k. UF OB B Febtenst cancer
cel I5s, jagntEying @ﬁ@&ﬁb ﬁhYublt@Eb%f%H@fd@ﬁ&ﬂ%ﬁﬂra{h@é@tﬁn ih lﬁt‘gwgﬂldapendent PCa cell

transcription-i ndependent mechanism which is believed to be an inportant
and pr dincaudasclagicd dbepsicosronnmsi demoastratigsperi it toxThey AEainboMR My PR%HAPl e i s

_rlr_lﬁlagt Ez(}satr?p %ellll’lﬁlr va\]ﬁta% Pehl 1nhm1t5rst£e r! rd%ée%ﬁ%rtlt t&‘fl@{nsﬂtl%ﬂ Jve%Q L E 1

escription ods used to
obtain atnhﬁagbﬁ&mdeﬁ)SndEheB@mbﬁﬁhmr @hith 11@bdted thieSR tilahkaaiptiohdV¥diction does
MDA- MB- 453- MMT'V- Luc, HelLa, ACHN, MRCS and HT1080 cells were obtained from

ATCC. FobA% itgrvih 6PRiES! HGachsdypuppyalndys tﬁﬁte@ g beptnidyiniiBirs forga yEpiaBld i n
Gur gva’tul’?ﬁ)r %Lrwt? @ou%‘% ra oc@e‘is &%%ﬁé@e an}l tth@|nl104 IJ}IKE' hTERT

cell's were by trahfisduction unan te rases unit in
pBabe- pucahaviems of ARGARD2Rnayoth EArodt c:ﬁﬁdcltlse vempoyndevTide tbdy tHordisdd&enyehatHest on

Depart t of d d L t
Conbt r (Ui P aRATo Rlose ToEals it GiTerar atie ob cal SEv L s Py on
(Tar ar Qyghe MhiihctBlatior? 991%‘5101? BPﬁka%ﬁlc@Zné@Qés t:hgtlﬁk coﬁ@ol@‘b?d@%@&lf ﬂl?v&élns ensus

DNA el enment bound by AR is al so recogni zed by several other steroid
r ecept omé hktelyeatMRﬁad_mf ArPepmm\@rcaucarlcnelisasudl gsdyeashcanicet ¢ells,msshaisheeddryonot er
th knovvn t he nost AR-sp ronot er regi,ons { rarova,

N e iR @R bl 4 Ja5 ey eR P iden bR i R a6 85016
AII prq&ta@tlﬁlp@ﬁbﬁt ahll PES/iARH PeoYBiz4® antMiderlapproweti.e cul tured in RPM 1640
medi a suppl emrented with 10% FBS, 1nmM sodi um pyruvate, 10mM HEPES buffer,

55nM 13- nercapt oet hanol and anti biotics. HeLa and HT1080 cells were

gld .”taa;ﬂﬁdc The %&@ﬁ%@l&é 1”5 g}e%e 3@@&% BRGLPHRE S preEAE HRenfiif- T ' €€

20 EXAMPLE 1
This Example provides a description of the materials and methods used to obtain the
results presented herein.
Cell lines: LNCaP, DU145, MDA-MB-453-MMTV-Luc, HeLa, ACHN, MRC5 and
HT1080 cells were obtained from ATCC. RCC45 and normal kidney epithelial cell (NKE)
25  were described in Gurova, et al. 2004. Cancer Res 64:1951-1958). Immortalized NKE-
hTERT cells were obtained by transduction of human telomerase subunit in pBabe-puro
vector. CWR22R and C4-2 cells were provided by Dr. Warren Heston (Department of Cancer
Biology, Cleveland Clinic). The pARE-Luc reporter construct and CWR22R-ARE-Luc
reporter cells were described already (Tararova, N.et al. 2007. Prostate 67:1801-1815).
30  Although the consensus DNA element bound by AR is also recognized by several other
steroid receptors, the pARE-Luc reporter utilizes a region of the probasin promoter that is
known as one of the most AR-specific promoter regions ( Tararova, N.ct al. 2007. Prostate

67:1801-18154).
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5 were used to generate steroid-free nedia (SFM. CSS was purchased from

Bi osource (Rockville, MD). Pl asm ds: The pTZV-wt AR and pTZV- ARALBD

| enti vi r aWOeRprEs83sBon constructs were obtai ned by subcl eoirrus2ab/opsohe type
full length (1-919 aa) AR or the AR fragnment corresponding to the first 639

o ootat o G ITBGAE et Bes S DM Sh AT v b bRt df REMICRE g
expr esshafla OfppRARMLE9RE 164, FBRBMMBodRS @tlﬁﬁMﬁMdfﬁ%dSS(nM grarova,

N. et al. 2007. Prostate 67:1801-18154). ThHe sShRNA equence corresponding to
t he nom¢reanedtharad andyitdmotes. HelmamdART VR TEATECTOANATEACCOAGEM media

HD1- K . G _Jenst t nent | ,
\lCJ)osephlv?ﬁlg1 @%WW%@%§ hﬁ?@éfﬁ&reﬁ/ﬁledﬁg#@@%rﬁﬁ?q?ﬁar ¢ §Qﬁ%}gf{%¢$gngg§/ and
was sal readyisaies Gehted sto?Sil-frebhBedid TNV -AI8Cw ¥esilreas¥@ ol Bidbourgy ovi ded by

Dr. Peter Chunmakov (Departnent of Ml ecular Genetics, Ceveland Qinic).
Lent i w(RQFk\tlH%uMHDJCtl on and si RNA transfection were perfor rred as previ ously

descrlbed on va, et al 4. Cancer
s 4. 5 oRRRisE rRYF 20N SRR SO CHBR ol P Y e RlonFonp RS

(consi &thdiﬂedoéy mloh1%MW®b§f@QeﬂQthhQQaPAR@N&CAJR&‘fagM@hQht around 500
Da) was purchased from Chenbri dge Chem cal Cin%rezsgratl on (San Diego, CA). DHT

was obtarigepniingre dreetist @}%acqflhﬁn@nlﬁki’arm&x@ ﬁtl\ﬂx‘éwctpd@y@pamai et@»H)

St € t
puﬁ@ha?gg?fpr’%%gé% g}bids@” ckﬁ?@f“ PB our s, %%gvg%a ‘%ﬁg gﬁlieé\%glgoe was
pur chas@BNA egailsREuhido AR A gdndriedings. dcRamcH r(rﬁrayar@kwm &al. 2807 arostig:
Chem cals fromthe DiverSet Library were applied to a nonol ayer of

CW22R- mel&@&cli%dém dhe shREAneqengy %r@p%dl%g tPuth%POIbH%%?@ BEIBPTAMpIM  The
next d vJa‘g%f @ﬁim CORP KR%E?‘QR%QQ%’&%%%M%J&WSG Assay
System rorrega son ) and e percentile o e reporter activi ty

i n chenfenstr-(Depatmehtod IUrslog@,SIosaihmml Tatfkehs(lastitoenmpaseds MC,dadtlesdany, elat ed wi t h

werld coNGhaBRen B ey R Eocrited (Fou b LN MGAES KEay Bk ien Chose
Obt ai neglo i P DR Yt G IREKBI D Hartnliit SANRIdCLRAF BleXc)] GIQV&Q&({ Qgﬁl@)

i nhibitors of reporters drlven by prom)ters contai ni ng p53, NF-Kb, or E-box
bi ndi ng eLemeyita; 10 ' atus, perfolaebaspravidusie dessbbedt orm

TRl e 50 8, SRR FE o -

consi der aChemicaNomEO 84,060 Dlx’dﬂ%t@hteh@d‘hl Qibrarrye(e@ﬁ:sﬁguﬁglo@%am %b icon or
| uci ferase activity was tested in HT 1080 cells with the uc reforter

an@Ohi tmeleerdefdsolaeulanmeciphi arpynsd XPPBry apeuechasqdnroraldgmbpridas Ehemisa
d d f CWR22R
consi \;’\éleo"%gb pPal% gﬁgﬁﬁﬁegn;% ?ﬁﬁ WADLRLSES RoB] IR EfinRAPrlathdd’

cells
Department (Cleveland, OH). Aldosterone, dexamethasone, BSA, RNase A and propidium

iodide were purchased from Sigma-Aldrich (St. Louis, MO). Casodex (bicalutamide) was
purchased from TRC (Toronto, Canada).

25 Primary Chemical Screening: Chemicals from the DiverSet Library were applied to a

monolayer of CW22R-ARE-Luc cells in 96-well plates at a final concentration of 20uM. The
next day, luciferase activity was read using BrightGlo Luciferase Assay System (Promega,
Madison, WI) and the percentile of the reporter activity in chemical-treated cells was
calculated (as compared to cells treated with DMSO taken as 100%). Compounds for which
30  this parameter was 50% or lower were considered primary hits. The list of hits was compared
with those obtained from other screenings of the same library which included inhibitors of
reporters driven by promoters containing p53, NF-kb, or E-box binding elements and

compounds toxic to HeLa, melanoma and neuroblastoma cells. AR-inhibitory hits that were
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per well in 96-well plates. Conpounds were added in a dose range from1l to
20000nM in two-fold increnents. Each dose was tested in duplicate. Controls
wer e 0. 19%0NBO/@m$315i .t g/ nl acti nonycin D. Luciferase &CTiUS2a1p/09%936
nmeasured 24h after conpound addition by Bright 3 o assay (Pronega, Madison,
W). The assay was run two tines and the effective 10 concentyation of
conpourft HFiHI o1 ﬁng_QthB_%SPtOéberélémﬁr? 9X%9d0§o‘g;ar%§u%ﬁﬁ%l}s RHRONGD (ECS0) vias
cal cul as:pgéiﬁE’YnHﬂhﬁﬁ b%s@riﬁtﬁﬂﬂ%sfﬁ%h 8p I&EEJ&@@adﬁ%'it? vaSRLEUSY HBIRRDWar e
(Biosoft, Chenbridge, UK). Confidence intervals were calculated for each
si gnoi deells wittghd CEV -tunyrepersaynd @elcbmpoends aptiet mdhisnystdamwedrt chphatagsl at a
density. al l.ow ng 6- ays of exponential growth before confluency. Medium
it R SN R

and co every 48 hours 15to mnim ze the effect of

pot gnt i al DeerBeIERdert MHiBiioh bf YopoAbtt Rfivify ABWR20R del§ WAt pload ansX T derigsence
of conmpound, cells were fixed and stained with nethylene blue, followed by

ext r acticoefin Phravatiplptas- Wionmpongs spgeaddedivecdase prse drast | jo 3R0098him  Each
assay was gL Lh Pl GalSe 39 (R if il fIRLENES RAGE WREN FONBIRo ARf
wel'l e I ng u ? est.

conpound-treated wel'l s was determn ent'’s
20Dos e-idepenidRihomPélh D). HueiTerabe &eivity Sra0Wdasurbebaisaft@cBmpbai el dadionldl 03
cells per well in 96- well plates. Conpounds were added in a dose range

f rom 1 Braghp Gdoesmy (Fromgga.fadisam dYle Bl assayreesrug dwe tiges apé dreedfechive

triplic r re.qQ..19 f.f ect.non.cel i ahidy

soi'®) B SnoaBah b AL ENGE P RSl el wC B SO SPIERR,
days anghastdaildidd@othaRignsdi@bpedxination meihivnd 8he CdlteSynfsofthanwe@idypfiext racti on
of the stain with 1% 25SDS and spectrophotonetry at. 650nm The assay was
run t wd-henpsilzaddk)- sealdenss ntpyalsesgie ealculpted fordachpigBiofd-concent rati on of

conpound sURRY -A@a :%é&ls%& ﬂt&%né%@eﬁﬁglﬁt@m @&sﬁ?a]]%g LR opas

cal cul at eg—gy—%)l appr oxi mati on od using Cal cu %n sor'twar e

( Bi osofdxporichénbgrodgebefl€)conToericy d dMakeurn nhé camapeunder® replhoud ated § lorureach

Si id. Selection_of conmpound-resistant variapts of 2R cell s was done
by 1P UBEITBHZDHOR§ oL RoBel m&pogn@avgab#ﬁwﬁgﬂp% Gy HX_ BYPAPES0 of a
conpoungeschREsF GaldoindRERs WeR!fided 480 YRidet SRR B Blue! fllBG¥%d bgached a
pre-confluent |evel. The procedure was repeated Several tines uhtil no dead
cel | s wetrectoinsdithestainrwith B oS emtspeotfophotomigus ¢S OnndEach assay was run in
2011/ 050353PCT/ US2 /053916 PSA prateiin levels in conditioned nedia were
det er miFBHC4T 114 T A BERE SR et i R Er e Pk i hound for
72h usiyghe"ddudenrs RRALELI SA Kit" from Antigenix America (Huntington, NY).

Western bl ot analysis. Cells were lysed in Cell Culture Lysis Reagent
( P28mega, Dose-dependent inhibition of cell growth: Cells were plated at 1X10” cells per well i 96-

well plates. Compounds were added in a dose range from 1 to 20000nM in two-fold
increments. Each dose was tested in triplicate. Controls were 0.1% DMSO (no effect on cell
viability) and 50uM 9-aminoacridine (complete cell death). Cells were incubated for 6 days
and then fixed and stained with methylene blue, followed by extraction of the stain with 1%

25  SDS and spectrophotometry at 650nm. The assay was run two times and, based on the results,
the inhibitory concentration of compound suppressing cell growth by 50% as compared to
DMSO (ICsp) was calculated by the sigmoid approximation method using CalcuSyn software
(Biosoft, Chembridge, UK). Confidence intervals were calculated for each sigmoid.

Selection of compound-resistant variants of CWR22R cells was done by incubation of 10

30 cells for 3 days in the presence of 10xICso of a compound. Then cells were kept in drug-free
medium until they reached a pre-confluent level. The procedure was repeated several times

until no dead cells were observed in the presence of a compound.
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5 Madison, W). Total protein concentration was determ ned using Dc Protein
Assay (BioRad, Hercules, CA). Western blotting was perfornmed using precast
4- 12% SDSWBiaveoseesBs (1 nvi trogen) and PVDF nenbrane (Phacwmase@oBsdiech) .
The foll ow ng anti bodi es were used: agai nst AR (BD PharM ngen, San Di ego,

CA; #5542 1i ug/ agai nst | oadi cont r.ol S nt Cruz

Bi ot echnom%iﬂgé?%%!ﬁﬂ% Qadijione '3'3 gﬁg?lgleagﬂerelmuh?yeé @? tvvlfho(aﬁ i on
b 1145 > |

was basg ﬁ&?l@ﬁﬁ't@ét@glgﬁg Mﬁ%ﬂhﬁﬂg ﬁMmQﬁ@@ %} W R *ﬁngSAgﬁ%f s were

renmoved om cul ture hes usi ng trypsin, WI th resuspended
in 300 Anbri@odBSAngton A8B). f ol | owed by addition of Sill 70% ethanol. Cells

wer e ket -20C for, sev hour s, a ai.ned wt g/ mlpr opi di um
i odi de anpegﬁwé&llﬁﬁmggﬂéﬁwe YH$ geagens @mﬁ%ﬁx coﬁt eﬁt was
assess afaiséd) @vﬁ f&%r&é@?&dn@bﬁﬁdﬂ%ﬁ L RREmARE uSak 'ﬂ&ﬁé{enﬁlﬁsta‘ﬁ@léfbda@eﬁ on

Di cki nson, Frankiin Lakes, Testing of conpound safety in mce was
done acﬂ@pldm@A)OV\émtehA@U@I@pmsqmefbﬂpmbumng)precéFShé 18%p8PSMentex\wals per f or med

42010, O RSt PRT P S StheR TR Buflef AL

dos es h@@& Qi stRR $BDVEHa8Nindeh ol Doy | VA ﬂmgzseqwgml)eargtalﬂsmmﬁf%—a | C50
in mg/m X1§00 based 20 on the assunption that Aj? of nouse tissues have an

appr oxilatdies itihESapta Grar)Biotraknodegydaoritatra. CA)ect ed intraperitoneal |y

(1 10; ) nA%EIg/%st 0: ;Ecell cﬁgc e%Bsgrzg g’?qr t\;vysgoasgé) o) gt%ﬁg }4' c\éﬁ Eﬁlt)y @fog 4 uﬁ{l tro
cytotoxic ce were o for re ays before
each ofiodide. 190bsleamedrerhoyRIctdm l@ﬁlt@% dpBXd €k (rﬁmﬁﬁ wAshahalitd PBXIa@BO (dose

3). The control group of mice received 3 |£{ie(;ti ons of 25% DMSO- 75% PBS in
i nt er varsspgnded in Wb@l %)BSSAB‘I%% followerhy dityorwfawgp% Ghanopralspyrsdl by

Bi oRel nti - ff. f
compourtdg frnoheck" i hoReand drhor L Bh 19 HEOEs R AR5 i n & week
ol d malg.ahbysi p'f%ﬁl@RNa@;@AffBP%HaJt hatt ([0Ai BRRRENASasséNd ud am@s@ 2
xenograft nodel , C4-2 cells were injected subcutaneously c.) in 2

si tlés dfalibacmshrome and 0Questtspitgete (BBDoBIDbslongnc EsnkBr helltaerJ) NA) in PBS.

Upon devel 0 ment of 30 vi ibl e .tum)r t he e d usin i tal
cal i per PRsTane s E e B aTAL UG i etPorolotot
Vol ume=ngh BristeMvelisH8rmdd GEnd\&tBrel ¥ ﬁ@e‘k&ﬂd WIH@\@MQM%@G frof: H&k@dd y for

6 days starting on the day when at |east one turmrg? nmouse reached 100
mB in (%tle@apﬂl&/éN)n%elclg@ﬁr gp@p;dcmoacwwonmﬁremﬁ oWRkzRtx ndyr édses nodel |

per 1 ndeuTel) mPERSOBRR Y 420 g SRR g et BEMR NP\ R BT e

when t he thel BRGM@EieHVHHaP 1 @ oS mdBscaissads Ha®asah a oﬂiﬁ&te w@irpewndmiyehe diluted in
captl sol (CyDex, Lenexa, KS) and delivere ntravenouslg ﬁto reduce "first
g

pass" |qovmou@dsr\é@r@ynJéﬁ@@néraa%ryton@rﬂyél RS2 7T EIMBPCE "p BBSgastinge fleme used.
M ce I y. Mce
ver o oo paCr el RARRL O P ol T e BB SRR e YRR REN 2L
t unor rtb&e hlegzls Hd6@ elaﬂBof t@@muasaqaem iojflectidi® of GOKRICg(dost 1) amd t@I)KIO@d (desd
treat ed3)m lgeecovl\ll%rsol gr%ﬂg 0 rsnllcne recAel}l\%/ ;[njeectlons of 25% DMSO0-75% PBS in intervals of
25  three days. Blood biochemistry analysis was performed by BioReliance (Rockville, MD).

Testing of the anti-tumor effect of compounds in mice was done according to an IACUC-

approved protocol in 8 week old male athymic nude mice from Harlan (Indianapolis, IN). For
the C4-2 xenograft model, 10° C4-2 cells were injected subcutancously (s.c.) in 2 sites of
each mouse in 50% matrigel (BD Biosciences, Bradford, MA) in PBS. Upon development of
30  visible tumors, they were measured using digital caliper. Tumor volume was calculated
according to the formula: Volume=Length x Width?/2. Mice were injected with compounds
i.p. daily for 6 days starting on the day when at least one tumor per mouse reached 100 mm’

in size. Five mice per group were used. For the CWR22R xenograft model, CWR22R cells
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EXAMPLE 2 10This Exanpl e provides a description of the identification of
conpounds suitable for use in the nmethod of the invention. W screened a
i brary oVOo=mald503m| ecul es to identify inhibitors of ARPCWUSS@EI®EI%E a
cel | - based readout approach for a nunber of reasons, including (i) we

want ed to broade £ potential targ fromjust the AR proftein itself to
t he entVy'e 1%“@1‘%8&?@ B%{tlHQ\%’;}umMﬁY o matrigs; lhd)(neﬁ%g?rtﬂl i LRI WaYitro

bi ocherg.gali vAkaaye tuéﬂdr)grév& td §51E'é)6f aﬁh@a@fzsﬂmxs tyﬁ%ﬁm/\rs@@aﬂm@im&bﬂ%lsl te
of ARis responsible for controlling cell survival; and (iii) the crystal

st r uct U€eDek, Eanicka,kehHgind dafvdred intrav criveely (toaﬁdlme“@ﬁrgt@taSS”myer ¢ifecthenckat t er
two fac a.rati nal.desi n appr.oac not poss ncrease the
el T igohs SR PRyt BRPRTR S Mgl PR daitpn B GR 3G
20mac hanéastiked Gyl gtiedr dby MNToBRedré B@hshilddt REE@lH 00 instutioRkPeh A ey st
andr ogen- independent cells fromseveral available cultured cell Iines,

OVWR22R, the sizgigbtumer repshed Hi0Qrmpms (raseprrisgn opthg|tither growdhingiontrpkband tesatads i s
not afnﬁggggsgxn F&négﬁﬁﬂggtg androgens and AR transcriptional activity is

decr easel 4red to other PCa cel l lines) as a result of

androgen abl ation. Another inportant feature of this cell line is that it
expresses a 25 truncated nutant of AR | acking the LBD (ARALBD Cancer Res
62: 6606- 6614) . More than 50% of théER@MBIdiein present in CWR22R cells is

t he oARAL By f,Qf %ﬂo@ld%%lgg?&?ﬁ% nef thk fdehHfibat] o‘ﬁfbg p’bﬁ slsﬁﬂPamy%@ggl ng the

Uslng cellsin activity Is a nmut ant
LBD i nandasmdthbéef theameasonf isolatlng smal | nol ecul e inhibitors that act

t hr ough hani s { her ibitio A interactio T
ononot r oG SHhess AT Re WAY! I Garls: | egaarbl dRor AR o ackel b ¢

sui t abligsdA98dut faﬁﬁroh&ﬁﬁ? hfnhﬁl%&' (ﬁf}ee‘%%né %l@dlhg [i$ weWRanodng ok aRIek &l ¥

gener ated COAR22 s in whi only Al IS present. CAR22R cells were

co tr anmmmehtavget fromhRNAhct équabtengltselféo mhrﬁt mh& seghatisgipathwef, whigh is
geno s A Lranscrl nd an e onstruct directing ectopic
oS Se aRE ot HRSE A PSR B S S S N aRB o 10 T PPece
cel I's, ﬁlﬂ@wﬁ%nﬁ@vmaafgtsub%mmtregpuhslmelfyr @iﬁtrbﬂﬁg&v%ll@uﬁv[@m%ﬁl(ﬂﬂ) it fact or
and is localized to the nucl eus even in the absence of any ligands (i

| n st erayelfsraeturreefifubnlqrivi Rrwa aotihach resbicd oat - Buq foghe ietiseimmmtarts g IA and
le el ti f all AR prot t
P L BB IREISESRL gt © ol mnation of all AR prtein i toxic

To increase the likelihood of identifying new types of AR inhibitors that act through

20 mechanisms distinct from AR-ligand interaction, we selected the most androgen-
independent cells from several available cultured cell lines, CWR22R, to use in the library
screening. Proliferation of these cells is not affected by the absence of androgens and AR
transcriptional activity is decreased minimally (compared to other PCa cell lines) as a result
of androgen ablation. Another important feature of this cell line is that it expresses a

25 truncated mutant of AR lacking the LBD (ARALBD Cancer Res 62:6606-6614). More than
50% of the AR protein present in CWR22R cells is the ARALBD form, while the remainder
is full length with LBD mutations. Using cells in which much of the AR activity is due to a
mutant lacking the LBD increased the chances of isolating small molecule inhibitors that act
through mechanisms other than inhibition of AR-ligand interaction. To demonstrate that

30 ARALBD has ligand-independent AR function and is a suitable target for identification of
inhibitors, we experimentally generated CWR22R cells in which only ARALBD is present.
CWR22R cells were co-transduced with ShRNA targeting the untranslated region of the

endogenous AR transcript and an expression construct directing ectopic expression of
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5expressed ARALBD can support proliferation of CAR22R cells in the absence
of full length AR (Fig.1CGE). These results indicate that the ARALBD nut ant
form of AROhasl/tShEs3sane transcriptional and pro-survi valPCaatSemiony3vas t he
full length protein, but without the requirenent for ligand. In order to
nmonitor the effect of library chem cals on an act] vi,t¥ of . AR, we introduced

anl llOAR-AMé}BéFn“S-ll)J@iﬂP@r%]@’ HepdROEPDBRERT S CONSARED 4Rt C Pht o CWR22 _Rb
cells t Sﬂsgggfi %Fog%ﬁ{l‘% 1§cdiBhd td 1;1192138?5‘§§"%\%H ih 885 aLEedr 5@{?9%@“1 Aiji brary

of 34,0 cul es was appl | concentration td the
resul ti sgroR22 RiclRIm ($IEM§ mlalls with ¢ hereogd estiiygie d tshiaiim FighliAdaideR). IWie nlker ase

activity in the reporter cells at |east two-fold after hrs incubation
ver e seHeRPRYrat tﬁﬁi%ﬁfhmm@m f&#ﬁ@mt?l&ﬂs oricdpr f%ﬁ\l%fﬂ‘r el loenliged
(1) sco AR TS | : : '

1 bary gaued AR AP ROl BRI AR0H LECVRETHENT BB HE B IRCIATT. 11 ¢

i nhi bi t oRs(Fag. 1 CrRNSIhichPlch @ i0dicdte aius kiat ARNLBDAmuh ok @f $\Fohad the kdreg ase
enzymatic activity, and (ii) conmpounds toxic to non-PCa cells (e.g., HelLa,
nel anondanyRaptiendl paJ proosuavislcpcHBY apbeifli lengd) safeiny bufnwihat 8 t o AR

si gnal i pg) : LOXLCroFR unds. Filtered hits were confirmed in a reporter dose
response assay usin WR22R- 20ARE- Luc cells and those with an EC50

(ef f ecti vanoodaen troaitbothe k&setldf libgary bheneidals bh an acfivityegfok R ewe adioidu¢ddyanby

5099 of <1QuM were selected for further anal ysis. To confirmthe
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the effeGhicQbl HATRAMESnRPral é&%%&fté%. z§@1%?dr§r :o?l's?ﬁgg(') ?ﬁﬂcﬁﬂ %@%le@%ﬁgﬁﬁﬁé&n- Thi's

1

assay was perforned in a different PCa ce - than t used for
| i br ary astceenmtrgionof A0der to2bt mselxiag CVERP2R-ARPEaL telts dndrcoapeuipdsrthatcul ar
cell type. The C4-2 cell. line is a derivative of the apndrogen-sensitive
LNCaP cé&vibitgdduciferase aghdteim) the fepartetsdy 2bisast f‘go-éﬁmaﬁﬁy% {srsg%\kﬁﬁl?fl V&St r at ed
mce and, L EM A&y S EFRIH FhedltP I q8 i | ks $iabitinECa.

-2 ce?? gétﬁgvigt h%ysg&rre g\dl??ﬁLBeDﬁrr%{]gﬂtirino S aslsvg Leﬁ%Caﬁ%E%g}) Fgﬂgﬁﬁhaveﬁiﬁl ered
AR 160- r ethet etportsr wxiemessstainyitiviiicchmedibearpR.s.e (& GIGHR [Edbomhueifsesite | ve to

DHT. Conpaynds that inhibj.ted.PSA 30 secretion by C4-2 cells.by >60% when
appi | 6q L ACRHIEREPRPTOLE ST BN Ve S BaI0Bat S By or L RRBS Al o1 o uei ng
| uci f er agereAGE bivdyiatic AcEME 2t AfEokipeutd! theic kdastRpL 8 del k. o24leria) t he
presence of 10uM of conpounds and anal yzed as a percentage of |uciferase

act i vi t yelanogrl REG eetisbiatasdidwiontspecifiod vt ureleted fid adk sigialighNREionas
measur ed at 72h;FiFthredIhe[veI of B3A 1N VO 2011/ 050353PCT/ USZOle??&_G t he
medi um 57 PONES IS e i CHTFSE ok PR S pFRRURE &Y UItE

COMPOUNAR PMRGC a¢1R| ayid @bsasvith MERCE NEBGE VO tordastrtoA eaiehg inte@@tibs of ncubat ed
with 0.1% DVSO. The effect of shAR6 was neasured at 72h. The nunber of

col oni esengrtonartivity biéOpn @s eh@eMorcreopleared for further analysis.

To confirm the AR-inhibitory activity of hits on an endogenous AR target gene, we
assessed the effect of compounds on Prostate Specific Antigen (PSA) expression. This assay
was performed in a different PCa cell line (C4-2) than that used for library screening in order

25  to exclude hits specific for one particular cell type. The C4-2 cell line is a derivative of the
androgen-sensitive LNCaP cell line that was selected based on its ability to grow in castrated
mice and, therefore, presents another model of castration resistant PCa. C4-2 cells have the
same AR LBD mutations as LNCaP cells but have altered AR co-regulators expression,
which make AR several fold more sensitive to DHT. Compounds that inhibited PSA

30  secretion by C4-2 cells by >60% when applied at a concentration of 10uM were selected for
further analysis using luciferase activity in CWR22R-ARE-Luc cells incubated for 24h in the
presence of 10uM of compounds and analyzed as a percentage of luciferase activity in cells

incubated with 0.1% DMSO. The effect of sShAR6 was measured at 72h; the level of PSA in

Page 20 of 39



conpounds was anal yzed as a percentage of colony formation in the presence
of 0.1%5 DVBO. Sel ected conpounds inhibited AR transcriptional activity in
bot h cel IWDi2nE®50B9R22R and C4-2) in the presence of stecoiutgomasimal |y
present in FBS or in the presence of up to | OnM di hydr ot est ost erone ( DHT)
in SFM . Therefore, the selected conpounds are inhibitgrs of AR

t r anscrilpmcena Ofa&?ﬁr%/@eteﬁy Himr\l%a&ed frah 1 flie RiBars ol af sgePRYNd8 8B3endent

PCa. 1 i I i Nk ef f ect
of i ho "M E0 i Pescentage of K0S KB, D a o B OB PO P e B P £

of the shd@®mtw4d BchsdRdianM2ii Tiy Surhiosnaif dsloseb bfovaf indhd presait o1 O gVis, we
performed col ony formation assays using a single dose of each 15conpound

( 10i 1Mcoswoyrdsatay anplyzeq pnopgeentageof ce%mfmﬁ%@n puthesyesgaee efibl on- PCa
(HT308G e HeLa) cell lines (Fig. 2A). Wth the exception of a single
conpound%?CGG), the selected small nolecules did not affect the growh of
non- PCa cel |&latedAldnmpegadld ivikibREA ARetrdrscififididhdbyctival nobdthabll liaés ((HWEREDR ecul es

tested, as || as the positive control bical m de (an AR inhibitor

curr enta\“a Gstuinithe weenet Pﬁ%tEI)O} sdapps! gf@%?ﬂ@}fbﬁ%ﬁ%lfn TRRPTOSERER 9 8B 49 ng

andr 0g el S LRk ok 8o NEHR (B Sn SEMI! THEEBR! ulaglRra dofpBynd/ke ininilhe same
time, bicalutamde did not suppress growth of elther -2 or ONR22R cells

( AR- ex mfeds tragicripneoirad gegnviynd epeastéwo noelkls dfiandsgen-uidicpendsomRCaf t he
seI%cted nol ecul es did. Thus, we identified several compounds (c5, c6, cll,
clf, c18, c52, c85) with different degrees of toxicity towards three

AR- expressing PCa cell lines but ngxaxigigy towards non-PCa cells or

25AR- negative cells. However, several conpounds (c8, cl16, c47, c55, c61
c73) behaved dihws Exanipe provisics aldgscaiptide of fetoifget aftigsodentqsk eompeundy owthk of
LNCaP cel | n or CA-2 l.}S..~Th . und re. not weaker
i bi P R 2Pl TETRE Aeghait i Bt gt AR R i EE s &1 e
conpound#fdréiatorighii] W petogicdwolongffotnRionekdays ukiag a 8@l e of eaghounds c55,

c6l and c85 are conparable inhibitors of AR-dependent transcription as

15 compound (10uM) on several PCa (LNCaP, C4-2, CWR22R and DU145) and two non-PCa
(HT1080 and HeLa) cell lines (Fig. 2A). With the exception of a single compound (c66),
the selected small molecules did not affect the growth of non-PCa cells or AR-negative PCa
cells (DU145). Almost all of the molecules tested, as well as the positive control
bicalutamide (an AR inhibitor currently used in the clinic), suppressed growth of AR-

20 expressing androgen-sensitive LNCaP cells to different degrees (Fig. 2A). At the same time,
bicalutamide did not suppress growth of either C4-2 or CWR22R cells (AR-expressing,
androgen-independent cell lines), while some of the selected molecules did. Thus, we
identified several compounds (c5, ¢6, c11, c17, c18, ¢52, c85) with different degrees of
toxicity towards three AR-expressing PCa cell lines but no toxicity towards non-PCa cells or

25 AR-negative cells. However, several compounds (c8, c16, c47, ¢55, c61, ¢c73) behaved
similarly to bicalutamide in that they suppressed growth of LNCaP cells, but not CWR22R
or C4-2 cells. These compounds were not weaker inhibitors of AR transcriptional activity in
CWR22R or C4-2 cells than compounds that inhibited growth of the cells. For example,
compounds ¢55, ¢61 and ¢85 are comparable inhibitors of AR-dependent transcription as

30 judged by ECsy and maximal inhibition of ARE-Luc reporter activity and PSA secretion;
however, while ¢85 inhibits growth of the androgen-independent CWR22R and C4-2 cell
lines, ¢55 and c61 do not. These findings demonstrate that inhibition of AR-dependent
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30 judged by EC50 and mexi mal inhibition of ARE-Luc reporter activity and
PSA secretion; however, while ¢85 inhibits growth of the

andr ogen-wodepesasat CWR22R and C4-2 cell |ines, c55 an#Ctab2ao/omd16 These
findings denmonstrate that inhibition of AR-dependent WO

2011/ 050353PCT/ US201Q/ 053916 1 iptional activity is not, in itself,
suffici gﬁ?scflatl%‘tﬁiﬁ?té‘g‘é}’ 3 PBW%“%S‘—?T[] %HngISEﬁetﬁ SPPRIE%*&’EBMO PR4rOgeNT s. Qur

fi ndi ngjtfapindchep@atanet er used in the library screening, inhibition of
AR- dependent reporter expression in CAR22R cells, does not necessarily
reflect tHeutfmndig thyt bt peanptundsd Bithe libvgesceaining, sidyeen ef ARedcposdinbl e
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that also inhibit t ostul ated transcription-i ndependent anti-apoptotic

f unct i omndgpenaint Rfra qulis)thlloh%h ¢ Grissripyoindependamt mediiapisioing theipealiofi ed in t he

screen !ufepluﬁg(? ?oefﬂa;g% at ﬁi@lb%pgRt 4%@ ({%ﬁg {rélr%%g?@%nclﬂphaést o %fmﬁb‘ﬁnds that

transcriptiona I's aref y or other ‘e S of

t hese caRpohibis tm@mtmmramc@mmm-ladmndém entiapoftatic fumctidhef ARCHr (ihaie t he
toxi c conpaunds identjfied.in qur screen display specificity in their
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AR,1gbut rﬂlﬁﬁltlgﬁ) i ﬁgttpangé} E)anf ach?ftf Eu A E&%n@@oﬁ@ﬂfﬂﬁl otﬁ | dfrebids r(l) Bles@r gues

agai nst the secon scen er anal speC| |C|ty of the
conpoundempaovends onpariagl tlmuuag’nt Jotet dthe mmxhammlheT]se faft AR tha koxié toropouadsl PCa

cell toxjci. caused by .t he unds.. EC50. for inhibitiop, of AR-dependent
"5 1 oy MRl oY ehpSs KD R e RCie S A Rrip it S e o £ | on
Was co ”Pfi‘%&(i’dacbe 128 &Qﬂ'restsﬁl)é'&R 1Bt AFELRR o BUWERSRNAR!thded ﬁd?pﬂal;%ett ey

concentration of conpound résulting in 50% fewer viable cel 6 days after
corrpounﬁn@()a@i‘ds@gmt@ﬁ@comendrmortantIy, none of the corrpounds

de nstrat C n This is t he
GoTaen ToBd i Gladvas Mo &Rlsob By 8P RARPR Tk Sotoli R Toigfiat o s
appar enbaﬁnﬁteﬁ@é{ﬁARﬁﬁlﬁBm@ﬁﬁhd pahicem tXicityRusddRYWrhe boBpsrddBichays that the
EC50 for inhibition of the AR-dependent reporter at 24h is within the sane

range ashhiidon QﬁéRfdﬁpelndmt bictfgrasg ac@lvetayrs CWIlR2 IR erdlyanessyrgd @dhefiet i nhi bi ti on
f AR-d
O e e AR SRR e 5o REI A SRR AP ihicere 1o @

conpoundsndehaitioar ¢ cbmpbﬁnd @siGag Qeﬁo% feﬂh&&ﬂolé edly) 6slayd afgetcb@apowmid h t he

fact that so AR inhibitors are not toxic, ggests that there are
di ler eaddi "E@ Waﬂﬂywewéth@rfé?@tﬂ%@%gemqnﬁt)ra%mxmyl R4bfdaghi y t he

transcr b3 a0a) %& it o MRS Qb Al otk AnclipgamndaRgRdRal, ea

cells (simlar tothee rogen V\nthravva 30i nhibiti’on of
AR tr anwi'mahrimcomas apgatdny |4{6ydalysgﬁ¢:ﬂ'@ph(mttoln of tieesi RN Fi 1gure 2B shows that the

transcr epe nt nctioon of AR t t controls survival of
oo e R iy SRS PR A A Re B sehnsnal s SNt s SR rnebas 1. and
(1) 1 phHbkibiP R ©§ayRN }Hﬁlst({&%loﬁgt%tbg ﬁhﬁﬂhﬂo[t%ﬁ%ﬁ%%bﬁéhdbm{%@ﬂﬂﬁi&h

pro-survival function of AR without affecting AR-nediated transcription
wodbd becaxpbgvredotigithend twi dheregs alcprrﬁ@aombertvvsen ARtihbibitensnd toxieiki t9i t or s
were nOFPCIa%glrllst fofr Itﬁao%e %gmf)gdnds %Jat aree[oxw "tlo PCa cells. These results, together with the

fact that some AR inhibitors are not toxic, suggests that there are different modes by which

AR can be inactivated: (i) inhibition of only the transcriptional activity of AR is not toxic for

androgen-independent PCa cells (similar to the effect of androgen withdrawal); (i)

30 inhibition of AR transcriptional activity together with some other transcription-independent
function of AR that controls survival of PCa cells is toxic to both androgen-dependent and —
independent PCa cells; and (ii1) inhibition of only the postulated transcription-independent
pro-survival function of AR without affecting AR-mediated transcription would be expected

to be toxic to all PCa cells, although such inhibitors were not identified so far. Our readout
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WO 2011/ 050353PCT/ US2010/ 053916 system was based on nonitoring AR-dependent
transactivation, and conpounds acting through the hypothetical third node
wer e not We 20s0i5e358d i n our screen. W al so tested tireTAfSR@ON5IM6t he

sel ected conpounds on a larger group (n=10) of non-target cell lines

(non-PCa cell and PCa cells that do not. expres R | es of 5
these d&YSCTAMEs bﬁ%ﬁ’aﬁ |THOIFY°&E}SeA‘iZé‘3Pe§gFf§é’Ea€6“ﬂiV? ndh CQ‘B@H@%?‘. nI})‘gt o target
cells aﬂﬁoﬂﬁﬂh&9&#&h&ﬁmﬁﬁnﬂ%ﬂﬁkh%§e%§ﬂEém@&mahﬁo&Q&&%ﬁtrat'Ons tested.
Thus, we can conclude with a high Ievel of confidence that the sel ected

hits that Wesrodgstedthi effest cditle sebpeied condppunds dPGalacgsk gupxXpr EB9if ngn-AR,  and
therefore, the.toxicity, of. these 0 is likely ta,be rel to their
ef ect _deskel ipPraSita e 1ERS rEPOREYRIB o) ot EsBRBhEE that are
t 0Xi5C t ehcRAatE @hd sho®@din PEyudd YC dQdedtdit st W e ERLE G it far %@1@& A doRsogiegr ee

of their toxicity: conmpounds c52 and c85 kill practically all of the PCa

cel | s i o ARenagatiyuecdlsisiallegnepntratipng tﬁﬁteﬁia%us velsan censhysisuridsa bhided! peduced
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(Fig. ounds " C I~ conpoun

c18). I ym: hﬁ& ¢heldbat therodiasest thbsmfoe@@uﬁ@s 1ts higcllyito®e aflaticdh wﬁhairleﬁthctafn t h e
dose of the conpounds still did not result in conplete elimnation of the
cells. ™is suggests that a subset of the conpounds suppress proliferation

of |gCa cel ' 1.Di b sessed
theBceII éy%?gﬁﬁ#gﬂgmﬁg¥%%%J%?khﬁghgég ﬁ?&m%?g§€e3§%p?%bgg¥ﬁh%%€g§or|es of
conpoundsidétirietat twerthtegbtits meapauthdsicgfee bl enciri tositity:ypenpoodds, c5285Y cBeads to

the a ance of eIIs th 20s ent chara terlstlc of
apopt of KAl Earicaty efigh 4y Pa GHE e aalturdtp sl e i copfrorina b TS |
represeghatd Yé%iu@&i@@blfﬂg% &ﬁnﬁa?&i 2808 A ¥RRrdl Qéﬂs Bl@t no‘% Ub‘)'loﬁié SRty esult in

appearance of cells with sub- DNA content, but | ead to changes in
ceI | cy(ffig. AT sonipoundsord anndwﬁcmdctaeamit sbewh fmyt@hmoandsecsltl Qb?nd%)ch]etas@ in the
ort n of cells in & of t cel | cle an se in the
b dBor ¢ 1R BiseEdorSih &0 frsos AR futlorPeassS el Gnibsing AT gf
Cormou Nelguit M bdthpleRG 1A ARP&ITARNE 1k I 'BHIS SudgRtth fat b But%@ﬁéﬂlﬁ@@om{adlﬂﬁ@endem
PCa cells cause either gromﬂh arrest or apoptosis in these ce Whet her a

conpoundurpaess @solgeigtipmobPEe sellsobutalogt s81 thems T bast et raspibHBY WS/asserecdot ency

of the &%ﬁ%&&ﬁ?ﬁ#&%&@f g( lecel'fﬁréja 1(?1? géthtcra@cg@(i‘és cR{c 1(1111ds , Fig.

2B) . e provi des Bscription of the Correlation
bet vvee N TedaemExvieh ctcynpzi‘undmﬁmél fieks typewes s:SPﬁIaads&b ltise zfp@darhﬁ@l of cefl§ @ith on AR
praotein | evels. Based on the results des rlbgg above, we can dlstanU|sh

t hrie ca%&érl?lﬂé C@flteeb%&ﬁrd@tlaﬁﬁwpf% qelin{tie S 59 sIngpnisgst desgtpens of the
transcr ppid With FQRAEARERAInThoAHEs SEHESQond HpcRES U ATHRENot result in

appearance of cells with sub-G1 DNA content, but did lead to changes in cell cycle
distribution indicative of cell cycle arrest (an increase in the proportion of cells in the G1
phase of the cell cycle and a decrease in the proportion of cells in S phase). Therefore,
25 different subsets of compounds inhibiting AR-dependent transcription in androgen-
independent PCa cells cause either growth arrest or apoptosis in these cells. Whether a
compound causes growth arrest or apoptosis is not determined by the potency of the

compound as an inhibitor of AR-dependent transcription (i.e., Fig. 2B).

30 EXAMPLE 4
This Example provides a description of the correlation between the toxicity of compounds
towards PCa cells and their effect on AR protein levels.
Based on the results described above, we can distinguish three categories of compounds

among the inhibitors of AR-dependent transcription identified in our screen: (i) bicalutamide
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andr ogen-sensitive LNCaP cells but do not affect growth of

andr ogen-wodepesasat C4-2 or CWR22R cells (c¢8, ¢16, c47pCtABs201003391@and
c73); (ii) conpounds that suppress growh of all (both androgen-dependent

and - independent) PCa cells expressing AR (c5, cl|, cl7, and c18); and
(iii) cﬁﬁ%gﬂﬁw@ﬁ&w &lmprfesaﬂrowgg gRgrp erswéﬁlée i PA&Q‘I% beironed aHeey . The
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several hits of the first categoré that are not toxic to PCa 15cells. This
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i ndependent cells (and woul d account for the observed inhibition of

AR- depeanathgntics efznespoimpds asnycll Brscvdrel lotsiod thdBusticatégony Hiat argmobfoxiRoPEpendent
transcriptign wthout a decrease in AR ei n. evel resses grow h of
andp oo i HshbRiahaRef AL ERESehCu R AR RS b7 R R B P RRER Sl e, "o
does ndfisdppédrat ROMARIP@t&H foht@k cEIIP ah camest, Afcafin® hiithl ARTISFOi@iund e t oxi c
ef fect of one ARTIK 25 conpound was denonstrated by in vitro selection of a

COWR22R neingasicAds indiibiters dig naRaifect thedevslof ARprgteimm the eellsgkigrgAe. Tihis or

details i.hg i é r.ar II's in the
presencs)t‘alp]())(lfr’ts(s:tggt %lﬁag%tﬁﬁgsﬁﬁﬁﬁg&i%tdgbfggggﬁ% Blrl%gg?%% C%IS tﬁ%ﬁéggn when grown in
t he consdnadiptiohdadsperdait nebRanfdnh.gCodEasisontuifclie vardius adrapoundatindddtdsshati kel y a
direct target of c¢52. No clones resjistant to conpound c85 re qbpt ai ned.

30AY arfliEBHINGHAR Peodtin dradiedaadt ofaprdrograiepdrbimndndessprersnt c¢lietd on of
AR contyQli§ aS %2 theQfbs&i¢ed ffidiSon emﬁg{ég@ﬁd%ﬂt ttrﬁﬁc#éticﬁl?:[ Gn e Jii@ rdfape
CWR22R cel I's. ShRNA tar ge

constructs on the survival o t 1 ng AR causes
suppr esshibitionfof AR-dxpmdsEitansdriptidh mgthbot @ddodasain AR podtemReprlosuppressism | ar
wni oh BEPETGH AR e S P AP B e S anent BCa Gy e
not kill them. The critical importance of AR elimination for the toxic effect of one ARTIK
25  compound was demonstrated by in vitro selection of a CWR22R clone resistant to ARTIK
toxicity (Fig. 3B, see Example 1 for details). A single clone was obtained after growth of 10
cells in the presence of ¢52 and this clone retained expression of AR even when grown in the
constant presence of ¢52 (Fig. 3C), which indicates that AR is likely a direct target of ¢52. No
clones resistant to compound ¢85 were obtained.
30 As an additional test of whether a transcription-independent function of AR controls
survival of PCa cells, we compared the effects of two gene constructs on the survival of
CWR22R cells. ShRNA targeting AR causes suppression of AR expression leading to
elimination of AR protein similar to ARTIK compounds). On the other hand, the AR mutant,

HD1-KRAB-AR122, in which part of the AR transactivation domain (aa 1-122) is substituted
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i n dkRix he
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for PCocy&at @[ﬁﬂﬁgh étrﬁti?s%ctwh%ﬁ-lﬁ&‘ﬁ%e% fuindQorN@ht IQaB'HoE Qéeanhhr?’aktehE&Ft ions in

men. However, the MR systens are functional in nmen and their
i nhi bi tHTG\rIOIWya cross reactl ve AR inhibitor 25could cause adverse side
ef f cts, especially with chronic adm nistration. To det erm ne whet her

any1 of our AR-inhibitory conpounds also inhibit GRor MR we first tested
whet her the CWR22RARE- Luc reporter syahvanpised for our screen is responsive

to steroids other than androgens. This was an inportant experinent to
per f or m si nc¥veia steiot epegptais 8B haigehigidp hemplegome inpledien &, and tthstmeeh

m ght s in SFM
wth elc@#éaﬂr %és{egﬁ{l\ld@l{gr%@gggfr%gmgs@ne 5%% ngﬂc gé‘it édost erone
(Al d) a[gdndiﬁaats\thlt@ﬂfoi‘rtmbfﬁéﬁﬁew}ﬁdrs ulltre;cofgfmzé hed bmeseﬂe@amre mbeee@&noé t he
seI ect hits, Both Dex and Ald |nduced activity of the ARE-Luc reporter in

anend. Aflgipts (epsolaty tRsletnétt@lwomop 351ipd AgWRttEca MR f Pt dipandi s

act ' V' tﬁ(te?é&ﬁoﬁ Ekeach as our screen) could, in theory, lead to isolation of molecules capable of
inhibiting all of these SR. Inhibition of ER or PR is not expected to be a serious problem for
PCa treatment, since these receptors do not control vital functions in men. However, the GR
and MR systems are functional in men and their inhibition by a cross-reactive AR inhibitor
25  could cause adverse side effects, especially with chronic administration.

To determine whether any of our AR-inhibitory compounds also inhibit GR or MR, we
first tested whether the CWR22RARE-Luc reporter system used for our screen is responsive
to steroids other than androgens. This was an important experiment to perform since our
library screen was done in the presence of FBS which might contain ligands of GR and MR.

30 We treated CWR22RARE-Luc cells in SFM with either the GR ligand dexamethasone (Dex)
or the MR ligand aldosterone (Ald) and measured luciferase activity in the presence or
absence of the selected hits. Both Dex and Ald induced activity of the ARE-Luc reporter in
CWR22R cells. Moreover, all selected AR-inhibitory hits suppressed this activity and the
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WO 2011/ 050353PCT/ US2010/ 053916 extent of suppression was proportional to
their effect on DHT-induced ARE-Luc activity (data not shown). CWR22R cells
express 0 20/0p03BRALBD, but al so full |ength AR cont ai RCmgiSbBDosasi@t i ons
that could affect its ligand specificity (Fig. 1). To test whether the

observed 5i nduction.of |uciferase by Dex_and due activation of AR
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data do not conpletely éxclude the possibility that the h| s affect GR
and/ or MRrRAZGHpocifiosiRNAab drckceR I(lsoth ALBDbarfdufullHeagtie) expirdsyiomtre CMER22Rur
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whi ch BRloPRELAE s huEs by bl Gires Boands g T DRI AR s TN (H5E0t Bl
2008.  DBjisasRBfAH; tp%ﬁ% cdiRAr AR AaQdf) a cé%rotl Elﬁ'ﬁﬁﬁt Qﬁ{lagllfu@f?&@s &gl | s with an

MMI'V- Luc repor construct containing a bi ndi ng el ement recogni zed by
al |t hr pen8Ruons hatsrqrfcholBD- ma‘gttadnARlpmsbm i8 (ByBE2Rnceldd (FighiStA)cbimpounds

e t for c66 DHT- st.i. at ed. r.epor.te

oty ¢ bt HongrTBEE i G e (s S Bui AR AV e R o isg)

Ther ef 0@ |ighRisCRmG thiheDTai t FRSEME tintd) theSRitLsd & cBinplofa ecdh@sthar e specific
AR 20i nhi b| tors that do not have activity even agai nst the highly

horrol og@gsslt@ityah@i tM'\’hl(LST%ffﬂCéGB) andfox AfRIagtiGty in otheyechs.t conpounds,
ropresent gy bR B (TS AP ATTHN ERREORELPRALESe. £l Lecdfon A2 and

c85), were s ec i N Vvivo o on a he preV|ous assays.
Conpou ndS?Eﬁéﬁsti.ﬁcd’r eble@c\tvleldh,caeteoxﬁmgvte ltlye lht@wmfb,oerx@ﬁssmlR, Mfabndl ARY(Zhsb% af t er

! hl(')Sur iCrég alljlb?(%dSO nDBvl\ertP%altn?aEcol 154:440-45029). We transfected these cells with an MMTV-
Luc reporter construct containing a DNA binding element recognized by all three SR in its
promoter region. In this system, all hit compounds except for c66 were specific inhibitors of
DHT-stimulated reporter activity, with no effect on Dex- or Ald-stimulated MMTV-Luc
(Fig. 5B). Therefore, we conclude that most of the selected hit molecules are specific AR

20 inhibitors that do not have activity even against the highly homologous GR and MR (Table
1).
EXAMPLE 6

Five hit compounds, representing both the ARTIS and ARTIK categories (c6, c11, c17,

c52 and ¢85), were selected for in vivo tests based on all of the previous assays. Compound

25  ¢5 was rejected due to very low microsomal stability (<5% after 1 hour incubation with rat
microsomes). The toxicity of the compounds was evaluated in a dose escalation assay in
which male NIH Swiss mice (n=4) received three sequential intraperitoneal (i.p.) injections of
each compound delivered in 3 day intervals. The first dose was 20-fold higher than the irn
vitro 1Cso (20xICsp) for the compound in CWR22R cells recalculated based on mouse weight

30  (see Example 1) and the second and third doses were 50xICsq and 100xICsy, respectively. On
the day after the last injection, half of the mice in each group were sacrificed for gross
pathology examination and collection of blood for serum biochemistry assays, which include

total protein, glucose, bilirubin, and creatinine levels, activity of liver enzymes, and ion
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GR-i nhitBit!8ry effect of the sel ected conpounds. Overall, however, this

expgri ment degy@%&aﬁ%&f’th%:ﬂg{e lifEntigSef e ?c]?%?th%fhit%%%g@fj?a oxic in

m ce and therefore suita or In vivo efficacy testfng. 1 eval uat ed
t he potxenbgraft nantels-dfanmdroged-ireicperaient PEa i tusle msica rodpLofaivd2 GR22Raxiegogr af t

nodel s of rogen-i ndependent. PCa i n nude m.ce. (.oups.of C4-2
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dai l'y icohpoufl BD0XIOS d8ke) @MY chROXEROHAARGIMAL ¢ Eh @kipehfds ddnder
this treatnent reginen, conpounds c6 and cll denonstrated cl ear suppression

of C4- 2antghbdemousitabed clder lseppedspiongB L dah thine@roivih, ¥bHot] 7 kPG andpys did

AR'IiI K co un‘?{%{, c52 and ¢85, were also tested in the CAR22R nodel . Five
daiPy iMfHagedlis (i.v.) injections of c52 at a dose of 18ny/ kgl day

(equi val ent t AROGXESDEHunEsROL 8BS e%h, Yrephlbo Rkted i HI@WRQUR hdRRIR/¢ unor s
(Fig. 6B) without any noticeabl e adverse side effects. Conpound ¢85 did not

deronstdedy éntraseneisl (6V-3 inpatiess poep2oft atdenvet mgke/den(canvslegt tpR0XEEsod r eat ed
W th 1855@@%%%@ %}d’plvgﬁl ﬁgﬁgbcukalﬁ@?ﬁsscmk%@oﬁ% @égs %Pﬁ%{hg t 4ol t@%&%ﬁ regressed

in 1 nou growin sizein contra of 10

cont r oladaeisersids effeaplGongsbupd 085 drisior dbyiogutavd rRjatle smypsesadiod of turbetse had a
slowy growi ng tunpr. These in vivo results indicate that r(?pr esentatives
of Mot rereyt Raghg [Apcs treated with 18mg/kg/day of ¢52, tumors completely disappeared in

2 mice, regressed in 1 mouse and did not grow in size in 5 mice. In contrast, 9 out of 10
control animals displayed progressively growing tumors and 1 mouse had a slowly growing
tumor.
These in vivo results indicate that representatives of both ARTIK and ARTIS

25  (compounds c6, c11 and ¢52) are generally non-toxic, yet block growth of androgen-
independent PCa tumors and, therefore, have potential as candidate therapeutic agents against
PCa and AR positive BC. Given the benefit of the present disclosure, it is likely that routine
experimentation could be used for pharmacological optimization to significantly improve the
anti-tumor efficacy of these compounds as well as reveal in vivo efficacy of other hit

30  compounds that did not suppress tumor growth in these experiments.

EXAMPLE 7
This Example presents an analysis of the effects of compounds against AR positive

and AR negative cancer cells, as well as non-cancerous cells. In particular, the compounds

Page 27 of 39



25(conpounds c6, cll and c52) are generally non-toxic, yet block growh of
andr ogen- i ndependent PCa tunors and, therefore, have potential as

candi dat ewDherizpseissi c agents agai nst PCa and AR positi veCBTS2@0wevi¢ he
benefit of the present disclosure, it is likely that routine
experinmentation coul d be used for pharmacql ogi cal optim zati t

si gni f i CIRTISF agpnsleR PReitm Preast sapser SEHs g3fve My CE‘Eﬁ?f)Baﬁdé%as wel | as
reveal politk Y)_Pos?afté bREYoRE, &M@gatwetre&@ cQPPREMBAS, Aﬁ%g'ﬂi\% daflicat YOI, ess
tumor gromh in these experinments. EXAVPLE 7 Thi's Exanpl e presents
an analapdi’R pésitinehaphfogeicmonfa andmoovurldespaigaytes t TR xpoginents desoniiedR thisgat i ve

cancer cel | as well as non-cancerous cells. |In patticular, the c ounds
V0 201 e Rer e e et sTE X arHPed Puttmplf b b hem i REE:
canger glposndsARsOEEAtHeHEn BY 8a0blcTaNER in 8R thsthod &Y he $hvichMén RicQfeadi @ igancer
cells, AR negative renal cell carcinoma, AR negative cervical cells, and AR

posi t i vhihdpgtesewthaf Adirposne eraeceredcllhdphneicYR aggativhsarsep eelismelhesesddiscr i bed

in this | f f ssenthally as described in Exanple 1. The
resul tsar%éﬁgﬁlgf?l}%\?{]ﬁ?grg{edg{ég?ﬁ%%%n@i %%‘scri bed herein as suitable for use in
t he met hod at wilhee tlemedttheds skilled af fhe attifian the fordgoligtdengipgionwlf theof AR
positive cancer cells, but not AR negative cancer cells. The results are
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skiqhyl ed.,i . i Lo t i ion and the
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mut at i : ' e ' u . ex to
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cof act drnding,eo&ctdromyractid@d. nunber of our findi ngs denonstrated that ARALBD

is compl etely androgen- independent, yet retains all AR functions essenti al
forlSPca c A mumhessf pir hindings demogstatodihab ABARBLY sicgppistely ﬁ%"‘ﬁﬁgﬁE— Luc reporter

fromt - e i . e 1) jl.e CWR22R
cel 15 QREnaBEscfaiRt APAR Ap ATl ShidaBrnCE APyt f Setllsss
suf f i cicaptestion sfifho AR Frbuoedpopeofromeh@ARespeoitictphameingebmster ésed Examplet he
activity of ARALBD in 20 SFMis equal or superior to that of wld type AR
in the PriesehiteCHRZRAHg spanof syvasdmihe abserice 96 AR cxpretsin RARALBDIAr
| ocal i zat etc). T - al i dat of, -:A .8 I for
| dont | PRI Ebipbu 1FH B8 e Bl By HIR, Fla ARG ARBEER 0T bi ¢ or
capabl eSFOM id efuar desubBorwb thint bh&/ilﬂ'ﬂ}Z}YetARﬁﬁt&fprédBné‘d dftdnddgehOfin a&hys sur vi val
and having broad activity against different variants of AR

reporter activity, nuclear localization, etc). These data validate use of ARALBD as a target

for identification of new types (not affecting ligand binding) of AR inhibitors capable of
interfering with the functions of AR critical for cell survival and having broad activity against
different variants of AR.

25 The approach that we took to target AR was based on a different rationale and utilized
different strategies than other reports describe. Attar et al. reported rational design of new
non-steroidal AR inhibitors based on resolution of the crystal structure of bicalutamide bound
to the LBD of AR (Salvati, et al. 2005. Bioorg Med Chem Lett 15:271-276). These new
inhibitors have improved AR-binding properties as compared to bicalutamide and, while

30  bicalutamide is active against some mutant forms of AR, the new compounds are more toxic
to androgen-independent PCa cells. Nevertheless, this approach is a variant of therapy
targeted against the AR LBD and is therefore likely to be limited by the mutability of the
LBD.
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casqdex. does. One of the unexpected findings of our screen was that | oss
of 2BR tthensderi MnoHads may rme {roadhs fachtheysseding LB %néé%ﬁyvagwwﬂﬁpfﬂ%n of

growt h g, siidsVRLRB asa&g(;&ggg-eg‘ndependent PCa cells. Alnost all of the
nol ecul es that we identified as inhibitors of AR-dependent 25 transcription

al so i nhi bint edthgrumetpectk findGaR of elit screenheasaebat lesff iARTirmgsctip@dnaAR tivity

transcrjptional actjivity i.s.i.nportant for gro of, | i gand- dependent PCa
Lers R dRee Sy Tiga ithyhTBE rh b SR Pl o SRS Rnl BCh

andr ogents NAGRGA AR BF tHRGRo1e&l1éSthiihe RlcanTedMRRRBItors TR - HGRhbvnt the few hit
conpounds that did suppress growh of all PCa cells expressing AR (both

andbogerangagiod o innbited gnoddpehlddhel coltsy; therady ceafiusisgthdtywkor e
transcriptional activity is important for growth of ligand-dependent PCa cells. However, only
some compounds had an effect on growth of androgen-independent PCa cells (C4-2 and
CWR22R). Importantly, the few hit compounds that did suppress growth of all PCa cells
expressing AR (both androgen-dependent and — independent) were not necessarily more

30  potent as inhibitors of AR-dependent transcription than molecules showing no effect on
growth of androgen-independent PCa cells. Significant proportion of non-toxic versus toxic
(causing death or growth arrest) inhibitors of AR-dependent transcription in the screen results
indicates that inhibition of AR-dependent transcription does not solely determine toxicity, at

least for androgen-independent PCa cells. This suggests that another, so far uncharacterized,
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its transact,i ion. function, 15is requjre 0 i.nduce .prostate ncer cel
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prost atig. gfist hel i al cells expressing wld type AR as conpared to prostate
tunor cells expressing ARwith nutations in the LBD. WId type AR is

unst abl e The tdee th sbmortioh oA pgem, npaust ivhibgrnyofiifs tiansachivatdinfgngent ner
HSPQ0 i.s |limted. .Thus, castrati results in lo f.~ AR teip and

apdpt odt e B maretiFu fERA G PR RE hin B R SR BRSSO nce A Lao
nut at | Qastrdidh ddMoymall fréGhtclepRhAREE fsickbicysif wildgARdA RIap@bMParedto frloState
pronote stability of AR in the absence of androgens, castration does not

kill nengpopcdlseapressing AR with gusdionpm the By Wild §ns ek ssunstapleain the
prolife i The exi a . ol -'-g e | e of AR
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cells while expression of th? transactiv Lion-defi%ient don}nant
20  since AR LBD mutations not only affect the specificity of ligand binding but also promote
stability of AR in the absence of androgens, castration does not kill many PCa cells with
mutated LBD, but only suppresses their proliferation.
The existence of a transcription-independent role of AR that controls survival of PCa
cells is further supported by our finding that sShRNA-mediated elimination of AR reduced
25  colony formation by PCa cells while expression of the transactivation-deficient dominant
negative HD1-KRAB-AR122 AR mutant did not. Thus, our data support the potential for AR
to have a previously unrecognized transcription-independent function that impacts prostate

cell survival

It is notable that while some of our selected AR-inhibitory hits efficiently kill PCa cells
30  and others have a weaker anti-proliferative effect, compounds from both categories
demonstrated efficacy against PCa tumor models in mice. The in vivo anti-tumor efficacy of
compounds in both categories may be explained in several ways: (i) compounds undergo in

vivo metabolic conversion which makes them more potent in vivo than in vitro; (i1)
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potential for AR to have a previously unrecogni zed

transcri pyvoantivasoispendent function that inpacts prostat @Craiskososssival |t
is notable that while some of our selected AR-inhibitory hits efficiently
kill PCa cells 30 and ot hers have a weaker anti: liferative effect
corrpourﬁ?glpﬂ’”&‘i% 8¢ # e ayPcb Rt g?tecﬂu‘é?lffPE]é@% g lpcfgrfff%r
model s i futh Gfore TSortaRt ¥4:%8; 38 or LHIBE B ihGapY Qv CarReNGsd N both
categories may be explained in several "ways: (1) conpounds undergo in vivo
met aboldompoondsas sitfbigienhioctomtmkes gtdveéimmpive. potent in vivo than in vitro;
(i) WD 2011/ 050353PCT/ US2010/ 053916 conpounds have a nechani sm of
activity that .is not crugial faor PCa.cell surviyval .i itra, .but is,much
mor e 1 rof RO P GiraBEingh B e PR § FadegBlarEngh el 6 iVl Sone
conmpoun@s hinke dhyfoticé®nd cffd@t 6 OPvibaEIor @i@Whhn ke by mdlchitiiere of conmpounds
that were toxic to androgen-independent PCa cells in vitro did 5 not have
any notde@ideTwppetontiphexplangtiens foythisrargrB\vibescicamprendsd@gsenoidgen s t hat we

exam n tial.: ' [ L unds have
ot bodi Pl Rg E By b Bl Al o By it R AR o

di scl ostperimetidtions andiety(@) thie parchand iatoif actjonaofdhee cOmippurdsas Nk dmnpsan f

action of these conpounds t . as inmportant_in vivo as ih vitro. Conpound
cs52 di d”hbp % wbwmoggemeu@ é?ﬁgwqt FhBUP WipeiicARH O F’FPeE’lﬁéf’nmlt%&h@? model ,
but) gwascLb gk, bat s OLcigX H%drréggéﬁmt%@/&%zﬁz%o%. ThY ditrdichéengnce may
be due to our use of a higher conpound dose and different route of

admi ni dteidoie t¢ bunvusewd rdugher cgmpouind dokeandadiffereneropér dfradntinistion (i xvesrouss
injecti.on could significantly inprove the bioavailability of . relatively
st bl @ KBS ABEERE e TR PR GFIRE S RE P SREA PP el noubat | on

W th 1 &iodVal5RQNETTafYe R URILEH18 Borh PSunds k8dh [833 (179, Q¥ebmpdigrd! b @ftet NAL
occurs.mnth‘15kﬁg. injections. Thus, the lack of efficacy for c52 in the
C4- 2 nodelbatialy wie refusicraspags) prevormeoibe dirstaaspihapehthekvasthat hecussmibund
whi.gh coul d r e a n th re | scl.osure ne skilled in
thégarﬁP-Fﬁﬂgﬁﬁﬁégvgﬁﬁ%gﬁgeiggi%ﬁi%??%gnaﬁﬁgﬁﬁg?%ﬁ?“ﬁﬁi??ﬁ%@&?‘%Fy conpounds
W t h veihyrhaeidgidat pptitePoathercop@blimdEehich coiildite adaetsisd bababdoon the §s8ent
conpounds represent a new class of AR 20inhibitors since they do not target
AR- | i gahtslosuicdyaenc bHlcdThéicetbre, it is likely that they will be active

agai nst AR positive cells regardless of LBD nutations that develop in
response {; agd had e AN 006 M ARYinhi i s to
whi ch t he p%?@?%ngg %%%ggun g‘tes“% %?n tﬁ%ﬁggéégﬁﬁﬁﬁﬁggﬁ%s3%2P%§?%§g are
al so exgpéel@dprbperbes inseéfobnagaiins tThaAR @ogicundercpeneodnsiew ABs of AR

20 JZ%)/ Oﬁgﬁgﬁoprgg{nggﬁg)ejﬁo 00n50% ?a]fget AR-ligand interaction. Therefore, it is likely that they will

be active against AR positive cells regardless of LBD mutations that develop in response to
standard anti-androgen therapy. Thus, the chemical classes to which the particular
compounds tested in the present disclosure belong are also expected to be useful against AR

positive cancers.
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W claim 1. A method for inhibiting the growh of AR positive cancer cells
in an individual diagnosed with or suspected of having AR positive cancer
conpri si yoadnyosdzsBeri ng to the individual a conpositi oRCEAISPIIODFINYE a
conpound sel ected fromthe group of conpounds 5having the structures: i)
10wherein R21 or R25 is hydrogen or an al kyl group conprising 1 to 6

car bonﬂg V\:Pll ch is, optionally, substituted with one or nore hydroxyl groups
or cyan0°§rdlps, wher ei n R22, R23 and R24 or R26, R27 or R29 are

i ndependent | hydro en, _an aIkyI group conprising 1 to 6 carbons, an al kyl
ket one lg roupX of W@lbam@uhergmvétﬂlwfé&qm%@scamcweus @&nuaﬁlydaﬁ is,

opt i Onadlé os ﬁﬂ bf gct & agﬂl Ak pd8LTe Qﬁlcbldceﬁn I ﬁl’ste
e SahaOfie 2% o8

sul f onam nprises 1t ons, roxyl
group, 1adilvalukba(§brgp5cﬁup),n oﬂﬁmmmrghecoaiﬁoyhd s @Ed/fromrthe gﬁ)ﬁﬁ of cdsmpdimmlar bons, or
thefollowng FOUP: ot ""R3L C 11 N
20 having the tructures
i)
\
RzzT/ \ \ ~—Roy
Rzz/ = / or
|
Ry
0
wherein R,g = )'\
Ry,
10 wherein Ry or Rysis hydrogen or an alkyl group comprising 1 to 6 carbons,

which is, optionally, substituted with one or more hydroxyl groups or cyano groups,
wherein Rj;, Ry3 and Rys or Rys, Ry7 or Ryg are independently hydrogen, an alkyl
group comprising 1 to 6 carbons, an alkyl ketone group, where the alkyl moiety
comprises 1 to 4 carbons and is, optionally, substituted with one or more halides,
15 halide, an alkyl sulfonamide, where the alkyl group comprises 1 to 4 carbons, a

hydroxyl group, an alkoxy group, where the alkyl moiety comprises 1 to 4 carbons, or

/\/Rﬂ
C

I
N

the following group:

20
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wherein R31 is an al kyl group conprising 1 to 6 carbons, which is,
optionally, substituted with one or nore halides, or an am no group,
wher ei n R8O 2061/@035al Kyl group conprising 1 to 6 car bonsPCEUSCH0i053916
optionally, substituted with one or nore halides, or an am no group,
S5wherein R33 is an alkyl group conprisin to 6 carbops, .which is,

optional ly, RS BAN B AR A foderbogs. Which& gPeen!yan
a'ky|ketOn%ugﬁﬂMﬁdQQQPﬁEQkﬂgnéhﬁﬂk&(ﬁ%n%nﬁﬁfg%ﬂﬁy which is, optionally,
substituted with one or nore halides, or an al kyl cycl ohexyl group, where
the al kyl noi etwhareimi:i desn dlkylogrdup eerbpnsng 1@ 6 cyrbRB6 whichGkf apsionally, wher ei n
R35 is hydro ..an.al kyl group .conprising 1 to 6 carbons, which is,
optionallyfugﬁggngﬁ éﬁ%ﬁf f%ﬁ%“§ﬁ<ﬁ8P£“%%r%EBB: or halide, wherein R36
andsR37 are i ndepesidant tsyanyief @esip @mprRin! kil 6 @iesg, &%ﬁﬁd,%hﬂ&lahyzm 06
carbons, which is, optionally, substituted with one or nore halides,

wher ei n R3guBFHURS &vithraacion drope heledes. ap 4ayide e, ot alliylkatiory Broyp SQPPESREr i si ng
1to 6 car qgﬁ 1 tmlcgﬁ)ohi ’tha{ JSPSEﬂolnXl’ly,ssHQﬁlttﬁtE&%ﬁtﬂ o\ﬂletolfI mRrE haﬁfdegporr%nhal i des,

or a hydrox
alkylcyclohexyl group, where the alkyl moiety comprises 1 to 4 carbons;

10
i)
15
wherein Rss is hydrogen, an alkyl group comprising 1 to 6 carbons, which is,
optionally, substituted with one or more halides, or halide,
wherein Rz and R37 are independently hydrogen or an alkyl group comprising 1
20 to 6 carbons, which is, optionally, substituted with one or more halides,
wherein Rsg and Rsg are independently hydrogen or an alkyl group comprising 1
to 6 carbons, which is, optionally, substituted with one or more halides, or a hydroxyl
group, and
wherein Ry is hydrogen or a hydroxyl group;
25
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group, and wherein R40 is hydrogen or a hydroxyl group; 25 wherein R5, R6
and R7 are independently hydrogen, an al kyl group conprising 1 5to 6
car bons, w0 2arydso#Bkyl group, where the aryl npiety conpCirdasg016/063916
carbons and the al kyl noiety conprises 1 to 4 carbons, an al kyl ketone
group, where the alkyl noiety conprises 1 to 4 carbons, halide, or a
hydr oxyl gHBhp wherein R3 is hydrogen or hydroxyl group,
wherein R8, RO and R10 are independently hydrogen, an al kyl group
conprising 1 10to 6 carbons, a halide, oQa nitro group, and wherein X1 is
an oxygen atomor sulfur atom iv) Page 34 of 39 wherein R 2, R13
and R14 are independently hydrogen, kyl groyBsconprising 1 to 6
carbons, an al kyl ether group, wherejthe iety conprises 1 to 6
carbons, halide, an am no group, a hydrox groyp, or a nitro group, and

Rl\ S R

4

wherein R; = [j\ \/N\ ;

\/R8 X

) N

wherein Ry = / /7 or > )
Ry Rio

wherein Rs, Rg and Ry are independently hydrogen, an alkyl group comprising 1
5 to 6 carbons, an aryl alkyl group, where the aryl moiety comprises 5 or 6 carbons and
the alkyl moiety comprises 1 to 4 carbons, an alkyl ketone group, where the alkyl
moiety comprises 1 to 4 carbons, halide, or a hydroxyl group,
wherein R3 is hydrogen or hydroxyl group,
wherein Rg, Rg and R are independently hydrogen, an alkyl group comprising 1
10 to 6 carbons, a halide, or a nitro group, and

wherein X; is an oxygen atom or sulfur atom;

1v)

NH
> Ry
NH
R13
wherein R =
R14
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wherein X2 is an oxygen atom or sulfur atom v) 10 wherein R17 and R18

are independently hydrogen, an al kyl group conprising 1 to 6 carbons, or an
al kyl et o 2gricndp3s3where the al kyl noiety conprises 1 t@®cd/usaribos®ic wher ei n
R19 and R20 are independently hydrogen, an al kyl group conprising 1 to 156

carbons, or hali nd conbjpations of th ounds out in V) ;
wherein growth whortindUa 6 ﬁm&éi‘:@i&%@%@f SRS o P A AR

i s i nhibitedaf 5a%0n@dgh Qlk%rl Lt ﬁﬂu&fwﬁeh@th%%ﬂﬁ@ﬁioﬁétf eoﬂl?rl§e|3q th BdlaMjodibial . 20
2. The nethod of ciaim1, wherein the conmpound has th | owi ng structure:

3. The net hdulid¢, aplaaiine groumhxsiraxyllgeotmonp@)um graep.tahé f ol | owi ng structure:

wherein X, is an oxygen atom or sulfur atom;

0)

O
R15—< Ry
HN NH

R17\/ \
wherein R ;5 = /
/ 0]
Rig

Rig
wherein R = C; - Cg alkyl group
Roo
10

wherein R;7 and Rjg are independently hydrogen, an alkyl group comprising 1 to
6 carbons, or an alkyl ether group, where the alkyl moiety comprises 1 to 4 carbons.

wherein Rjo and Ry are independently hydrogen, an alkyl group comprising 1 to

15 6 carbons, or halide, and
combinations of the compounds set out in 1) — v);

wherein growth of the androgen receptor positive cancer in the individual is inhibited after

administration of the composition to the individual.

20 2. The method of claim 1, wherein the compound has the following structure:
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OH 4. The nethod of claim11, wherein the conpound has the foll ow ng

structure: 5. The nethod of claim1l, wherein the conpound has the
f ol | owi ngwet2n uatseEse: 6. The nmet hod of claim 1, wherei nPCiascanpsiyme has
the follow ng structure: 7. The method of claim 1, wherein the androgen

receptor positive cancer cells are selected fromprostate cancer cells,
breast cancer cells, hepatocellular carcinoma cells, 10thyroid cancer

cells, glyoblastoma, or astrocytoma. 8. The qgthod of claim1, wherein the
i ndi vidual is diagnosed with or suspected of hayi ng androgen receptor
positive prostate cancer. 159. The net hod of claym8Hwherein the androgen
receptor positive prostate cancer is androgen yndependent prostate cancer.

10. The nethod of claim 1, wherein the indi is diagnosed with or
\

suspected of having androgen recegptonNpos{{ive Hreast cancer. WO
2011/ 050353PCT/ US2010/ 053916

3. The method of claim 1, wherein the compound has the following structure:

H,C—N
O
O "
OH
5
4. The method of claim 1, wherein the compound has the following structure:

Cl

Cl

5. The method of claim 1, wherein the compound has the following structure:
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11. A nethod for identifying whether an individual is a candidate for
treatnment with a conposition conprising a conpound of claim11, the nethod
conpri si Nyoabtiaismsag a bi ol ogi cal sanple from the indiviPpdualS2@nes3916
determ ni ng whet her the sanple conprises 5androgen receptor positive cancer
cells, wherein determ ning that the biological sanple conprises androgen
receptor positive cancer cells is indicative that the individual is a

candi date for the treatnj/ .—and wherein determning that the biol ogica

sanpl e does not conprise /AndrogRn receptor positive cancer cells is
i ndicative that the indi¢ oNHa candi for the treatnent. 10

12. The nmethod of claim N, whefein tNe b|o ogi cal\ sanpl e conpri ses
androgen receptor positive—progtate cape § . n13. The nethod of claim
11, wherein the biol ogica pr i gen receptor 15positive
breast cancer cells. NH
Cl
6. The method of claim 1, wherein the compound has the following structure:
5
CH;
H,C
HsC ©
NH
O
O
N
H
@)
7. The method of claim 1, wherein the androgen receptor positive cancer cells are

selected from prostate cancer cells, breast cancer cells, hepatocellular carcinoma cells,

10 thyroid cancer cells, glyoblastoma, or astrocytoma.

8. The method of claim 1, wherein the individual is diagnosed with or suspected of

having androgen receptor positive prostate cancer.

15 9. The method of claim 8, wherein the androgen receptor positive prostate cancer is

androgen independent prostate cancer.

10.  The method of claim 1, wherein the individual is diagnosed with or suspected of

having androgen receptor positive breast cancer.
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11. A method for identifying whether an individual is a candidate for treatment with a
composition comprising a compound of claim 1, the method comprising obtaining a
biological sample from the individual and determining whether the sample comprises
androgen receptor positive cancer cells, wherein determining that the biological sample
comprises androgen receptor positive cancer cells is indicative that the individual is a
candidate for the treatment, and wherein determining that the biological sample does not
comprise androgen receptor positive cancer cells is indicative that the individual is not a

candidate for the treatment.

12. The method of claim 11, wherein the biological sample comprises androgen receptor

positive prostate cancer cells.

13. The method of claim 11, wherein the biological sample comprises androgen receptor

positive breast cancer cells.
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