WD 2005/ 044130 PCT/ US2004/ 032723 PDK-1/ Akt Signaling
I nhibitors Cross-Reference to Rel ated Applications

WO 0@80)413hi s application clains priority to USPCT/US2004/032723
Provi sional Patent Application No. 60/508,619, titled
"PDK-1/ Akt Signaling Inhibitors" filed Cctober 3, 2003
and US Provisional Patent Application No. 60/509, 814,
titled "PDK-1/ Akt Signaling Inhibitors"” filed Cctober
8, 2003; the entirety of each of these is
i ncorporated herein by reference. Statenment Regarding

receral Y, cundash RE1PRKE RiERAAL THMBitbRYent [ on was
made, at |east in part ernnent support under

Gant Davp 17 6B REERRe 'E?ﬁk%ﬁ(%@e?ﬁheg@%ﬁﬁg nave
oo0) SEERRAHIANE AN e g}anvgggm?g%&gggwca on 8, 60/508,615,

titled “BDIKI-hase/ ﬁ@KalMgAH@ﬂnBﬂtcgEfalf leig Ceasbende 200pr @rle IS Peovisional Patent
. _cony nce point fo t hor a, of [e ept,ar. r 0s
ApphcaleHal\f%gﬁQ troRtlek- El%ﬁrléfkgbslga%lmsely@ Pﬁatﬁl?iéeloa%ré 2003; the
tirety & ehcPb OhbdeSE Mo HbrA0 naintMatereRRd Of fers a
eHHTe yt(ﬁ{e : pttl {eogacg unt for th (fl t‘)ere[nl%tgy of many
extracellular trophic factors to maintain cel
survi val . SBitsmegtRagardingFedenally Eugdeal Resgardascade due
to constitutive grovvth factor-receptor activation
d/or PTEN |n1ta sul t Alct up-.r equl ti n .
[0002] s Wvgntboge&/&é rﬁl? Eilgarsrg 1 g)alffu %tlh EONE grg g 2 undEr National
Instltut@sn@ﬂ HE&NeSrant @WSZQ rgress Gfant DASID PD&QJH/ A7, The government
ignaling inhibitors are of translational relevance
mayha’f’%?eftaélévgméﬁhﬁmHWﬁliltémuseful chenot her apeutic or
chenopreventi ve agents. There exists a need for

devel opnent of newy.cp '?ld(ﬁ“tf:@ﬁL vetfifn POt ent  PDK- 1/ Akt
signaling inhibitors. furt exi sts a need for

o 08, SEHEOSTFERSs e PRMBIEBEAL AT, O e, s

convergenbe lpbint Cfnl: a@mmawfa%cdpm tblrmmetlﬂme and QQ4dkiir-medided pathways

that regsy CADBONTORIATAT LV, g SRS “RRRI G ecoual g fhsbilty of

many dxt:APRIRI Yo thadieab l‘tﬁémtaﬁ‘f cé1B s@lvat qyysfég%[ﬁtf‘oﬁ &f this signaling
group consi'sting of phenyl, biphenyl, naphthyl,

cascadeadmehtoﬁonspﬁu@nagtqwtylfactalﬁntceptqloacéwgzmon End/@r E"é]EEotnetdﬂons results in

Akt up—re rr1at’t1on e subsegc)ll_llently, promotes tumor invasiveness, angiogenesis, and

progression.  Thus, PDK-1/Akt signaling inhibitors are of translational relevance for
development into useful chemotherapeutic or chemopreventive agents. There exists a need for
development of new compounds that are potent PDK-1/Akt signaling inhibitors. There further
exists a need for the development of chemotherapeutic agents and chemopreventative agents

based on PDK-1/Akt signaling inhibition.
Summary of the Invention

[0004] Provided are compounds of formula I:



consi sting of -CN, -CH2CN, -CH2CH2CN, - CH2CH2CH2CN
-CONH2 NH2 HNN N/OH N/OH HN,N ONHz .(\ I 1

WO aisMi413H2C- (11 \N NON H NHz NHz NON H NH POI/U$2004/032723
N~NH2 \N ~NH2 H, and H. Forrmula | also includes
pharmaceutically acceptable salts thereof, netabolism
products, and prodrugs thereof. Brief Description of
the Figures [0005] Figure 1 shows dose-dependent
effects of conpounds 70 (left panels) and 71 (right
panels) on cell viaRjlity of PC-3 cells and on the
cell growth in nine’'repgfasentative human tunor cell
l'ines. [0006] Figure 2 ams the synthesis of
compounds 37-72 using t | -trik| uoro-4-hydroxy- 4-
phenant hr en- 2-yl - but - 3- en- @ € as a conmon precursor.
Det ai | ed Description of the*tTwyention [0007] Provided
is a new class of PDK-1/Akt si énal ing inhibitors. The

ou Scri re| are use for i duqing i
whereir, &SR ROGH BEL e FUSHRGF LISl Bpm e i sppsistng of
phenyl, qﬂﬁl‘i&fyl GRiphthyl, ahAgyC PRBRMEES] 488 Thiobedl; thﬁ@'sBleété& @i the group

useful in pronoting wound heallng and preventi ng

scarring. The conmpounds descri bed herein further have /DH

application in preventing restenosis. The conpounds

descri bed herein further have application in organ /ﬂ\
consistihgaRSpLENt atCHESCNL MBPLZPNEN) 4 4CHOCIRLIAICS? 00-GONE2,7 23 e ,

[ 0008] The conpounds descri bed herein can be shown in

t he geney. aPHformula |: X~~ Ar O'='~I R wherein X iso
HN\seI ecte ogip\f rom al kyl_gnd hal oal i s selMeat ed fro NH,
\ he ar onsi stl ng L phehv:ﬂK phenyl"2C @ﬂht hyl N

Nanthryl enanthryl dhd quore Ris sélected ,

fromthe grou OH x c onsisting of - CON - CHaCN

NI CHz CHaCN - CH CHaCH2CN _ CON2  NH2
N N
NH; N™ “NH,
H ,and " . Formula I also includes pharmaceutically acceptable salts

thereof, metabolism products, and prodrugs thereof.
Brief Description of the Figures

[0005] Figure 1 shows dose-dependent effects of compounds 70 (left panels) and 71 (right
panels) on cell viability of PC-3 cells and on the cell growth in nine representative human tumor

cell lines.

[0006] Figure 2 shows the synthesis of compounds 37-72 using the 1,1,1-trifluoro-4-hydroxy-4-

phenanthren-2-yl-but-3-en-2-one as a common precursor,
Detailed Description of the Invention

[0007] Provided is a new class of PDK-1/Akt signaling inhibitors. The compounds described
herein are useful for inducing apoptosis in undesirable proliferating cells, such as cancer cells.
The compounds described herein are also useful in promoting wound healing and preventing
scarring. The compounds described herein further have application in preventing restenosis.

The compounds described herein further have application in organ transplantation.



HN, N NI /OHN/OH HN, N O NHz ' X -CH=EN~ ' ~N ~N/
H\NHz v NHz -HzCG \ ~-NH NH O\NNHz \A NHz H, and
woRe0s844a8ed ot herwi se, Ris selected from nitrPCBDS2004/032723

acetonitrile ethylnitrile, propylnitrile

0008]  FRE BB SesciPed hiteint b &Roth rothepgheral BRATRty ul

- also i ncl udes pharnaceutically acceptable salts

t hereof, netabolism products, and prodrugs thereof.

[0009] In sone enbodinents, Xis Cl1L to &4 hal oal kyl .
In some enbodi nents, X is CF3. In sone enbodi nents,
Ar may be substituted at any substitutable position

with one or nore rdﬁL%?géﬁJsuch as, but not l[imted
to halo, Cl1-C4 al kyl, &1- hal oal kyl , azido, Cl-C4

azi doal kyl, aryl, akyl haloaryi hal oal kyl aryl ,
and conbi nati ons thereof. onme ‘enbodi nents, Ar is
sel ected from 2-napht hyl, phenyl, 9- anthryl

2-fluorenyl, 4-azidophenyl, 4Razi dorret hyl phenyl ,
4- ( 2- azi doet hyl ) phenyl , 4-(3-azi dopropyl ) phenyl,
whereind X & Slild:([ﬂﬂbﬁ‘bl_;d ke md haléal(qﬂ- i ogeheeradl ﬁroﬂnethylgroup consisting of

phenyl,4bé I dog&ypy{;ﬁ}%}/ﬂy lgqggl{%i ang4 e héhﬁﬂg {;elected from the group

4- (2 bronnethyl)phenyl 4- ( 3- br onopr opyl ) phenyl , OH
4-(4-bronnbuty|)pheny|, 4-(trif|uoronethyl)phenyl, N7
4- (4- et hyl phenyl ) phenyl

consistijt P NP TREND MR ’-CHZCH2CH2CN ~CONH, W

4- (4-tert-gutyl phenyl ) phenyl , CB,L or ophenyl ,
N\ chl or enyl, 2,4-dichl orop , 3 WO 2@0%/ 044130%
CT/ US2 4/0327236H%N§ di chl henyl, _H£4§ il Y NH,
’ﬁ 5-di chl 6t ophenyl , 2Né-di et yI pienyl | ~N H

2,5-dinethy|phény|, 3, 4- di net hyl phenyl , ’ ’
N3, 5- di met hyl ptenyl , 4-(4-chl orophenyl) phenyl ,
< Aé- (3, 5- diCQN ophenyl)phenyl
N™ Z4ni,2, 3-di ch mhenyl ) phenyl ,
Ho 4. (3,,5amﬂ rref’hyl phenylStmb@rmylie,rwme R is selected from nitrile, acetonitrile,
4-(2 chl ophenyl)ph
ethylmtg;ﬂe( 4prppy1p}tla r S %9m}c§% rR,)frazoie p‘i’?@ﬁ]ﬁnlhﬁ‘ilré?ﬁﬂe acetamidine,
[ ol )
acetamlgﬁbggzlﬁlrlrbélhesgnc%ﬁefas ggllfmelg? g dﬁlsé ?%ﬂlﬁd'és }gr!b%?lﬂeuh&ﬂlysmptable salts
thereofmetabelisny proghesydnd plodi@estheneofr opy| ) phenyl
4-( 2- azidoethyl)phenyl 4-( 3- azidopropyl)phenyl

[0009] gp bt %I %%%H%n%tspﬁéﬁi/{éﬂ/l 0 @1% ¥oa1ky% i %Qﬁigaemebo)élrhents X is CF;. In

some4embdtifenfs 1A' mzi%l pé @ﬂb’dtllutéd YiJ[ any substltutable position with one or more
3,5 dlchloro[ 1' - bi phen
radlcqls suchyiashpwi @Ptl hpntedb ;cp ﬂ)@i/gw qil_-@a, yqlkyl Ci1-C4 haloalkyl, azido, C;-C,4
I I
az1do§ kyt[nrsital u%lg;ggr @P ¥ ﬂla'blg’al}\é%lalgyl,] aﬂd ciombina‘uons thereof. In some
embdd[mmjsrethiyl Is1, sblech:ldpffmml ]2‘14bpjdthy1 4- blphenyl 9 anthryl, 2-fluorenyl,

4- az@opf]%n%f Ip ﬁ?lllg'thgﬂyp }R heﬂ (2- ~azid oethyl)phenylfI 4 (3 -azidopropyl)phenyl,
j Sei;?j:g?&fn%ﬁygl/jheé%l(b?iﬁmgﬁé%g{nbu%ﬁ :r (41aZlA(11 PR

phenyl, 4-(2-bromoethyl)phenyl,
4-(3-bromopropyl)phenyl, 4-(4-bromobutyl)phenyl, 4-(trifluoromethyl)phenyl,
4-(4-methylphenyl)phenyl, 4-(4-bromomethylphenyl)phenyl,  4-(4-butylphenyl)phenyl,
4-(4-tert-butylphenyl)phenyl,  2-chlorophenyl, 4-chlorophenyl,  2,4-dichlorophenyl,



ant hracenyl, 2-phenanthrenyl, 9-phenanthrenyl. In sone
enbodi nents, Ar is 2-phenanthrenyl. In sone

wepdsmi4rent s, R is sel ected from am noacet am deCEHOS2004/032723
guani di ne. [0010] Another enbodi ment described herein

3 4-dichloregheet ed. PoEILPRYICTRG. hab %élfnv%ﬂi'lylpkgnﬁ, oS sedidgthylphenyl,

-Chl 2 HN / OH -
3.4-dimdphEBECR | oo N T e NI£|ZFOhHN {eortienpppbenyL
4-(3,5-dichidophie@ypheni, Nt-(2\3MidhldroplhehyhpINe 1, PLI—(3 ,|§| dm‘aﬂxj'lphes.yl)phenyl

+CA e ShenBphEbly | ni el S GrEahen BRI Soncraantrenyl,

3-indoRRIDEYYAN, d8d 4-(B&iZH)PRenyRY IRERhE emPHdifi@nts hB(i‘j Is%ﬂz@%d :from 4-(2-
acetam di ne, acetam de, guanidine, and urea. In

bromo@hﬂmeﬁﬁht s, % (Bé)rmomr@pmphﬁavbal kyH (ZalmlOPthbehmyl 4-(3-

RO RN R —

4’- chl@bl[anll diptenyfor-yiul a Bi,5°adiskloid]¢/itdphepipiyhceutl’ Qa-ldh(;bloro[l,l’-
eptabl e salts thereof nmet abol i sm product s

d
bipheng}idivhigd irrdcs . -HDBRY]l X0t HeribiBeReRERL | GbrPBkd YL 4-
bromolv?ﬁ{h?ie['ﬂ 1 Iéﬂéﬁg&g Cl{ég rllglF:nhlbeII Egﬁgn%l 4 Q}lls,fulﬁh 1. I*~biphenyl]-

4-yl, - CNer+EHACN]’ -bl@hﬂ@ﬂ-]ZQﬂ, /4€ﬁ3|hé1@ﬂnethyl)phenyl 9H- ﬂuoren—2—y1, 9-
anthracenyl, 2-phenanthrenyl, 9-phenanthrenyl. In some embodiments, Ar is 2-phernanthrenyl.

In some embodiments, R is selected from aminoacetamide and guanidine.

[0010] Another embodiment described herein is that of formula II:

N—N II

wherein X is selected from alkyl and haloalkyl; R is selected -CN, -CH,CN, -CH,CH,CN,

OH OH
- P
)k _<\ lr!, /lk —OH=N
NH -~ H NH
-CH,CH,CH,CN —CONH, L, N, , ‘o,
N/OH 0 NH 0
\)k 'a ™~ )k/ NHz ~ )k ~N /lk
\H ‘HzC‘<\ /llll N N NH, N NHsz
B , H , H , and H . or stated

otherwise, R is selected from nitrile, acetonitrile, ethylnitrile, propylnitrile, carb»oxyamide,
amidine, pyrazole, oxime, hydrazone, acetamidine, acetamide, guanidine, and urea-. In some

embodiments, X is C; to C, haloalkyl, and in some embodiments, X is CF3. In some



N HWN -<\ ~N -CH=N - CH2CH2CH2CN - CONH2 NH2 N H NH2
N/OHO NHOHNNVY NH2 V' A\ NH2 -H2GCQ IN N~ N NHZ N
WORBSHH41B0 H and H ; or stated a a a a a ot herBeBHES20R4/032723
is selected fromnitrile, acetonitrile, ethylnitrile,
propylnitrile, carboxyam de, am dine, pyrazole,

embodigganise R fry Hpipacriamide o Avaridine, Eeretuailielso gedydeginharmaceutically
e ' ' ifoacet am de or
weep Bl ey SO RO oy acacet o e

acceptable salts thereof, netabolism products, and
[0011] prwthen gmbodisrcsddesciibgiiRfeitontbataafdotmdadll: conpounds of

formula I'l'l include the follow ng groups for R "N |

HOIl %HNYNH2 N-NH2 "NON 0 SO2NH2 SO2NH2 HN H O H O

and [0013] In another eppogidgnt, the conpounds are

that of formula IV or V: 2005/ 044130

PCT/ US2004/ O:%%?%S F3C (39 NN/~ O~H N~NH2 N

3

NH2 HH IV V' 3Y0QIAN _Pre# ded al so are_net hods of
usi ng the conpoun ﬁ formulae | - V tBlinduce
apoptosis in the un iwable proliferating cells in
subjects in need of s treatment. The net hod

invol ves treating the ject in need of such
treatment with a therapeutitcally effective anount of a
conpound of formulae |I - V or derivative, netabolites,

or pharnmaceutically acceptable salts thereof. [0015]
whereif h® cionpeldciedd aosh nibtheesipdesasisthed dfer-€N) aCeLONef WWH,CH,CN,
for, but not Iimted to treating, inhibiting, or

del ayi ng t he onset of_®@ancers. The corrpourlllds%hnd
met hods are al so useful in the "Nneat nent jjof

precancers and oth \nci dents f,”undesi e cell —CH=N\NH
-CH,CHs@H;@Nr atGQ@NH,; The conpbunds of N fNorrruI al, 11, JIl, L,

IV or V, or conbinations thereof, are admnistered to
v ¥ubj ect that has been )ok
\H NH.

NH
X
NH:
_<\N/N H H 2

NH.
, , , , and

; or stated
otherwise, R is selected from nitrile, acetonitrile, ethylnitrile, propylnitrile, carboxyamide,
amidine, pyrazole, oxime, hydrazone, acetamidine, acetamide, guanidine, and urea. In some
embodiments, R is aminoacetamide or guanidine. Formula II also includes pharmaceutically

acceptable salts thereof, metabolism products, and prodrugs thereof.

[0012] Some additional compounds of formula III include the following groups for R:

o)
\ﬂ/ “N \N)J\/N NHp NH IR
I N N \n/ N/Y b N
SONH, SONH; WN o, H H .

O ,and o]

[0013] In another embodiment, the compounds are that of formula IV or V:



di agnosed wth or is at risk of devel oping a disorder
characterized by undesirable cell ©proliferation. The
weopounss and nmet hods are useful for treati ngPCHOS®NE032723
including, but not limted to, |eukem a, nelanoma
non-smal |l cell lung cancer, colon cancer, cancers of
the central eFRQUS system ovarian canc P
cancer, kid

Fur t her mor ¢ y are useful iglthe slo

gisow sse cancers in indifvCdy ’

precapcers, as wel |l as individuals havi ng
a gent edi sposition to these di's s. [0016]
The conp ate useful in nmethods of [

apopt osi s Qﬂhg}ﬁmzrapldly prolifer ﬁt ,
t he net hod coNpr|S|ng i ntroduci ng a therapelti caftzy
effective amobint of a conpound of formula Horr, i
IV, or Vto the unwanted rapidly proliferating cells.
In accorB¥nce with this method, the unwaMed rapidly
proliferating cells may be cancer cells. The cancer
cells may be selected fromthe group consisting of

[0014] IPRMKRR Aso 418 M8 of D8R Bl dmpeRhds of REURBNCES o iIR@IRMpoptosis
cancer, cancers of the central nervous system ovarian

in the vsderdtable [ypléfazating selisein, subjerid e neasoafoeeh traafthept gBieamethod involves

o BB AT A P P CPGRRAR LSRG B ot

compourd & Sothjurt I WhO ohdsriviiide) SRt okRs andplRmassitically a&ceptable salts
procedure conpri sing adn1n|ster|ng a therapeutically

thereofef f ecti ve anmount of a conpound of fornmula I, 11, II1,
IV, or V, or conbinations thereof, or
[0015] gl.oR Sﬁﬁdscaﬁlhlrﬂet@&ﬁ%gé e nefid SroAfidhi? ?oﬁﬁﬁﬁ%llhﬁlﬁeﬁ to treating,
thereof to the subject who has undergone
inhibitiaggiraiel yitgythe onst eﬁ tarpesc e"lawroemp[oﬁﬂdsSa]ndTmethbdd frowisn glseful in the

treatmefnbpqms useg@g%ﬁgﬂ?er Imr,]% engs[qfdlfgfsﬁ?ahga G r;ﬁo gﬁ%@%?}/ EE]{: compounds of

formula?[ anai, 19 dril B dofbinaSiods tlfek&ﬁ" 48 3HnAni SRRl B'aCsubJect that has been
npound or ‘combi nation of npounds i's capabl e of

dxagno@dswupt pNgs talt erighDIE 1dembp@egmadls¢rgerpahmetyrlmis by undesirable cell

d versus | a regar dl-es mhet her_i.n
prohfergﬁo?.n TS]] ci,oglpo&%s ?#é‘t ﬁxod% ae, Sef@réh%eﬁ 198 gancers alrr%%l dmg but not
limited6) 10WkentihOMglAnth4) @on FR{aNQEH lneedaaenvBoloh chide! cancers of the central
developed may al so be used. [0020] The term
nervous §ystet. Rvarian eancers b{paﬁeqag(peﬁ, Ki oq@ﬁg@rsg_zgl prqstate cancer. Furthermore,
they ar@gggﬁﬂl lﬁgﬁéagdlesc rgqgéjgl%(vtﬁlgp HeGPLdnRs i fnd®A8u zﬁ ?ecancers as well

nmpoun herein, to a su ] ect,

as mdmdmalsapl@neto or lewingy angenetie m\eémpmsmomfo theser@ma@mme nt of ,
and/or remedy for a condition. "Treatnment"” for the

I poses f this sclos but does .not have
[0016]  chie"Compuds i el P ROl of dUyeiRg DRGSR O WhHded rapidly
prohferfaﬁﬁ@c@ﬁs Wﬁ%&%rxﬁfmiﬂ@%@r@ﬂ%ﬁg anther¥f@imichIg effective amount of a
onpounds described herein are used to treat” unwanted

compoq_md) lof tfermaulp g T6elll, sIV.i ercVudi e enweeted rapidhe arotiderating cells.  In
accord%n%% lV\HHl t%bs'p 1 tﬁqo@ lth$ i a ﬁtgﬁ ra%(iecﬁ% gi"oq ﬁ%ﬂrﬁg géllst xﬁgy be cancer cells. The

esira praol

cancer Gl mug bie \celeetell Gﬁbfmstlﬁrg‘rﬁﬁ;f p@dsistiak | oF .leufkedﬁ@lrﬁ@ldnoma, non-small cell
mechani sm of treatnent of unwanted rapidly

lung cagee PPlER &4ERGF @BPArS Ot thecrnerl g xS s¥vicmepYagian gangegebreast cancer,
kidney C&deH |38 ph&YAL cdrie@POPL OSI S.



[0021] The term "prevention" as used herein includes
ei ther preventing or slow ng the onset of a

w@bkiosioeaBd y evi dent unwanted cell proliferati oPCT/US2004/032723
al together or preventing or slow ng the onset of a

eclinically evident stage of unwanted rapid cel
[0017] %.ha FOPEIORS AT S WEEIaios DIEVGOUER. THPRSTS ih e idiget who has
S fi [ veni
undersbl 3 SREGTED 11 sSvL JPOSARE Bimplily, ArbHRLRERY eRficutically
effectivar ameint @f a ewepemdt dfefopmolyr BIEi BhH F, omdV,i gnemnbmahdrs thereof, or

phermege a2 e o RUE dter Sicipr S LEPE oahe sUgRdonpmbedtdergone

an angiBYlabthios Sﬁﬁﬂcﬁrgégdluggl is the prevention or slow ng of
restenosis in subjects that have undergone

angi opl asty or a stent procedure. [0022] The terns
[0018] Tihgdpligyeng fesmss nyeddicreiainaede, hyidre poldimiidoiodhs fodlomng definitions.
effective"” are intended to qualify the anmount of each
n ke | e
(0019 - FHECher" BORCY/kt A HE HiNBEETkisBlnch "RAC KRG Dompound. or
comblrtatlemtdfwdrnpuuhﬂs t15h e aebibg ofi nidsupkdss theb EDKREIAGL signaliny\Pathway, as

T
exampl%?ﬁgb{xf}’th%ﬁ H6fher ﬂhﬂﬁ@@s Qd’w kﬁM 8r Blkdrldb®dopdd thi}ealds be used.

The term "subject” for purposes of t r éat ment

|ncludes any human or ani mal subject who has been
[0020] dibgderos ‘ét@eatm@rﬁ” ak asedsmnowompassess thesadgtinisirafonognd/or apphcatlon
devel o

o aneS5YSh3B 0 R ASEETRIAES Bl W s gf rovioms

preven8éi€ oNoit mhhz[@efrf%ﬁt 60 af@/OE ednSedgfar ambﬁ@lﬁl‘i@ efSreafn@nt” for the purposes
nmet hods of preventlon the subject is any human or
of this alpﬁc}pgpresg@y,el&t dogy 1o hayste.qiravide paurg; gatieis eegiment” may be in the
form of ﬂl%é&%éﬁﬂe%‘ of theHREBGH. Wenbﬁe %891§ pérﬁ)(ég HR%n b @kd to treat
res IS genetically pose to obtaining a
unwani@dt poclderatiof aelis; eludiegl cdﬂ}cemn fimert@eint” naidbs pattial or total destruction

prol.ferat suc canc The supj ect
of the lmdgﬁlre&»ffeprpla%é% I8 TR SSEeH e a@%ﬁf o Tgbe gefs. A desired
mecha®SReS E@lh¥nt &rma%ee%gldw fmeerdﬁ?gf Selfh MRSy bZIfé@r @ems at the
unwant ed, rapid cel prollferatlon and so on.  Besid
ceHuthvdgsmggmmm for hunan treatnment, the conpounds
descri bed herein are al so useful for veterinary

[0021] qﬁ%&%ﬁ%{gf%ﬁggﬂ%ﬁdlsgg he%e? ilfllg 6‘1?9? glﬁl”?@ Ivgl?tu r%vﬁn g’x% onset of a
clinicallpe¢i@snt ENMEtedsREgRoliRAMI0R a6 geth@ Wi firedating er alﬁd/mg the onset of a
Adm ni strati on§%0025] Prelim nary ani mal  studi es have
prechnsqaawvﬂﬁ:at sfege lawﬁ@dneeldca@%l B@ltf?rawry i iy idaals R ik, Also
ene I Vv
e JEHE L ARSI IBANGETL 158 LRG!Skl b ot o
mahgnhmxm‘:llst yr to atlest anirevelss tict progokasiby ofr mblignant cells. This includes

R T R T R TN R N W - M—
by thid @éﬁﬂiﬁ@ﬁ &t Yrevakibh ak! s@oﬁﬂ@“ﬁ‘é@c@ﬁds‘&a{n s&fj&l@saﬂﬁi h@VS undergone
such as tablets, capsules, or elixirs for oral

angﬂpk@hﬂnMSanpﬂmﬁ®U¢ in sterile solutions or suspensi ons
for parenteral admi nistration. The therapeutic agents
£ iyt e
[0022] ohe %?Jﬁxlélgsg ﬁpg}gg%u%alggff&?wgngﬁgg#l%g&?%dé%?a&lgeesffegﬁge are intended to
qualifyithe eeduiites cuell dgelitr@ehiwill achieve the goal of improvement in disease severity

and the frequency of incidence over treatment with the compounds described herein.



the art. [0027] The PDK-1|/ Akt signaling inhibitor
descri bed herein is conpounded with a physiologically
waewsptahbl e vehicle, carrier, excipient, bindePCT/US2004/032723

preservative, stabilizer, flavor, etc., in a unit

dosage formas called_ for by accepted pharmaceuti cal )
Theraps&l%f@ﬁw Gelectreerphatpcolieiondlyisfisctia mmaguaicmay feadiyde determined by
those sEPRBOSIHI@NS or preparations is such that a suitable

dosage in the range indicated is obtained. In sone

enbodi nents, the dosage may be between 0.1 to 1000 ngy

[0023] dihetterm “bjéct’) faf purpiosgsalfitregtmanhitsitdes any humemer animal subject who

enmbodi nent s he composi t.ions can be.fornulated in a .
has e RRENEER St b RIBRS abSn 6Bfk 8 ArRIMaGH Eotfr Shacerized
by unwiBited! fap@t &8I prefReMionE Hush disoRictonsiage, i Yrdfot 1faBako cancers and

to 100 ng of the active ingredient. The term"unit .
precanefss A metheds efaraiestionthesubisttaa pryhahacereansmaldubsct. To illustrate,

L R T S —
predispeaahtol.kbﬁtainﬁtgré éistridegclarquatet oy ninhadtedUapid éall pholiferation, such as

active material calculated to produce the desired, )
cancery HdeayBIset Bragfbeettriskidyiee xppule éhcatFinpgenie geerip|heing genetically
: . - i ni d n :
prodistRSA FAEHILE Sha SXENAND ool iafec ARROE SRR RRET P n. Bosides
being ushf] doridintandreabeémght ceapeuhds dedveibsé werrit are afsotuseful for veterinary
condi tion, an ther factors, kno o those skilled in _ |
treatimg, 8 AT ARG O P GUEP AL FOPETS il o B by Bul fot limited
to dogss 8its BRI &FWH Ry ndtiase skilled in the art. [0028]
To prepare conpositions, one or nore of the
t herapeutic agents enployed in the methods of the
[0024] Dpsese path Admainisisagignwi t h a sui t abl e pharnmaceutical |y
acceptable carrier. Upon mxing or addition of the
: c ' . .
r0025] - ZAFRAREK) A BORRLESHeve SRR BRb L A B BBy Bosorbed, can
generateayyebezepseear @catmanns neyera-fokt highs #hanvinGE, andhese: importantly,
_ skilled in_ the art, The formof .the resultin i xture
incur llaté%@ﬁ@gy%g)ﬁ aglnﬁ%%%?r Iypéaétag]ixg%lst{aﬁlgp g‘@q M5 rp%rg{ln(data not shown)
i ntended node of administration and the solubility of
[0026] tgf%f% SHFRAHAIA e ?%eﬁh@&{tr‘%ﬁ cBRbE IiGtmMited ¥R istitfble PREmaceutical

ecti've concentration is sufficient for inducing

preparagjpoptsedi & tabletshdapsities,doradixirs forsaralnadnzipistratiereer medt¢rde solutions or

and be enpirically.determ ned. [0029 . .
suspeni FRLBUETGHR, 08 PP iSiEr BT EPBE ELApl defeged herein can be
formul@@iffoSpHagthh@tiedl dohpopitiene Diing fehai@ed bed pAdeMisSs well known in

i nclude any such carriers suitable for the particul ar
the art.npde of administration. In addition, the active

materials can also be m xed wth other active

erprayg S t o not -1 i 4asi t] :
[0027)  [FHEPTRIA/ARE siPRIRR PR (SEIRS] et 30 pfofiied witn o
physiolvgicallg nctepmbleachiods) carfiee qrepsantbindehgregeeuitive, sajpeintes, flavor, etc.,
. may be fornmul ated_.as the sol e pharmaceutically active .
in & urf e G Bk ALHG O A0 66 BBRC A2 bR CiATo] R, of actve
substarf¥k N@r thasd bMﬁpéﬁw&r@%ﬁpkgaraﬁEﬂsl MadukN QRatof shid1PUBSRRn the range
t herapeutic agents, such as salts or prodrugs, nay

indicated tsottigineds el somer eprbndimaentaghedésese inag bedistweradklita £300 mg of the
.11 0NS..:] 00 resen her apeut.i ¢ agent .
Pk 1FRIRARL MRt Y hord S PRFa R, ineSpRBERHof AR rmutat in o
unit dogg fosh, each dosage containing from 1 to 500 mg. In other embodiments, the dosage
may be from 10 to 100 mg of the active ingredient. The term “unit dosage from” refers to

physically discrete units suitable as unitary dosages for human subjects and other mammals,



rapid elimnation fromthe body, such as tine-rel ease
formul ati ons or coatings. Such carriers include

w@ovsnoliBed rel ease fornul ati ons, such as, butP@DUS2004/032723
limted to, mcroencapsul ated delivery systens. The
active conpound can be included in th

each unisreniagtd peadeiprainee prantiy Q:fam‘férma%ﬂah calgwigightto produce the
desned DL Sect3p 8l LI UMM At R0 BB 0 dose

may deppad oreniany faadretuch 80t lagd hed sied ofthe sulgjecdihe cbndidyn being treated,

adm ni stered at ance, or be divided. jnto nunber .
the seveRpy oflia cpaditigswd GUBErHRCaANE 8 rt%sea%ﬂh@h igrthapd. draking those
factors iﬁdtb TBeoubt, doSaddd 8] 58 89GndiRalny BSsdNiAfaSA ilosage  and

uration o reatment I's a function of the disease
being treated and may be determ ned enpirically using
[0028]  Tormwpare esmperitionsovurei morgof e tharapeysisl ageints wuiplayed iim the methods
of the in\é,%?og%rﬁ%gﬁ %%\té({}g éltsl?lffgl%lg %ﬁ%&rﬁg&%’uﬁigﬁléﬁggc%/g‘%léfélo%%ier. Upon mixing or
addition COM @RNHeRipe S agBft(H 0 FRIfEsWIBhY ORixiRY mh? Chev ar 3oliidn) suspension,
_the severity of the condition to be alleviated. It is. )
emulsion, priibe fikie.t Rapseumae bs Pepdredesoritg tarpothads krqyymto those skilled in
: ’ cifi . st .
e . W0 R o BECKL g IRSARE SRAITRG: SIAUILE ALAStRSain e
intendedpmofie 88 admalistiatidg mad ttho foltibiditypef tercoadiound $h elid sedecdsd carrier or
.. superyising the adm nistratigon,of the conpasitions,
vehicle. SHiF HesiivY HRRCCBREANF ARHG DY %ﬁg@cw apPYosts 1 apdgsired eglls, such
BQtined Ntended to limt the

ascmxmﬁé%%@&%&%g?ﬁ%%g?gﬂg y?ﬁé 8Pg%ned conposi tions. [0032]

Oral conpositions will generally include an inert _

[0029] Rhiatroanettical camicedpbyehiades suitelle doadmaipisietion ohtheayesst therapeutic

.dnto tablets or enclos LN latin c ul.es.. For the ...
agents 1%1}(%0% suh SpLiers Wétlalglszgﬁ 1ilhg p%lgld:ﬁfaﬁ irrécidlaégo(sfia ﬁl,lnlftﬁaglon. r}n addition,
the activdGhat¥igal§ eAP AN Be Rhix EOWRA BAES asiart R etife Gl Aoatoe énpdif the desired

_ exci pients and used in the formof tablets, capsules,
action, opwithy weleaals i sppriementiteadesired acipay PhhayesinathcR actioge nthg present
nd i i, &l n i J . .
sy RO IO, TRASTAGL S BALAIE JALREELDS BANL Rl in e
compositibAGliemay dedcdnfitinéd kéthcathercavtivai ing@dientsf DeReviibles aMi thg present

i hgredi ents or cqnpounds, of a sinjl nat yr.e: _a bj nder .
therapeuigchecals; Bek Hotall| P PEIriss; 1530/_mraHSP By Aeth i, foqRUlahag effective
Nﬁmmwﬁﬁﬁ&ﬂ%&ﬁg&ﬁ??%t gel atin; an excipient such as

m crocrystalli1ne cellul ose, starch, or lactose; a

di si ntegrating agent such as, but not limted to, _

[0030] ‘Etegpmesent dwirapeatid agents meiy dregirepased ithy ¢agaers thai giiotaef, them against

apia Bl Y St i RN ARG oP b Such camicrs
include BbR01EE reldastWBEhERIiGE, AGANs, BlGIdt AitnifdabOSeerééncapsulated delivery
saccharin; and a flavorug? agent such as pepperm nt,
C

systems g priieatqnaquad ean be inclygded ig rt@\mo‘arrﬁgqeutigﬂj 4a]ccqm§ble carrier in an
amount %Qfﬁ%gggl@ ds egglafe??ﬁ.@fag)%?tiéaﬂ' ?%]e Yerketd %gﬂ{e G6dehcA6A LAY able side
anu ifreren c [ o n nost

er o ani sns, wever, |
effects carthopativantrsated.ne conpounds of forrmulae | - V are able

i nduce apoptosis in unwanted, proliferative cells.

to
he t.erm "apoptosis" refers to the process of. .
[0031]  ThechstSromsrCeR b Bt O L A, OB BOROR DR e o a number of
smaller HORH 38D dtfinitletbdost iHRFRGESE @Rt 3t Qi hdeRtddd MaythRYprédie dosage
process of apoptosis and are replaced in the ebb and

and durgtiggwobireptriont & Aj fpctienceintie shsease being treated and may be determined

empirically using known testing protocols or by extrapolation from in vivo or in vitro test data.



nunber of living cells in the body. Add and damaged
cells die in response to a signal triggered on the
w@eios/0s18d ace for the targeted cell to self deBCT/US1004/032723
Apoptosis is distinguished fromother nechanisns of
cell death, such as necr03|s which results in ]
It is to bemoknHIet sencenErtias 9gd sipeage; vadpes m?éﬁﬁlé% garyowith thggpverity of the

condltlcgrﬁ{bdl% ﬁ?&?at?dApﬁ kY %ﬁéfﬂ@l@fﬁ%&é@(ﬁ r | vz hﬂﬁltﬂlcula{) subé?(ct specific

cti1ons apopt osi s
dosage mgmqmls esdwesldabd :idjrestab m/emhmeaa@ooﬁmgttbytheemmdmdilabyleed and the
met hods that do not induce inflammtion. For th
professw@aﬁ&@mqnf of stﬁw@m WIUNSISHIE P oSUPREIRBS 4P a@w@raﬁon of the
compos'i@(gﬂ%eﬁn& hap the%ﬁﬁ?h%‘aﬁon rdhob @RI dbath RERI £i8reRbh r}f:&ldgr%nd are not

such” as cancer ce ver, nmutations in s
intended 4mtmit the e¢dps ot prectce ofétbsslaan@ﬂecomﬂipmhme cells to
apopt osis The conpounds of formul ae I - V have been

i.nduce.apo Rsi S r ce ich
0032 R Xoultstcis 6 BBREARZEGY AL i BRRGEoR &3 R gt may be
compreB¥ell/ idfe? Gt 32 e osddepi gdlabi cdlﬁulaﬁ)omo@&hé pufPePLOBLA therapeutic
can be di sti ngui shed from ot her treatnment nechani snms
adminigigatiopethp gefévesioatpoxsd AT eIBRUBAY canit isporapEtediviih e cipiene and used

in the ﬁ)'i’ltﬂ ?ﬂ %g?é@ ciids€ F)I[TﬁQc}EJSmP ﬁ%g‘}lﬁ?&}l%&ér&?aﬂble bi nfhng agents and

rating cel rating cél
adJuvantmmiem;als edl tee inclokded & ri csfgh@edmlsqs%ttidhundesi rabl e
rapidly proliferating ceIIs "unwant ed rapidly

[0033] gilg: i l%é?téolé C(%,Slslbéﬁ |t§oc?1 ng.t%]i)gkleltﬁq\%g{q?:rgata% g%zlcgl%}e following
1ngred1€dt¥'cqf' BRIl dna sl fatre: MATERMALR AN dETHEDSnited to, gum

Material s
tragacanthj sca(czla, et ajdrpln e g latia; 4t excfrliens rsmfeasrmc)rocxwépiyn@wﬂulo_se starch,

or lact%%tg cH Zeagﬁ%%gfgﬁﬁng nbracse\ﬁﬁégﬁ?txﬁnﬁ%?d féﬁ)ﬁg %pi? an Cﬁm starch; a

lubrica@t dtikh aackitaioe llﬁﬁieHQmﬁaQ}ésﬁlﬁpﬁtM&MQI h ighakrtosuchra@/a not limited to,
m xture of ethyl acetate and hexane. The Cell Deat h
colloidgetiléqom; dexige;) @N%‘fﬁtﬂl%@ephwh@@, SecroFeoth Reeen; and a flavoring agent

such as?n?ﬁ%%g {ég%atgy?%g)s, rﬂgﬁosp%oRzggl tSeP()lAﬁfl \%gfle

obtained from Cell S| gnal i ng Technol ogi es (Beverly,
[0034] Nig. coMpmﬁdmlﬁ(fohmﬂaé I&nV mpp | tyiggddRrdllb dsdh bypmln}anbeasé different

s O R R BT PR U STRL . g sl o
induce af>615fb§1’§’$ﬂ @ﬁﬁaﬂté@‘&ﬁolﬁ’eﬁﬁbg celNY)TheQeﬁﬁ FafdpReRieakedd the process of

b1 ochem cal s were obtained from Sigma-Aldrich (St.
prograrthmgil sell Ngythu fit evxy petsen himglsedsendthansenils of Kl predginaged cells die each

day by@% ngc}rcle% 330 o@%ﬁag pclgec %eﬁo?agé(h %%“%{R(eg?eang wgfj mg%éa?nmg a constant

numbeP&f HHinp 1T the ®8d¢.PPIA aficeiahiged cblds diYEn Resplnsd tohy signal triggered
CDC13 as sol vent unless otherw se nentioned.

on the pply ﬁuqf@@oﬁomtheoﬁr@te@&qﬂo@pqegyiep@mtz Anoptosisislistinguished from other
mechaxﬁlﬁﬁ% Itog gr@]ﬁ‘ % %%B@éé?e%o}%? %]'Pr aLs o?s%ﬂ nlgﬂgﬁnﬁtlg’n Tl‘[atﬁ’t!lcﬁng swelling,
rednesss pati aoirenderneSy nAhesbss dbesChe raticallse [sOEB fdactidres. In apoptosis, the
cells skggxgr r&gﬁ@l%iﬁ% ggaa%nan}:iﬁ leeco&teg\’g ra?e 151% 3? {'een(iiovaeﬂdbyt nelgt oéjs that do not
induce inflammation. For these reasons, it is highly desirable to induce apoptosis, rather than
necrosis, in rapidly proliferating cells, such as cancer cells. However, mutations in some cancer

cells confer resistance of these cells to apoptosis. The compounds of formulae I - V have been

found to induce apoptosis even in cancer cells which, because of mutations, are otherwise

10



chem cal names, proton nucl ear magnetic resonance (H
NVR) and hi gh-resol ution mass spectronetry (HRMVS)
W@l 2108/084180 sumari zed bel ow. The procedures useRCT/US2004/032723
synt hesi ze conmpounds 1- 36 are described in the
. Exampl e bel ow. 11 WO 2005/.044130 PCT/ US2004/ 032723
resistay}y) DO nAtHOé’FQﬂSe%an 1 ARIRE YRSt BAmrRBeHPatFgghepkanisms by
metholSHRAAR Gidros o] BSRY 5&?' on mass
spectronetry haracterlzatlons of conpounds 1 - 36.
npound Descri ption
[0035] 4T1¥65 t@mns( melﬁmbvmwe)lpﬁe‘r‘wbl}fe@imr céllsior vapedliny prolifdshting  cells,”

unde%r ﬁlze og)‘l,t:éat]l benzl?sr}ea ef;llra ra%dl%r/ prgilgrz?_twg ]I ,”( ‘tling@nted rapidly
prohfefe&mgzé'@l],s *Banib tHeS liké Hefer fo Joanéed, cells, e@éﬂéer Zé‘ﬂsg aﬁd %Qher unwanted,
(d, J= 8.0 Hz, 2H), 7.47 (d, J= 8.5 2H) 1 (d
rapidlyjdiviglimg pells pfp subjegH1 5Br F3NBOR2S: HRMVB (M + Na+)
t heoretical mass, 495.9913; actual mass, 495.9943
pyl ) phenyl ) -3-(trifluoromethyl)-1
MAT@@%Q%I% ﬂﬁﬁ?g(gfr?genesul fonamde 2 "HNVR 6 2.16 (m
2.81 (t, J= 7.1 Hz, 2H), 3.41 (t, J= 6.4 Hz,
[0036] ZM}l,’IE:rEalSJS (s, 2H), 6. 47E§ (@smethidpheny)-3 ftrifhhoralmetBy}- 1Hzpyrazol-1-yl]

benzen/e}_%lgon(aanéej grag egtrﬁ?ec? i}'pﬁn ca@{%?_ﬁ%plﬁg{&g’ An]g'ﬁﬁ%lrfiﬁ_z@mh (Malvern,

PA) wNﬁ)ethyq Ia@aat@tfbn@hedw ﬁecry@ﬂa@hi&@@@ froReh ﬁﬁktu@@fsethﬁlage@%%d hexane.
2-azi doet hyl ) phenyl )-3-(trifl uoromethyl)-

The Cyllal'@eath léetequrb@#i ekitifasnpurclrsed fam NMRhS l;’zlag@os(tms (Mannhenn

Germaiq% %ag%ty éo%gyc)mnfibag&yﬁie; %%nnsg A%(t agd f%ﬁlszr}hb 45 S 7A%’cS were obtained

from Céll Sﬂgﬂaﬁn§ Tdehnablies (Béwdriyd MAY: MJusH&norﬁid)onaV a&ﬁ 61@’(ADPr1bose)
J= 2.0 Hz, 2H) Cl18HI5F3N6O2S; HRVMS (M + Nat
POl}’m?lﬁé% .(%ARBMHHB%@ vasgrogded by dihsamingss Samddegg1GA). The PDK-1

kmasep §1/£rsg§ glﬁiﬁ gs?@s?%g&%%egpﬁjo%lf Eﬁgﬁa]lt% e(ﬁﬁlgé ﬁl%k}&o : S?tk%rr] thEmical and

enzenesu
biocheRfidgls ward ébt(atnederoIn BigmadA 1drdH) (St.3L&0s, (MO) hintesy otheHzise mentioned.

Nuclea;r}_l%@n(ega res an,ce5spe§r}_%( HZN%.)) Wery mg?s%r&g Ojl_Bl'gflEIET Zg? MHZ Chemical

shifts @Sagjz @?g@%gf;%o;ﬁ WIIOH% %Q’tb é Joah TiB %Eﬁt&lﬁiabDCh as solvent

unless4 ofhbrvide bmblyﬂlqnhﬂnyl I)Irgili-resolutlon electrospray ionization mass spectrometry

analyseq(_lf\{égfpzl %e%%)%g%td? _3_&)/ [2122 jnnlgq%q %?l%l%f&ﬁl lf’!g{qj?gra$r%§form mass
qmcu&ﬁabgkb 2.63 (t, J = 7.6 H, 2H), 5.54 *sm 5 211),
(s 1H), 7.15 (d, J 8.3 Hz, 2H), 7.20 (d, J =
Hz, 2H), 7.45 (dt, J 8.8, 2.0 Hz, 2H), 7.88
Synthe&i& Of@helsl<8ls 2.0 Hz, 2H) C20H2OF3N3X2S; HRMS (M +
Na+): theoretical mass, 446.1120; actual nass,

[0037] 4@%}%8?% S hﬁtepdhglngl;leﬂgle 31 z)vteFel Pﬁeagrreg o e?ts:d ﬁ_'_mdlcated Pelow The

chemlda-l yﬂla]lmn moteﬁuhﬁcd)e’aanmdgleuﬁ rekdaﬂ‘dM% QlI—l I@B[R()SancB H)gh—lésdlﬂtlon mass
N

spectre;ngfgy §) daga qr umn?af d lge @\Q ( ghe mecgduges'_w’sedzm synthesize
compo%@é"l?ob_'@%cnﬁﬁ%tﬁ%ﬂ'mgﬁ%%befogﬁor etical nass,

1120; actual nass 4- [5
-(2-napht hal enyl )-3 -(trifluoronmethvl)-1
H pyrazol -1-yl]b enzene sul fonam de

11
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8.6,

HNWR 6 5.47 (s, 2H), 6.89 (s, 1H), 7.18 (dd, J=
1.6 Hz, 1H), 7.42 (bd, J= 8.6 Hz, 211), 7.5 1-

W@ 285/044130 2H) , 7.78-7.83 (m 6H) C70H14F3N3O2SPCHBAMB04/042723
+ Na+): theoretical nass, 440 0651; actual nass,

440.
Table 1

spectrorg?tgg &llas?]céergg oas

0657 4?
res 1

Nf{'é - ng% ¥%) aghe ﬁegnLﬁqg{\l%ﬁRws)(ﬁéh resolution mass

%@"'PB?““ 7.03-7.08 (m 2H), 7.19

Compotrd,

= 7.2 Hz, 1), 7.40 (d, Desaripio® Hz, 1H), /. 7. 50

(d,

4] i (IZ (i')’br oeth} hen 1) ﬁ@liﬁl@ome]dﬂl)BIH? pyﬁéol l%iﬁi)enze%es%ﬁongrﬁde

J 8
1 the
4-

I_IJ.OI_OI‘FFULO I'TNIVIS IVI +

oﬂéﬁMBé? 1‘?@3’5 6.442.6Hp 8B 364 {la? AR, 241)2‘99%(?@) 6.75 (s, 1H), 7.13
5(d A5 0 A20Yd, 3= 8.0 Hi.2HY B4 Didetth Ay 2070 (hFob-5Hz. 3H)

]be

ne gnikonanimeias (18 + Nab) Nefcafmad, 44599915 bbtual Basd 299 943

A DTCTCA 00 Oty T ) Y i R s R e T A
2 HRNSHGWR 5Mdéxm, 2Phadi 612l HﬁﬁH)s 34464 - =(ﬁ84CH?4 e 6 Qfs. 2H), 6.76 (s, 1H),

mas
Conm

S7.1546,6/. =082 Hz, 2HR 7. 90d20057 EA&HB'ZHH@TI ISYI0A) 2NN 3A7(@,3 = 8.5 Hz, 2H)

PO PREGSS! RS (M4 NaD: thebreri@hE, 81d.0069; actual mass, 510.0042

i_ S (g]'(lf i” %ﬂiﬁ%}g%en&l! é gtnll‘l_}}:o'rdmle hbllx.i_‘ ';Pﬁazlc]) -ll_ kﬂb@z&ne&lﬂfﬁ@m}de
" THENIER (290 (L 6.8FZ3DN( X1 (9 = 68 F2, FD), 5. 2H, 2HJ, 641047 1BR7.17 (d, J =
831z, 21), 924 (a0l = 3.3 H 31D, 7.4°Hpd, J 2 By HE2PHTBCIE-3NB O29; Hz, 2H)

HRY ,&MF\FAN;@S HrRvd @PPN?S tl{é@rlatlc!l‘i%& 4559‘69210&%%' mRC §363k17

JUU . USOZ

4- Er(rbﬁ%WOwaJwewlB3 (ttlﬂquom%ﬂb Hé?ﬁ%obrl Vilppogspesylicypmide

benxResid3f@anzy det @ 1 ="7t4+-EINVERN53.2h @5 =(7s5, HZ BiY), .581 82 s, 2H), 6.67 (s,
H) 7.07An3@)( T35 (@& /8.78, Hrllz, 2H) 7.79(d36- 15 2.0 Le))2H)

CLHPINOT:; }ﬁb&s 1\/?+ 93): tleBeticdl mmsB478.0b¥%; ackbmass, 473.0946

_—

TACI2F3N3 l‘l 1S3 \IVI + \Id lll(:‘%l elrc [TaSS,

bb%éﬂbu%@@mm v T fluoronzediyl)- %@@amhl-iﬂ er%@esu%@amﬁﬁ chlara

IH-NMR & 0.93 (t, J = 7.2 Hz, 3H), 1.36 (m, 2H), 1.64 (m, 2H), 2.63 (t, J = 7.6 Hz, 2H), 5.54 *sm
21 éq),wsyﬁ -38?(1{:, 2H), 489 Gt By [He. 2Eh TApr(diz bt 8.8.-2.0 Hz, 2H),
bedr@hésatiohdmtde 12 'H NVR 6 4.85 (s, 2H). 6,76

QD0 M 8 FRNES(M #Na S HlJepretieal3imes? 4469 120gyctuBiiass, 7463849

oofn —-

1
Wl—m—

wf—'-

2? LS é-t-@}ltﬁzlpmenglw Qgcﬁuo'_érg% 97'1% Flg D Qq%ﬁ rx)]t'%&sglmn&@ )

OO U OO JIJI

R1135 (-9 40 (0 2B}, 643 & TDDT PhEhyl 2 Blp 41 342 (4 = 88 He,
ﬁ)u%??rmﬁ‘hm IiIz I%ﬂp- pyr a[znl -1-yl] h?;(fpgjeul fznfm de

(0]

EboINRNDD,E;, H}BVI% @+ ETH)) the@retitl nQasS 446H)120; Fen@abmesg #46.131&

1% )’-S(ani?thoglgtLvl) Ih—pyra%ol@yl]‘t?’en%nééélfon%ﬁ)ie

§@H@F NA zﬁ E}-IWS (l\ﬁéf\lp,\) |t]]ieoretlcal mass, 440 0651 actual mass, . 440. 0657

ROI R~

QN%I

v

1} 4

1f BI (SIS III |\||v

g HE 3H), 9! (d lﬁd?)g% gf Lt?@é }g‘ T t'i‘?qzﬂgz?}%) 740 (d, /=78
3

(@h@dawb stridtlodondtmb i k)L OBLMk duttdnamide

AR Hmﬂwm twnca»ww@fq% Fetighyaass, 429.0606

mblpl&ﬁﬁlﬂak (tﬂ'ﬁﬁbsqmeélg@-l)@gﬁazol-l yl]benzensulfonamide

r T
R a T B B T ey e T Thdre 7%

“czzﬁm'ﬁN%‘§ HRMS (M + Na"): theoretical mass, 466.0807; actual mass, 466.0811
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8.0

1HNVR 6 5.19 (s,
Hz, 2H), 7.53 (d,

J
6H),

2H),
J

6.86 (s, 1H),
8.5 Hz, 2H),

7.36 (d,
7.65 (m

wQ 2304430 J= 8.5 Hz, 2H) C23HL5F6N3O2S; HRVS (RCHUBRP4/032723

t he
Jr

oretical mass, 534.0681; actual 534. 0677

B4 -hrnnmnrethl L

nmass,

Compoqnd1

- hi phenyl ] - 4- VI\ 3-(trjflDeseniptionhy])-1H 1-vl] benze

nes

- fsqu wmodc@ ﬂ-ﬁ)lphh'l‘y%l)@ @ifférotosthy!) 2 pyrafhol 931 KeRaenciTbonamide

6.6
10 2H)
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,%W% © 3ﬁ)§§ééf‘°‘ ”&)”%f Ecésﬂi%%gl\%@ﬁ T @ /=82

55

EEQ r\r\ ﬁﬁﬁﬁﬁ
;ﬁdﬁ CUI Cll

F3E;Qz§ I%IJFQ\/IS (1\ng N’a D r{]f;pﬁgqa matfs fOO 0418 actual mass 500.0432

- bi

phsAyLls -déhlyﬂoDl 13biphenilf- h-sﬂ@-B-QﬂH&ohyﬁe)hyﬂrHI%yﬁio] bamaeaesHonamide

[a—y

-y
—h
o

g?&l\qf iﬁ{fggH . ﬂgﬂvl%{ P(s HQDU/ 3b§d £°'§)8 Hz "zfﬁﬁ :ié?)(E g) (73‘/"7‘/ 57.(m, 6H), 7.93

z;ﬁ;ﬁmﬁ‘sgﬂéﬂ’sm; 1}%") %muo%zw&a@sﬁ@ﬁ g PRe

Ia4 E5)(2 a3l’-|d@hip®f1l,1é aipheﬂﬂS%}’l) &%ﬂ@i@@thy]&(hb’{pa’azonhﬂﬁﬁnzenesulfonamide

o
[ 5]
(o)

- bR 54:85 05 4, 6700 UM), 7.18-7.25 (m, 3H), 7.35-7.49 (m, 6H), 7.88,(d, J = 8.6 Hz, 2H)

m I—‘-l>7( (o2 0]

® =

R Ol T p st i R ot e ] B8

..‘Fzm AL

3

LQ[H)(Z 41,566 cl@erp[ 1 \M—])lphelﬁd]@lSle i(trlﬂdozorﬁctlﬁrl)HH pyﬁk&)l ;1 ylfbei2€hesulfonamide

SRR+ HNIO
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w
O

‘5. NMR 8 42sld)(s 28, 847 (S1mlths g? J2R.d 961, erli)g édtz.f 3.6, 5.0 Hz, 28),
739)s, 174), 536 (U= 32,812 215 784 bzum) A (at, gz D)

(00]
;,-Eq

R

1}Cl3‘f=“ '_1&30%8 H‘li.E/IS((lgI + N’a"') EO?etl'_% maé,';' 5)67%@”4 tua r

1ass 569 9679
TTCO1 CLI uu JTTITTOO,

34 [55‘22%_’[]2}'@’6,1 tz;p}{egsd](liyl) 3t(‘@§1|ﬂtlorggﬂt13y[) 1H-1 yl]benzenesulfonarmde

.

-
(RN
@é

"'ghinahenyb Is; 4nyd 37+ @2413, Enﬁ {s o) oL 7vY koh,-431h#7.39-7.52 (m, 6H) 7.84(d, J=
|§9enzBnesul fonamde 19 "HNWR 5 1.35 (s, 9H), 4.87
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(7]

éhﬂls@ﬁ 025! Hes (MY wa'y, ﬂééket%aﬁ%ssﬁ H‘go d@kﬁ actfal é&%s (4‘8’0 0987
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h
g.\w

OJ.L

L oo DS P R roVed - sy Gamics

S'H- Iﬁ\ZR 51541335, 28 tosal(s, WA $.36 GI22=BAQE, 2H), 7.53 (d, J = 8.5 Hz, 2H), 7.65 (m,
SH) ALt emB it Byl ) phenyl ) - 3-(trifluoronethyl)-1H1

Tl o oot

]@gnmms@r;y Iﬂfm/fse(m €hRa"): aQoraddall}lMEg 6343064 1L adoil ma)s34. 0677 4

8.9

Lﬁg) @ Mmomf 11@{}51 lj’rbgin’hen}ﬂ] -A4- y§ 3du$b\oror§q_hyl)é§lgll_@§é§mw§amde

16 HRV
mas

SH(NMR SRS 2HDhe Y @tZH0£166 (n 8, 7.0802600868H), B3R (dall= 8.6 Hz, 2H), 7.82
S(d, 58H6 B9 3 ) 13 WD 2005/ 044130 PCT/ US2004/ 032723

(d,

mgmds@ms; m)RMS)(M +Na*) theoretlcal mass, 558.0069; actual mass, 558.0112
- I UOI‘ on@ -;J}{Ij;zlgyl]iiglzensqgll‘fonarmde
4 R 5240 (5 6BB 5 %(br %
1115 28, 1559 (4 7717&1%

8. 7

6733 25611?)2 3% rﬁ]H) (m74}5,67 50 (dd, /= 6.7,
G FRH, CRBNISEFBNSCR SrorbiRMBafsikod. IN2(); actltahﬁm evd.azd

mas

2892 (4% ?M Tz J=
34' [ISf(Z %u%@? ’-b1@1%1wﬂat£ oyl)‘@@&thor‘!i%@ﬂmﬁ)ﬁll—&l y]Jber,}zl_Pe,fulfopalngde

anza

4-[15
nes

18273
J

TTTTET

FiYiRO LT e z,q 16107';;2%;[)7(7%@ ﬂf{g&?ﬁ; ot

;’%ﬁ%ﬁ Oﬁé @% ),;n s 88%%46‘27 g(d /=85 Hz

C26H24F3N3OZS HRMS (M +Na* ) theoretlcal mass, 522.1433; actual mass, 522.1466

4-[5-(4’-tert-buty[1,1’-biphenyl]-4-y1)-3-(trifluoromethy1)-1 H-1-ylbenzenesulfonamide

19

"H-NMR 6 1.35 (s, 9H), 4.87 (s, 2H), 6.59 (s, 1H), 7.44-7.57 (m, 6H), 7.58 (d, /= 7.5 Hz, 2H), 7.92
(d, J=8.7 Hz, 2H), 8.12 (d, /= 7.5 Hz, 2H)

CaHasF3N30,8; HRMS (M + Nab): theoretical mass, 522.1433; actual mass, 522.1401

4-[5-(4-(phenylmethyl)phenyl)-3-(trifluoromethyl)- 1 H-1-yl]benzenesulfonamide

20

'H-NMR § 3.71 (s, 2H), 4.74 (s, 2H), 6.52 (s, 1H), 6.91-7.11 (m, 9H), 7.27 (d, J = 8.9 Hz, 2H), 7.69
(d, J = 8.9 Hz, 2H)

Cu3H15F3N50,8; HRMS (M + Na+): theoretical mass, 480.0964; actual mass, 580.0938
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C24

490.

HI6F3N3O2S; HRMS (M + Na): theoretical nass,
0807; actual nass 490. 0769

wda2¢05044a3phenant hrenyl ) - 3- (tri fl uoronet hyl) - 1HAF/yEiobe032723

zen
8

esul fonamde 23 "HNWVR 6 (600 MHz) 4.89 (s, 2H),

Compouhd=

2 (s AW 7 37 (d_ 1 =85 1.4 Hz 1) 7 51 (d
8.6 Hz, 2H), 7 54-7 69 (pPesgiftion7 30 (d, J= 8. 8

Hz
C24H

21 490. 44

41[H)(S)H-¥lu<§§1 2zy192-(t£1ﬂﬁor04ﬂ'ﬂ1yl) 8[-1 6471]6éﬁzene]s_lf(ﬁalﬂldé'|z 2H)

4-[15
-(t
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é_’?g:%ﬁ%‘gﬁs S (M 2 )y t retical mass, 490.Q8 ; pStua 34900
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MR 6508 MBS 4.89 &, %5692 s AEhiz,37 1) = 86, 55HECiH)3751(dJ 8.6 Hz,
i-fb,752;H)69(m,73 7 o, s3kd)8, Hz/ 11887 46m. 923 41, 8,69 G, (184 Tz, 28)

N
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FOH UUOU,
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B'HOIVIR D 6915, 8HIZ 46 1) H), 7.56(; 7= 32 HendH)ZH)3,7.70 (B3SH)H.83 (d, J = 2.0
Bz, QHEZ.92 (i) H), 7.65(0, /€ $4 HARK) 7.89 (s, 1H), 7.91 (s,

@&%mﬁﬁﬁﬁﬁm (MR, e ctetiol ass, B3HRI088 bdnfiBrhasAS6S1032
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e
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daCtl udl

f?pﬁ«% ﬁhwwwo%@w?w#Yﬁ ‘}% SRRy perppidine

iﬁéwaidlmﬂ;% }'H}Dﬁé‘h ﬂ)]”.I.‘Hs 9!1'1&21@1),67 328d IH—ONN@, B)6.82d, J=0.9 Hz,
% &), 3.46:(dg B0 RGHz, TPy 7.5177.3gmy HD, 13534d.g =0.9 Hz, 1H), 7.57
2 )7789458 ), P @) BH) . 7. 74  (d, J= 2.5 Hz, 2H)

5C;6Ian3N5© SRFISHRL, + 1949 the@etﬁﬁl nfagh, AGR=1280); Actidzmas® 9. 1247

ﬁ?ﬁ

F@'@(pi&@hth%—@ﬁuom%@%) D-4- E)lh]el t%@gz&%a}llph%ﬁqfl pyrazole

d1 'ﬁgggn%ﬁi ﬂgggﬁ (d? Z,Eltl %@E@@ﬁéﬁﬂg %{?ﬂzﬁ B3 Fbfm, SB), 7.74

7CZ7H,QEN( iﬁ{l\@p@d +Na" A theqrejical Juassg 479.1292; agiy4) massz 4@1.2?5 57

lﬂ (2 ﬁe@alﬁlnérgl) 3 ﬂlﬂuﬁorﬁeﬂ 41H21|_E¥Iazgl*17351’]' b%nzZl%el&&QoxgrlE')

??E*“%ég T

nonf 'hr ||r\r ohet h\ll \ 141 n\lr azo

Gasfﬁw A EFM&HWeNM BpoisisHana A MRS S a@ua@?easw 4s4. ﬂflﬁ

74 75-(3@he(nﬁﬂthr2rb@)13 (Elﬂaﬁorﬁéﬂhyl)-.]lﬂ- 11py8azmry1]iﬂaaza1de711yd’e21ydlazone

5 P Hz,'l 10280 1 CW6 1z, 110), 7.53-
3 17. 0 ¢ = d?[ 4,773 (& = gé)éng 7.80 (s, 1H),
sZs-g)Jp((mng)lH), . 55 (m 2H) 025 i VAR S

o A o ol 0 T W

T OOz

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1 H-1-pyrazol-1-yl]-phyenyl}-acetonitrile

"H-NMR § 3.77 (S, 2h), 6.93 (S, 1h), 7.29-7.43 (M, 4h), 7.66-7.86 (M, 6h), 8.65 (T, J = 7.0 Hz, 3H)

CysH16F3sN3; HRMS (M + Na*): theoretical mass, 450.1151; actual mass, 450.1188
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4-[5-(2-phenanthrenyl)-3-(trifluoronethyl)-
| H-1-pyrazol -1-yl]-phyenyl} -acetonitrile 31 '"H NVR 5
W@2007/044330 2h), 6.93 (S, I h), 7.29-7.43 (M 4h)PCT/US2004/032723
7.66-7.86 (M 6h), 8.65 (T, J= 7.0 Hz, 3H)
LaENRIL_HRVE (M 2 _DNat). _thegoretical npsg

Compouné() 1151 _actual npss 450 1 1Racriptiond 2005/ 044130

PCF/ZL{QZ[@%}Q&%MyD mﬂm%kﬂﬁ{ithwgfllpﬁfai(ﬂlm-yﬂ phenyl}-N-hydroxy-acetamidine

% ET‘E; ;‘@%9 IRV B Bled B a7 e, V31 R Bl 5855550

(3' ‘ %ggfwm ,,.‘gms?{s +‘°%) té?_#etlc%mg@ %5161580 écﬂaﬁl maﬁq,_ﬁldl i

C26 HIQ-EBMlﬁhrelﬁrl) Rl\(Blﬂ(lemet]ﬁﬂa)ﬂ)-(' 1 Htthrvam- erlnfeﬂxlylp]ﬁﬂ)S 1 H-pyrazole

46 ! 5, Zz, m,
3 g gﬁ@%\ 5 @Q%ﬁé%}gﬁf%(ﬂlé{é’?g%&%% gfln()(} =69 I({l ﬁll:l% 7,66-7.76 (m, 3H), 7.89

25 %'Q}F;F‘Q%, Hkﬁﬁ}@(xh h@")ﬁ,éﬁé’o;e%ééf 2?9§ 1§§3 z';g:ﬁﬁr(l njass, é9‘5313g°

1H] 2-aTniGON-14-T6(2 fohynaiByny)) (B Bugrobmetldd)- ekl 1-ylihenyBacBtimide

3¢ (M '2HvR 8348 ({3n), 6192 819, Has (ZH)- PRI ING (1aHRMBs (M Hy, 18),7.62-
NatY.72tdaenn) et ioaa s —vass, 11493351 885m, A0} 462l (1, M8 S Hz, 2H), 9.56 (br s 1H)

493 Czs‘iRﬁ?ﬁN4p H]RMS ;M+I\l§+) theorqﬂlcal mags, 48,;5 1%03 ac}qal mass, 483 1'3\8

2 anant
L= nr1ro I\l' == IICIIaIIL LILLIA > crrri UUI UIICL LILl I

1H Mﬁé%elpen%ﬂlwnyb &@ﬂwqmﬁw@ﬂé/m@ “B41]‘phenpipmenglig. 48

(s 2EINMB 5 820 (ss1H)1H)9, (d,0.=367 el 2HY] 734 BdS +7, 221, 115, 7482 (d, J = 8.7 Hz,
35 ( ddl 25, 7618768 (m13E], H8,(d, VH)9,07H6 PH), 7847291((ny 3E5H.62 (d, ./ 7S.3(ktk, 2H), 9.95(s,
J=|8H8 Hz, 1H), 7.85-7.94 (m 2H), 8.62 (t, J= 8.5 Hz,

2H) ¢, 91, 55@1\15( hrvs (IGIH)H) thedErid9 nddNHAY6. 1 bR+ (Vb ckualNadss, 446.1506 (V+H)

T ual 4831389

rheor cal

4- o [3’5 Bha FeohD: éf@%}ﬁww@mﬁw Tt Mﬁmbﬂrnylwm nyrazal -

36 1- 3|11 BAYIOS GUERI HIoE: J = 59, ANRIZ2ED, BB-149,(m13, 7 57759 (m, 4H), 7.70 (4,
(d =9.@Hz 1H 78D (up 2B 8 QG064 =219 7, 2.0 Hz, 1H),

- 9‘2‘_(}1171?3194@ BRVIS K+ NBS): Bkdetical nfask; 769675, Mtualiddss, 460. 119

(d J= 9.0 Hz, IH), 7.84-7.91 (m 3H), 8.62 (d, J= 8.3
Hz, 2H), 9.95(s, 1H) C25H18F3N5; HRMS (M + H):
theoreti cal mass, 446.1587 (M+H); actual nass,
[0038] €48 Qeber¢ NRGH (p43-/ ) human androgen—nonresponswe prostate cancer cells were

portal B ARE DS RGP P YR Bl e suturea i
RPMI £649, m&diurhid Gidd) ,Grénddsldndd NV Msuppd®mented With 6@ (f8lal bovine serum
4H), 7.70 (d, J= 9.0 Hz, 1H), 7.81-7.85 (m 2H),
(FBS; @bey).ag. 3F4C A hypidified acphaig epntpirms LhICONa) -
theoretical mass, 469.1252; actual nass, 469.1199

[0039] Ce ggﬁab rqlonr egglgr erfCefediPRBal[s)( 4@1‘&%@ TnIyS) %Aétnﬂuoromethyl) 1H-

r ogen- ponsi ve prost at e cancer
pyrazolpliyldheszedesul omamide  Aurk its cdemivalypes di $ELR @l Vielitityowas assessed by

i S e AR LS e S S o .

six replﬁc%e@' beMi Rers efowh i FB% FEEbeS)letlen@d RPMI 2640 medium in 96-well,
m di fied i ncubator containing 5% CO2. [0039] Cell

flat bottgrrwd.p]iate; fanaf hspud Waee eippegsk togfarious concentratlons of compounds 1 - 36

dlssolved' 1%%5&{[18(??% F%l c%lﬁ&qpﬁla 10? féd { |4|f ) i 0)4L L Hard asjgetn;% tamln RPng 1 8%0 medium

benzenesul foria CTa R
for dlffaéht&u@tel ihteywaadoi CbﬁtYol&i\Bébeﬁ&S MS@ \bﬂﬁlck’ﬂSﬂ zﬂ@oricblﬁreMBﬂi equal to that in

3-(4 5 di met hyl t hi azol - henyl - 2H-tetr
drug-trqag ( o,ﬁl@é}l? qg@sw rpppoved replaced by 20% ul o)% 0.5 mg/ml of MTT in 10 %
FBS-containing RPMI-1640 medium, and cells were incubated in the CO, incubator at 37°C for
2h. Supernatants were removed from the wells, and the reduced MTT dye was solubilized in

200 pL/well DMSO. Absorbance at 570 nm was determined on a plate reader.
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six replicates. Cells were growmn in 10 %

FBS- suppl emrented RPM 1640 nediumin 96-well, flat
whodososmaso pl ates for 24 h, and were exposed toPUHUS®O$032723

concentrations of compounds 1 - 36 dissolved in DVBO

i 0 i 0,
[0040] ISl Breiaraim - 30HIS qrare dhedel itior gixallpigion g 50,008 cellshvell in
10 % F@Eﬂtc&?claﬁuﬁ R?'Nﬂe ds WD q}ogloc ellq?s%?{glﬁ%ﬂé hgllﬁé&l?r{}])enod cells were

equal tot rug-treate
treated e nopkchte We1}hl thc elmthm}e(ﬁ&ﬁhden‘maitlcm &f copiprundd 1 MBB omDIMB Qtvehicle in

094 TR PR T o A0 T wer bt

trypsini26h,N3h@ Hutn kS dsﬁ@‘ée@oﬁlrt&”b&ﬁﬁer"\ﬁ{oh@l’ "lmﬁ/T r'(%eckman Coulter,
reduced MIT dye was solubilized in 200 tL/wel

Fullertggh§6hbance at 570 nm was deternined on a pl ate reader
15 WO 2005/ 044130 PCT/ US2004/ 032723 [0040] Cell

[0041] &Ffpt%ﬂetéﬁg ?%‘89‘6 g‘gw q?llléd% \%@5 Ssesfﬁg %g/geﬁ%%}ug-m uce aﬂ%ptotlc cell death:

detectldi?PNf m@AOﬁi@ﬁhrwmonF@j' ktnCeld I&aﬁﬂﬂ&te@hb@@lﬂ@ﬂtklp ERdohd, Diagnostics.
cells, were_ treated in triplicate with the indicated

Mannheigpc Si5EPaIY) oAb W edFpobitsalysis3el gplyovEd vibRsPaymarase (PARP)
cleava%’,so %EFE]&SC[Q Wa@' @ffa & Mcoﬁ%t%@'n’f&%@&mgﬂs}‘ 1]‘1196'1?&1{0118, and is based

Ime intervals, s wer rvest e
on the QHa}/rﬂﬁatmez@Ie;runnatmobfrwtmﬂmmd hisgireepssocCoed DAYA Gagmems in the form

1 D/T eck Coulter Ierton
of monR BB ETCO IR TR HOBL b LR e loaebinglocteatl. n briet,
4 x 10°FUS tEusad c@ﬁﬁlFéHQHaCT-Q@' flasledt D4 h &%I%Cﬁéa&ﬁeﬂ%f @i‘fe‘were treated
fragnentati on e Cell Death Detection ELISA k
with the RV Dﬁlaglﬁogtt @éest agda ﬁhéaeﬂpd@uedanygenan@onsef@t ér—ﬂ4 h, collected,

and ceﬁllglt %tgnaeqé{ﬁzﬁlseng %% ﬁgp ose a(% 6{%} ﬂgz Fgﬁ“ﬁﬁp)For the PARP

cleavagmmﬁﬁcdmgﬁfeat‘edl etk i b lo@nsotecamd S8 pI@QtS@éhtmaﬁt tsashed with ice-cold
quantitative deternination of cytoplasni

PBS, apf sewyspcnded de haisdopfouaontaiyng AP @Mrifrﬁwfécﬂoplrw% $$7 mM NaCl, 1 mM

ch ea@so e}
cuc, RASHYEAENIONSS, Ryl 00508 P, GERRLL 19,811 vt .-
aminoederigh enmtriesnldchyil nflaoride? Sletipasin &0 rloaﬂg/imlbeérﬂr aprotlmn at 10 pg/mL.
Cells vvergtreated DVSO vehj c

th
Solublgy e L?%ts%twaa SPHISGE AR esaTEc L RAD0 &t iy Equivalent
amountg o'l% éﬁ)té}ns E50- k(ﬁ?ﬁ@dfroma&@hcl?édte |vye§§fr§s%1\f%g Yh wpdegt Sk% F}%crylamlde

PC-3 cells Were used I'n the ELI SA. For the
gels. Bimdywges stwectitmgﬁtqcemlesb pehibganger andc eddlgretdy dnmunoblotting

at ment, washed with ice-cold PBS, and
Wlthan?elgﬁ‘ggﬁmba n IyS| s buffer containing 20 nM Tri s- HC1,
pH 8, 137 rumNaCd, 1 mM CaCl2, 10 %glycerol, 1 %

[0042] [MMenhdgéblbttidy. Dhd g%éi@lopmb@irat or tle M%t&ﬁ%lol%al'ybls of Akt and
am nget hyl ) benzenesul fonyl fl uori de | eupeptin

PhOSPhatl&i@S gigreied asnfallaps-otGels veae Weshes) iw PB ,S@WBP cddn|SDS sample
buffer séﬁ?i%tat%ﬁ ;B‘l‘fra% E Rl EGE ednitalde’ foir EHELd fe{ﬁga%&?é?l %(r é%‘igooAﬁer brief
qui 6

val'ent “anmounts of el ns
centrlﬁg)a,tlbn,o pyesalbnt yoddie omﬁcaltnaesmsl Yiech Itlna folbble fractions were resolved in

10% ﬁ @g)@%:r)aa%gc@mﬁ% 1n15‘ﬁ3g§ﬁ\§f§s§ eafglrdgge?rfs?err;e% to a nitrocellulose

membrafBYRAR la0dehdinGy tMhbfRr @éﬂ ' TB@‘%%n%lBﬂt&@gﬂémbLaQ@%s washed three times
| mmunobl ottin The general procedure for the Wstern

with TBBoeord#igingsy- Qg &b T,A(kqena?;{)d(TBST) After blocking with TBST containing 5 %
nonfat milk for 60 min., the membrane was incubated with the primary antibody at 1:1,000

dilution in TBST-5 % low fat milk at 4°C for 12 h, and was then washed three times with TBST.
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phospho- Akt is described as follows. Cells were washed
in PBS, resuspended in SDS sanple buffer sonicated by
wa@eooalos4iasoni ¢ soni cator for 5 sec, and boil edP¢DUSH04/032723
mn. After brief centrifugation, equivalent protein
The mepghiaad tvadprebed wikloBodt Qtﬁtl%ﬁ]bbibi%i} !H@Eérﬁﬁ@atéﬁ(flel OOO) for 1 h at room
resolved in 10 % Dﬁé&? acrylamde géls on a
tempergpicaPaf y¥as washedr witk Sﬂé@ﬁ?@ tianasi tThﬁc emmun@@ets were v1suahzed by
nh Hg‘;ﬁﬁﬂ sem -dry transfer cell. The _
© ano%%egi?s fﬁ%%d%%%eﬁbr ane was washed three tines wth TBS
containing 0.05 % Tween 20 (TBST). After blocking with
[0043] PBAI-Ichimasé nctingtys This nonfratassdyl wad perf@thediusing 4 PBK-1 kinase assay
e [ bated.with the prinmary antibody at
kit (Upita%o&??@f B R e rtonti VeRPA SRt tonss LR o free assay i
based 0hZhB.abalt o\f‘@&:oh%{hn red | ht'h@ dsEARS O Behlel
o SEDENg sl oh AR RPISS, EIESriseRooIDMST Piblcle of e test agent,
to activgteoise dowmstrﬁagolamamﬁenunam glubouertiRid-cegylatgd kimase (SGK.) which, in

o958 BRI el B RS g T e, o

[**Pl-plspheRNAaT pebticRambsttiit RaS Qﬁapﬁepa{a@&ﬂﬁbm% rdsifila) §3EP1-ATP using

activity This in vitro assay was per orned using a
P81 phpgyhogeliilpgespapss §8¢ qurititaiedpst aseintillaticn RvairdifteNree washes with
0 th e r S, . This cell-free
0.75 A)a]gl‘fc?s?ﬂbﬁcg ELgdS o d%g% Ith (S)Il:[ecﬁ w)aﬂk%g fé%lt‘ersgrgco%l ficaps lglJSKtV\f 1ndependent
determinatiddee presence of DVBO vehi cI e or the test agent, to
activate its downstream ki nase serum and

[0044] ?1'3?1%191%(&#8'@%0' Fe)ﬂ i lsl?itngge gks{na%ge (? gég%mqvcg}eggbt@‘h&é was carried out

accordlﬁgkﬁétarrﬁbﬁﬁaﬁ)%ﬂghé’& ﬁﬂ%c@du\{&lg’d-%éa?s Wyketreate%wnh DMSO vehicle or

- phosphory ated peptide substrate was
the testmpatsat dlok ﬁldm&ttqdf@npgﬂl atiiga$ f4r, /b -a8@ PhenAlfRedust 47§ foP8h in buffer A

conainfi e SRR GP SRR CRATEr P B Ob R dbbadditiotlon 1 mMFBCHA, S0 mM
sodlump Mespide) i 10 Ak dsodi[ﬁh@ BepRictpioyattesonenr Qﬁﬁ%%ﬁlﬁhaﬂol 0.1 mM

ans of two independent determ nations.
phenylmm}ﬁa&fp&h %mraieeandxﬂtugémﬁa@@haise@yotmlmpepstatm and leupeptin. Cell

st NERVEGRESLTS 3000 B2 SO WA@Y BFAR (A0 Gpn g

4°C fori 60 EMSOfviddwerl ebyorprofelie Geghroagebéslsatort haditisgalc m)ehcﬁn The
concentrations for 2 h and then |ysed at 4C for 1
immunepyeeighaty WaH b 13@315@3 #}‘lﬁt'li?m%s-el—i@ﬁmpj Hpy7 using 1the Witfsﬁ’l( specific
tid &&&%t el RIPMAEDIA, 451 . !
peptide N Sout LI O g %fc g%ﬁ%ﬁ; ’%E)g?(g . ”yaalﬁ*&)dﬂeﬂ@sédt&? tfléj?neans of two
mdepenZIemedataptm@tdmanol 0.1 MM phenyl et hyl siil fonyl
fluoride, and 1 g/rTL each of aprotinin, pepstatin, and
ooss1 - EHRERY MnaffRl AP e SRR it 008 i
men’uo@ﬁt IAH\(éxpénmér@s fwke Od3ried But aff 1At PNB dinkys d¥ @FRFeRt occasions. Where
G agarose beads for additional 60 m n. The
appmpm%ﬂh% priadrppresanécdasshesean £ Sanarphidensr intrivahs e
activity by using the Akt / SGK-specific peptide
0046] THOSLLALR %ﬁﬁﬁﬁé
[ ] repr ésent ed the i ans %ﬁﬁwlﬁggy@ﬁ%y@#ﬁ%ﬁand PC-3 cell growth of
24 repregentative detivaives arp@0dhbjariBediid Satledl anal ysi s Each
experinment was perfornmed in triplicate, unless

Table 2 Qﬁb&ﬁn\% afd potency for inhibiting recombinant PDK-1 kinase activity and for inducing apoptotic
death in PC-3 cells for 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl] benzenesulfonamide and

CF3\(\/AI'

o

SO2NH;



mentioned. All experinents were carried out at |east
two tines on different occasions. Where appropriate,
W0 b@saat130 are presented as the mean 95 % confPCENSM®04/032723
interval. [0046] The structure and potency in
g PDK-1 kinase activity and PC-3 cell growh
°°mp°“'lff37“gd4(1|2 bresentative derivatives are summarized in

Table 2. Table 2 blructures and potencyI(fJS%r mhl bl ting
reconbj nant PDK-1|kinase ag¢ivity and—for tpducin
apopt ot i cyufifggkh |n PC-3 cells for | PDK-1 | PC-3
4-[ 5- ( 4=Tret ||c1y|)- S=trrtooromethytr—t zol -1
-yl] be G Kdedaptt 1 7 Ar |CFgN 7| SGBNHR WO
2005/ 044%¢gmppury u:zoo 032723 conpdunds 37} 60 (1} 24)
Ar 1C50 M Nunber Pg%,’:i% Conparjative \ 48 30
Conpouhd 3737 \ b 8 38/ (d%z)chéér B8 17
39 /| CHeEHZN3—32—17 F—EHP 2 EHPNS 341841
(CH2) 3CH3 2§39 42 @HE&}?@BB4 18 4% 24| 137 44 1IN
| i 65|31 H45 21 11=46 \ cl 22 9| ci 47 18 10 |ci
C ci 48 23,10 d - 49, 6i 9 5
39 —@—gHzelllzNa 32 17
40 —@—(CHz)ZCHzNa 34 18
42 —Q‘C‘C“a’s 34 18
43 24 11
e
44 \ 65 31
H
a5 (OO 2 | on
46 CI 22 9
Cli
47 18 10
Cl
Cl Cl
Cl
o | Oy o | s
Cl
52 CHzBr 20 11

1

co



d 50 cH3 158 51 CF3 18 8 52 CH2Br 20 11 18 WO

2005/ 044130 PCT/ US2004/ 032723 Ar 1C50 (1M Number
weDKs448 3 CH, 53 17 9 CH3 54 (CH2)3CH3 32PdBUSHB4/032723

C(CH3)3 32 15 56 CO O158 57 16 9 58 12 7 59/ \

9 5 60 5ula 4223 [ﬂﬂ/ITI Ih t he

i ndol e{derivative|44, showed inproved PlBsI{pMhibjtory

and anti-proliferative actAVities vi SpARLE S| p

4- [ 5- (4- nNumbeghenyl ) - 3- (trifl uoronet ]ﬁ F{;/ H-py?'a?ol -

| -yl] benzenesul f pnam de. Addwt i onalll y, nonge of these

decr ease, conpar eq

conpounds di spI ayed u e COX- |2 inhibitory
activity (dda not s general| inldrease 9n PDK-1
inhibitory activity was notggd W th|increas|ng
bul ki ness—ef—the—aromptie—ttho—— —t+rt+eyet—e
aronatic riggs (57- (tl-iigfe(‘_tjl-EEd bjsphenyly5( 4p- 55)
> substituted phenyl - . _These |data supgest ed
that the aromatic¢ sy nd to a | arge,
hydr ophobi ¢5? egi on a@g@ﬁ@%oc ket32 Anpng°t he 24
anal ogues—exaninet,—conpotnd—59—repriesentedrthe
opti mal der$%at|ve vm/cs@al ues |of 1 gM d p M
for inhibit gPDP\-l Y and PC-3 cell|viabil|ity,
r espectively; teported+in—Table2—Thesp+C50
val ues corresponded t \ve- to sijx-fold | nprovenent
over the acffvitigs Wm 16 9
4-[5- (4-net hyl phenyl thyl)-1H pyravol -1
-yl'] benzenesul f ona M
respecti vel 3. Howe exhidi t A

L

ed
19 WO P005/ 044130

PCT/ US2604/ 632723 1 PEOK- A mhibrtory —acttvity,—whi ch
m ght be attri butabl e g / c hindgrance iposed| by
an unflavoradl e orieﬁ t he trlcécli: atonpti c
ring.

60 QOQ 42 23

[0047] These compounds, except the indole derivative 44, showed improved PDK-1 inhibitory
and anti-proliferative activities vis-a-vis 4-[5-(4-methylpheny!)-3-(trifluoromethyl)-1H-pyrazol-
1-yl] benzenesulfonamide. Additionally, none of these compounds displayed measurable COX-
2 inhibitory activity (data not shown). A general increase in PDK-1 inhibitory activity was
noted with increasing bulkiness of the aromatic ring, i.e., tricyclic aromatic rings (57-59) >
substituted biphenyl (45-55) > substituted phenyl (37-42). These data suggested that the
aromatic system bound to a large, hydrophobic region of the enzyme pocket. Among the 24
analogues examined, compound 59 represented the optimal derivative with ICsy values of 9 pM
and 5 pM for inhibiting PDK-1 activity and PC-3 cell viability, respectively, as reported in
Table 2. These ICsq values corresponded to a five- to six-fold improvement over the activities of
4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl] benzenesulfonamide (48 uM and 30

uM, respectively). However, compound 60 exhibited a decrease, compared with compound 59
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[0048] There existed a correl ation between PDK-1 and
PC-3 growt h inhibition potency in all conpounds
we@z@sinas) suggesting the nmechani stic rel evanceCD1S2004/032723

PDK-1 inhibition to the anti proliferative effect.
. era lC50vIuef biting PG-3 cell .
n PDKpOf e #’%‘?ré{t ‘?%‘Nl%a‘é’hlc BB( lli)‘ "‘6’&% t‘?% 5¥6F1°otfm§1ﬁ‘8?e grposed by an
unfavorab¥-olehtaRbR b 18 RricyEht ao%a%Hﬁ%ezncy mght arise froma

mechani sti c synergy between P 1 inhibition and

concom tant Akt dephosphorylation by protein
[0048]  Bhosphisteale chAel@@mmWew R]@;Ktlr gt BE-Z grdaveth inkibitian pefency in all

compounrc% é’%(%qﬁrrf d%u'g‘lgtﬁtﬁg @\‘% %1}:1%% -¥916¥ %g: ?f él{,lﬂﬁf’l inhibition to the

antlprolﬁii@futlﬁetdf&ht ONQvhll, CRPITLN dvﬁﬁe b0 linlﬁbllﬂmg aPl@ 3 Rell proliferation was
consequent effect on AM was assessed b

appromm%?ébéweérﬂlf ok 8y of PRy AplibEimpi Hhise lssau@parmymg@lt arise from a
[ A&EP@H@
mechan?s‘ﬁtc é@h%%’%@l sovesl Pl esEP‘?@Mt fgl? «;:Zt{:n?%frﬁ Iarrlltg%{klg c%ﬁﬁ@%ﬁorylatlon by
protein lpihnqﬂnetaas QAy(,PPIth! in Gh@-tehted nglby nebubhgf iar augnfenbsd Akgdeactivation.
i ntracel | ul ar activation was..5 M Neither
To exapgizigis pEerBise, S seher et &%%ﬁr&aha@cangﬁroay@é cgmpound 59
for 2 1di z[xﬁiCtthe | JORsduERT ¥ff§€tf 68 AN WINURQBLES! B L L And¥bbndent assays:
activity. Meanwhile, Western blot analysis shows 'that
immuneprecipitated Adft @8 avtvity andt Akt phpsplmodyl&itorastabusg MBatid assays gave
" ﬂg ve I ed to significant Akt dephosphorylation.
consistgRh§HIS-The i nhi bition of PDK-1/Akt signaling led to
apoptotic death in PC-3 cells in 1 % FBS- contai ni ng

[0049] RRbrdkBAQ thedindss dsday tROKEsdePengRhd FONGE inhiBigingastracellular Akt
evi denced by DNA fragnmentation and PARP cl eavage. The

activatigg gws of WMo riNeithed cggpweﬁtﬁﬁr &@r pgher Hhpuelbeseompemds digpdayied a direct

111h1b1toqg %fflé]cgu ] %ﬁgﬂ‘? Iﬁta AAtdﬁ ac!tlgi-’tglc \g\ﬁé | g’fhéfrc]a? Ky &P G%H %#ﬁ qanasrsm shows

that treatnhendidfi }P@-BAkéllsawtth vaatiponnid NS rau §- ;IMeaﬂdsdb@\&i llegl to significant Akt
Furthernore, the effect of conmpound 59 on PC-3 cell
dephosphgylafigh-at i on was examined in 10 % FBS- suppl ement ed
RPM 1640 nedium Conpound 59 at 1M showed
[0050] %Q%{tﬁmlbﬁ'of aniKi- mn& lsigh &1 @% uédeto%bpwtfbxaeatﬁngtdl@ foells in 1 % FBS-
these data clearly indicated the in vitro efficacy of
contammBBM{dls@ inredR@ angar oesdrdeperidsht insmney, 05 Was yvadenced by DNA

fragme&?tgg IP]Cg PW%\M& @?%ggnq Sog}p\g)’glﬁ%%?ﬁﬁ%ﬁglé&gtogltdﬁge 50 % PC-3
cell deaﬁh ef 24 heiaseepM hehd IRy, halaes fof cdiiouhd 58 fohiadgée PC- 3 cell death was
onpound 59 conpeted wth ATP for binding, the nod

conswt@ﬁ WindriRf inkibitignpe v asosdpgticgted selle F%hwaq, the effect of
compo%ldf $LLEPE. f‘; ngknl.tog?etratfbfn WP ex Mk & i dﬁ lfﬁ % FBS-supplemented RPMI 1640

enzenesul e nol ety occupl e
mediunad é?nmpetuhﬂ 59 'ang uivbslidwedtshstahfaleantipyro A feodtevenavitietty. Wagether these

rpe r to ribgse rin Thl arra
data cleggly it e e Vil el Op Remat 0 Poremaig b tian.
tri sphosphat e- bi ndi ng pocket. 20 V\D 2005/ 044130

[0051] E@/ﬂéﬁgﬁ%émztﬁag&%ﬂ%ﬁﬁ@y RhLaS kel MetoftRE MEIP-binding domain that

hydr ophobic interactions with an apol ar regi on forned

is locatsd withisi @ldesp sb:fobetwicen thrassindohsaral BPKtho Adfheiegineorgpound 59
compet%lti' sﬁg}f A’ﬁ; ri}(?rdb vvenl%v 91119/ o e of %h}dlr\lé e%lrerL g@nd 59 B iforund to be

ures of ere resenta Ives,
somewlat @ffepent gonngiat BDKATR. amthilehi®k rbenzenesulfonamide moiety occupied the

adenine-binding motif, the planar pyrazole moiety was perpendicular to the ribose ring. This

arrangement positioned the adjacent phenanthrene ring behind the trisphosphate-binding pocket.

20



ability to cause apoptotic death in PC-3 cells are
sunmari zed in Table 3. Table 3 Structures and potency

w0 ooosionf1Bdi ti ng reconbi nant PDK-1 ki nase acti vP€lUS2904/032723
for inducing apoptotic death in PC-3 cells for

co unds. 25 - neral structures of these
The P@Bgﬁﬁﬁﬁamgs f@ﬂﬂ&amg@o hobic fateragtions Ryt ar apoulae:smg(onmfonned by
remdueE’ @8(93 eﬁ’&) 4a§§1{1 @'B?Wac'f{lace@l@ g SSEtéL\lzstélflblﬁé?i b)%'g@%{é%ﬂﬁaﬁop.
16 10 67 -CH2CN 42 25 /OH 68 N1-1 58 NH2 HN,N 69
[0052] Sppgures Nf Itelys refresetating G0Y51ioesd 1islr PAENLISAGAUSt(PIPK 213 and their

ability l!g 'KB& apop tlogsgeelx\@l n Pé 31 cell g_a:;’e su(%nr%gnzedN Hzfa?)l >3, HC

Table 3 Structures and potency for inhibiting recombinant PDK-1 kinase activity and for inducing apoptotic
death in PC-3 cells for compounds 25 - 36. The general structures of these compounds is shown at top.

Number R ICso (LM)
PDK-1 | PC-3
61 -CONH, 12 7
62 -CN 45 30
N /OH
63 40 25
)kNHZ
HN_ny
64 —<\szq 52 32
\ /OH
65 25 14
A
—CH=N
66 Nui 16 10
67 ~-CH,CN 42 25
N /OH
68 15 8
\)kNHz
HN—
69 -Hzc—<\N B 45 27
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JNH 71 N \NHZ 23 HO72 ANH 40 24 H [0053]
Anmong these derivatives, conpound 70 and 71 exhi bited

wo amd/ovaBues for PDK-1 inhibition of 5 gM andPQr/NB2004/032723
respectively, which represented two- and five-fold

i ncr eases VAo Y-N-aaVaViTaVa B NO) f‘nn‘r\nl nds 70
and 71 cont/i,aafdrsi de chpi ns of|_2- alfsadpdbt ani |de
(- NHC( O) CH2NH2, ) and guani di ne |( -INHK(ENHNED) |

respectivegly. Like conpgund 59,/ they éexhibited no
appreci ablle direct]| i W@p on i mungpr eci pift at ed
Akt ki nassg ac?pvity, r s’ any reasur abbe QOX- 2
i nhi bitory activitl, détected at| concentfrations up to
50 M Expgsure of [[PCJ felTs 1o efther agent,| even at
1 M resulited_in a subsfantial |decreaseg in_the
phospho- Alt Tbvel | Yy ,\lrrproxemsn?-t in po?ency
refl ected |a strengt hehing of t he hydrogen bonding in
the protdgin-Tigand intgractions for these
derivatives. is jpremfse was supported by the nodel ed
docki ng of coigound T the ATRVbirldi 7§ silte. The
guani di no |group of| corpound 71| resenblled the parti al
structure of ATP's purine ring, which allowed the
formati on of hydrogen bonds with Ser160 and Alal62 as
depi cted by the docking nodel. [0054] Cellular effects
[0053]  émampcibesaderiypigra) iCAGPP G0t 9t Hotowhibiss olérelsvaiuss for PDK-1
[ | 0;
inhibiGFRET S RN IROBLANAS PES BobBuief of ! it Kle-boid nereases in
potencyvaser dempnsid 39.e Cotmpodidd For aglrfﬁmmtamad aidd cRARP of 2- am1noacetam1de

N RRERAE) o0 Rl P S HDle rostbeRiboric ke peand 59, tey

exhibit&f ﬁé‘ta?%wélla@l@ direcPinMibifier %Q\h%hlunbg?e%?plﬁ%d XRE kiaSe W&IWty, nor was
subm to the Devel opnental Therapeutic Program

any meaguTable éltOXﬂenmhttordrmtlvxt}ad@iecrted atsccpltcenfeat(drl@mp th 30 pM. Exposure of

pC-3 o AT T S5k eht AR IRE s  Riba Rt a5EEp ip o phospho-Akt

level. THROmpe®leditnt BY BbtncyorAeyted l@rsﬁ@ﬁgtheﬂfﬂgséiaﬂl@ hyd#d¥én bonding in the
ki dney. Dose-response data of one representative cell

proteintligaad ntgigréenshior Ihese derivativedr Thbs premise tes sipportrslyby the modeled

dockm§ é'? %\?\gﬂ?g%ﬁqw z g | utF Edc'fe %ﬁ-&k@#ﬂ%g% d :Tgfljpkéla%uﬁ%(g }ﬁoﬁpn QF ccgmpound 71

resembNGl th¢p 221 sowctwwlf [ATRY pudinengng; anheh atleived thd forlib#i®n of hydrogen
col 2005/ 044130 PCT/ U82,004/ 032723 cancer
bonds ith g%r1604and\1\/§§18 epifitedhy thgidpeking maglel.\EL - 28 el anonm
cancer cells; 6, SK-OVv-3 ovarian cancer cells; 7, RXF
[0054] t%ﬁura%n@dfe&m@epnﬁeuh%t Sendiiay &ﬂﬁlﬁﬁbﬂi eB%ﬁP%SﬁlpS&hdsSm and 71
MB- 231 breast cancer cel Many of thesSe cel
mduced |apq§ot\ma death ggplnSi eadlstin 1 Pre F@Sewzmammg hiedomy iefaf é@Ste dependent

mannerOfas bv(\)/ettsh a3 81r1]sttrsatea(‘it oBﬁ%n %grtnle&nfsloasaddoWAﬁ’ cleavaMge. These agents

exhibited higher potency than compound 59 in apoptosis induction at concentrations greater than
2.5 pM. Moreover, these derivatives were submitted to the Developmental Therapeutic Program
(DTP) at the National Cancer Institute (NCI) for screening against sixty human tumor cell lines,
representing leukemia, melanoma, and cancers of the lung, colon, brain, ovary, breast, prostate,
and kidney. Dose-response data of one representative cell line from each class of tumor cells
after two-day exposure in 5% FBS-containing medium are shown in Fig. 1C, which include: 1,
RPMI-8226 leukemia cells; 2, NCI-H322M non-small cell lung cancer cells; 3, HT29 colon
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[0055] In the sixty cell line assay, three dose
response paraneters for each cell |line were
w@ a0osik4ased based on growt h inhibition curves.PdnESm®04/032723
par amat ers include G150 (concentration resulting in
growt h inhibition), % concentration resultiﬂg
cancer ?q%lSt éoUZQF SRR CARAST 15EHS; Fn ). %(Jfﬁ; 28 o aporgp canger £ellpnd, SK-OV-3
ovarian oGSk bR 7! RxE B3 i Gt LR, BIPE RS RARA L NALE), MDA-MB-
l'evel "at 'the en rug treathment ‘as conpar
231 bretdiatnat celte Mieyi ofithesg)cell Tihes wensspofisivieds ehqoglmnhménmtory effect
anong .t he xty different cell lines for conpounds 70
of both %ﬂltgalt CS’F‘feé‘?raW% 49V e §gt nt were as foll ows,
respectively, G150: 1.1 and 1.2 M TA: 3.2 and 2.9 M
[0055] 1CBR sikfy adlf 18eSasMy, Hhies elosatréposdee a)‘né@&g%ﬁteﬁéﬁ Qell line were
the in vitro efficacy of conpounds 70 and 71. Both
Calculata@ @ﬁfteﬁ i eroveh | ishibdioncymissetldicse pupmasers iedpde GrloGt(roncentration
resultm% 79 %t%l(viﬁa mrhztl);]}gg n), ?8&%&?&% 1!)11 ketsﬂﬁfn%al%l tg& §wth %}}Mltlon), and

LC50 (écﬁic&ﬁﬁiﬁoﬁ%tﬂlﬁr@éﬂn 8i5019@lrédugtiom 1:rﬁai&Qﬁéasméd ptblﬂélﬁllwﬂl at the end of
proliferation, this pat hvvayr represents a

drug tretawéffnéa% 9‘?1}1@9&?1190 hat %t\;%f‘n?egerg%@t s means it dhise gaimatery among the
I

sixty d1ksi’fl‘e : ‘g%'e g e|§ nfals g?ﬁi}é%%%ﬁgé%{nggﬂy? H%:t% %vﬁ& %R¥[t%§r71é t Voere as follows,

respectipelyk &l 5@h d)V]HLhdt hauM; G 2and 2.9 pMsLAIOh @rlenhdi &15 uM h&hese data

clearly g\TP o nget ﬂ% z%ovg?f) %ﬁ%%c&(g gﬂ@p?w u?g)lha X %{10 (gti_lgagg%gts \gere able to
compleéhﬁ%%ré@?@elﬁ %tﬁ’ﬁ?@dﬁ/@l@@f gg of AnRIr 1 1Airtes ¥t fh@|3e- 5 HM therapeutic
anchoring other |igands such as ATP17 and UCN O
range. PDK- 1. Toget her, these data suggest that the
sul f onam de noi ety of conpound 59 m ght be anmenable to
| t ti-Qpns fa Z] ]
[0056] %%:C gir:lfglof OcFle coPgeep i (reér'%e ot fnﬂ})Kplf?éﬁg E?/grxlo nl %} g caneer, tcell survival and
prohfermldlh tﬁmapﬂtﬂwaj& eteices a (hdNeui)dIh2NtR2Yamnarggudsr devidoping orally
) _L;bN =NH) NH2] led.to conpounds 70 and 71,
bioavai Epgéﬁlilwky’ﬁ HERIPLSTS. whi ch exhi bited i nproved PDK-1
inhibition with IC50 values of 5 and 2 M
[0057] %:Fﬁg@&&béfﬂ@’ of &?ﬂue RY 59 iniC ARPOHOGindn PB&{& By hat the molecule

Ing site reveal ed the existence an addi ti onal
was antt;ouiccbgén the AT bindiend dohean, ginapard it ugbi letdyo gemdbartdeng between the

st GRS MG B i ELEPLAEL AR 5 iy o ke ol i

anchorihB 6ﬂﬁf‘1ﬁ§aﬂd@ subly sy QYR ah@udiNug1 tolPBKef f golet@br, RS Gata suggest that
sirde chains on Iigand binding, however, Is subtle, as

the sulfanaméder srodety bef eoraparndu¥h urightabe japienpblee [ efteratiang for optimizing
ummari zed in Table 3. 23 WO 2005/ 044130
CT/ US2004/ 032723 [0059] The hi gh potency of

conpounds 70 and 71 in PDK-1 inhibition was reflected

[0058] iArcordfigly, alvepladenest t of ethe e@mllfomhyddol boictidkt veidi | Lahiinoacetamide

rcRrRebhcunt  arrbhe (PECETE NBke o npoppatihy, 70 md 71

respect%ﬁl b8t BIS WHRAS BAMBited RhRoRdd ﬁ@ﬁ LidNsbiticl 8! 1029 vhfles of 5 and

proliferation and survival, these agents were
2 pM, quteghvelyn quhmgu daficegpoetd 7]gnmvthc ABP Wedinmsto mc\eaalﬂdrtge existence
of an aﬁﬂfﬁ%m gdrg}l%%}) CP %etween ik guam 1ne m01et¢’y Gh& rﬁlen %aékbone I%xygen of

Ser160, suggesting that the enhancement in potency might be attributable to an increase in

potenc

hydrogen bonding. The effect of these side chains on ligand binding, however, is subtle, as

illustrated by the structure-activity relationship summarized in Table 3.
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growm h inhibition) values of 1.2 gMand 1.3 M

respectively, and TG (total growth inhibition)
woadosesiiead 3.2 gMand 2.9 M respectively. QurPCT/US2004/032723

prelimnary animal studies have shown that these

0059]  §BF B eRa o crarotsumdd TR RN 11 BIT bt gD AR RGFTESed in thei

ablhtleﬁﬂﬂeﬂ%b'h% ?f”&l@d’kt Aﬁi htivatite h’ﬁd Jtd fnlah& Ea@ﬁ't&ﬂlé ¥ell Qedih&n PC 3 cells at
ani mal s after |y oral admnistr for one non

low uM efacentrasions HﬁanI)A B)0 0o} iMpsttantly, diic forthe iconsestddi rohaoquDK-l/Akt
. .agai nst_different . tunor, xenoarafts i
signalii B r{iteriRE Pha AR TS B Parondf 5T afihRcsell erowh in
serum- do@mmﬁg eeHdeah irpdIfcPhanhReelo? gbie dhed &aidiAgd, it MBKLGIS0 (50% cell
ents will be undertaken under the Rapid "Access to

growthu litigahtaless dbd el Mpmenit3 (tMAlr@pecpiw@@f aﬁd HBI (tagial growth inhibition)
values SE8300 GNP DENL e FOBEAY, S R0 SRR UREH R e shonn

these cmupmhais&xinﬂreomw dba*,o@lb’bd( Shn gémtats avbke d¢nlRSBncentrations several-
rwi se nentioned. Conpounds 1l - 24 were_ synthesized
fold hl%h@& S Hgltagd @Qrm%@ﬂyg EeHF Hitlegpgictid P dhe @gienalpatier daily oral

adm1n1§tﬁt1§ﬁtfmelmoﬂt}?g £ siSwih)epr esents the respective
aromatic ring tructures. E| Schenme | h9-tti
CF3COCEt H NaH IIHP FDA © "~A SO2NH t~ tt CPS, 3CHzOH

[0060] Bestingloef] ip vi@wfffﬁ@wda@mst diffesend threoexea®anaftseinampleanice is currently

under \%!@/Lﬁlzﬁ)é %%o}ra&erﬁz @Bhg)gmfo qgu%@éﬁg tpﬁ]f@ 99 glcaﬂ testing of these

agents WIPEE Rk whdeF 96 Wa?ﬂrﬁccﬁ@totm@ﬁeﬁﬁﬁﬁ ‘de‘éﬁ)pment (RAID) program
internediates with different aromatic ring structures

at NCL( conpounds | and 11). 24 WD 2005/ 044130
PCT/ US2004/ 032723 Scherre 2 Stop 1 Step 2 HN. W

= * hF3g -1 CH3CO. 11:Fi ~-~.

1 phenznt!| uren-2a-yl - heat 3 pan- 2- once Conpound 23
[0061] mbﬂ&}nim emdSygmilxemlﬁerm‘ wetegurchased from Aldrich (St. Louis, MO)

1-Trifluor dro henant hren
unless eV AOHBRHE o SORPRHED 1)- SFoNa° SUBpERGR Ry tvo-step
general PrEEdddee 1MREbe 1S i@meSt, 4n WHKD Ak Represents the respective aromatic ring

structures.

Scheme 1 HyN—NH
/ !{ F:%GWAF
CF,COOE u N N
" Nak/THF R " SCNH
1 I}
! CHyCHOH SO,NH

Compound 59 is used here as an example to illustrate the synthesis of the group of compounds
(Scheme 2). Other compounds followed the same procedures via precursors and the respective

intermediates with different aromatic ring structures (compounds I and II).
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nmL of anhydrous tetrahydrofuran (THF) was added et hyl

trifluoracetate (CF3COCEt; 0.64 g, 4.5 nrol) under
w@e@ond41adter stirring at 25C for 10 m nutes, PCT/US2004/032723

2-acetyl phenanthrene (1 g, 4.5 mmol) in 5 nL of THE

was added dropmnse to the solution. The m xture becane
Scheine?r and SEPdnge- hued within $R& nutes, and after

stirring for an additional 2 hougssnHwas concentrate

under vacuum The residue was sus ded in water,

extracted with ethyl acetate (15 tw ce. e

; m; ed dri ed QuGH sodi u’fn ~"~«

yRessEdader vacuid to
i e pr oduct (yeI I ow F HSH0H 90% yi el d)
The product mas d|r Wi thout further "
z-zopyjphenigeicon. ngwg’ yz% Oefta

d

e 3. oyt hesi s of Conpound 2
59 (step 2). 4- FN razi nobenzene- 1- sul f onami de Sompound 23
hydrochloride (1.1 g; 4.9 mmol) was added to a stirred

f
(00021 FEX NN T ot Ak 1 LI iugro--ydrgcyctphepagghen-2-yi-bue-3-
en-2-ode Prevondox (step 40. b acsﬁlslﬁinknanmﬂ‘ sodib@ hydiidé NI VRS3 g, 5. 4 mmol) in5
cool ed . to room t enperature

d f 2 h
L. of GHRAIAES B Ay KB Vahdeied, sbil mivPHB eSS (G C GRS 0.64
4.5 mnfHp ﬁﬁdléfeﬁgbﬁt ek Ay stﬁﬁﬁg aft &y 5oangh VRS Hﬁﬁut}é\éf,ti‘a%1§§enmene (g,

organic Fayer was dried over sodiumsulfate
4.5 nnrml»hmeﬁwmlaafe’ﬂiﬁmdlerad@qhdrupwmﬂte ther sotigiopr Atheahixtvae became clear and

orangegtét Q @121 8% r%éi}t §/,| aét%de}ft [ 88h < R orramgg%rgaglhy itgursy Iwas concentrated

under s%éﬁlﬁthesﬂﬁ 1061 6O W eikghenoli- 132wa@ét|"rﬁﬁ’(!| Beteacl-vRh WBEW acetate (15 mL)

th d
twice. i QOIgeailltqzteeha@%?vng gemgpd%@edtommémmméﬁiezaw cangengatgd-to dryness
under g%c%ntopélgg Elgrfé Bpodvgﬁellgxtvasroﬁgf?tgp!g, %6 ( ﬁ%e Tgxgupgoguct was used

direcﬂ}ﬂWithtBLﬂlftm(ﬂher))uflﬁﬁ)ﬁﬁ)h EXAMPLE 3
4-[5-(2-Phenant hracenyl )-3-(trifluoronethyl)-1H pyrazo

l.-.]- -_hen necarbo de (61 ste
100631 (GXAKHT IS | SRORP- 1) dE2BmAuaHy AP0 or De ¢S gdraginobenzene-1-
sulfona4n186 H?@ijo%hlwﬁée @dﬂ§d4 §%tﬁol§tw‘a5 285! é"étirf@a &Futtgn of 1,1,1,-trifluoro-

1=trifluoro-4-hydroxy-4- phenant hren- 2-
4- hydr®4}e4tpﬂermnélr@1}2 29-byt- 3~¢n2 -orren (D). 29 g 40 nuthok)f1ne4(}mlﬁ.olofa¢thanol The
xed f CO0
mixtur 35, reisar 2t dedolfiacbSht B oo derred e el sofifgeriied f dryness
under W@GHNThd R&idue S MBWsso®ed WRHBPORERAA 4D washed with water. The organic
PCT/ US2004/ 032723 was di ssol ved in ethyl acetate, and
layer Wwagsled oxpt spdin sl fatphendosagspiteatechyder weaenudr.i 8He gvrade product was

pin 00N ST o ARV, P T

chr omat ogr aphy (et hyI acet ate- hexane, 1:1), - yielding
[0064] G*IIXAMRLESSB)—%Wng'hd)eses[ @@ 6 Clonipoalak E614-72 Compounds 61-72 were

synthesize{% ysing, i’ﬂena u,orq g%@%@?y%é{vlgggﬁt e%%;]g%ﬂg%% elql:%-g)r{e product of the

aforem%ﬁidﬁ%ﬁ p af asla éon?lmbﬁ bfek&&@()@(?@haﬁgg %ﬁ/oﬂR@fé?aﬁQtsBﬁ% ot found..)
yl - but - 3- en- 2- one 45 g, 7.

et hanol was added ano henylhydra2|ne

[0065]  HNAMBIS | do (%[esz@t'lewtmepyafs @6 Buommeethy it Lfyrazol-1-yl]-

d I cool ed . .to .00
venserfERIBUAIAL W8k 8| R BB AL R RARY 052
4.9 mm'Bﬂt)ewaQdeéd éo \amlrredlssﬁmbﬂ od 11 1N1-olivyd-ensdeddlydt-phlenanditen-2-yl-but-
Qeg q r. The or ani c layer was dried over
3-en-2-one 9g, 4 ?) in 40mL o ethanol at"25°C. The mixture was refluxed for

12 hours, cooled to room temperature and concentrated to dryness under vacuum. The residue
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sodi um sul fate, and concentrated under vacuum The
crude product was purified by silica gel flash
we boosietiagr aphy (et hyl - acet at e- hexane, 1:4) tor@f/i/82004/032723
62 (2.7 g, 85 %yield). [0067] EXAMPLE 5
.4- 5- (2- Phenant hr en 3- trlfluororreth I razol -
was dng_Ol ?q th)H)ga? Bg?yﬁ“é]n‘%%%ﬁ@l iwr(l]@ W%a) Ths p@g)an%) ayer wa%ydrled over sodium
Ifat %@rmeﬁmtaﬁ Meqr\%&lﬂlrﬁ”ﬂ{%& fidd
sulfate, 7 CBRK oA sugpen5| el raée Pl:b(lggt %QSBH%I% Wﬁm)]]lsza gel flash
chromatqgramyt(aiﬂwl adeBierhgxand, h‘lel)m xmshﬂnr@ el g, §0|% yveedid)at room
tenperature for 10 m nut es and conpound 62 (1224 ny,

0066 R lPT a0 s, 7 rE-arP e h i sAnh Franthily Hondeazol-1-1-

benzoniitile (60N Cedpt HRAUES 2 WS solaEHGR 1, TharifI8SioU IRy dﬁ@ -4-phenanthren-2-
urified gésmca el flash chromatograp yl

h
yl-but-sgg@-gaqr@ BeRand. 7 mmpl) & 0 my Qﬁetbmpé 68 a(dﬂg% 4rpg'anop@e%y1hydrazme

nydroclbBUE 13,50 o Pht! S AREE T mirmov R P e vl pepafey 12 houss,

cooled +®rybmhempeyaturd Fhlﬂyécﬁmethtﬁaté(ﬁﬂd d('yiieﬁ)uﬁder Vacti! UTBe residue was
cont ai ni ng conmpound 62 0.3 m nol), NH4Cl

5 1
d1ssolv<tdl ggm;et%gne dreriggs raad (ngg;hgd F’?@n% Watgr. m?éxp)orgqtmg layer §fas) dried over

% e
sodivm é)uﬁg [ ene @%@gﬁtg&e"ﬂﬂgﬁ%@ﬁ# gfhgﬂr"%ﬁz}iﬁl C p‘?]gzgses\%mﬁgd bgdSIIICa gel

flash chnmaatogrmbh)a fetbylldcatate-hexank, 164 e efforndai2gd. 7t g 8d Y piedd).
under vacuum The crude product was purifi ed by silica

o067 BELAIERSS C0Ou SRR RO BB oty

hydr oxﬁb&iza(tﬁdﬂfée(@m (NI )H§d1§)§(5/llaﬁ1|1ﬁboﬁ}€8?&§}ﬂé’xﬁde' Hﬁﬁ%f(ﬂ%@ lmmol) was

- benzal dehyde oxine (65) (step 7%@ g
added tera suqulsmimf Nallr@tail/l@ ﬁ%@a%erm@/ﬁsmam ol (f mpi dhetmixture was

stirred %ﬁégﬁlutte{nggr&%rq_gmﬂ[ﬁ%te%2a1{d000 ougd 6% (%%irw%lg) 0. blﬁlmoﬁtwas added.

€ mXture was Irre hour's,

The migaire adasi f&ﬂ@x&i fidr Dhol@, theaceiicd @acdsdC ﬁiﬁdmsﬁdd‘iﬂic&ﬁl fl@ hours, and
30 m n(iet The__organic |layer, was dried over sodi um
concenigpjed yader Véﬁ‘é}mé oh8g ﬁ‘%sifda‘@é@stpé‘“é?? Re sdicq ggkilash shrpmato grphy (ethyl

acetate HERAR, PHAGYSH (WBRCRYTIA) B0 Fyosibiipa 02! T as

r onat ograp y eth acetat e- hexane, 1:4) to give an
al dehyde i nt er nedi ate (141 ng, 0.34 mmol) that was
[0068] EXMAPLIROY Sa(RdBbertanthrenyl)ed-(toifluoPEnitbyDOBE/H teti:301-5-ylphenyl)-

E-pyRgele BA) GHEID) ( ST G RIEAS PR R G5 mengdgrmoD, NHLCI

(123.7 ﬁ?)? Al N AN 58 Wasg, L9 ﬁq'hﬁﬂ) war, oreblowd16rasbadbD Whe extracted with
After renpval of solvent, the residue was ext ract ed

20 mL wf pethybemecalioridel Wishe §heiorganisenhase Wagolrsjl quraReiEng sulfate, and

_[5- I 3 r t - r | -
conceniF16 S ESLARAIY S T, HEUBE AR BoAMEPHSHRLT et na
chromaGfgrdph4etiiy] addtatShynant d)4) vagive g IemicZBI% yield).he sane

manner as 65 except that hydr a2| ne nonohydrate (153

[0069] %M&ilfg?o:j)e Wa%ogllq%dlﬁiggsﬂtpf_ egyl) -3- (i&y ﬂlrl(())1)§)meatllr1?7151 -1H-pyraxol-1-yl]-

benzal(i 5 o&%ng’t@sjqaw reNBIBAB- fm LAy @rpﬁﬁmyi @Mh& gl&ﬁﬁé; Qas added

111 phenyl }-acetonitrile (67) (step 9
dropw1s@(tgpasp tlou@foompqundy@r(@zﬁilﬁcgahénympbcmﬁmmﬁtI‘HLF]ae -40°C. The mixture

was stnzég 1300%:'[0 rré dp%uwgt 18]9 %J 8 oﬁ{f(; @a%cegca &%1 1 Exrgci gtl‘:"rre(cisfoi'L ?O Stinutes. The
organic layer was dried over sodium sulfate, and concentrated to dryness under vacuum. The

crude product was purified by silica gel flash chromatography (ethy! acetate-hexane, 1:4) to give

an aldehyde intermediate (141 mg, 0.34 mmol) that was immediately added to a solution
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dropwi se to a cooled (-15C), stirred suspension of
4- am nobenzonitrile (5 g, 42.3 mol) in a

w@emwsentismt ed hydrogen chl oride sol ution (55 iPl/Ust004/032723
such a rate as to maintain a tenperature below -10C.

t t ddi t f hed, th t t
contam@@sl%[ﬁlm}@zﬁqradp :hylfiég]é]@mﬁ (élaégﬁ)\?a@dggq%};g %gﬁlld %2 ﬁ(ilnar)l(olu The mixture

n t
ves sk 8 £ 0 SRR R0 0 e v

CH,Clhoodoeshedwsh wapetr ogen chl ori de solution (37 nL) at
such a rate as to keep the tenperature bel ow -10C.

t th f deli ti
o701 eEELE b1 21 i icaPun By A B0t R byt e pypezot-1-v1-
e ohe Byl dé 1d® £ % yield
benzal hydr a?&gg%zhenéfgﬁgtg?oﬁ t r?@lhyggl é%hlﬁfgflgfje/ }(,lg )Was S%nthemed o

the samgjmanmgy a gthydmziriexpenodydaty (453 mg, 3.1 mmol) was used instead
ofhwhﬁ%g%@ﬁkqgﬁﬁﬁﬁxk)%cetonltr|Ie hydrochloride (0.32 g, 1

trifluoro-4-hydroxy-4-
phenant hren-2-yl -but-3-en-2-one (0.18 g, 1.1 nmmol) in
[0071] EXAaMd’lLE 90 nm.) ¢(BEBS-QtPhanadthredel)-3r@fiflasroniehyy4 H-pyrazol-1-yl]-

phenyagtiRate il ED VGebim ol o CebFUGy ol (FBoRTpbraecctonitile

hydrocHIBEIOT QBHIGtSRYESoNRR e M. 0¥ BT 45RADESH) st f(3d ﬁ]L) was added
and concentrated to dryness uRder vacuum The cru

dropwigs wducooled€-180¢), fsiieed bgspgmﬂuprc af §emineliennmitrile (5 g, 42 3 mmol) in a

concenﬁ'gtqu;ggﬁ g}%éa%% @%héfu%nﬁ (S/% 9@ %?S%E’]?t@(e)f‘?f]z: L %&_n%il\igl temperature

below 210{»@ [ Afle? iR e@cﬂﬂbﬂﬂ Rre@mlﬁsh%d( tHel lfehmanﬂmﬁﬁel Wasl ok lyagltered to
1-yl]- pheny N- h oxy acet ani di ne é {ste

removelmhds,Aabethg:t ﬁ]@iqteowas; @%ﬂﬁﬁéuﬁdm@tyor(sotmg cepled ( ) stigrgd solution of

sncho S REY7 T, B SE LI ABu Oh GRS bt VBl g ot s

rate as a@qte dp) ﬂceeféhfpeﬁawet&low YIeess Mﬁgﬁﬂlﬂﬁﬁg lﬂmmﬁm f@ SindatRditional 1 5
ssolved in water, broegn} to %g addi ti on
mmute@fth% selchves coligetds “e&edtwﬁh dichhd cther K‘hét@dﬂ tandeirieglito give (4-

hydrazﬁigfl{l %&gaceg%gtrﬁg gg ?n & d(rS é’@?ﬁ%é @3) glﬁpmr@m&%mture of (4-

con vacuum
hydraziﬁbph@lyl)d@et@’ﬁﬂflel diydwaBloriée (9.2 @l |limed])i amddi @flhtyifluoro-4-hydroxy-4-
her - hexane to giye conmpound 68 3 71 %
phenanyrer a)y o3t 3RS 005 bl 30 mepﬁbef@@zvpbém@ WiHirsyl under reflax
for 2 R A ST S PPN, s Jdef ey g dissolved
in ethyl Bicgthteet h¢ pngamd )ayen—lwpy daizd|cvel BHgnésum pulfafe, amd concentrated to

sS55I R e TR
(hexan&¥@ PEdRkRE, 12608 th bxg)e?eg oxln@GT'HPﬁg g1, tadigene (5 ni)

vvas stirred at or 5 hours, cooled to room
tenperature, and extracted wth water (10 nL). To the

[0072] Bifse wersd-Eri@eBhenas sz - @dﬂwmetbgléﬂﬂ-pyrazol- -yl1-
phens 4 S55Ey-FRBAR 9 B 1) o MO EBt Liah 3769811 movo)

and hydssxyaimine hyd?(bdﬂmgd&‘ (m@lﬁjg]dl B3rh0l) 38 eghandlt (% Iyﬂglwlz)s stirred under

0 LES 12 ) . .
reflux %) (84h4§hr§,raélgp qar)trag F;tﬁeq,wlpesg U.(lfi? chamlorpél%qux)dug_ pz'gaﬁyq,l%t%olved in

water, %RJu%hl( 1d b1 8-6eRidifn of Qupbat&PNAEICEN Riution, and extracted with ethyl
-trifluoro-4- hydroxy 4-phenant hren- 2-yI - but - 3-

acetatez Tdm @rgaj_nQ]gyg‘ wasdriied wmh;gnemuﬁgsukﬁgtmﬁncbcdmaﬁtatmh@ dryness under
vacuum € cru@el }:)rr %Blgtevrs]/ S re%lgyrs%ﬁlze Inqyé:liétﬁ}% érl ].’%?(al‘{e to gwg compound 68

(0.32 g, 71 % yield).
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4.9 mol) under stirring, refluxed for 1 hour, cool ed

to roomtenperature, and concentrated to dryness
wap@ensmacuum The residue was di ssol ved in etPgl/US2004/032723

acetate, and washed with water. The organic phase was

dried over nagne3|un1sulfate and concentr at ed

[0073]  BXAMEPLEFher vacuuin2-Phenanthyeael) &Gamrwgthpﬂ)ﬁ (Lt tetrazol-5-
ylmethf’?bllﬁh!{lgfigis ﬁglfazgfgl (‘06/092/‘ i(%%é) 'T?E 0 %?Me LR3ndtdiff donPERRAVEH (0.43 ¢,
| mmoB- §osivi2 aeide a8 ay EAyIoB: fitdr irthybmane hiigiophlafte(: Bzg)l 1.2 mmol)
in tolue%%?/{lg%rg[:b ¥q ?tlr{egl élog)C %o n.ﬁﬁqh)rs,%%o% tﬁﬁoéﬁlhtghégrg%% and extracted
with wﬁ’t@fj%ﬁo RIL At 'TW@ﬁe Qc}ﬁegﬁs bRAse"Was Qddkd CﬂﬁPJV)SG 586 9 8fldrogen chloride

under H2 at psi for 12 hours, filtered to renbve

solutiont tpesalteuit gge}/rgsultlm]@tr@mﬁ@ et Aétpeﬁltxa@oa;tyn eelyd wagdned under vacuum,
vacuum ud t was purified by silica gel

yielding, g9 ‘8%‘%“619338%’9 gﬁcon‘pound IV (0.57 g, 70 %

yield). [0076] EXAI\/PLE 12
[0074] EXNMPO-ES {2414 - (@ﬁlﬂb@h&ﬂﬁlﬁﬁ@ﬁéh}'}-@»{(ﬁﬂludrbmtl@l)%ﬂmﬁy) azole (lll)
(step 12&5)’&) arqp% cgl(ﬂ]fl} Lﬁ? eorr]%)/ |4W)éf%negee@gﬁg%n~étyi3%)sﬁ en—2 one (1.29 g,

4.1 mm%by?ﬂ n® hP- &P eﬂl’anc}l 6&/ FRAada afpgr o rdz¥hd ggégclﬂonde (0.93 g,

nrol) in OrrLo tetrahy was a
4.9 mml)l)[ Brded stmem pytefink etolop rldyt, ]w@ledtthybmartbmdena‘tmmj @nd concentrated to

hydr ochl or i 0.41 g, 2.1 I tirred at
drynessidgp i et s Fi N Tl e NrsBa L fater. The
organicApHaQb S a¥ &iéﬁﬂf%lahﬁ esiukh QuIrs) ﬁii@cd’i@%t%@@ﬁﬁ@t%ﬂﬂs Mnder vacuum.

wat er, an uct was extracted with eth
The cnabepraﬂect Vmepurdp ani siliph a@Jechm@ndimﬂat@gzrephm@gm@ydmpound i
(0.88 gﬁ%j and concentrated to dryness under vacuumto
88 2iQ, & ¥ sound v (0.67 g, 85 %yield). Conpound V (0. 67

g, 1.2 nmol ) was dissolved in 8 nL of ethyl acetate
[0075] Qqst(ailrlidﬁgnﬂlﬂnmSerlﬂmmhﬁ)-eﬂ-pﬁozﬁbl-yl]plimxylamme (V) (step
stirred at roon1tenﬁerature for hour s,

13) T@o%é%lﬁfl?%toé&ofnéom hé%%&d%mm/%&%r%@ mﬂaéﬂerl%@as added platinum
r d

oide GO ISR I K1 58 9, 5012 Mo, il g pomove e

catalysf, @nd@ogqen&@te%to dAB1eWONRRO SAONAL SUTh@@IUdEJﬁ@cﬁm 9382 paidfied by silica

0077 MPLE 13 o
gel Chréf-“f‘t@gg(aﬁ-ﬁf’eﬂlgﬁtcﬁlmé’ﬂwci O 37 %008 SIEY hyl ) - 1H pyr azol -
1-yl]-phenyl guanidine (71) (step 16). To a solution
[0076] Qfx&mm@l 2L Mdirdd Jziﬂ{4g[,5 @- lﬂldﬁaﬁtmehﬂ)-z (rﬂ?qﬂe& oeidmylphﬂ-pyrazol-

was added anam de .1 irunol)

1-y1]-BhewylERseaTme a0 (st i SO et Ry ioxyaepIy! (BOC)
glycineg@%fe ?, 2%%9015 ncij %Xlﬂﬁ?&h Wj ?(f Syg,ﬁi" H-IHJJ%’II Sn H'ﬁ)q}ﬁ? g)tf é%ligagqydrofuran

col urnm F'oma

was adﬁmmm}ﬁﬁnmo)ﬂmﬁ}&] -3ethyttattdddmide hﬂ&o%lmﬁldja) 41 g, 2.1 mmol),

stirred [af? %’(J( for prdweurs ArkeRACFIiste] fq @%%%deéﬁwwma}pmwpezb evaporator.
The re%«;tl)l%/e!t i ?P%Jgﬁdé&f ﬁlawgtgg)anﬁ%gg)l O aCI &Qteggactg?%lm-etﬁﬁu&@tate The

contai ni’ng ace
organio( diaserts)as dan@l og¢rhaxgriesig@0sutfale, wad cadsigated hpduyneks uder vacuum to

give co%qyoyad g (Ojfif %‘%%y elc{) H@%@%&g ?(/o(ﬁo%%r?s% I So \ggsg ssibl\gad in 8 mL

of ethyNfdétste cAMEInin3eY7 RELET Rntaf@ted It Nsdlor2 dthirdd 2Fo&h tdmpérature for
sodi um hydr oxi de fol |l owed by sodi um hydr oxi de pellets

2 hoursy prd poncirirgied tordimnash andparacwuty. Ghe Trvge prasiigcvaspuified y silica gel

column c%&h%&%pﬁ%’o }tnhl%r?:o%gg&fi 7(y\$st ab Wﬂqu pg%dé}f(o.\ﬂ@ g, b0 /‘3? I ed
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wi th magnesi um sul fate, and then sol vent was renoved
to obtain the crude product. Purification was
w@eookos4redd by silica gel chromatography wth PCT/US2004/032723
(hexane et hyl acetate, 3:2 to hexane-acetone, 1:3) to
ord co ound 72. [0079] EXAMPLE 15 Preparation of
[0077] EMMP 15 tdersinbhenanthsendduitrifdorpmethyd)- b pyraggld -yll-phenyl-

suanidf e B @ e allontf A o 0 8 R 7 Ftor et

was addddmyamdrmkie (&9 Mg, 2.1 mmol) and 1.5 mL of IN HCl. The mixture was refluxed for

5- Phenant hren- 2-yl - rifluoronethyl-pyrazol | )-...
24 hourg, %1%1 Cgeg e s PP er e PIRRL Hat quigsd bl sica g
lumnNhromatography t d71 hite solid (0.25 g, 40 %yield
O R A e T e 7 2 o S P Ty v B 1y
I)- H aS02NH2 phenyl ] - 4- sul f anoyl - benzanm de O 75
[0078] ENAMRINHP4 4-[S-(2-Phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl|phenyl

urea (7%) ﬁs‘{%pn:cl)gjr ag’g [ZAS)erngﬁlgrhf F?tp Z‘{ag%nx%fgzﬁl}%ﬁg:écgﬁﬁ?éagﬁg5 }QL) water
(12 mL?-ilé <(thmBh@oanl Ywenadtell lcogpbiind IMIQ. ZHTgtSmerﬂﬂ)' 3B wel-BYy sodium

o phenyl am ngj@ﬁacet amde 77 N -nH N
isocyangfes(0¢ B philnh AL n The ypaction  was gfisredniet Hyd bsys. aang| then pputralized

it g T o R 1D Y G 8] el e pgtes wnit the o

had chaﬁi(geda&nmﬁ)g "DHie m@dpﬂumﬂ&eﬁﬂa&dchnﬂ]thagahah@ﬂ veidy E0Can L of water, dried
cancer e human tunor | i nes, of

with m@ﬁ%‘@’i‘l ?e?ﬁ ‘g‘%éﬂ@?mé’faé IgPEYE | Pﬁgwefﬁm R CEI nf urification

was peﬁ&%e@' By 88c2 281 BERhatBOUPINE wHB(HER AL thd1 EEMta{Ee o 3t AALNDRe-acetone,
For a typical screening experiment, cells are

1:3) to affferdigonpednd #2.0 96 wel | microtiter plates in 100 gL at
plating densities ranging from 5,000 to 40, 000

dgpendi 0] t f .

100791 - FERATHRET: 15 B it F A bR romPhutndly 28 sqmoppgs in Teble 4
were pep&EQ@Ltih€ thephethed @ltke ERatpIRE ssbvat 37C, 5 % Q02, 95 %

alr and 100 %relative humdity for 24 h prior to

addi tion of experinental drugs. [0081] After 24 h, two

pl ates of each cell line are @ hin situ with TCA,

to represent a neasuserer @ e cel |l popul ation for

each cell line at the ti drug addition (Tz).

Experinental drugs are sol i zed in dinethyl

sul f oxi de at 400-fold the ¢ red final maxi num
R

Table 4 Additional Compounds

Compound R Nomenclature
H
73 ~ NO 4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-N-(4-
o) SONH, sulfamoyl-phenyl)-benzamide
9
74 \NJ‘O N-[4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-
H sonn, | phenyl]-4-sulfamoyl-benzamide
2 2
75 ~ /U\/N 2-Guanidino-N-[4-(5-phenanthren-2-yl-3-trifluoromethyl-
;ﬂ\]/ pyrazol-1-yl)-phenyl]-acetamide
76 SN 2-[4~(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-
H O phenylamino]-acetamide
7 - )OI\/QYO N-{[4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-y1)-
N X phenylcarbamoyl]-methyl}-benzamide
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test concentration and stored frozen prior to use. At

the tinme of drug addition, an aliquot of frozen
weonsentisate is thawed and diluted to tw ce thecHesioneas2723

final maxi mumtest concentration wth conplete nedi um

cont ai ni&? 50 gg/m gentam cin. Additional four, ]
[0080] EXAMBLE Hr Sgyeqnang o&eompoungls| T snshl againytpsgaveral cancer cell lines

. . ot . . . .
mhe hunfs <8, HALELS B LG SHMnE PRSI 3 PEILPRIA 1640 mecium
containingi 3% tfétalniso vatieces et @l d Lomivh B-glipminer | Bdrer typicabistiteetiing experiment,
wells already containing 100 | of nmedium resulting .
cells are i“?‘PCPf?ée‘{r %’Eﬁ;?g SN PiptileE e@teédﬂcl@ﬁmla@ﬁ plaung [‘%‘@S’Q{FS ranging from
| . e . b i
5000 0 SOOGS0 R AELOSHE By L o
inoculati®g, rth¢ aticrotteh platesi 4ry indebated dhd7¥hHtS BelCDs,95tMeaimsndyl 0094 relative
... termnated by the addition.of cold TCA Cells are
huamidityfpt 4 PHOC O PR SRR SMEC 1 on of 50 | of col d
50 % (wv) TCA (final concentration, 10 % TCA) and

[0081]  Aiffe€ 2had, adof Plated bMideHt &F Rde 4reCrixdd1@n SiPEVIAt AN, itd represent a
di scarded, and the plates are washed five tinmes with

measurepel elather celhaonvletion ifey cachycelbrlingdaintheetiBe ESRByg addition (Tz).
Exocrin G50 Lol in S (K0 8 b0 BE8L LsPEA gl masimu
test concehtiatiogSardlt st6r@d I’ﬁdz@i"f@ﬁ'foatm nse. Af ttley tisleadfndrag, addidden)nah aliquot of
dye is renoved by _washing five tines with 1 % acetic )
frozen cogicpriraih i tthﬁ\é_iecg ] it o yipe the; dearedkBualan i test concentration
it con HIBSEHRRL it o0 il AN R, 20381 8% o s
dilutionsarevaadd ngovided t&abofifive dFog conespizatdine plus ebhisrol.t Adiquots of 100 pl

et hodql ogy, i.s the except that the . ass IS -
of these EieFTh AT edByoRT BeAGOELIR HeabraPae TS 3G Els gy containing
100 pl ot &divel tegulng %ﬂfe'r&ﬁtﬁf&difﬂ]ﬁl &g boentrr¥ TCA (fi nal
concentration, 16 % TCA). Using the seven absorbance
nmeasurenents [tinme zero, (Tz), control (%{(lowt h, (O,
[0082]  Fahewingstrugmdditioni thetMatep peesiapebatest fagrangadgitiond 48 hat 37°C, 5%
sonce r 1o . LTI .
COs, 95 GEREAHS Bl Relali fahidel or alfGeRTAE MRS o B bibhed by the
addition Beesié MCGHye Cgllowtefixedtin bith bpthd gentalkdditiad efl5@syl of cold 50 % (w/v)

TCA (fi L gclplic-% I‘é.t(gigl-, \1:-@2’)2 g@g&%&%@g&b%&en ! az};@%%?fﬁ%rc.v\d%kg I's]upematemt is
discardec{, 8%% é]?cz l{g}f@g bre‘wadRd fR% (oRRGRM faﬁé@a@&sanﬁ%fr Mkgh Fﬁf&fﬂ%damine B

ree dose response paranheters are cal cul ated
(SRB) sdlatiore@ldf péxpeld.4 e (wal) imddnhcetGragit 15 addahideatlomwedtlf agd plates are

. % 0). is calculated from [(.Ji-Tz)./(C z“glooz

1ncubate§6“<’gr :HE in%:‘ﬂutf% a ﬁ(éona 3ﬂaper&t8}:&er¢t feétsf[aé‘%fné’e'éérh - d;yc?] 1s, removed by

washing #O¥ainRd Wath 0% dcBtié REdRAA tHRIMIEI dte aREhRAS BoliAY MHATHERHequently
SRB staini n%ﬁl n control cells during the dru

b
solubilizecﬁwitbdpimm trivpe tgswgnd dhrcabserbanteon reagsan an mgtqmﬂt@gplate reader at

r { Hhibitio T | $i.calc T .=.T
s vavel b et PBoe horfiebghelch ofo (Rt Ehdiodt B siind Sypopt that the
assay is te@@literddosy fikinghetitlvdaslls edihpibotiemnofahe tlkdls ®pdgedtlyt ikling 50 pl of
. drug treatnent as conpared to that at  the begi nning) ,
80 % TG Hinad crpgnBatiy 1008 (o) C88ing heotavehabrgraangst mepturgaents [time

zero, (Té,ﬁ&%??@g&l},r@ drda kst fg-l(@&rt/h-qﬁ ]thériglé%cg of 3R eﬁ{atlllegﬁrte%rgﬁcentration

cul a or “each of” these t e paraneters |
levels (Tigydle percemagd grawthiis cabmbdtetipt backevfthe dfug henedrftetibns levels.

Percenta'gesgr%‘v’vtth5%?1%&333%51&&@ a{:S:eeded, the val ue for that

[(Ti-Tz)/(C-Tz)] x 100 for concentrations for which Ti=/=Tz
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parameter is expressed as greater or less than the
maxi mum or m ni num concentration tested. [0084] The
woredohoda3descri bed were used to test conpoundsP@DUS2V04/032723

71 on a panel of sixty cell lines under a screening
service provided by the Devel opnental Therapeutics

Progr am at(kHle) Trhk i1 B% & copeanfratignsdonhighalithz  Shown
in Figure 1C are 1, RPM-8226 | eukem a cells; 2; NC -

[0083] 'I'ﬁr%%'\ddaef}es%ﬁéé pgﬁﬂn'etewﬂﬁ SARESREd %‘11 Ea%h gkgeﬁ%ﬁtap Qéé?fﬂ Growth

cancer cel cancer cel
inhibitipme lod rféh % GJaijes crah:lulasqd &onSKTWZE/(WM}ahOQ:arSG,ewhlch 1s the drug

7.. RXF |
concentEigecieoling i ar (LAl FAgn TS D8 1S Btse (ap pgpsured by SRB
staining) Gh lcSntrd1GRBS [duftes wd &rur@ findu®stib g TRO @R%J&ﬂﬁeﬂt@at@ﬁ Geslidting in total

ainst the full 60 ce lines are shown in the
arowth gappigen GEGbVis calvdaie S vds. b & oy ConeemRtipwniig resling n
a 50% %ﬁﬂ&?on ll’lr%§é hit géu?edﬁ\é?eu? BRI te?{i) éflgteclfrﬁg ?rr%é e Esr (90%%)% to that at

the begfiibg))4MiSHinECH /ﬂdSZ&HB46ﬂ381752$ollo'ﬁﬁbg &réitmEiﬁSw baﬂcdlkfted from [(Ti-
70 aglal nst 60 _cancer cell lin

ng_Co
TZVTZ]L’E)@QQ)‘&%C%‘]%@F% Ralyiipted Mom sadpel thae Bers peiegters if the lovel of

act1V1tyP1§r1%§a‘£ed( %%@%hgpgfaoéﬁ g@}sl gﬂ Rge %ﬁ & g‘ EJi egg qf7’ i 7 vBue for that

parametet Mexphassddean gredlTArtesSiiivh the AA%inum 89 nnigMHRn CorRdfration tested.
0-523 O 368 0.194 74 83 28 -43 -.4 3.87E"'07 2, 49E-00

oose) e 08 0T s 0 T BP0 B 930 sty
lines uiMd: & eré’elﬁl s@{Be br&Ede D b9 e DRSloAMCHABAHEra %1c§@r§%am at the

© 41 -42 -6 6, 36E-07 3.10E-06 >1, 005-04 RPM - . 332
Nationg) IngfHutgs p6lealtiy o Bhows Ay Figure 4 Coarp 79 REMES224pleukemia 3ells; 2; NCI-

322Vl L Al I, 2 T3S il Syt 2 USRS g el

5, SK-M@1~Sradlanogel banlcemgelﬁalﬁg:SK-OVA§4>9h14éﬁ7€ﬁm@r 361%; 7, RBSF 393 renal
1.294 1.149 0.831 0.155 0.252 102 86 51 -57 -31
cancer gélisps, B3 prosbite omcgieclls: § MOA-HEad! breag pancensellso. 786
0. 156 0,193 110 100 75 -72 -65 1.49E-06 3. 25E-06
[0085] ﬁegﬁg ofoéstm]g{ @sﬁégn& 7@95%311181%11@ fgtﬂ %é)oce% 1'11%2%1‘6 shown in the
155 0. 217 799 3 64 - E- 05 3. 01E-
tables Belm/E- OBhe I—@urgz whas Od@lel b&zﬁnel Nggiondl. Lancer. mwe J9&velopmental
Th é 96 89.87 -9 75 1. 61E- Ot3t07E Oﬁ 5. 07E- 06
erapﬂtt:}"s gty gge feskBs shoveiise 7T ugg [§SR8sey 805 0. 614 100
98 59 -50 -48 1.20E-06 3.21s-06 NCI -923 0.457 1.655
1.672 1.673 1.255 0.597 0..156 101 102 67 -79 -66
7.304-06 2,815-06 6.33E-06 1662-932210 0.626 2. 465
1.363 1,562 1.420 0.100 0.269 40 51 43 -84 -57
2.18E-06 5.408-06 1406-H460 0, 319 1.843 1.799 1.499
0-830 0.173 0.21,3 97 77 34 -46 -33 4.21E-07 2. 64E-05
>1,0011-04 WC1-9522 0.766 1.549 1.626 1.718 1.528
013260 0.486 110 122 97 -66 -37 1.958-'06 3.94E-06
Col on Cancer COLO 205 0.221 1,412 1.286 1.252 0.916
0,104 0.239 89 87 50 -53 1 1.199-06
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16CT-116 0.114 0.708 0 751 0.665 0.452 4,104 0.146 107
93 57 -9 5 1.27E-06 31.40E-04 3352-15 0.279 0.075
W@®200504403699 0,561 0.149 0.270 01 54 47 -47 3. BSEUSI04/032723
3119E-06 >1.005-04 9729 0,215 1.453 1,355 1.299 0. 801
0.075 0.159 92 BB 47 -65 -26 8.58E-07 2. 64E-06 10012
Table 3 Besylts of testing Gompouyal 70 agaimst §0 rances coBlingg 91 54 - 73
-51 1,:078-06 2671060683506 W, 620 0,187 1.202
Eé’:zééfﬁfit’ “ro7 ‘g%lggég; ‘732’9;2 "féggbgj ;Jl“g’@l%g TO0 54232 - 280 3 teso
wsezl. 13E-0 080210 BDE304:3101T6 Baribedl S12- Qgggzoz 7 »1.005-0¢
Fibe142 (2010 4 19501, 790 tdiokio oot df o 54 fual o
e O T e o 2 1 .%8%%%13 e
it 1 005754 by C 162 147 3258-08 7.08E-08
§¢§QG7 83 ﬁ a&gdg -p§ z@&iééﬁ &ﬁé 532%1572i,1%562$ ¢6DBe0s L a3
;ﬁi"ﬁgzn 30 o svzag ) |18 7 5 s, §? i§?39027 & I8E-D6 ’ﬁﬂ%&@ﬁns 6.335-05
901 0s BHs 0:810 (gg THA°D. 32604 0D5iE 11308058
N ﬁél 'Eoi 1df§7§3““*6 '

&
Sinis3 foiang 1
7 Q" 6455 O""l7‘é 7 332 0§ ? . s a0E- 0¢

5

NCIH
CDlgngaﬁﬁ' % 223, 5 Z 7;}

w10, 353 41160 2720850 O 8 S

50 8.:3H11EDE S, DRE-OB WAL1AE 733 9. 65651465 0 %ﬁ_ﬁs 6. ca-is
cuszgagél é28 ;gglgi‘;ggégzﬁz}%ﬁ:%sggs 0‘?’40227(; g& 1@73@ :9«:38—% >1.008-04

sr-298. 07 E-o 24 190 22 5 9403 7j’g'r:o:: ioaens
B0 511 1608 9850960 204 S8 KOEL0) SaRE GaE D Tag o

ﬁ%:%@g. 005-:\%41 15!56-20']1455@3 L 456 03598& 0943 0. 956 Qe:B0S: or2-vs .
BE"0" 239 oégsésﬁs B34 LBy 50 S58700802. 8387 OF ¢ 4QHEOS 1ormie vk

B

simd, 0055341 105 K 15420 -128 (5"" 3bx ’%ﬁsé%% 1528 E 3ZH08 1534E: 2 Ei =
el 071$ bife 104 BY: oar 830 55 ariode Gb 4. EAS‘d@ﬁ2§2§j§
fowovh “GOE0Q@ 1 349 Ru4ul o 9§5o§z958ua 669“032364&m3&4u&1u0w04
o 6 LoPSLuB4 . BES-TNG (&2 0dh: ~62:20. éﬁ A6 o
g 649 VENSAB! 1IH0F O TS 100 36: 1s151°@45g79”-€§§3 m:gs °g SHz
Rw?%acﬂprSSEwQﬁ ;39581521?05897 Qv |n§an @thlﬁr 9L CRO‘/'Jz =54 Q%ms]bb g 575;:-;5
R 1. | 44 3108 QIB0200.0235 00 3092 07 L0742 49 435 st SRS
e ik, 565408 B @'ZE‘&OB B35 #I0811040: 1113, 6@615 33 @y 46Q::07 929-0¢ f
0. 6797, BAD 18181E! 0304610, BON 80,8365 2D 14BRS v L
seosiats b ESUB 3 32ER 06" OVCAR! 4" O B3gh o1 1613y £3G78 She
. 080n6wobelé 720109 82054 82 (22683 1578E- b IIFBEAB S e
w555 @ 1.4) 5510 9542 0125 507 112480 1, 54014 4120 ;087 .
o a3 n@o B g% §§0fﬁlu£ ngsseﬁ 3) 385-86:th. 48E-Da 7 Lol
Sorser53ga i 460 Hindi:n Foreh g 184 5. 156 0ibed i iadgtdy
Ta102 5140 3Fie P4 11 0P P06 0 #s 058 068 mi, QOB 04 SIGADEAEF: Foe-e
0,399 1.623 1.514 1.597 1 262 0.081 0.302 It 98 71 -79
-24 1. 37E-06 2.95E-06 Ranal Cancer 786-0 0.652 1,958
2.012 1.897 1.440 0.181 0,299 104 95 60 -72 -54
1. 20E-06 2, 85E-06 6.79E-06 A498 8,945 2.2211 2.230
2.1,90 2.201 0,660 0,433 98 126 95 -30 -54 2. 30E-05
5. 75E-96 6. 69E-05 651416 0.374 1.026 0, 985 1.037
0.829 0.3.50 0.313 94 102 70 -60 -16 1.428-06 3. 45E-06
514163-1 0,597 1.862 1.692 1.802 1.126 0.167 0.335 87
95 12 -75 -44 7,038-07 2.2711-06 555 393 0.403 0.803
0.756 0.700 0.628 0,177 0.441 91 75 56 -56 10 1. 145-06
541125 0.584 1.233 1.209 1.194 1.093 0.201 4.300 96 94
78 -65 -37 3,581-06 3,515-06 7K 1.0 0.072 1.496 1.512
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Prostate Cancer PC-3 0.242 0,996 0.910 0.763 0, 593
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[0086] Thé9&cabtpld. 18EriBOd Shebeifr- 16 mbAEXeo2 b8 212MdtrAivG26f Ihel&gznthesis and
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applicationsaf he comppRidsaleacTibe. B¢ CREDISS ArnaS mepgt tp, 1#9% the scope of the
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. 64E- 06 3. 04E-00 NCl-21522 0.766 1.671 1.509 1.$50
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Col on Can=4r COLO 205 0.221 1196 1.146 1,028 0. 930
0.009 0.151 95 83 73 -96 -32 1.36E-06 2.690-06
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0007-116 0.114 0.714 0.607 0.633 0.525 -0,022 0.058 02

85 68 -100 -49 1.295-06 2.55E-06 |1CT-15 0,279 0. 893
WaR@60403079 0.797 -0.003 0.082 64 81 04 -100 PTWUS2004/032723

1.54E-06 2.87E-06 5-360-06 11729 0,215 1,333 1,276

1.238 1.136 -0.054 0.003 95 91 82 -100 -99 1, 50E- 06

The invent@ngloees i820- 06 123412 0. 535 1-957 1..067 1.032
1.777 (,013 0.307 94 91 07 -98 -43 1. 59E-06 2. 97E- 06

2,073 0.923 0.993 1.060 -0.048 0.015 53

Themyggug"ﬂlgé%ggz 1.75E-06 3.135-06 5.60E-06 CN S Cancan
90-260 0.376 1.016 0.093 0.9%$9 0.086 0.146 0.270 8L1.

1. B8 00pousd of PEmilad3E- 06 3. 69E- 00 SF-295 0. 471 1.107
1.033 0.931 0.997 -0.025 0_195 89 74 04 -100 -54
1,53E-56 2. 06E-06 5.356-00 1008-19 0.532 1.483 1.335
1,305 1.351 0.063 0.317 90 90 86 -80 -41) 1,61E-06
3. 12E- 00 U251 0, 391 Z6 LAM23 1,059 1.123 0. 026
0.004 96 137 96 -93 12 4E-06 nelannra LOX | OVI
0.353 1..164 0.948 1.0 935 0.00B 0.165 '73 04 72
-90 -53 1.34E-06 2.65E-06 P0-06 |".ALME-311 0. 666
0.984 0.032 9.038 0.826 0.089\0.333 S2 5,1 50 -87 -50
1.010-06 2.33E-06 1,000.-04 MR4 0.315 0 935 0.772

0.023 0.916 -0.004 0.210 74 02 81 -100 -33 1. 48E-06

whereirp 80E- 06 SK- MM 2 0, 456 0,830 0.775 0.819 0, 700 -0. 010

0.324 85 97 87 -100 -29 1.5711-06 2. 91E-06 55-2401-20
0.248 93 90 00

X“SSdgﬁ%ggmktﬁgggéﬁ%g%nénl9E—ﬁ%@§&%%%°%g%'SK-NEL S 0. 569
1.640 1.611 11752 1.013 0.143 0,363 97 111 116 -74 -34

Ar is sekcRAH @6 tite §00p OdnsistingCCpenyd. tiptenyl, agphthyl3 a8huy],3@gnanthryl, and

ﬂumfnﬁ 301 -0.041 0.272 81 83 78 -100 -60 1.44E-06 2, 740- 06
¥:24E-06 Ovari an car,.er 10HO71 0"462 1.091 0.997
0..903 0.806 -0,039 0.216 85 83 55 -1.00 -53 1.07E-06

R is sefacZR0frOf the 7&bud @onddMngRB8-ONAGOHAN 0L, CBEN). -(32CH,CH,CN —
0.770 -0.043° 0,131 91 81 76 -100 -72 1..40E- 06

2. 70E- ,60f5 30E-06 OVCAR-4 0N5QB 1.123 1.011 0, 999 OH

0. 945 .001 0.179N&L 79 70 {100 -66 1. 06 2. 50E

5.08 OVCAR- SN0. ’512 1, . 538 1. %i 559 O NH,
CONHP- 474 95"b6 97 - - 108 - 8,1.735-86 3.119-06 R-,0 0. 400 ,

0. 968 O 923 0:546 0. 934 0.001 0.126 92 96 94 -100 -69
69E— 06 $.05E-06 5. P2E-06 010-Cy-3 0.399 1,321 1, 261

-H£~<’l HP62.0, 278 93 91 igh 5 -30 1.43E-06
? 4E-0§ Renal Canfer W86-0 0.652 1N$3.2 1.002 1.060

643 0.046 0.490 96 96 80393 -30 1.49E-06 2.918-06
A490 0.945 2.207 2.413 2.087 1.869 1.903 0.540 116 91
or meta%@htgﬁor PibrhabStEc Al cdRbbl08alk3néesr 04  AClLy 0.374
026 0.898 0.902 0.964 0.034 0.291 00 81 90 -91 -22
67E-06 3,158-06 026K1-1 0.597 1.767 1,735 1.602
2. Ihg oampeuIaE odpimylswheremdX i3 tof@ohalegkyl. 03E- 06
3.228-06 RXF 393 0.403 0.829 0-502 0.629 0.629 0.156
6 514120 0.584 1.115
3 gygggné&gggﬁﬁ%%%gﬂw%é8%£@%ﬁg@h 88 78 07 -100 -62
1..57E-06 2.91E-06 5.400-06 55-10 0.672 1,134 1.032
4. TheezmpoaBof Olagr 1, Wherkin AQ i9Qubktitutéd et agsubstigipdblepposition with
06 .,00-33 0.44

e o 132305 B SEEARR O BBl S A% o

azido, @-82&zi@lkyl, aryl, akylaryl, haloaryl, haloalkylaryl, and combinations thereof.

5. The compound of claim 1 wherein Ar is selected from the group consisting of

2-naphthyl, 4-biphenyl, 9-anthryl, 2-fluorenyl, 4-azidophenyl, 4-azidomethylphenyl,
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Prostate Cancer 90-3 0,242 1.068 0,862 0,846 0.657
-0.022 0,179 75 73 75 -100 -26 1.305' -06 2, 67E-06
W@RB0EAH130 327 0. 935 0, 694 4. 707 0.760 -0.074 -BCOUS2082032723
87 05 -100 -100 1.555-06 2, 89E-06 5.37E-06 Breast
cer. MCF7 0.452 1.540 1.467 1.340 1.507 0,073 0.2
4-(2- amdgsthgh)pl@rlyl 84 -49 14633zidepropybrhensl. 1405/ 514- ﬂﬂ@é@utyl):phenyl

by NE 20 by by AR 0586 B0, B b

4-propylpheagR 0. 8aMit@phd§l,0. 030 2chrgm8eidyDailtendl, 3119- (&-‘br&iﬁolﬁ.’rﬁpyl)})henyl,

4-(4-broRosighesids . sos RO REBTRRIRINYs 1. soot HETS SREEBE)Phen
4-(4—brox%9§18%19%1%6%%ﬁ%1@n%104 14~(§19§1t%181%:7 gr6)la 1, 4‘{4 tere-bl hze%yl):phenyl,

00 7E-06 T-47D
2-chlorogheng) 4-chladopbemyts 20t-&eblopheaylD. ﬂ@glcgbrq;ﬂlegﬁ ZS—d;de)ro:phenyl

2.t RHeG el AP, t 6 bR AT GFSE ] Ve Sordgimbeny

4-(4- chlcﬁwﬂehszgplfengnd applsidatlbphenfl)phbeylC OMpRWRlgichlorophenyl) phenyl,
descri bed. The exanples are not meant to limt the

4-(3,5-digedpdohenyphenyk nvent i on descri bed her ér@:4, %Qlohbmphenyl)iphenyl
200 h
s R RO BT ST DR,

4-(benzyl)pkdtyl. N R R wherein X is sel ected fromthe group
consi sting of alkyl and haloalkyl; Ar is selected from

6. Thiy P“I?‘bﬂgr‘f%:]ﬂ%hgr yﬁw% eﬁﬁ'ﬁkﬁ%ﬁ%e%?é@@h&%{éﬁng of 4-@2-
b1omoet1f1}éggfb C}_ggﬁgf-@%%@%ﬁ%ﬂﬂl@ tZ-a%eth%% 4N %ﬁ%ﬁ%ﬁ’&pyl)phenyl

4-butylplgone 4-NyDhep, N2-sipizthglenyl] | 3Ha®LYl M-bipsglyll NHechloxro[1,1°-
biphenylH\I—Z-Nyl,H Iflﬁ’,%m-giclk_llloro[l,1’-biphenyl]-4-y1, 2’,3’-dichloro[1,1’-biphenyl]-4-y1, 4’-
methyl[1,1’-biphenyl]-4-yl,  4’-trifluoromethyl[1,1’-biphenyl]-4-yl,  4’-bromomethyl[1,1°-
biphenyl]-4-yl,  3°,5’-dimethyl[1,1’-biphenyl]-4-yl,  4’-butyl[1,1’-biphenyl]-4-yl, 4’-tert-
butyl[1,1’-biphenyl]-4-yl, 4-(phenylmethyl)phenyl, 9H-fluoren-2-yl, 9-anthracensyl, 2-
phenanthrenyl, 9-phenanthrenyl.

7. The compound of claim 6 wherein Ar is 2-phenanthrenyl.
8. The compound of claim 1 wherein R is selected from aminoacetamide and guanid-ine.

9. The compound of claim 1 wherein X is CFi, Ar is 2-phenanthrenyl, and R is selected

from aminoacetamide and guanidine,

10. A compound of formula 2

N

N—N II

R



or netabolites or pharmaceutically acceptable salts
thereof. 2. The conpound of claim1 wherein Xis Cl to
w@doohakaad kyl . 3. The conpound of cl ai m 2 wheP&i/nS2604/632723
CF3. 4. The conpound of claim1l1l, wherein Ar is
substituted at any substitutable p03|t|on with one or
X is selpgiedirpmdhe arogp sepdeingpiphkyhiadbaleglbylp consisting of
hal o, Cl1-C4 al kyl, Cl C4 hal oal kyl, azido, C1-C4
R is se?&% oﬂ%%ﬁ% %rgﬁr?’ ko er I f(ﬁ‘f XN, I@IIZW vl jeateal k—Y’JI—EC‘HzCHZCN -

i nat 5. 'The ‘conpound of c¢laim1

mhereln/ém S selected fron1ppengoup consi sting of _OH

2-napht hyl, 4-bi phegyl, hryl, 2-fluorenyl, N

4- azi dophenyl 4-—4g||tjonethy enyl, 3FM, 2005/ 04
CONHPCT/ US20%i4/ 032723 N (2- azi doeft hyl)phenyl NH, NF

4-( 3- a2|dopropyl)phenyf 4- (4- a2|dobutyl)phenyl
4 (4- azi dophenyl ) phe /ﬁg
N 4- azi Ryl phe I)phenyl 4-Jet hyl phenyl ,
_WO%Q}bthyl henyl , 4- gropWhphen I N4 bit:y| phenyl ,
(Zabronnethyl)phenyl 4- @8 bronopropyl)phenyl
4- (4- bronobut yl ) phenyl , 4- (trlfluoronethyl)phenyl,

omesfis b FFUABIEOA PRE g s ero
4- (4-butyl phenyl ) phenyl, 4-(4-test-butyl phenyl) phenyl,
11.  Zhebbmpoyptierficlaimd-Ockhaeiophesryl to 2 Milcdllkghl or ophenyl ,
3 4- dichlorophenyl 2, 5-di chl or ophenyl ,

di met enyl ., yl phenyl ,

12. g Cﬁmﬁﬁﬂﬁgﬂf‘%ﬂ’é 1 Wéérgmg% ma(%%l phenyl ,
4. (4- chlorophenyl)phenyl

13.  4he3olp Qﬂlrﬂ"ﬁM@ﬁWﬁér@'ﬁ@W selected from aminoacetamide and guanidine.
4-(2, 3- dlchlorophenyl)phenyl
4- (3, 5-di net hyl phen phenyl

or a phaynyapeuticglly Fl‘FC@mag f/i ¢ofphenyl
4 (4- tr|fIuoronethylphenyl)phenyl, 2- phenant hr enyl ,

55%? , .yl, and 4-(benzyl)phenyl. 6. The

14 conpo I%hqugﬂg$%$g mhereln Ar is selected fromthe
group consisting of 4-(2- bronnethyl)phenyl
4- ( 3- br onopr opyl ) phenyl ,
4- (3-azi dopropyl ) phenyl
4-t - butyl phenyl, 2-naph nyt, 3-indolyl,
4- bi phenyl yl, F4C<ch | ' - bi phenyl]-4-yl,
3',5" -dichloro[ 1, Th-byphényl ] -4-yl, 111
2',3' -dichloro[1, 1IN phenyl ]-4-y1, 4'- nethyl]
1,1 -bi phenyl]-4-yl, '
|, 1 -bi phenyl]-4-yl, ar ononet hyl [ 1,1 -
bi phenyl]-4-yl, 3,5 -dimgghyl[1, 1 -bi phenyl]-4-yl,
4' -putyl[1, 1" -bi phenyl ]-4-yl, 4" -tert-
butyl[l 1' - bi phenyl ]-4-yl, 4-(phenyl net hyl) phenyl

Tt enant hrenyl ,
Xis Se% ﬁ%rgé ‘%ﬂconglsa{#\gfﬁﬁ Q%lhngl%gy&gl aim6 wherein Ar
IS 2 phenanthrenyl 8. The compound of claim 1l wherein
R is sBRedtsd Seohe chiee droup cconaistimy at eCHi-GEl,@Nd @HaGH@ENe -CH,;CH,CH,CN -

The conpound of claim1 wherein Xis CF3, Ar is
2- phengntfir enyl and Ris seledted from Wl

am noaget an de an ani di ne)] 10. A co d of
Qoffent dinef 10 A compaud of I

f or muba gm

;Iphenyl,

NH NH
CONH2 ’ N ) H : ] ’ s
Q NH 0]
o
~N NH2 )k )]\
—HzC—<\ ll\ll Y N NH; Y NH

H .
, , , and ;
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X NN~ R 35 WD 2005/ 044130 PCT/ US2004/032723 X is
sel ected fromthe group consisting of alkyl and

whatosakdyd ; R is selected fromthe group consiBCT/I§R004/032723

-CN, -CH2CN, -CH2CH2CN, -CH2CH2CH2CN - N/OH N /-OH N
/OH HNC Il X -CH=EN NH2 NNN HNH2 NH2 CONH2 a a a a a

or metabplifes ¢y pimpgeuticaliypgecentablg saltsgprreef || N N NHz N NHz

15.

16.

17.

NHH, and Hor netabolites or pharmaceutically

AR FR AR TRl T AR R P R Crpaund of |

claim1l wherein X is CF3. 13. The conpound of claim
T8e whrepaind oR clagmslé| vrdreid X sdifani noacet ani de and
guani dine. or a pharmaceutically acceptable salt

f. ) . d . f I . ~ .
eSS SRR i RN ek g b o

hal ca&yl; R is selected fromthe group consisting of

or a pharcetiCHB N ceptabi G Ereof CH2CH2CH2CN - N /OH HNC N / OH

18.

N/OHII "k -CH=N CONH NHZ ~N~\N H NH2 NHZ 2 a a a a a
ONHOHN~NNI{ NHZ \ \ -H2CGCNIN H H NHZ N NHz

A compound of formula IV:
FsC AN '

\

NWND\N)Ol\/NH2

H
v

or metabolites or pharmaceutically acceptable salts thereof.

19.

A compound of formula V

MQSJG

NHz
\4

or metabolites or pharmaceutically acceptable salts thereof.



and 36 WD 2005/044130 PCT/US2004/ 032723 or
nmet abolites or pharnmaceutically acceptable salts
W b@seofi3o 15. The conpound of cl ai m 14 wher ei nPGA/5S1004/032723
to C4 haloal kyl. 16. The conpound of clain115 mherein
X is CE3. 17. The compound of claim 14
20. é\em@@péooff Qi i88: WORCE i iR ¥ @V@ cratigg 4115, the method

| ,
compn o g n lbtf cS@%%tW?@#ﬁ% c&llL F% %i*f%ctlté@ %fl{lx%?ﬁt I\c|>f]|_|a’&:on’(%ound of formula I

rret abol ites or pharnmaceutically acceptable salts
thereof. 19. A conpound of formula V FSC N/H N NH2
HV or netabolites arsaceutically acceptabl e
salts thereof. 37 WO R00b/ 044130 PCT/ US2004/ 032723
20. A nethod of induci NgNpopt osis I n unwanted rapidly

proliferating cells, the d conprising the step
of contacting a therapeuti y effective anount of a
compound of formula I X~\ Ar R ~ 1 R wherein Xis

sel ected fromthe group consisting of al kyl and
hal oal kyl ; Ar is selected fromthe group consisting of
Whereirlohenyl , bi phenyl, naphthyl, anthryl, phenanthryl, and

X is selected from the group consisting of alkyl and haloalkyl;

Ar is selected from the group consisting of phenyl, biphenyl, naphthyl, anthryl, phenanthryl, and

fluorenyl;

R is selected from the group consisting of -CN, -CH,CN, -CH,CH,CN, -CH,CH,CH,CN —

OH OH OH
N7 HN N7 N7
)k ! )k —OR=N \)k
NH —N H NH NH;
CONH, S N ) : )
(0] NH Q
VA )k/
~N NH. )k )k
—H20—<\ il \N \N NH \N NH
|
» H 2 H H and H >

or metabolites or pharmaceutically acceptable salts thereof, with the rapidly proliferating cells.

21.  The method of claim 20, wherein the rapidly proliferating cells are cancer cells, wherein
the cancer cells are selected from the group consisting of leukemia, non-small cell lung cancer,
colon cancer, central nervous system cancer, melanoma, ovarian cancer, renal cancer, prostate

cancer, and breast cancer.

22.  The method of claim 20 wherein the compound is selected from compounds IV and V
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fluorenyl; R is selected fromthe group consisting of
-CN, -CH2CN, -CH2CH2CN, -CH2CH2CH2CN - N /OH N /OH N

WO GHSBING3AL1L "k - CH=EN CONHZ NH2 N~N H NH2 NH2 ErMBiS1004/032723
HN-N\ 11 NHZ\ ~\ HZCUN N NHZ N NHZ NN H H and or
net abolites or pharmaceutically acceptable salts
thereof, w't
The nmet hod o

proliferati S are cancer éls, t he
capmesr gl are sel ected from t RE~grRy Asi sting of
| eukermt a,/ non-snmal |l cell |ung cancer col on cancer,

central Meryous system cancer, nel anrc\l) 23 arian
cancer, r calgcer, prostate cancer, g b;ﬁ'f‘at
cancer. 22 e_ret AgH, of cl ai m 20 wher el h
compound is sdlected from conmpounds |V and W 38Nip
2005/ 044130 Pdt/ US2004/ 032723 F3C F3C N N~ O H
N~NH2 NNH2 HHIV V or a conbination thereof, or
met abol i t d¥ or pharnmaceutical ly acceptabIéVsaIts
thereof. 23. A nethod for treating, inhibiting , or
del ayi ng the onset of cancer, wherein the cancer is

or a coBBinBEdEBefeb D B bitLabdlifsd Br pRAE1aséitiREIIPhcckfibRRhIds thereof.
non-smal | cell lung cancer, colon cancer, central

nervous system cancer, nmel anonma, ovarian cancer, renal

23, damelbpd Tt eaptingcinbiNEr , oTalAYHIEL RS OISGS AR Gatcer, prfiogein the cancer s
selected® Hg}ne[ﬁé ﬁ%.o'ﬁp %gﬁgstﬂf StE{ke ig,%toﬁl%ﬂ{a’ll Jeh%gﬁle#aﬁgg olon cancer, central
con‘prlsngamnlﬁ a’ the f

ering rapeutically effective
nervousiBikth caficer, arimoumad ovfrifroramebn renalXeancedy prostate cicer, and breast

cancer, in a subject in need of such treatment, the method comprising administering a

therapeutically effective amount of a compound of formula I:

wherein
X is selected from the group consisting of alkyl and haloalkyl;

Ar is selected from the group consisting of phenyl, biphenyl, naphthyl, anthryl, phenanthryl, and

fluorenyl;
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wherein X is selected fromthe group consisting of

al kyl and hal oal kyl ; Ar is selected fromthe group
waeonsiostising of phenyl, bi phenyl, naphthyl, antPeTiU$2004/032723

phenant hryl, and fluorenyl; 39 WO 2005/ 044130

CT/ U 2004/ 032723 R.is sele
R is selegied; Gompnige gFrourcronsiving cﬂﬁ &M %&PH&HZCN -

/O—lN/- N/OH HN-N\ 11 - N CONH NH2 NON H NH2 OH
NHZZI\O/?\IHO HI\I~N\I\||NHZ&/ CNNNHz NNHz NH H~

and H met abol Lied) or ph?l{aceutl caHoy=accept abl Q)k

sal t geof, to Yt subj éct Hn need of sueh

CONHy | ¢4t rrent 24. The nmethod of clain 23 wherein the ’
conpound d)s sel ect edyf rom conpoun@Is IV and V F3C F3C

HI‘N: N O ~ % HH V or a conbi nation
~HzC \t hler eoT\N tab\N or phar ceyd,i cal |y acceptable
Al ts tHer eof .  25H The meghod Of claim 23 wherein the

subject is a human. 26. A nethod for prevent| ng
restenosis in a subject that has_undergone an
or metahegfesprrapkarmaeetisalbh poqspisblsdenlis, therel.n®r hedsubinthit gepd of such
treatmefdM Ni stering a therapeutically effective amount of a
conpound of formula I: X Ar N |

24.  The method of claim 23 wherein the compound is selected from compounds IV and V

FsC A\ O‘O FsC N O‘O

\

N_NQ T, N_b M

1A% \4

or a combination thereof, or metabolites or pharmaceutically acceptable salts thereof.
25.  The method of claim 23 wherein the subject is a human.

26. A method for preventing restenosis in a subject that has undergone an angioplasty or
stent procedure, the method comprising administering a therapeutically effective amount of a

compound of formula I:
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R 40 WO 2005/ 044130 PCT/ US2004/ 032723 wherein X is
sel ected fromthe group consisting of alkyl and
whadosmk4yd ; Ar is selected fromthe group consPGr/USI0©632723

phenyl, biphenyl, naphthyl, anthryl, phenanthryl, and
fluorenyl; Ris selected fromthe group consisting of

wherein cN, - CH2CN, - CH2CH2CN, - CH2CH2CH2CN - N /OH N /OH N
/OH HNC ~ -CH=N\  CONH2 NH2 N°N H NH2 NH2 O NH O HN, N

; [ 5 H2 H NH2 and or
Xis selbd DTS o B o PN bl sl 1

thereof, to the subject in need of such treatnent. 41
Ar is selected from the group consisting of phenyl, biphenyl, naphthyl, anthryl, phenanthryl, and

fluorenyl;

R is selected from the group consisting of -CN, -CH,CN, -CH,CH,CN, -CH,CH,CH,CN -

OH OH OH
N7 HNw_y N7 N
)k -<\ ‘,L )k TCHEN \)k

NH - H NH

CONHZ : 5 N > ’ NH 9 ’ »
0 NH 0
~H.C Ii N ’ A, NH N NH
_<\N’N H H 2 H :

, , , and

2

or metabolites or pharmaceutically acceptable salts thereof, to the subject in need of such

treatment.
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