PDK- 1/ Akt Signaling Inhibitors Cross-Reference to

Rel ated Applications [0001] This application clains
w@eoosoi41yo t o US Provi si onal Patent Applicati onP@US2004/032723

60/ 508, 619, titled "PDK-1/ Akt Signaling Inhibitors”

filed October 3, 2003 and US Provi si onal Patent

Application No. 60/509, 814, titled "PDK-1/ Akt

Signaling Inhibitors" filed Cctober 8, 2003; the

entirety of each of these is incorporated herein by

reference. Statenent Regardi ng Federally Funded

Resear ch [ 0002] ﬁméamk%@lgﬁahhgsmmﬁﬁox@t least in

part, w th governnment support un Nat |1 ona

I nstitutes of #—Jﬁ,ggst ﬁe@@&te t%ﬁﬁgﬁ Hed¥idns G ant DAMD

17-02-1-0117. gover nent may certaln rights

ooty R RERISILLS, pERFARECUE: s b AU AR AORE] 005 19

titled Ca&n@dﬁﬂttengﬁsﬁﬁg dnidbit@sY il ek rixeotoi 31t 2003r and r:ﬂf&t}“hrmmonal Patent

Apphg@y{g&ﬁggq?ﬁg : OSI n ]gll)%gs/ﬁkbgfgng 1%3? glllhﬂa‘wr% ed October 8, 2003; the

entlregggﬁvéa}fﬁt) MS%J )‘fzéograt%d F: Jferbiheaccount for the

nany extrace ar  trop i’c factors to
mai ntain cell survival. Dysregulation of this
si gnal i ng Siseasat Reegarding Beddrally Funded Res¢arch
factor-receptor activation and/or PTEN imtations

[0002] Lre[i%tlrévgn{}wasl Iﬁeciesg# elggesg glq pgﬁglv%lgje%gge? uent lﬁf)ort under National

InstiteO 81 ERaHIO GradtNUA94820Kanll/ Ay Shanab AMD |lﬂf0291 DOIE The government
of translational relevance for devel opnent into useful

may lgdve gettdin rightsn s sWeslihopr eventi ve agents. There
exists a need for devel opment of new conpounds that

are potent PDK-l/ ggﬂ' rs. There
further exists a needig (L&ﬁg H*%%%@ht of

0005 SRR e, M PSIDRAR SRR AURIES s

convélﬁﬁwle g)()@d’tt for J1686H) oﬂe@&ﬁt&e@r@iﬁ Emamat’fdijtOIEmé-Q{emdt@i pathways
wherein X is selected from al kyl and- haloal§
that rmulatg cglb peddifergtion and sH¥1vgh gup ofsrs @?ﬁ“ﬁﬁ(’%‘f OFETHA for the ablhty of
t )
RSB DAL WL Iy i, i i
cascadeaé $d delg;tloftwe @bwﬂﬂabtﬁNreceﬂdr @Hl\@l\ipn a0HoCATEN i@Ntations results in
-CONH_CH . Hy NH Il - HC NH V H NH NH and d
Akt ppreglaiion, aivaighi ﬁth%@gﬂbh RROTRRIEL RS | Ve EBptsaiigiogenesis, an
t Agfe0f Olsi MY QelkiltSns AR dAr %ﬁélgt% 1 rel f
pmgr%%lle&rrgof %?I g I%g]ggl?cl rs)tg?lonﬂgof t he EI gures [0005] nal Teievanes tot
develbpmenteinto sﬂmﬁﬂ&hdmséwwpmwheafqpmmwﬁ agsotsp o']Zhemcs em@ts a need for

e BP0 Bl e BB g B e

existd §er€§ ot el ¥R clPARAL bE Bﬁ)ém&ﬁérla édtl@ea?ent[so‘ﬁﬁﬁdheﬁiong@ntatlve agents
shows the synthesis of conpound% 2 using the

based ol PDKe I/AkE signdling-inkidiitiony - 4-

phenant hren- 2-yl - but - 3-en-2-one as a conmon precursor.
Det ai | ed Descriptio Vi 0007] Provi ded
is a new class of PgR8§W%P§?}Qang#|ndllnhlbltors The
conpounds descri bed herein are useful for inducing

[0004] aprrptidsd srei donipodeds ofdbimeulpi:ol i ferating cells, such as
cancer cells. The conpounds described herein are al so
useful in pronoting wound healing and preventing
scarring. The conpounds described herein further have
application in preventing restenosis. The conpounds
descri bed herein further have application in organ
transpl antati on.3 008] The conmpounds descri bed herein
can be shown in the general fornmula I: X R wherein X
is selected from al kyl and hal oal kyl ; Ar is selected
fromthe group 'consisting of phenyl, biphenyl,
napht hyl, anthryl, phenanthryl, and fluorenyl; Ris
selected fromthe group N NH consisting of -CN, -CH

NI L 7~ 1 7~



azi doal kyl, aryl, akylaryl, haloaryl, hal oal kyl aryl,

and conbi nations thereof. In sone enbodi nents, Ar is
W@ ed0so4as0 f rom 2- napht hyl, 4-bi phenyl, 9-ant hrpCT/US2004/032723

2-fluorenyl, 4-azidophenyl,24-azi donet hyl phenyl,

4- (2-azi doet hyl ) phenyl, 4-(3-azi dopropyl)phenyl,

4- (4-azi dobutyl ) phenyl, 4-(4-azi dophenyl) phenyl,

4- (4- azi donet hyl phenyl ) phenyl , 4-nmet hyl phenyl ,

4- et hyl phenyl , 4-propyl phenyl, 4-butyl phenyl,

4-(2-bronDethyI)phen 4- ( 3- pbronopr opyl ) phenyl

4- (4- bronobut yl ) phen \T4§§Lfffluoronethyl)phenyl

4- (4- met hyl phenyl ) phenyly,__

4- (4- br ononet hyl phenyl ) p e
4- (4- butyl phenyl ) phenyl , 4- fert - butylphenyi)phenyl,
2-chl or ophenyl 4-ch|orophenv N\ 2, 4-di chl orophenyl , 4
3, 4- dichlorophenyl 2 5- dichlorgbhenyl

wherein %gql e;i %ﬁeny <y1 gn hglI %ﬂy&ghe c’ted from the group consisting of

hi P enanthryl, and ﬂuoren 1; R is selected from the grou
phmnﬁ %é %ﬁglzﬁpﬁggphenylyﬁheny ? V5 Sroup

4- (2, 3-di chl orophenyl ) phenyl , _OH
4- (3, 5-di met hyl phenyl ) phenyl . N
4-(2,4, 5- trichlorophenyl)phenyl,

con51ﬂ1n%4 e i @NUOL@H?@ | vy o) e N, CE OH O Ntk |, N
3-indolyl, 2-pyrrolyl, and 4-(benzyl)phenyl. In some

enbodi ment SpHAr i s selected from 4062- 0
Hbgonoet hy)f’) phenyl , &3 br onopr o yI)phenyI HN<y \\/ﬂ\//Nm
—4di( 2- azi t hyl ) pRéhyTy  4- (3- ﬁ propyl ! I N
M¢butylphedyl 4-t - butﬁiphenyl 2-ndpht hal enyt,” , " )
3- |ndonI blphenylyl

chIoro[I 0bipheny|]-4-y|,
. , 5' dlchIQfQﬂL, " - bi phenyl]-4-yl,

2Nz- hIrNIN*I*z- h 4-yi
4 rBret g|911(1: o O|Ho! bi phen*;lﬁlo?mﬁlgy]] ;dso 1r¥cludes pharmaceutically acceptable salts
there%fl, grhﬁoarll%éﬁ{]rﬁ Eﬁ(ﬂ% [ nd pro?}uﬁyﬁ%}g -4-yl, 4 -
3,5 - dlnethyl[l ' - bi phenyl ] - 4- yI,
4 -butyl [ - bi pﬂériyﬂ Desctipyibn of the Figures
-trt- butyI[I ' - bi phenyl ] -4-yl,

i RRRSEY B AP LA St B o et o

panel@jmpgélf‘ﬁﬂﬁlﬁty HNPES £1PReNGNiHRceN growthiin iH¥&-epresentative human tumor
mbodi ments,” Ris selected from am noacet am de and

ceulgmanldlne [0010] Anot her enbodi ment descri bed herein
is that of formula Il: Il wherein X is selected from

100067 2SRl RE kithesi e SppbBlats' Bz Sbe mie Chhrin o Ghydroxy-4-

phen@ithier W Fehut-B-dis2-vat ecs esnfnonpratutsot.l e, acetonitrile,
ethylnitrile, propylnitrile, carboxyam de, am dine,
pyrazol e, oxinme,_ hydrazone, acet acet am de,
guani di ne, and uP§& 133 esIiRil Fﬂﬁﬁ gudiony o ¢ ¢
hal oal kyl , and in sone enbodi nents, X is CF3. In soneb
[0007] er!ﬂ%gfd@@ﬁkt g nef d18ssT PIPRCIEARN ll‘ﬁg 1ﬁl§i§ﬂb1‘§' Mehe doRigBuhds described
al so includes pharmaceuticall eptable salts
herelnmee' eyl ﬁaetmhoimgsapppﬁt)@d uie ydesin emr tfierngis s tals speh as cancer cells.

ot h nbodi ne Nt descri bed
i { GRS RC R A OSSR AP iR s Sha preventin
scarr nSTﬁé cogp&inds Qscrivfell kedih fuflibr2ave G¥plitdtiofHn| prevdnting restenosis.
N NH -|| \ -CHCHCHCOCN-CONH V NH NH ot herw se, R
The ¢ognpsandedaseripocdirein fintiics haygeappdipation; ip @rgaettfﬁyﬁlﬂamﬂl%
propylnitrile, carboxyam de, am dine, pyrazole, oxine,
hydrazone, acetam di ne, acetam de, guanidi ne, and
urea. In sone enbodi nents, R is am noacetam de or
guani dine. Fornula Il also includes pharnaceutically
acceptabl e salts thereof, netabolism products, and
prodr ugs thereof [0012] Sone addltlonal conpounds of

S r



| ung cancer, colon cancer, cancers of the centra

nervous system ovarian cancer, breast cancer, kidney
wW@2006/04413eand prostate cancer.7 [0017] The conpPCrtisS2084/@32723

further useful for preventihg restenosis in a subject

who has under gon; angi opl asty or  stent
[0008] ¢ 346 e SPAGa RreHIbe B HenbPKp LR eanpgl BRTRE ve
anmount of a conpound of formula I, I, IIIl, 1V, or V,
or conbi nations thereof, or pharnaceutically
acceptable salts and/or netabolites thereof to the
subj ect who has undergone an angi opl asty or stent
procedure. [0018] The followi ng terns used herein
i ncl ude, but are not Ximked a0 the follow ng
definitions. [0019] ThW" PDK- 1/ Akt si gnal i ng
inhibitor" signifies thdi—N specificyconmpound or
combi nati on of conpounds is abl e of disrupting the
PDK- 1/ Akt si gnal i ng pat hway, nmeasured versus a
bl ank, regardl ess of whether ing/ivo or in vitro. One
nmethod is set forth in the exanpl es bel ow, though

wherddh D€ 1is BEBENET SroRDWikdyh @ heloalkgt; eAr @bey@éowie&omameam@p kensisting of
used. [0020] The term"treatnent” as used_herej

phenydnbiphpadseahihyd abivhi depantheh adaflerenppR isael lestedgffom the group
one or nore conpounds described herein, to a subject,
for the purpose of providing prevention of or N
managenent of, and/or renmedy for a condition. /ﬂ\

consigiig’ oS BN PRI B e ™ ,

"treatnment” jmay be in the formof pgnagenent of the
H&ondltlonw/emen the conpounds described herejp are
_<‘§bd to‘Lksat unwardiedy prol i f eralj ng ceILgﬁi% udlngNJLv/Nm
cers Weat ment" i hejudes partial or tot
destruction of the undesirable proliferating cells ’
With mnimal dgstructive effects on normal cells. A
esired mechanijsm of treatnent of unwanted rapidly
N Flferatlﬁm Ns. including cancer cells, at the
Hcel ul appjevel is apoPSt@ﬁéUSothérQ@%llR Tsh@eléc%dnfrom nitrile, acetonitrile,
"prevehtion” as used herein includes ei t her preventi ng
ethylwitrils] pwipylpitrites @rxetyamidea amﬁmmcaynayole,v pyisre, hydvaane dacetamidine,

a5, RS B8 00 G P PRl p e s

thereéiaﬁiefjabﬁﬁﬁm pRIdLisf fidairb@mgs thetdadi vi dual s at risk. Al so
i ntended to be enconpassed by this definition is the

revention or slowing of netastasis of malignhant cells,
[00095

rin gsgmgr qrelandingents, e?&éﬁ $o toHe Pleatkds shnotomys cpppdiggats: X is CFs. In

sorff§ eln%oﬁl & 'A}C g%% RLORMEL A% LG S ERLABIY %&ﬁtﬁnh%ﬁ one or more
a r's deve precancers-an cancers. SO

radesals) nguals sed tay rdoi Bmded itai hdlon C; <Cqt hlkypr@vé‘,mt}hmalkyl, azido, C;-C4

oz gh i et Y SRTS, DRDY p TBRB T [ B e ma s, JEeOr In some
em‘g?nilﬁfeﬁﬁeuwrc% | Ye1&hELChbME" 2- ﬂg&thﬁhaﬁmh%' @aé.nltﬁé‘yl 2-fluorenyl,

ective" are intended to qu 'y the ‘anount of eac
4-aaigiephenyhi ch-amidometipiphenyl, t hﬁb(@mdoedﬂﬁyl)phpnyiyerﬂem azldppropyl)phenyl,

o+ BERGOTO Y no eaehbEHBEENEL o MEHERAGGH S henypbeny.
4- Jaﬁﬁﬁ%yﬂ CRdthyl Fﬁérfy?cu-ﬁh%p?l a{w NRERRULSA] Izy(z bromoethyl)phenyl

fective amounts may readily det er mi ned by
4- (§+bcr¢melaropyi)nh¢eylart [ @dﬁéqromnbutvbphﬁnykub j ect4- (tﬂ@noromethyl)phenyl

& (g fk@gﬁwj}pﬁ%@tg‘: X 3%@%%@%%@5’% gylsynp @Eﬁutglphenyl)phenﬂ

4- (@fz‘eilt-ff)u%ﬂplfeh?ll}p}f&lyﬂ ev ei-@l@lloﬁq:hanﬁ | SO rﬂ@ﬂo@bﬁéﬁr}@i er pzedichlorophenyl,
by unwanted, rapid cell proliferation. Such disorders
i ncl ude, but are not linited to cancers and
precancers. For nethods of prevention the subject is
any human or aninmal subject. To illustrate, for
purposes of prevention, a subject may be a human
subject mho |s at rlsk of or |s genetlcally

o I S
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emul sion, or the like. These may be prepared according

to met hods known to those skilled in the art. The form
wo@Rooshetisesul ting m xture depends upon a numbePCD1S2004/032723

factors, including the intehded node of adm nistration

and the solubility of t 0 | ecte
3,4 @W‘?@Pheé‘b’iaveh?él'écm‘?’f?é’ @ﬁeg.tp #2 %HB%E g?r}i’i’l on & gdlmethylphenyl
3,4-21%%&2@?1&{ jfor i nduc'?‘ﬂdﬁﬁ&ﬂﬂﬁﬁér@l i n undesi yed-@fdrbphenyl)phenyl,

ncer cells, "and nay enpirically

4-(Yedahiiropitny]) p029], M(aﬁrrhdémqpbaiyl)phcmyle rds(3e7-dinegihydpleenyl)phenyl,

B PRe GuUERRY o e Rior e PERRDep &Y o Hbhéhanthreny,
3- 1191%[}11' L WVRbIYIDEE 40fbeALMpRESHL! 34 kfe ehibodidttntd, A is Eél@cted from 4-(2-

active matérials can also be mixed with other activ

. brometéyl)phenyl,hat dlo(3n1@rpmonmwlr)phwl deS| red- %dqe@fryl)pb@nyl 4-(3-

W th eri;a t he or,
aﬂ#&’&%”iﬁ?ﬁ?%»rhi’&‘fﬂ@imy he pr ]i % 6@3&3 Ks a-ug(%jtl%l 4-biphenylyl,
4-dmdroPiel tsipRatydt £641,as 3’ amhmqhalr’nﬁp@upﬁ]mayu y a2t3’vdichloro[1 1-
ingredient in the conp osition or ﬁ be conbi ned wi
§0

blpbfﬁnyéﬂﬂ-dbt i4/ engthyft b bt @ﬁh@lyll%w vt ipgorgmethydl 1pi’ é&@tﬁlyl] -4- yl 4-
o SARTLLSRGONS YR AThe ROt Bl 1-inen

4- yDOfT'ﬂO%rl-b@ny{l 1f-®ﬁﬁ1@ﬂ1yl]|'h€ylpr elS@ﬂhénﬁlh&ﬂ@lﬂ))@hén}tb agénflaoren-2-yl, 9-
repared wth carr rs that p

anﬂgrgawbt lg@pgh@nywrpg{ep@ﬁ P?ﬁlmlfl REREY r&%ﬁ?e o he is 2-phenanthrenyl.
In dohBenilaRaS s, | [ ;55 Pease 1&%@@‘[&1{?&1\% an@%ﬁ&ﬂu&ﬁé riers

I'ncl ude contro ormul ations, “such as, but
not limted to, nicroencapsulated dellvery syst ens.
[0010Thenodlctr iesndodiomgmbd derdribethhdyeiniin thaticleigrinlatibie
phar maceutical ly acceptable carrier in an anmount
sufficient to exert a therapeutically useful effect in
t he absence of undesirable gFtg ehfects on the patient
treated. [0031] The activ ledi’ent may be
adm ni stered at onge, py foe divided into a nunber
of smaller doses t &\
time. It is understoqy i/hat the preciseJflosage and
duration of treatnent i [ [
being treated and may be erm ned enpirically using
known testing protocols oDy extrapolation fromin
vivo or in vitro test data.1® 1t is to be noted that
concentrations and dosage values may also vary with
the severity of the condition to be alleviated. It is
wherdif X6s fsdlebRarfroti gk dy’:lt Addhdlbdkylt ® iassleqead tCNY-GH,CN, -CH,CH,CN,
subj ect, specific dosage regi mens shoul d be adjusted
over time according to/phe i ndi vi dual need gneHt he
prof essi onal judgment Nof the pehﬁhnuadn1n| ering or_ CH=N
supervising the adm tratlon o'\t e conpjgi i ons, \
-(}b@HQCHB@N'thGOB@ﬁcentratldn rangestet forth hereln are N ,
exenplary only and are not intended to lint the scope
rPractice of t he cl aiomed conposi & ons. [0032] Oral
onposi ti ons M| geneplal Lyn.i nclud® an inert diltient
q%n edi pte gﬁrles\w may beLUonpnmssed |ns® NH;
tablets, or endlosed i'h gel atin cgpsules, gor t he ; or stated

othe it pg{’lﬁﬂog]ﬂc@an%%tgﬁ Ut | %gm?rﬁ'g,o F@‘é{{"ﬁa‘i"‘l %opﬂmtgfét ic\allreboxyamide

am1d§1>é P?ﬂa@&%soﬁﬁ{é us@dzdde, tab&arflﬁﬁﬁe QbethRRlcCloBani@RABS P Srea. In some
roches. Ph arnaceutlcally conpatlble blndln%éagents

emboaintielasij KvinCintat € i halloaliedn aiyk in reviigd earbadinsais; “ofistGs. In some
conposition. [0033] The tablets, pills, capsules,
troches, and the |ike can contain any of the follow ng
i ngredi ents or conmpounds of a simlar nature: a binder
such as, but not limted to, gumtragacanth, acaci a,
corn starch, or gelatin; an excipient such as
m crocrystalline cellul ose, starch, or |actose; a
di si ntegrating agent such as, but not limted to,
alglnlc aC|d and corn. starch a Iubrlcant such as, but

L 1 T g




Nucl ear magnetic resonance spectra ( H NVR) were
nmeasured on Bruker 250 MHz. Chem cal shifts (d) are

WO 2pesasd i n parts per mllion (ppm relative PCI/T8804/032723
peak with CDClI 3 as sol vent #@nl ess othermﬁse ment i oned.

Hi gh-resol ution el ectrospray..i onizati on nmas
emb@g%%ﬁ»i”m AIROR6F 9@5{; %gtmys’éﬁxq oF rElailf alsg IBChFé%SI pharmaceutically

B A e S R T

conmpounds Ilsted in Table 1 were prepared and tested
[001 1§ sAniotlatir cartbedinkeit descriPedherbiars tat ontomesla Ifk ot on nucl ear
magneti ¢ resonance ( H NMR) and hi gh-resol uti on nmass
spectronmetry (HRVS) data are summarized bel ow. The
procedures used to synthesj pounds 1 - 36 are
descri bed in the Exanpl es M 12 Table 1
Nonencl at ur es, ntcl ear magnetic
resonance), and3HR\G\iHY esol ution mass
spectronetry) charaftefizations of conpodhtls 1 - 36.
Conpound Descri pti of~
4-[5-(4-(2-bronoet hyl) [)-3-(trifluoromethyl)-17J-
pyrazol -1 -yl ] benzenesul anTide 1 HNWR 53.16 (t, J=
6.4, 2.0Hz, 2H), .3.60 (t, B=6.4, 2.0 Hz, 2H), 4.90
(s, 2H), 6.75 (s, IH), 7.13 (d, J= 8.0Hz, 2H), 7.20
(d, J=8.0 Hz, 2H), 7.47 (d, = 8.5Hz, 2H), 7.91 (d, J=
wherdin 5B, is2lhleGeltl Biokn N1 SrougRMBnkiMirty Nar ) -GNt heer,eN, catH,CH,CN,
mass, 495.9913; actual mass, 495.9943

4-[5-(4- (3- bronopropy] )OH _OH

rhenyl)-3-(trifluoro tth)-IF pWﬁzoI-I-yI benzenesul

fonarnide 2 H NWVR d 6 ( \ 4 81 (t = 7.1 HSH=N
-CH,CH)CHZCN 1 CONH,6. 4 Hz, Fé .5.08 (s, 2H), 6 76 (s, N ,

IH, 7.15 (d, J = 8.2 FE ZFD 7.25 (d, J = 8.2 Hz,

H)OH 7.47 (d, J = 8.5 dz, 2H), 7.9% (d, J:85b12,

CHBF NNas; HRWHQ Na, ) theoretlcQ

H0069 *H%‘u massiq 0042 H- [ 5nH:4- (2- azi tloe nyl)
rhenyl ), 3-(tr¥ fI uor ori%t hvl)-1,i /- Hyr azol -l andl ] bénzenesy or stated

otherw{s%,n g\mll%d %e gl-ﬁ?mcgn 4@?1%g %_Bm‘mée,7%th§]é1tr1f%progy1&%l%d car}oxyamme
amldln%,:"p?ﬁaé}blé'hoxn%’é%hycﬂa%e( chtalmﬂﬁle3 a&'&amﬁi'é') Eu%xlcﬁge (£hd t!rea In some

embosrmqﬂm ewmlrmacqtamtdheurglan@me nﬁgmulmsb aISBZr_Lc;lu@stp}mhnaceutlcally

scceplBREse| Teschl eiah e gy PEogRE Ry PR PESSF omet hyl ) - 1/
-pyrazol -1 -yl ] benzenesul fonamde 4 HNVR d 1.83 (m
[00122 9bmeZad@#iohX, sbnpolinds dizforraidh 1T 3ncdflde the followidg @ro%s for R:

2H), .5.31 (br s, 2H), 6.67 (s, IH, 7.07 (m
H7 35 (dd Jy,=7.5, 2.0 Hz, 2H), 7.79 (d, J =7.5, 2.
2H) C| 0S: H%/(I\/,L,q—Na) t heoret i h
\g/ 0978; Macluydl nmassy N%\[[GWEG\N/Y i/

4- [ 55EH=put yI phat) - 5 (t N | uor 8nmet hyl.pnad | F pyr &zol -
yI]benzenesquonan1de HNWdO0.93 (t, J = 7.2 Hz,
3H, 1.36 (m 2H), 1.64 (m 2H), 2.63 (t, J = 7.6

2H), 5.54 *sm5 2H), 6.76 (s, IH, 7.15 (d, J = 8.
Hz, 2H), 7.20 (d, J = 8.3 Hz, 2H), 7.45 (dt, J = 8.8,
[001321@amd2therkh1)bodﬂnﬁﬂ lﬁldbomﬁotmdsa&,thﬁtcﬁ’ fotapul2y o€V F N O
S, HRMs (M + Na ): theoretical nmass, 446. 120; ‘ac
mass, 446. 149
4-[5-(4-t-butyl phenyl)-3-(trifluoromethyl)-li/-pyrazol
-1 -yl ] benzenesul fonamde 6 HNVR d 1.33 (s, 9H), 4.90
(s, 2H), 6.53 (s, IH), 7.32 (dd, J = 9.7 Hz, 4H), 7.42
(d, J =8.8 Hz, 2H), 8.02 (d, J =8.8 Hz, 2HH CHF N O
S;, HRMS (M+ Na ): theoretical mass, 446. 120; actua
mass, 446.
4-[5-(2-napht hal enyl )-3-(trifluoronethvl)-1i
-pyrazol -1 -yl ] berizenesul fonam de 7 IHNVR d 5.47 (s,
2H), 6.89 (s, IH), 7.18 (dd, J = 8.6, 1.6 Hz, IH),
7.42 (bd J =8.6 Hz, 2H), 7.51- 7.55 (m 2H)

— —



CHFNOS HRVMS (M+ Na ): theoretical nass,
480. 0964; actual mass, 480.0961
wa2qoS0443darifl ouromethyl [, PCT/US2004/032723
" -bi phenyl]-4-yl)-3-(triflueronethyl)-I1H
-yl ] benzenesul fonanm de 15 HNWVR d 5.19 (s, 2H), 6.86
(s, IH, 7.36 3= 8.0 Hz, 2H), 7.53 (d, A4 S

Hz, 2H), , 7.92 (,J= 8.5 Hz, 2H N O
S; _HRVS (M ) “ theoretical PQ?S . Y1; actua
el 524 0

4-[ 5- ('-rormmsthyl[l r-bi phenyl ] -4yl )¥-3-(trifluorom
et hyl ) - I]benzenesulfonam de 1 d 3.92 (s,
2H), 4.93 2H)O666(s IH), 7.03-7.¢%

7.38 (d, J 3. 6 NHD) , 7.82 (d, J =8. X
BrF N O S; HRI\/IBI(M+Na) . theoretical massN NH;
558.0069; actuél mass, 558.0112 4-[5-(3 ',5 H
"-dinethyl[ ,;-Dbi phenyl]-4-y|)-3-(trif|uoromsthyl)-IH-
-yl j benzenE&Wul fonami de 17 HNVR d 2.40 (s, ¥H), 5.38
(br s, 2H), 6.83 (s, IH), 7.05 (s, IH, 7.25 (m 4H),
7.50 (dd, J =6.7, 1.7 Hz, 2H), 7.59 (dd, J =6.7, 1.7
[0014] HzP’roﬁh'Qd alZo 2 Iﬁé*ﬁ(ads]of:tﬁmé théL ch}')'g)ndg o focfm'ﬂle% N \@tos1nduce apoptosis
Na ) : theoretical mass, 494.1120; act
in thermlslsslrabMprmh&ratmg cells in subjects in need of such treatment. The method involves

eatfl 1% pibioat o neer o FieBnEiRvat Pl Hhetirtgioat’ ST dhmount of o
compb@nd 3f*)fomﬂuléjell ¢y o@"@envﬂh@ n%i'&bo\lft@s; of ﬁgm{ziceutljcaﬁy a@ce table salts
2H), 5.20 (br s, 18 2H), i) ¥

thereefsz 2.0 Hz, 4H), 7.53 (dt, J:82 20Hz 4H)
7.62 (d, 8.5 Hz, 2H), 7.93 (d, J 85Hz o2H) CHF N

[0015] ggﬁﬁabﬁ:ﬁgss egaélgﬁitﬁg%s %&F@Eeﬁt%? h Ak %b%f" %:?t limited to treating,

1nh1brt1hlkgp¢1&fb}!dy]1ng4t—h¢|o)lséi oftcandel dflmminlipduhds and methods are also useful in the
benzenesul f onan de 19

treatng £p1)ecar5:eg§gil thqrp;)lmdeptﬂgrf mldgs,ara(b,lﬁ ceé}.groﬁfer@g)n( ot he Jcompounds of

forml.}_é 5%,;:?1 é%’t?r V7OP@O§£QEFFEK%\ ?t&ﬁzedi‘zr\érezaﬁ:}m tg%«%letg)ldac Lr]OJeC? 1Rt has been

diagnosesls with2dr 14 33; risdctafadevebping 522isdwlléd characterized by undesirable cell

prohfﬁmbgljl éi‘ﬁ%phe Ufr{gﬁtw% @%g ﬁ}?\l}&f!?(fﬂl “%%{@Q%M;Q alfﬁ#l@mg, but not
hmlt&lsto, Riftemif; PelahSma) ﬂ?Dn»—sn@allgée'lﬁuﬂé-ciﬂ%r, blon chneef, &fhcers of the central
8.9 Hz, 2H), 7.69 (d, J =8.9 Hz, 2H) CHF N O S, HRVS

nervo(ij/systdxa, gvarian hawen Hiresal canta@sl,cidn&ocecm@m andprogtate erassr, Furthermore,

580. d De ti e :
they 5 pacti 64 TGPEE DS §7o 18 of RIS PGPSRyl pifh nyseppgers. as well
as 1nd"¢1§ﬂﬁ§ tﬂofn@ Aebr Ihadlﬂig 2 éeﬂéthM%dQ; 381&&1 {osthe%"@lsorderg54 ( S,
H) 8 (s, ; 4H), 7.56 (d, J 8.7
H),774 781m3,790 d, J = 8.7 Hz, 2H)
[0016] Cf[ihe[:cqm@ugds HIRR/BIseil +in Nage ods (o dpdeding Apopigsis in unwanted rapidly

prolltggaﬁgg ?gﬁ L Eﬂé%?léon;%ﬁﬁ@q 41?%? n? %é%crl%%g tHerasaeu[twally effective amount of a

competind/ lof Hernzen el lII(Ij Jf Hnhalv, der 22 teHhVRnoradte® rapilly @)H)hfeﬁhﬁ@ cells. In
accorga_?lig:g l\){% thgs' nzg@()@, tpé pr_l‘g'%ltgd ga!ng@}zl (Il_)%ohfgqulgé;cp]lq:tnp‘ymge cppgencells. The
cance%gglfso%g)oe:sefea%e fdnh G oBBS SondstRe QFqdiketfis, YAL1alRES non-small cell

lung danfér; (@on lvemzent danesyy lof {3-dehtralf denarue rsgtthmyl pvdriah-danydr] treast cancer,
nzenesul f.onam de 23 H-NNR d (600 MHz) 4.89 (s, 2H)

kidne cgace,and prgstatg cageery 3 = g8 5 1.4 Hz, IH), 7.51 (d,
3= 8.6 Hz, 2H). 7.54.7.69 (m 3H), 7.80 (d. J =8.8
Hz, IH), 7.86-7.92 (m 4H), 8.64 (d, J = 8.4 Hz, 2H C

HFNOS, HRVs (M+ Na ) : theoretical nass,

490. 0807; actual mass, 490. 0805

4-15-(9- rhenanthrenyl) 3-(trifluoronethyl)-1li
/-1-yl]berizenesul fonam de 24 HNVR d 4.76 (s, 2H),
6.90 (s, IH), 7.43-7.84 (m 11H, 8.72 (t, J =7.8
Hz, 2H) CH F N O S HRVE (M + Na ): theoretical nass,



Conpound Descri ption
2-{4-[5-(2-phenanthrenyl)-3-(trifluoronethyl)-Ili?4-pyr

W@ 25044190 | - phenyl } - N- hydr oxy- acet am di ne 32 HUIVBSH04/032723
3.30 (s, IH, 338(s IH),76.83 (s, IH, 720741

8 6 8. 55-
[0017] (”thR%%nwnﬁs NAE) f%rtfiweafgﬁé plﬁﬁ%@lﬂ&éﬁ?ﬁ@fs%% ma%tﬁualect who has
der@B8S r an*Ghgib gl tent d dminist
underdBRE axt Aheibpiithy, or stegt procedure comprising admigissring o therapeutically
effectllvesalylbmtt diyh phmpytu)d bf Torgyﬂ%ai,oﬂe H:B,3I\H-MI\}R dr 4;014$11(a§pns thereof, or

phan%q’%ﬁtic}llégac Sp’}%)'l%_?sﬁklt d?orfn%tgbc{%és t}ler_eoi} (Qﬂl'glzsuble% Whg%)@i undergone
an an%igblagﬂﬂ)or stn?Brocédurd. = 6.9 Hz, 2H) CHF N; HRME (M +
t heoretical mass, 493. 1335 act ual nass,

[0018] 2 Tdmfﬁﬁowngztel}r@ L{sgd perefidinelnde. duyarp not {imited fabe dolbavripg Ylefinitions.
- | #-pyrazol - -yl]-phenyl }acetanm de 34 HNWVR d 3. 48

[0019] ( 3[‘&%}_%61’@6“?@1((- ?i/A}Jt C%gnal'géiyﬁg!étol} 1@1 %es%ﬁsye%&c cCPmpound or

combahanoﬁ & Hﬂnpddﬂ)ls iy . ddpable £ cﬂlnﬂupﬁllrg thd PEK (1 1Akt] mgnz&m@ pathway, as
FNO HRVG (M+
measwéafﬁgzl? & hfonk §§ardf?8%5?1%@§ eI p{ygIor Hh‘é!ém AYS, r@gtbgd is set forth in the
§
exam?IeE g)e}?)gvz Eﬂ)ﬁ?ﬁ‘ Bﬂﬁf gﬁgir%)c/ls 1?1%\8%1&#})%1 %g Taﬁgﬁfewgé’lgﬁed may ?Iso be used.
| H), 719(dJ 8.7 Hz, 7.34 (dd, J = 87 2.0
[0020] |—|le1€|th “ﬂe%@e(ltd as Jised Bermm—@ncog@ag&d); the7ac8111nmnaﬁor( anpd/or application

of on(e 1L anre &° o%xq%mdﬁ }ﬁascrg)Hé 5lae§el i '287 a%s"ﬂ%gc%l f(grmtﬁﬁvg%q_ o% providing
reveh%on bhePhRhAgAlentBE SndAf Gert&B/7fok Midohditieh! UakealB&R? for the purposes

446. 1596 ( M+ , _
of thig disglqsprep Fasabitl does ant/hgvedo  proyvide sorseiaethpr, ) tiepimenit mzy be in the

form ?)g{&an%ééénﬁlla g?)’l‘%c'#lﬁglo%g A@%%p&p%ﬁnésﬁﬁles%e{d Herdifl are used to treat
unwaﬂteﬁJpr&hi@&hﬁ@]ceﬂd‘bmclﬁdﬂ@ céld;ersJ “t?eeﬁm@ntf‘lzinclhcﬂ'bs pa?tlﬁbr?otﬁﬁdestructmn
8. 59- HF NQ HRVS
of the W@@ﬁl&hi%ﬁnohfﬁﬁwg watilalzmra&lt%aqmq% sfteots gn 1oygal o6l CEI5. A desired
8
L e P S OB g s ol
cellulptileetlas epbptssim t he Ameri can Type Ti ssue Col | ection
(Manassas, VA). Cells were cultured in RPM 1640

[0021] ?glﬂ@ te%vl?rnge?gl@pu%nlg%@g%ﬁandglggg%%@ﬂ%g lp%@?ﬁgédor cgvtl]mg fhe onset of a

cl1n1cQH§/“e€‘1'dE1‘1teL91Waﬂ€éd%h%’roHﬁfﬁtl@h rlt'ltB getﬁeﬁ’cﬁ: pretBfl39br SBling the onset of a

vi abi | anal YSI'S

preclmany(eAa t Isgagpménmwangd( Iapld‘ b@lbpmiﬁcﬂaybr) ih Bpdivilpels-at risk. Also

mtendi 1) B TR AR T BB 5 R B 00 3¢ metastass of

malighht- isSoflitdTRifRy bhiréZ@de ey brogresSiodli dheRNEnadk kell€f I Bfis includes
ol i um brom d%!t%: assay in six replicates. Cells were

prophyyiasiim ticainegt osesacmpk@ﬁém@feplwmecmw aitd $iengPrs. nAlso encompassed

oy oo §f O BELARTE BN GR, kBolBAEY Br nage wcergne

angloﬁlasgmr\aes%nltprdahﬁ&.(fl nal concentrati on <0.1 % in 1%
serum contai ning RPM 1640 medi um for di ffer ent tine

i nterval s, Control r ej ved O vehi cIe a . .
[0022] o HhedRRRSt theyAPtiGally ¢ ethate a}lﬁ@@w@am igsically etiye” saegntended to

: f I

quah%ﬁé Hlﬁb?f%so% e?:%ﬂ%é/g?g% ?g?ﬁlvﬁg%%hﬁye %9%851 rr(gf &F‘%rrnéveg%! Fiéae %ease severity

and ther éreqmengpavLdncidendee o@D itreeiniant owitht th8 7 ComhpourRlshdescribed herein.
Supernatants were renoved fromthe wells, and the
reduced MIT dye was solubilized in 200 niL/well DMSO.
Absor bance at 570 nm was determ ned on a plate
reader. 16 [0040] Cell proliferation PC-3 cells were
seeded into six-well plates at 50,000 cells/well in 10
% FBS- contai ning RPM 1640 nedium Following a 24 h
attachrrent per| od, ceI s were treated in tr| pI | cate

T | o e . o




enhanced chem | um nescence. [0043] PDK-1 ki nase
activity This in vitro assay was perforned using a
weDKsh44Bnase assay kit (Upstate, Lake Pl aci d, P¢ivysS2004/032723
according to the vendor's i#structions. This ceII-free
say i s based on the abil |ty of .reconbi nant PDK- I
Therapﬁletlca% sErelvedt nbreocpkag ity edfect Froapigys mgw Readily be determined by
i.1.s downstream ki nase serum and

those H%%g%rt9§0|d regul at ed ki nase (SGK.) which, in turn,

phosphorylates t he Akt/ SCK-specific peptide substrate
[0023] RARAAGR Vdubfec] gfor purpdses O'fhEa{de} inphokep hoy Jiliatedr animal subject who

has b epéllg,%eo&s QVE ﬁt ¥ vva ?thggghoacl ﬁ%lgg%!l{)vg trt‘g:'ﬁ (rslles%r({jer cLaractenzed

by un%ﬁféﬁ' # ﬁkﬁ‘&ll oﬁfe%é%ioﬁt IdubRHiserefOMBiugE, it bR ndt mlhﬁ%d to cancers and
washes with 75 % phosphoric acid. The reported
precan@ﬂm e@rﬂg@h@@aftpmwgt1m@n§u@ﬁctﬂe\@ny hetepreerchammal subject. To illustrate,

for SRS SRREe P85 BSF HPEADT SCRAS Bert b it ok M 2R is genetically
predishos& B dHaihgdn dB6HIEl Ethrackitel ShaghwanRaetipiEcelPhroBferation, such as

cells vveretreated with DVBO vehicle or the tes ) )
canceagdie subliect mey ibedit cskeliiede rEppturatq exrsinpeenio aperdh peing genetically

prediéplralgésh_ th@i?oqgﬁg ﬁ@&%ﬁﬁyﬂt@n a%t%d&gpﬁ&gﬁpﬁﬁﬁggf%%% rr% so on. Besides
beingcdR] fdy vheadidatmddt,ue col@poundyldsagibedherein are also useful for veterinary
/ 3- gl ycerophasp hate. 0.1 % 2- nercaptoethano
treatopgng ﬁ§m@@ﬁw$,§mlu¢laa9pmpw% PRimalsay farpgnimaly éEﬁﬂ &% 3 Dut not limited
| | eupeptin. Cell lysates were
to do%sggé&%l bggég %E%%8d3 or 5 mn, and the supernatant
was treated mnth anti-Akt at 4C for 60 nin., followed
[0024] byD@ngt end AGnaghasienbeads for additi onal 60 mn. The
i i unopreci pitate was used to analyze Akt kinase

[0025] E’%I A 131%1@/ %ﬁ%%&?gh%s 1ay§ g@ S%%%g%g%/(f‘édrﬁp{}%ﬁﬁ%ganebe orally absorbed, can

generhRPAREQRt Rfurh N@NBAAT RS séveealiffideRighcietian TGI, and more importantly,
determnations. [0045] Statistical analysis Each

incur distfetoxieihito thesniedls afterelgily aral eiipinisteation feirgneggonth (data not shown)
ot herwi se nmentioned. All experinments were carried out
a r
0026] S5 SB5li 44 TE b1 808 ks BSBRAANRY DS ot plprmacesica

prepa€idht deiicss table] vasules, Qﬁlhﬂi}(lrilﬁﬁ @hlr adntiviseatdcrdopiat serily solutions or
in inhibiting PDK-I. kinase activity and PC-3 cel |

suspegigit poroparsaeal pdedRistaiany e Ther ihgapryics agass desehapd Agepin can be
formdlﬁ’tha— pai iepr%%nch%g 1%0%35%%}31’5? ﬁﬁg%g%gﬁfa{l@??g%@ %ﬂ{cedur]gs well known in

the arit.nduci ng apoptotic death in PC-3 cells for
4-[5- (4- et hyl phenyl) - 3- (trifluororrethyl)-lH-pyrazol-l

e e FE e
physiglgggﬁl\l;ﬂ Q&%Qta%?e Wehfett, ChirF, e4dipicht, 38ndér (febtetv vl Bitabdz ok 7ﬂavor etc.,

. 32 17 40 'N - (CHa) CH N 34 18 41 20 4
in a ungy(dosage Rum1l e forby apgeed harnmeeuticalipragtioe. Zﬁlezlammglt of active

substgiig . BRscs Py oot peh e by M i the range
indic&€d &SobtAindd BSold &I%dﬂﬁnér&s 2Be Bdsbhe M9 IR HetMRANTHE 1000 mg of the
except the indale derivative 44, showed i nproved PDK-I

PDK 1kt isienghige avibitent il peme ewbadimpatsathejcpmpogisions ganche fosmulated in a

I 0 h
it 5L B ML ONEN it T |OTRBIA o ORR s, e dosse
may befipaundso ditdphgyddherpetbie mighedliddOX-TH2 ﬂcl‘lhl“hlnit aloyage from refers to
_ Vit data not. shown). A general_ increase in
phys1peﬂfy g:iscrxé}%,ulg&st §ug,§a£)1)f; Rl gasa\gpst o, lﬁgai;aéla ts andP other mammals,
bul ki ness of the aromatic ring, i.e., trlcycllc
aromatic rings (57-59) > substituted bi phenyl (45-55)
> substituted phenyl (37-42). These data suggested
that the aromatic system bound to a | arge, hydrophobic
reglon of t he enzyme pocket Ancng the 24 analogues

o . o e o g,



Tabl e 2. These 1 C50 val ues corresponded to a five- to
six-fold inprovenent over the activities of
wa2¢050443met hyl phenyl ) -3-(trifl uoronet hyl) -1 H pyr/agm04/032723
-yl'] benzenesul fonam de (489mM and 30 niV
respectively).. However, conpound 60 exhibited a
each yaig reeataining dhptadegripined Cenploueid agzomateripbralpulated to produce the

. i.nhibi y. i.Vi . whi ' ri but abl e.t.
desi B I BEL L A e AR QLA he dosee
may debednén fahg Yatdrs, satlo amthe age hid)siz¢ 608 subjbetl theewhditien béing treated,
correl ati on between rowt h.inhibition

) PDK-] and PC-3 ¢ i .
the seryglfl@nquythp ﬁo%‘illFlo%cﬁ?ﬂdﬁ% Al QLS K9S tosthwe%(glﬂqﬁlgmtth% art. Taking those

factord BRP AR I;,Qiogféeg}f AR ﬂy . lBéE ét?%llédﬂﬁ (Bltié)a he

antiprolifterative effect. Overa val ue for
inhibiting PC-3 cell proliferation was approximtely
[0028] of® tivepdre obmpdrationsf orRBK-moreifiiths therapeutiFragentd iesplapd me the methods

m ght. ari se.froma ne nistic syne be en PDK- .
of the o 5, i WA et PR SR B BG4y pon mixing or
additiBh O et RRAPRIAS agentéh ﬂBP?eQ«)dtih?_ Mdurer 1@1@5}9& aeddigtion, suspension,
resulting in augnented Akt deacfi vation. To exam ne o
emulgi¢n, or fhe ak@e Thexe-1gay: be preparedeaceordigele mpthpdskidvery tonthose skilled in

ongentrations of Q 9 for 2 h, and th . :
the a.%.o @gqf%wt ofg ergfulﬁﬁg%#mes ge ends. upon gym{n\%%er 5% factors, including the

intendA0iQPEN 8L BEMBSSAYISH ahdTThN 8§11 Eeebriolnt i &FLselected carrier or
act|V|t§ and Akt phosphoryl ation _status. Both assays

vehiclgg i {i¥¢ eoRceRiEaiipntis su 19{94‘9]‘@ Medusing qp@pto(gistlﬁ andesired cells, such
[ ?Rﬁﬁ . und 59 for inhibiting
as ca&ﬁ??‘%@é u gyf b%‘E@pglcc? ﬁ%g%tlmgﬁﬁgv\gs 5 mMM Neither
conpound 59 nor other the other conpounds displayed a
[0029] diPhemhadenticaddictoteys @f fehafesauithbimioogineiaispiatian efithdktresent therapeutic

activjty. Meanwhil e, . Western bl ot anal i hows t hat "
sgentf Ficiidatiy S PTG it e DBTHSL iR ol LB HReg. In addition
the a@RRVSattEds Lo SEQBE Riﬁ&i}\}vf&}lﬂjﬁhe%&m&ﬁ&@ﬁéﬂ% At A8 not BRSHY the desired

The 1 nhibition of PDK- t signaling led to apoptotic
actiorg @atwithi mateal8 thed stsplémert the dEBBed attaing pnbpvRRRDthes4@ion. The present

ero e e R R AR B0 e By LLEPS St n e
compoSITBR WA tndP bk CHMBIRM withi SBUCEtSE iHeREredtsC eDeriti@aleh ofitthe present
24 h was mM The | 50 val ues for conpound 59 to ) _
therapendio cageps, Juelelds whdiator mepslrissnanast else We ted atfognulating effective
inhibiting Akt activation in drug-treated cells.
phmnEﬁFWﬁ@?ﬁ%%@?m?%g‘effect of conpound 59 on PC- 3 cel
proliferation was exam ned in 10 % FBS- suppl enent ed
[0030] RAMe piéstit teeipemic egenpomag bbSrapardd withsdamiesl that protect them against
_.Substantial anti-proliferative activit¥._Together, )
rapid ehgypatipn; o) the brdy.i syah aateg-telass fpripulatigng pF ceatings.ofSuch carriers
_ , ) Chi biL | . _
ol ORI ek (ol B o G L B hlor B aneylated delivery
systeidd.PThe activegcotgroand cbmb¢ inctnded dathedhaithimienticallyerepeptdbdé tarrier in an

bet ween the t | gbes of PDK-1_. Al fhough canpound,59, . .
amoug, R i HOR AP URGREBIHIT eI Lo o (st SSEHGR o Spdssireble side
effecS® ieRPir¥A&.found to be sonewhat different from

that of ATP. Wi le the benzenesul fonani de noi ety

occupi ed the adeni ne-binding notif, the planar

[0031] pylhezstive mpredigntwagy pea@einiaed aloncg, ehmay bpdédded g a number of

Thi,s _arran . Sjt.] t dj t ne_ .

s 5B R SR e RS A 5 oIBR8 B cose
and dugivanshirestmeni B0a ffatored diyite aiddeaky beihp tteatdt indnmapMbehdetermined

.an_apol ar_ region_fornmed by residues 88-96 enconpassing
empigieally using ke vadjestingnprotpcalios by GxirpRiation framgnyéyher inj o test data.

| oop. 052] Structures of twelve representative

derivatives, their potency against PDK-1, and their

ability to cause apoptotic death in PC-3 cells are

summari zed in Table 3. Table 3 Structures and potency

for inhibiting reconbinant PDK-I Kkinase activity and

for inducing apoptotic death in PC-3 cells for

o I ~ - " o o o . - s o '



| evel . This inprovenent in potency reflected a
strengt heni ng of the hydrogen bonding in the
w@e@s®ei413d i gand i nteractions for these derivat POUBEES2004/032723
This prem se was supported By the nodel ed docki ng of
nmpound 71 into the ATP-binding site. The guanidino
It is tg rb@upt@r theb apitsgniations rad elprssv s Tpar elsavast yikithe eeverity of the

T e &rf
cond1ﬁ£ratr%olgee %H%ﬂt%d] Tt'i E)C’l%eemh%p (flrs%\ﬁftg%p agg g?fgitcgglr gl%b_] ect, specific
dosagta h@gﬂ@éﬁsl s‘l@ul’d)dbel adjﬁ@&ﬁé]veﬁﬁhieu hevordifif eot theofndividual need and the

1/ Akt signaling inhibpitors Both conpaund
profesmonahwcgwnwé Phe tHCEs O At HRISIFTIPE: 0 SRCNC tﬁ%admlmstratwn of the

5 t
comptEEESCATURN 1 JRELHE I 242082 0P SRR RSy By e o
intendeldealiagiethe Stpeer agetits ofthhchihetcdmgisgronpot ency t han

compound 59 in apopt osi s induction at concentrations

o2 S g e Ao S PTG T o
compfé?g—ela) infd tdbnds DRtehOBSd fﬁaﬁélﬁ[n tapstilel UtRor (N plirgo8é of oral therapeutic

screeni ng agai nst S|xty uman tunor cell [ines,
admirrigiation cthe inpityd coOuMONG O pRINpaVHHE candhrineernersies with expients and used

i o R FRLE, RN, YA, DERpBE R, g R o o

adjuvhhtifatbi e £o8dincluded adpart ¢HTHE capdsitical t er two- day
exposure in 5@6FBS—contaln|ng medi um are shown |n Fi g.
whj ch incl ude: RPM - 8226 | eykem a cells
[0033] Néimtahm d’é]ﬁ&as“r?ﬁﬁ‘ﬂe% drachpsy r@%c%clélfe E#} |cgntag) amvrzg’ the following
3 QeNGRIL 68! bt nob limited t
lngﬁﬁg&%gﬁ %%ﬂﬂ%ﬁ%%gﬁ;éégﬁég} ce f§N§%' SK- Ov-3 ova??éﬁnne o Bul
tragamﬁr; acacte lcbsy; statch, F&(IgeBaﬁﬁ areexeipierd suely acmidracryBalliRCe@lulose, starch,

rostat.e cancer cells; t. cancer
or lactgier & 5%?@%% FESist 15 PRnRY’ TiBreT reapent fasd;gqen starch; a
TubricIhPWCR ds Mt Rk ‘Hhirite@ftf) eﬁﬁgﬁgmﬁi)&t@ar E!tgﬁdéﬁt such as, but not limited to,
concentrations as | ow as 0. I'n the sixty
colloidel shh¢anrhozads,aa/sw¢dtmm @gpsésucbgp @n@esqotmsan@taems arfdpy flavoring agent

each cel.l based on growth
such SRR b M) S T HB. S8 Th B REGR e | ncl ude G 50
(concentration resulting in 50 %growth inhibition),
[0034] TGhe( ssRnts Fiformniles !t Vngaly nriggel cdir avdth by a number of different
i nhi bition), and LC50 (concentration resulting_in 50
mechgpipmalukewis. i ee prabedimgptspthst emmpouadeof fermylae éndV are able to

1nduc%feaglg}§]t8&s tu; ﬁ@@@%@éﬁ%?ﬁ@set'g}g a%t ‘er} S{ﬁgﬁn% nrefer%to the process of

prograinxied o8l idksthet evel petsomisndreds c!fdﬂmnmamﬂsofb(l)d atndhn?élged cells die each
after two-day treatnent mere S foII pecti vel Y
day begthe propess %lfnfﬂl’omtoélsrﬁW argyeplaged iy ihg e@ @gﬁlami%n ng a constant
t infadll H§H{8ﬁ% Rsd 13 1 triggered
2P B fvid ?mé%lgm%% °§%n8’éﬁ P Bl TR iiedh' ﬁstpg e signal friggere
on theeek satfhe foo t]nmtapge(ktcbtqﬂ Sueti dsssudel Apaptasid Is dlmr@ulshed from other

di vers e, of tunor cell Lines the 3 - vl . .
mech R JeE] AUFn gD FOBSERS AT 6t i HEVEEHEER Jisnding swelling
rednerSQ u%ncPEéﬁdéﬁéL‘st ?9}5&6!;1'5 ABed RotCatibhte GREA réefidheyaln apoptosis, the

proliferation, this pathway represents a
cells Bhesreéppubnedaintq pmbssmmetcanfgeﬁs aApauigdy mmwﬁdoymmaﬂhlosls that do not
nol ec

1nduc§: 1?1ﬁval | ﬁ o Ieﬁ 8r s% Bﬁ?ﬁ%ﬂfh 1% 51 hEX gesllrﬁlélse At? glilcﬁlqarpr?gtosm rather than

necrd@RCBbpRIRoWRHd-fale delis, Sibh e edneenesls.aPohes e niutitonk i some cancer
ATP b|nd|ng domain, in part, through hydrogen bondi ng
cells penfapeenistanee of iheeneghs de aneriotihe Thntaapgmdaos fgmulae I -V have been

foundo‘I ﬁcﬁ%ﬁlc% 34%8?‘{%&9 : ggirnl dcgaﬁgél'}c e‘i’lgé&lx?jbl%ecﬁu% &hﬂ{ﬁudn@ are otherwise

PDK-1. Together, these data suggest that the

sul fonam de noi ety of conpound 59 m ght be anenable to
alterations for optimzing potency. [0058]

Accordi ngly, replacenent of the sulfonam de function
mnth 2 an1noacetan1de (- NHC(C»CH NH ) and guani di ne
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(Schenme 2). O her conpounds followed the sane
procedures via precursors and the respective

WO niosiosasd ates with different aromatic ring stPCUS2084032723
(conpounds | and 11).25 2 Stlep 1 Step 2 HgN- NH

PH_2- I h L
resistag 39 aayppmog'g aApoths%;?cgn de st%&fg, %ﬁt ! gxef é@gtzljrxent mechanisms by

meth‘ , I , : - I Iﬁcﬁdsglr)}gﬁ?l%}prrg@&wm glﬁgﬁtt hr en- 2-yl - but - 3-

en-2-one Precursor (step 1). To a suspension of sodium
[0035] hyltiei themé Néﬁfbliﬂarali?egcelﬁ,% “mvdnlff)raﬁmg el ‘bﬁpld}yhmldmsating cells,”

undeﬁl%%bag Sf\fglitoga%hg&%ls,ﬁlﬁ%%&%zr@ ‘rj[-f%g ¥01§'&%rab{1é ﬁg E%Yﬁanted rapidly
prohfé@fmé—@em "’“&h@s’che Fiac ity Rhearbt Bél%n @rdchnébr 4115, émpbi)her unwanted,
of THF was added dropw se to the solution. The
rapldlmdxwldmecbﬁs:mvesubje@‘ar and orange-hued within 30
m nutes, and after stirring for an additional 2 hours,
er vacuum The residue was
MAT@@WW’F]? Wand extracted with ethyl acetate
(15 nmL) twi ce. The organi c phase was separated, dried

[0036] oM4tesialsi um sul f at e, Mﬂ(@mﬁmﬁpheayba (ttnﬂdcsmm&gzl)uﬁd@mazol 1-y1]
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benz%a?siq fg’?mfﬁ?é?v?f'r%@@g WiEpgn a%élyea PR eﬁ% %ﬂSOfl?ﬁetfﬁf@ﬁh (Malvern,
f

P20 4 LEERH SR8 ), XNy S G CASPAL nd v

The @gltimdmti Gratabdof IS kit. Sasnpotchasedsframid Bdclico DaagiostisseMannheim,

Gem&gé};g#%toaoléﬂéﬂ%{wé#eg %%qqﬁ%u%ktsanélnpl‘?sglﬁ%m ]_Seﬁg%lﬁ were obtained

from ‘Eeil %ﬁﬁng' T’e&nblo%fesqg%%l%l' -MAye Mbﬁieufn%n&ﬁ%dl efnkilped¥l ADPribose)

for hours, cool'ed to roomtenperature, and
polynmme(rﬁﬁr&&)emttb@dﬂ rwemvlsﬂﬂdl dry PhomingenT(Sarir Bisigou&Ajas The PDK-1

i) S50 K5, S SR e RS 2! B it

blochélfﬁﬂfétﬁn\kfé@tc%@alhﬁlﬂﬁbmvﬁgﬁufﬁldﬂbﬁ (St Mﬁlspm)l@lﬂes&aﬁherwme mentioned.
purified by silica ? flash chrormtograph yield
Ay

Nuclegg nagnefic 55018096 sesira X H NGB fverommpuEsg on ztulsy ﬂéﬂ &4ds. Chemical
shlftsLé? ﬁ]&r?%ogrrt]éjds 1n61}arts2pe§::o 90l'r11n %m relgg v %Mcgl A %ev%itﬁ qu)Clg as solvent

unless » dthérwlidd Thdi@ibRedt- hYESIRINOKitiBR ESlBREdRpRA- ?on\(ia:tlbﬁt m%sse Rpectrometry
2-one, product of the aforenentioned step

analysasnivste peformesbwiflsehdrbes, Rarigan FﬁM%ﬂ@% eFWF cbransform mass
s ectrnot fround ) [0065] EXAMPLE 3
P A?Hf%e ( 2- Phenant hracenyl )-3-(trifluoronethyl)-I|#-pyrazo
| -1-yl]- benzenecarboxam de (61) (step 3).
Syntl(e@is@r(haamyilphenyl ) - hydrazi ne hydrochloride (0.92 g,
4.9 mmol) was added to a stirred solution of

[-trifl X henant hrenp- 2-y| - but :
0037 corinands i9ad g EeblE ey e ot iSieadomidigptegepelow. The
chemfcal Hafhel ¥ioWi niBISar GaoH¥RA rdsBhantd PAUNMRY @Bl elﬁgﬁ Pesolution mass
room tenperature and concentrated to dryness under
spectmmﬁmyn(HRM:S)r dath dare 2immamsriztids bolowed The erénedurss evsatleto synthesize
S The ic layer was dried
COHWBV%#Mﬁ ﬁfﬂﬁ$%ﬁ¥¢wg &Sﬁ%a@Bﬁﬁg%ﬁ‘%ned under vacuum
The crude product was purified by silica gel flash
chromat ography (ethyl acetate-hexane, 1:1), - yielding
61 (1 g, 60 %yield). [0066] EXAMPLE 4
4-[5-(2-Phenanthrenyl )-3-(trifl uoronethyl)-|
-pyrazol -1 -yl]- benzonitrile (62) (step 4). To a
stirred sol ution of
[,I,I-trifiuoro-4-hydroxy-4-phenant hren-2-
yl -but-3-en-2-one (2.45 g, 7.7 nmol) in 60 niL of
et hanol was added 4-cyanophenyl hydrazi ne hydrochl ori de
(2.53 g, 15 mmol) at 25C. The m xture was stirred
under reflux for 12 hours, cooled to roomtenperature
and concentrated to dryness under vacuum The residue
was dlssolved |n nethylene chlorlde and washed wth

. — o
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After filtration,

[0074] EXAMPLES 12- 14

| - (4-Nitrophenyl)-5-phenyl

- pyr
I, 1

4- ni
mmol

room tenperature,

,-trifluoro-4-
2-one (1.29 g,

-3-(trifluoronethyl)-I

To a solution of

hydr oxy- 4- phenant hr en- 2-yl - but - 3- en-
4.1 mmol) in 4 L of ethanol was added

t rophenyl hydrazi ne hydrochloride (0.93 g, 4.9

) under stirring, refluxed for 1 hour, cooled to
and concentrated to dryness under

azole (111) (step 12).
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were prepared using the nethods of the Exanples above.
Tabl e 4 Addi ti onal Conpounds Conpound R Nonenclature H
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of drug at the five concentration levels (Ti)], the
percentage growth is calculated at each of the drug
concentratl ons I eveI S. Percent age growt h inhibition is
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WO 2®504400 LCSO C G R SFa2 -CEH 1-09 0 - 893 0POr/0S2004/032723

2295

1-031, (167 3 0-43 1 . 9024 0 ..52 - CB3

oO1C 0 7 1 2 - 4 .32 77 2 240 - _(n6 = 1 QOE - 0.3 4

ComppmdF

M1--T82 0.397 2 6 1 SR (Descrij)tﬁmn 76d 0 9526 0 1
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441[5 (9H—ﬁuo§en@9ﬁ) @(tl@luoroﬁethyl)zﬂ‘zgykﬂ]‘tﬁnZZneaﬂfoga%Qde . 877S

09
21

T 5 3.88 (s 22y, 54 W0 By, 6.65 (@ 161, 9.26-798 B QEY 796 (d, J = 8.7 Hz, 2H), 7.74-

7.81 (m, 3H), 7.90 (d, J = 8.7 Hz, 2H)

Cy3H 6F3N30,S; HRMS (M + Na+): theoretical mass, 478.0807; actual mass, 478.0771

4-[5-(9-anthracenyl)-3-(trifluoromethyl)-1 H-1-yl]benzenesulfonamide

22

'H-NMR 5 4.63 (s, 2H), 6.93 (s, 1H), 7.33 (d, J = 6.8 Hz, 2H), 7.45-7.55 (m, 8H), 8.04 (d, /= 6.8
Hz, 2H), 8.60 (s, 1H)

Cy4H 6F3N30,S; HRMS (M -+ Na+): theoretical mass, 490.0807; actual mass 490.0769

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1H-1-yl]benzenesulfonamide

23

'H-NMR & (600 MHz) 4.89 (s, 2H), 6.92 (s, 1H), 7.37 (d, J = 8.5, 1.4 Hz, 1H), 7.51 (d, J = 8.6 Hz,
2H), 7.54-7.69 (m, 3H), 7.80 (d, J = 8.8 Hz, 1H), 7.86-7.92 (m, 4H), 8.64 (d, J= 8.4 Hz, 2H)

Cy4H 6F3N30,S; HRMS (M + Na"): theoretical mass, 490.0807; actual mass, 490.0805

4-[5-(9-phenanthrenyl)-3-(trifluoromethyl)-1H-1-yl|benzenesulfonamide

24

'H-NMR § 4.76 (s, 2H), 6.90 (s, 1H), 7.43-7.84 (m, 11H), 8.72 (t, J=7.8 Hz, 2H)

Cy4H;6F3N30,S; HRMS (M + Na*): theoretical mass, 490.0807; actual mass, 490.0833

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1H-1-yl]benzenecarboxamide

25

'H-NMR § 5.75-6.05 (br d, 2H), 7.0 (s, 1H), 7.50 (dd, J= 8.5, 1.4 Hz, 1H), 7.55 (d, J = 8.5 Hz, 2H),
7.77 (m, 3H), 7.88 (m, 3H), 7.90 (m, 2H), 8.72 (m, 2H)

CysH 6FsN30; HRMS (M + Na®): theoretical mass, 454.0038; actual mass, 454.1142

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1H-1-yl]benzonitrile

26

'H-NMR § 6.91 (s, 1H), 7.46 (s, 1H), 7.50 (d, J = 2.0 Hz, 2H), 7.63-7.79 (m, 5H), 7.83 (d, J = 2.0
Hz, 2H), 7.92 (m, 1H), 8.64 (d, J = 8.4 Hz, 2H)

C,sH14F3N;0; HRMS (M + Na™): theoretical mass, 436.1032; actual mass, 436.1032

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-14-1-yl]-N-hydroxy-benzmidine

27

'H-NMR & 7.10 (s, 1H), 7.34 (dd, J = 4.0, 0.9 Hz, 1H), 7.36 (d, J = 0.9 Hz, 1H), 7.37 (d, J = 0.9 Hz,
1H), 7.42-7.45 (m, 3H), 7.46 (d, J = 0.8 Hz, 1H), 7.51-7.52 (m, 2H), 7.53 (d, J = 0.9 Hz, 1H), 7.57
(s, 1H), 7.89 (s, 1H), 7.91 (s, 1H)

CysH,7F3N30; HRMS (M + Na*): theoretical mass, 469.1220; actual mass, 469.1247

5-(2-phenanthrenyl)-3-(trifluoromethyl)-4-(17-1-tetrazol-5-ylphenyl)-1H-pyrazole

28

'H-NMR § 6.82 (s, 1H), 7.28 (d, J = 1.8 Hz, 1H), 7.38 (d, J = 8.7 Hz, 2H), 7.48-7.74 (m, 5H), 7.74
(d, J=2.5Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H), 8.47 (d, J = 8.7 Hz, 2H)

C,sH;5F3Ng; HRMS (M + Na+): theoretical mass, 479.1202; actual mass, 479.1225

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)- 14-1-pyrazol-1-yl}-benzaldehyde oxime

29

'H-NMR § 6.81 (s, 1H), 7.27-7.30 (m, 3H), 7.47 (d, J = 8.7 Hz, 2H), 7.52-7.57 (m, 4H), 76.8 (d, J =
8.8 Hz, 2H), 7.75-7.79 (m, 2H), 8.48-8.53 (m, 2H)

CysH F3N30; HRMS (M + Na"): theoretical mass, 454.1137; actual mass, 454.1106

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1H-1-pyrazol-1-ylj-benzaldehyde hydrazone

30

'-NMR 6 6.81 (s, 1H), 7.27-7.30 (m, 2H), 7.33 (d, J = 1.8 Hz, 1H), 7.42 (d, J = 8.6 Hz, 1H), 7.53-
7.55 (m, 2H), 7.57-7.60 (m, 2H), 7.68 (d, J = 8.9 Hz, 2H), 7.75 (d, J = 1.7 Hz, 1H), 7.80 (s, 1H),
8.48-8.55 (m, 2H)

CysH7F3Ny; HRMS (M + Na+): theoretical mass, 453.1297; actual mass, 453.1302

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

31

'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)

CysH1cF3N3; HRMS (M + Na*): theoretical mass, 450.1151; actual mass, 450.1188
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CasH15F3N,0; HRMS (M + Na™*): theoretical mass, 461.1580; actual mass, 461.1584

5-(2-phenanthrenyl)-3-(trifluoromethyl)-4-(1 H-tetrazol-5-ylmethylphenyl)-1 H-pyrazole

33

'H-NMR 6 4.45 (s, 2H), 7.15 (s, 1H), 7.42 (s, 4H), 7.53 (d, J = 6.9 Hz, 1H), 7.66-7.76 (m, 3H), 7.89
(d, J=7.2 Hz, 1H), 8.01 (m, 2H), 8.78 (t, J = 6.9 Hz, 2H)

CysH;7F3Ng; HRMS (M + Na*): theoretical mass, 493.1335; actual mass, 493.1359

2-amino-N-{4-[5-(2-phenanthrenyl)-3-(trifluvoromethyl)- 1L H-pyrazol-1-yl]-phenyl } acetamide

34

'H-NMR 3 3.48 (s,2H), 6.92 (s, 1H), 7.35 (d, J = 8.8 Hz, 2H), 7.42 (dd, J = 8.6, 1.7 Hz, 1H),7.62-
7.72 (m, SH), 7.79 (d, J = 8.8 Hz, 1H), 7.85-7.94 (m, 2H), 8.62 (t, J = 8.5 Hz, 2H), 9.56 (br s 1H)

CysH oF3N,O; HRMS (M + Na+): theoretical mass, 483.1403; actual mass, 483.1389

4-{5-(2-phenanthrenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl]-phenyl-guanidine

35

'H-NMR 5 6.90 (s, 1H), 7.19 (d, J = 8.7 Hz, 2H), 7.34 (dd, J = 8.7, 2.0 Hz, 1H), 7.39 (d, J = 8.7 Hz,
2H), 7.61-7.67 (m, 3H), 7.79 (d, J = 9.0 Hz, 1H), 7.84-7.91 (m, 3H), 8.62 (d, J = 8.3 Hz, 2H), 9.95(s,
1H)

C,sH sF3Ns; HRMS (M + H): theoretical mass, 446.1587 (M+H); actual mass, 446.1596 (M-+H)

4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-phenyl-urea

36

'H-NMR 6 6.98 (s, 1H), 7.19 (dt, J= 8.9, 2.1 Hz, 2H), 7.34-7.42 (m, 3H), 7.51-7.62 (m, 4H), 7.70 (d,
J=9.0 Hz, 1H), 7.81-7.85 (m, 2H), 8.59-8.64 (m, 2H)

CysH7F3N4O; HRMS (M + Na"): theoretical mass, 469.1252; actual mass, 469.1199

[0038] Cell Culture PC-3 (p53-/-) human androgen-nonresponsive prostate cancer cells were

purchased from the American Type Tissue Collection (Manassas, VA). Cells were cultured in
RPMI 1640 medium (Gibco, Grand Island, NY) supplemented with 10% fetal bovine serum
(FBS; Gibco) at 37°C in a humidified incubator containing 5% CO,. -

[0039] Cell viability analysis The effect of 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-

pyrazol-1-yl]benzenesulfonamide and its derivatives on PC-3 cell viability was assessed by

using the MTT {[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide]} assay in

six replicates. Cells were grown in 10 % FBS-supplemented RPMI 1640 medium in 96-well,

flat bottom

ed plates for 24 h, and were exposed to various concentrations of compounds 1 - 36

dissolved in DMSO (final concentration <0.1 %) in 1 % serum-containing RPMI 1640 medium

for different time intervals. Controls received DMSO vehicle at a concentration equal to that in

drug-treated cells. The medium was removed, replaced by 200 ul of 0.5 mg/ml of MTT in 10 %

FBS-contai

ning RPMI-1640 medium, and cells were incubated in the CO, incubator at 37°C for

2 h. 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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treated in triplicate with the indicated concentration of compounds 1 - 36 or DMSO vehicle in
10 % FBS-containing RPMI-1640 medium. At different time intervals, cells were harvested by
trypsinization, and numerated using a Coulter counter model Z1 D/T (Beckman Coulter,
Fullerton, CA).

[0041] Apoptosis analysis Two methods were used to assess drug-induced apoptotic cell death:
detection of DNA fragmentation by the Cell Death Detection ELISA kit (Roche Diagnostics.
Mannheim, Germany) and Western blot analysis of poly-(ADP-ribose)polymerase (PARP)
cleavage. The ELISA was performed according to the manufacturer's instructions, and is based
on the quantitative determination of cytoplasmic histone-associated DNA fragments in the form
of mononucleosomes or oligonucleosomes generated after induced apoptotic death. In brief,
4 x 10° PC-3 cells were cultured in a T-25 flask for 24 h before treatment. Cells were treated
with the DMSO vehicle or the test agent at the indicated concentrations for 6 - 24 h, collected,
and cell lysates equivalent to 2 x 10> PC-3 cells were used in the ELISA. For the PARP
cleavage assay, drug-treated cells were collected 4 - 8 h post-treatment, washed with ice-cold
PBS, and resuspended in lysis buffer containing 20 mM Tris-HC1, pH 8, 137 mM NaCl, 1 mM
CaCly, 10 % glycerol, 1% Nonidet P-40, 0.5 % deoxycholate, 0.1 % SDS, 100 pM 4-(2-
aminoethyl)benzenesulfonyl fluoride, leupeptin at 10 pg/ml, and aprotinin at 10 pg/mlL.
Soluble cell lysates were collected after centrifugation at 10,000 g for 5 min. Equivalent
amounts of proteins (60-100 pg) from each lysate were resolved in 8 % SDS-polyacrylamide
gels, Bands were transferred to nitrocellulose membranes, and analyzed by immunoblotting

with anti-PARP antibody.

[0042] Immunoblotting. The general procedure for the Western blot analysis of Akt and
phospho-Akt is described as follows. Cells were washed in PBS, resuspended in SDS sample
buffer sonicated by an ultrasonic sonicator for 5 sec, and boiled for 5min. After brief
centrifugation, equivalent protein concentrations from the soluble fractions were resolved in
10 % SDS-polyacrylamide gels on a Minigel apparatus, and transferred to a nitrocellulose
membrane using a semi-dry transfer cell. The transblotted membrane was washed three times
with TBS containing 0.05 % Tween 20 (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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[0043] PDK-1 kinase activity This in vitro assay was performed using a PDK-1 kinase assay
kit (Upstate, Lake Placid, NY) according to the vendor's instructions. This cell-free assay is
based on the ability of recombinant PDK-1, in the presence of DMSO vehicle or the test agent,
to activate its downstream kinase serum- and glucocorticoid-regulated kinase (SGK.) which, in
turn, phosphorylates the Akt/SGK-specific peptide substrate RPRAATF with [y->*]-ATP. The
[**P]-phosphorylated peptide substrate was then separated from the residual [y->2P]-ATP using
P81 phosphocellulose paper and quantitated by a scintillation counter after three washes with
0.75 % phosphoric acid. The reported values represent the means of two independent
determinations.

[0044] Immunoprecipitated Akt kinase assay Akt immunoprecipitation was carried out
according to a modified, published procedure. PC-3 cells were treated with DMSO vehicle or
the test agents at the indicated concentrations for 2 h and then lysed at 4°C for 1 h in buffer A
containing 50 mM Tris-HCI, pH 7.5, 1% Triton X-100, 1 mM EDTA, 1 mM EGTA, 50 mM
sodium fluoride, 10 mM sodium @-glycerophosphate. 0.1 % 2-mercaptoethanol, 0.1 mM
phenylmethylsiilfonyl fluoride, and 1 ng/mL each of aprotinin, pepstatin, and leupeptin. Cell
lysates were centrifuged at 10,000 g for 5 min, and the supernatant was treated with anti-Akt at
4°C for 60 min., followed by protein G-agarose beads for additional 60 min. The
immunoprecipitate was used to analyze Akt kinase activity by using the Akt/SGK-specific
peptide substrate RPRAATF as described above. Values represented the means of two
independent determinations.

[0045] Statistical analysis Each experiment was performed in triplicate, unless otherwise
mentioned. All experiments were carried out at least two times on different occasions. Where

appropriate, the data are presented as the mean + 95 % confidence interval.

[0046] The structure and potency in inhibiting PDK-1 kinase activity and PC-3 cell growth of

24 representative derivatives are summarized in Table 2.

Table 2 Structures and 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
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[0047] These compounds, except the indole derivative 44, showed improved PDK-1 inhibitory
and anti-proliferative activities vis-a-vis 4-[5-(4-methylphenyl)-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 ICs; values of 9 pM
and 5 pM for inhibiting PDK-1 activity and PC-3 cell viability, respectively, as reported in
Table 2. These ICso 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 pM and 30

pM, respectively). However, compound 60 exhibited a decrease, compared with compound 59
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[0048] There existed a correlation between PDK-1 and PC-3 growth inhibition potency in all
compounds examined, suggesting the mechanistic relevance of PDK-1 inhibition to the
antiproliferative effect. Overall, the ICso value for inhibiting PC-3 cell proliferation was
approximately one half of that of PDK-1 inhibition. This discrepancy might arise from a
mechanistic synergy between PDK-1 inhibition and concomitant Akt dephosphorylation by
protein phosphatase 2A (PP2A) in Aug-treated cells, resulting in augmented Akt deactivation.
To examine this premise, PC-3 cells were treated with different concentrations of compound 59
for 2h, and the consequent effect on AM was assessed by two independent assays:
immunoprecipitated Akt kinase activity and Akt phosphorylation status. Both assays gave

consistent results.

[0049] According to the kinase assay, the ICsy of compound 59 for inhibiting intracellular Akt
activation was 5 uM. Neither compound 59 nor other the other compounds displayed a direct
inhibitory effect on immunoprecipitated Akt activity. Meanwhile, Western blot analysis shows
that treatment of PC-3 cells with compound 59 at 5 pM and above led to significant Akt
dephosphorylation.

[0050] The inhibition of PDK-1/Akt signaling led to apoptotic death in PC-3 cells in 1 % FBS-
containing RPMI 1640 medium in a dose-dependent manner, as was evidenced by DNA
fragmentation and PARP cleavage. The dose of compound 59 required to induce 50 % PC-3
cell death at 24 h was 5 uM. The ICs values for compound 59 to induce PC-3 cell death was
consistent with that of inhibiting Akt activation in drug-treated cells. Furthermore, the effect of
compound 59 on PC-3 cell proliferation was examined in 10 % FBS-supplemented RPMI 1640
medium. Compound 59 at 1 pM showed substantial anti-proliferative activity. Together, these

data clearly indicated the in vitro efficacy of compound 59 in PC-3 growth inhibition.

[0051] The modeling showed that compound 59 was docked into the ATP-binding domain that
is located within a deep cleft between the two lobes of PDK-1. Although compound 59
competed with ATP for binding, the mode of binding for compound 59 was found to be
somewhat different from that of ATP. While the benzenesulfonamide 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.
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[0052] Structures of twelve representative derivatives, their potency against PDK-1, and their

ability to cause apoptotic death in PC-3 cells are summarized in Table 3.

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.
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[0053] Among these derivatives, compound 70 and 71 exhibited ICsq values for PDK-1
inhibition of 5 uM and 2 puM, respectively, which represented two- and five-fold increases in
potency over compound 59. Compounds 70 and 71 contained side chains of 2-aminoacetamide
(-NHC(O)CH;NH,,) and guanidine (-NHC(=NH)NH,), respectively. Like compound 59, they
exhibited no appreciable direct inhibition on immunoprecipitated Akt kinase activity, nor was
any measurable COX-2 inhibitory activity detected at concentrations up to 50 uM. Exposure of
PC-3 cells to either agent, even at 1 pM, resulted in a substantial decrease in the phospho-Akt
level. This improvement in potency reflected a strengthening of the hydrogen bonding in the
protein-ligand interactions for these derivatives. This premise was supported by the modeled
docking of compound 71 into the ATP-binding site. The guanidino group of compound 71
resembled the partial structure of ATP's purine ring, which allowed the formation of hydrogen
bonds with Serl60 and Alal62 as depicted by the docking model.

[0054] Cellular effects of PDK-1/Akt signaling inhibitors Both compounds 70 and 71
induced apoptotic death in PC-3 cells in 1 % FBS-containing medium in a dose-dependent
manner, as was demonstrated by DNA fragmentation and PARP cleavage. These agents
exhibited higher potency than compound 59 in apopfosis 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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231 breast cancer cells. Many of these cell lines were responsive to the growth inhibitory effect

of both agents at concentrations as low as 0.1 pM

[0055] In the sixty cell line assay, three dose response parameters for each cell line were
calculated based on growth inhibition curves. These parameters include G150 (concentration
resulting in 50 % growth inhibition), TGI (concentration resulting in tool growth inhibition), and
LC50 (concentration resulting in a 50 % reduction in the measured protein level at the end of
drug treatment as compared to that at the beginning). The means of these parameters among the
sixty different cell lines for compounds 70 and 71 after two-day treatment were as follows,
respectively, G150: 1.1 and 1.2 pM; TGI: 3.2 and 2.9 uM; LC50: 24 and 8.5 pM. These data
clearly demonstrate the in vitro efficacy of compounds 70 and 71. Both agents were able to
completely suppress cell growth in a diverse range of tumor cell lines at the 3 - 5 pM therapeutic

range.

[0056] In light of the conserved role of PDK-1/Akt signaling in cancer cell survival and
proliferation, this pathway represents a therapeutically relevant target for developing orally

bioavailable, small-molecule inhibitors.

[0057] In silico docking of compound 59 into the ATP-binding pocket showed that the molecule
was anchored into the ATP binding domain, in part, through hydrogen bonding between the
sulfonamide and the amide of Alal62. Alal62 has also been reported to play a key role in
anchoring other ligands such as ATP' and UCN-01 to PDK-1. Together, these data suggest that
the sulfonamide moiety of compound 59 might be amenable to alterations for optimizing

potency.

[0058] Accordingly, replacement of the sulfonamide function with 2-aminoacetamide
(-NHC(O)CH,NH,) and guanidine [-NHC(=NH)NH,] led to compounds 70 and 71,
respectively, both of which exhibited improved PDK-1 inhibition with ICso values of 5 and
2 uM, respectively. Docking of compound 71 into the ATP binding site revealed the existence
of an additional hydrogen bond between the guanidine moiety and the backbone-oxygen of
Serl60, suggesting that the enhancement in potency might be attributable to an increase in
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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low uM concentrations (Fig. 1A, B). More importantly, due to the conserved role of PDK-1/Akt
signaling in cell proliferation and survival, these agents were potent in inhibiting cell growth in
serum-containing medium in all 60 human tumor cell lines examined, with mean GI50 (50% cell
growth inhibition) values of 1.2 pM and 1.3 puM, respectively, arid TGI (total growth inhibition)
values of 3.2 uM and 2.9 pM, respectively. Our preliminary animal studies have shown that
these compounds can be orally absorbed, can generate average serum concentrations several-

fold higher than TGI, and more importantly, incur little toxicity to the animals after daily oral

administration for one month (data not shown).

[0060] Testing of in vivo efficacy against different tumor xenoarafts in nude mice is currently
under way in this laboratory. In addition, toxicological and pharmacological testing of these
agents will be undertaken under the Rapid Access to Intervention Development (RAID) program
at NCL

General Svnthetic Procedures for Compounds 37-60

[0061] All chemical reagent and organic solvents were purchased from Aldrich (St. Louis, MO)
unless otherwise mentioned. Compounds 1 — 24 were synthesized according to a two-step
general procedure described in Scheme 1, in which Ar represents the respective aromatic ring
structures.

) o Pl
Scheme 1 ah=—liH

N

CF,CO0E u C W
" NaH/THF ¢ o ar SO,MNHs Q
i

! CH3CH,OH SO,1H,

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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2-acetylphenanthrene

[0062] EXAMPLE 1 Synthesis of the 1,1,1-Trifluoro-4-hydroxy-4-phenanthren-2-yl-but-3-
en-2-one Precursor (step 1). To a suspension of sodium hydride (NaH; 0.13 g, 5.4 mmol) in 5
mL of anhydrous tetrahydrofuran (THF) was added ethyl trifluoracetate (CF;COOE; 0.64 g,
4.5 mmol) under argon. After stirring at 25°C for 10 minutes, 2-acetylphenanthrene (1 g,
4.5 mmol) in 5 mL of THF was added dropwise to the solution. The mixture became clear and
orange-hued within 30 minutes, and after stirring for an additional 2 hours, was concentrated
under vacuum. The residue was suspended in water, and extracted with ethyl acetate (15 mL)
twice. The organic phase was separated, dried over sodium sulfate, and concentrated to dryness
under vacuum to give the product (yellow solid; 1.29 g, 90% yield). The product was used
directly without further purification.

[0063] EXAMPLE2 Synthesis of Compound 59 (step 2). 4-Hydrazinobenzene-1-
sulfonamide hydrochloride (1.1 g; 4.9 mmol) was added to a stirred solution of 1,1,1,-trifluoro-
4-hydroxy-4-phenanthren-2-yl-but-3-en-2-one (1.29 g, 4.1 mmol) in 40 mL of ethanol. The
mixture was refluxed for 12 hours, cooled to room temperature, and concentrated to dryness
under vacuum. The residue was dissolved in ethyl acetate, and washed with water. The organic
layer was dried over sodium sulfate, and concentrated under vacuum. The crude product was

purified by silica gel flash chromatography to yield 59 (1.52 g, 80% yield).

[0064] EXAMPLES 3 -14 Syntheses of Compounds 61-72 Compounds 61-72 were
synthesized using 1,1,1-trifluoro-4-hydroxy-4-phenanthren-2-yl-but-3-en-2-one, product of the

aforementioned step 1, as a common precursor (Scheme 3, Error! Reference source not found..)

[0065] EXAMPLE 3 4-[5-(2-Phenanthracenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-
benzenecarboxamide (61) (step 3). (4-Carbamoylphenyl)-hydrazine hydrochloride (0.92 g,
4.9 mmol) was added to a stirred solution of 1,1,1-trifluoro-4-hydroxy-4-phenanthren-2-yl-but-
3-en-2-one (1.29 g, 4.1 mmol) in 40 mL of 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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[0066] 993]X&Mﬁ,0€40' - 0 '4-?5-62-Phenanthrenyl)—3-(triﬂuoromethyl)—lH-pyrazol-l-yl]-
benzonitrile (62) (step 4). To a stirred solution of 1,1,1-trifluoro-4-hydroxy-4-phenanthren-2-
yl-but-3-en-2-one (2.45 g, 7.7 mmol) in 60 mL of ethanol was added 4-cyanophenylhydrazine
hydrochloride (2.53 g, 15 mmol) at 25°C. The mixture was stirred under reflux for 12 hours,
cooled to room temperature and concentrated to dryness under vacuum. The residue was
dissolved in methylene chloride, and washed with water. The organic layer was dried over
sodium sulfate, and concentrated under vacuum. The crude product was purified by silica gel

flash chromatography (ethyl-acetate-hexane, 1:4) to afford 62 (2.7 g, 85 % yield).

[0067] EXAMPLE S 4-[5-(2-Phenanthrenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl}-N-
hydroxybenzamidine (63) (step 5). Hydroxylamine hydrochloride (25 mg, 0.36 mmol) was
added to a suspension of Na metal (8.3 mg, 0.36 mmol) in methanol (3 mL). The mixture was
stirred at room temperature for 10 minutes. and compound 62 (1224 mg, 0.3 mmol) was added.
The mixture was refluxed for 2 hours, then stirred at 25°C for an additional 16 hours, and
concentrated under vacuum. The residue was purified by silica gel flash chromatography (ethyl

acetate-hexane, 1:4 to 1:1) to give 63 (120 mg, 76 % yield).

[0068] EXMAPLE 6 5-(2-Phenanthrenyl)-3-(trifluoromethyl)-4-(1H-tetrazol-5-ylphenyl)-
1H-pyrazole (64) (step 6). A mixture containing compound 62 (125 mg, 0.3 mmol), NH4Cl
(123.7 mg), and NaNj (58.5 mg, 0.9 mmol) in 5 mL of 10 % HCI was added, and extracted with
20 mL of methylene chloride, twice. The organic phase was dried over sodium sulfate, and
concentrated to dryness under vacuum. The crude product was purified by silica gel flash

chromatography (ethyl acetate-hexane 1:4) to give 64 (96 mg, 70 % yield).

[0069] EXAMPLE 7 4-5[-(2-Phenanthrenyl)-3-(trifluoromethyl)-1 H-pyraxol-1-yl]-
benzaldehyde oxime (65) (step 7). DIBAL-H (3.1 mL, 3.1 mmol, 1.0 M in hexane) was added
dropwise to a solution of compound 62 (0.417 g, 1.1 mmol) in 5 mL THF at -40°C. The mixture
was stirred for 8 hours, poured into 5 mL of 10 % acetic acid, and stirred for 30 minutes. The
organic layer was dried over sodium sulfate, and concentrated to dryness under vacuum. The
crude product was purified by silica gel flash chromatography (ethyl 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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[0070] EXAMPLE 8 4-[5-(2-Phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl}-
benzaldehyde hydrazone (66) (step 8). Compound 66 (124 mg, 85 % yield) was synthesized in
the same manner as 65 except that hydrazine monohydrate (153 mg, 3.1 mmol) was used instead

of hydroxylamine hydrochloride.

[0071] EXAMPLE 9 {4-[5-(2-Phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-
phenyl}-acetonitrile (67) (step 9). (a) Preparation of (4-Hydrazinophenyl)acetonitrile
hydrochloride. A solution of sodium nitrite (3.15 g, 45.7 mmol) in water (20 mL) was added
dropwise to a cooled (-15°C), stirred suspension of 4-aminobenzonitrile (5 g, 42.3 mmol) in a
concentrated hydrogen chloride solution (55 mL) at such a rate as to maintain a temperature
below -10°C. After the addition was finished, the reaction mixture was quickly filtered to
remove solids, and the filtrate was added in portions to a cooled (-20°C), stirred solution of
SnCl,02H,0 (47.7 g, 0.21 mol) in a concentrated hydrogen chloride solution (37 mL) at such a
rate as to keep the temperature below -10°C. After stirring the solution for an additional 15
minutes, the solid was collected, washed with diethyl ether (4 x 25 mL), and dried to give (4-
hydrazinophenyl)acetonitrile hydrochloride (5.6 g, 78 %). (b) Compound 67. A mixture of (4-
hydrazinophenyl)acetonitrile hydrochloride (0.32 g, 1 mmol) and 1,1,1-trifluoro-4-hydroxy-4-
phenanthren-2-yl-but-3-en-2-one (0.18 g, 1.1 mmol) in ethanol (20 mL) was stirred under reflux
for 24 hours, cooled to room temperature, concentrated to dryness under vacuum, and dissolved
in ethyl acetate. The organic layer was dried over magnesium sulfate, and concentrated to
dryness under vacuum. The crude product was purified by silica gel column chromatography

(hexane-ethyl acetate, 2:1) to give compound 67 (0.35 g, 81 % yield).

[0072] EXAMPLE 10 2-{4-[5-(2-Phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]-
phenyl}-N-hydroxy-acetamidine (68) (step 10). A solution of compound 67 (0.43 g, 1 mmol)
and hydroxyamine hydrochloride (0.075 g, 1.1 mmol) in ethanol (10 mL) was stirred under
reflux for 8 hours, and concentrated to dryness under vacuum. The residue was dissolved in
water, brought to pH 8-9 by addition of saurated NaHCO; solution, and extracted with ethyl
acetate. The organic layer was dried over magnesium sulfate, and concentrated to dryness under
vacuum. The crude product was recrystallized in diethyl ether-hexane to give compound 68
(0.32 g, 71 % yield).
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1 mmol), sodium azide (0.08 g, 1.2 mmol), and triethylamine hydrochloride (0.12 g, 1.2 mmol)
in toluene (5 mL) was stirred at 100 C for 5 hours, cooled to room temperature, and extracted
with water (10 mL). To the aqueous phase was added dropwise a 36 % hydrogen chloride
solution to salt out the resulting tetrazole 69. After filtration, the solid was dried under vacuum,

yielding compound 33 (0.39 g, 84 % yield).

[0074] EXAMPLES 12-14 1-(4-Nitrophenyl)-S-phenyl-3-(trifluoromethyl)-1H-pyrazole (1lI)
(step 12). To a solution of 1,1,1-trifluoro-4-hydroxy-4-phenanthren-2-yl-but-3-en-2-one (1.29 g,
4.1 mmol) in 40 mL of ethanol was added 4-nitrophenylhydrazine hydrochloride (0.93 g,
4.9 mmol) under stirring, refluxed for 1 hour, cooled to room temperature, and concentrated to
dryness under vacuum. The residue was dissolved in ethyl acetate, and washed with water. The
organic phase was dried over magnesium sulfate, and concentrated to dryness under vacuum.
The crude product was purified by silica gel column chromatography to afford compound lil
(0.88 g, 50 % yield).

[0075] 4-[5-(2-Phenanthrenyl)-3-(trifluoromethyl)-1H-pyrozol-1-yllphenylamine (IV) (step
13). To a solution of compound Il (0.88 g, 2 mmol) in 20 mL ethanol was added platinum
oxide (27 mg, 0.12 mmol), stirred under H, at 55 psi for 12 hours, filtered to remove the
catalyst, and concentrated to dryness under vacuum. The crude product was purified by silica

gel chromatography to yield compound IV (0.57 g, 70 % yield).

[0076] EXAMPLE 12 2-Amino-N-{4-[5-(2-phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-
1-yl]-phenyl}-acetamide (70) (steps 14 and 15). To a solution of #butyloxycarbonyl (tBOC)-
glycine (0.25 g, 1.4 mmol) and compound IV (0.57 g, 1.4 mmol) in 10 mL of tetrahydrofuran
was added 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.41 g, 2.1 mmol),
stirred at 25°C for 12 hours, and concentrated to dryness under vacuum in a rotary evaporator.
The residue was suspended in water, and the product was extracted with ethyl acetate. The
organic phase was dried over magnesium sulfate, and concentrated to dryness under vacuum to
give compound V (0.67 g, 85 % yield). Compound V (0.67 g, 1.2 mmol) was dissolved in 8 mL
of ethyl acetate containing 0.7 mL of concentrated HCI solution, stirred at room temperature for
2 hours, and concentrated to dryness under vacuum. The crude product was purified y silica gel

column chromatography to yield compound 70 as a white powder (0.49 g, 90 %).
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was added cyanamide (89 mg, 2.1 mmol) and 1.5 mL of IN HCl. The mixture was refluxed for
24 hours, and concentrated to dryness under vacuum. The product was purified by silica gel

column chromatography to give compound 71 as a white solid (0.25 g, 40 %yield).

[0078] EXAMPLE 14 4-[5-(2-Phenanthrenyl)-3-(trifluoromethyl)-1H-pyrazol-1-ylJphenyl
urea (72) (step 17). Into a 250 mL round bottom flask containing acetic acid (50 mL), water
(12 mL), and ethanol (20 mL) was added compound IV (2.25 g, 5.6 mmol), followed by sodium
isocyanate (0.74 g, 11.2 mmol). The reaction was stirred for 1.5 hours, and then neutralized
with the addition of 1 N sodium hydroxide followed by sodium hydroxide pellets until the pH
had changed to 7.0. The product was separated and then washed with 100 mL of water, dried
with magnesium sulfate, and then solvent was removed to obtain the crude product. Purification
was performed by silica gel chromatography with (hexane-ethyl acetate, 3:2 to hexane-acetone,

1:3) to afford compound 72.

[0079] EXAMPLE 15 Preparation of Additional Compounds The compounds in Table 4

were prepared using the methods of the Examples above.

N—N
R
Table 4 Additional Compounds
Compound R Nomenclature
H
73 \H/N\©\ 4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-N-(4-
0 SONH, sulfamoyl-phenyl)-benzamide
4 \N)(‘)\CL N-[4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-
H phenyl]-4-sulfamoyl-benzamide
SO,NH,
75 ~ ,lOJ\/H NH, | 2-Guanidino-N-[4-(5-phenanthren-2-yl-3-trifluoromethyl-
N l_1\1[\]1/ pyrazol-1-yl)-phenyl]-acetamide
6 SN 2-[4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-
H 0O phenylamino]-acetamide
7 N L“\(@ N-{[4-(5-Phenanthren-2-yl-3-trifluoromethyl-pyrazol-1-yl)-
N U phenylcarbamoyl]-methyl}-benzamide
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The human tumor cell lines of the cancer screening panel are grown in RPMI 1640 medium
containing 5% fetal bovine serum and 2 mM L-glutamine. For a typical screening experiment,
cells are inoculated into 96 well microtiter plates in 100 pL at plating densities ranging from
5,000 to 40,000 cells/well depending on the doubling time of individual cell lines. After cell
inoculation, the microtiter plates are incubated at 37°C, 5 % CO,, 95 % air and 100 % relative

humidity for 24 h prior to addition of experimental drugs.

[0081] After 24 h, two plates of each cell line are fixed in situ with TCA, to represent a
measurement of the cell population for each cell line at the time of drug addition (Tz).
Experimental drugs are solubilized in dimethyl sulfoxide at 400-fold the desired final maximum
test concentration and stored frozen prior to use. At the time of drug addition, an aliquot of
frozen concentrate is thawed and diluted to twice the desired final maximum test concentration
with complete medium containing 50 pg/ml gentamicin. Additional four, 10-fold or %2 log serial
dilutions are made to provide a total of five drug concentrations plus control. Aliquots of 100.;11
of these different drug dilutions are added to the appropriate microtiter wells already containing

100 pl of medium, resulting in the required final drug concentrations.

[0082] Following drug addition, the plates are incubated for an additional 48 h at 37°C, 5 %
CO,, 95 % air, and 100 % relative humidity. For adherent cells, the assay is terminated by the
addition of cold TCA. Cells are fixed in situ by the gentle addition of 50 pl of cold 50 % (w/v)
TCA (final concentration, 10 % TCA) and incubated for 60 minutes at 4°C. The supernatant is
discarded, and the plates are washed five times with tap water and air dried. Sulforhodamine B
(SRB) solution (100 ul) at 0.4 % (w/v) in 1 % acetic acid is added to each well, and plates are
incubated for 10 minutes at room temperature. After staining, unbound dye is removed by
washing five times with 1 % acetic acid and the plates are air dried. Bound stain is subsequently
solubilized with 10 mM trizma base, and the absorbance is read on an automated plate reader at
a wavelength of 515 nm. For suspension cells, the methodology is the same except that the
assay is terminated by fixing settled cells at the bottom of the wells by gently adding 50 pl of
80 % TCA (final concentration, 16 % TCA). Using the seven absorbance measurements [time
zero, (Tz), control growth, (C), and test growth in the presence of drug at the five concentration
levels (Ti)], the percentage growth is calculated at each of the drug concentrations levels.
Percentage growth inhibition is calculated as:

[(Ti-Tz)/(C-Tz)] x 100 for concentrations for which Ti>/=Tz
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[0083] 0 T@]ree*?’&g’s%Srespongg%%a%b%t&s -are calculated for each experimental agent. Growth
inhibition of 50 % (Glso) is calculatéd from [(Ti-Tz)/(C-Tz)] x 100 =50, which is the drug
concentration resulting in a 50% reduction in the net protein increase (as measured by SRB
staining) in control cells during the drug incubation. The drug concentration resulting in total
growth inhibition (TGI) is calculated from Ti=Tz. The LCsy (concentration of drug resulting in
a 50% reduction in the measured protein at the end of the drug treatment as compared to that at
the beginning) indicating a net loss of cells following treatment is calculated from [(Ti-
Tz)/Tz] x 100 =-50. Values are calculated for each of these three parameters if the level of
activity is reached; however, if the effect is not reached or is exceeded, the value for that

parameter is expressed as greater or less than the maximum or minimum concentration tested.

[0084] The methods described were used to test compounds 70 and 71 on a panel of sixty cell
lines under a screening service provided by the Developmental Therapeutics Program at the
National Institutes of Health. Shown in Figure 1C are /, RPMI-8226 leukemia cells; 2; NCI-
H322M non-small cell lung cancer cells; 3, HT29 colon cancer cells; 4, U251 CNS cancer cells;
5, SK-MEL-28 melanoma cancer cells; 6, SK-OV-3 ovarian cancer cells; 7, RXF 393 renal
cancer cells; 8, PC-3 prostate cancer cells; 9, MDA-MB-231 breast cancer cells.

[0085] Results of testing compounds 70 and 71 against the full 60 cell lines are shown in the
tables below. The testing was done by the National Cancer Institute Developmental

Therapeutics Program. The results shown are in vitro testing results.
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82 9% 47 -7 .58 1.748-08
98 28 30 33 -319 Z2.108-06
il4 117 u00 -39 28 2.33E~06
%4 83 53 -&7 -53% 1. 23E=-06
1 a3 52 15 -34 I.36E-06
105 b 75 -84 ~40 1.531E-06
87 107 74 ~49 -a3 1. 568-06
BS 83 76 -4 35 1.518-04
85 92 99 -B2 -8 1.7BE~0G
57 103 90 -3 -7 1.718.08
1 302 51«33 R4 1.03E-08
33 23 71 -1y 28 1.3%8-06
104 93 50 -72 -84 1.208-06
98 126 55 -30 -54 2.308-06
84 102 T 60 1§ 1.428~06
B7 55 42«75 -d4 7.038-07
93 75 56 -5 10 1,148-06
86 94 78 -5 47 1,58E~06
102 100 77 -80 U 1.48E-05
8d &4 &6 -84 ~36 1.37E-0%
8% [3:] 47 <77 -58 T.05E-07
105 10% 3 -8 ~G0 1.738-06
91 B 43 857 44 7.148-07
28 5 &9 59 -g2 9.548-07
100 71 58 73 -%2 1.15E-08
105 89 BR .34 .38 2.058-08
143 2] 8 -8 -14 1.388-08
90  BE &3 7L -50 1.258«06
8d 103 86  «57 -4 1.828-04

TEE

2.4%E-06
3.348-06
3.108-08
2.848-08
4.198~08

2.96E8-06
3.358-06
3.01e-08
3.07E«D5
3.21E-08
2.B7E~06
2.LBE~DE
2,54E~06
3.94E-06

3.198-06
2.64E~06
2.67E~06
4.238-06

H:168~08
3.718-08
3.158-06
2.64E~06

3.078-08
3 BTE~06
5.378-08
E.40E-06
2.64B-06
302808
3.158-08

3.97B~06
3.328-96
3.41B-06
3.328-08
4.058-06
2.968-06

%. 05808
5.758~08
3,45E-06
2.27R-D8

3.51E-0F
3 108-06
3.298-0¢

2.388-08
3.A47B-05

2.728-04
2 435B-06
27086
S 25E-~0&
3 I4E-08
2, 85806
4.318-08

LCsQ

>1.00E-04
>1.G0E-84
>1.00E-04

>1.005-D4

7.08E-06
7.13p-06
%.87E-06

6.338-06
5,402-08
>1,008-04

>1.00E~08
»1.002-08

§.626-05
1. DUE-84

>1.HEB~04
>1.00E-04

1. 13808
#1.R0B~04
»1.00R-04

5.6%98-08

>1 0gB~04

6 .55E-06
. 45E-0E
»L. 00804

6.708-08
6.698-05

£.478-06

6.,028-08
G, I5E-05

8.2688-06
6. 67E-D6
>1.40E-0¢

6‘932'65
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Table @(ﬁegults of testingngGampound 71 gg:gnstzq}zczmcgr celUigs. C 4 S B

7 BIO0O7 - 1.56B-06 Ovar Al CaCh. 27 32S8110

IV[I- ogll Concentration
Time Meun Optical Densibi(w Percent Growth
Panel/crl)l Line Zexes  Qkel B0 7.0 6.0 5.6 -4.0 ~8.0 «7.80 ~6.0 ~5.0 =4.0 BISH 6T LeS0
Leukemia ’
CORF~CER 0.29% 0.949 0.808 0.811 0.7183 0.002 0.340 Y8 7B §5 99 53 1.235-06 2,48E~06 5.00E-06
K-562 0,297 1.401 1,338 1.283 0.438 0.126 O©.I19 84 a9 11 -58 -gn 3.268-07 1.52B-06 7.77E-06
MOLT~-4 0,333 ©.257 0.833 0.736 0.461 0.318% 0.1243 81 65 23 ~54 ~54 %.338-07 1.96R-~06 B.75E~DS
REMI-8226 0,332 0.5882 0.536 {¢.559 0,513 0.016 (.176 58 65 52 -5 47 1.03g~06 2.258-06 -
R 0.364 0.888 ©.588 0,583 0.254 D.23¢ 0.287 62 42 30 <36 =21 3, 86E-06 3.748-07 »1.00E-0%
¥on-Emall Cell Lung Cancer
B5E8/XTCC 0.363 1,175 1.140 1.145 1.121 -0.032 O0.I35 9§ 86 93 ~1D0 -63 1.68E-06 3.04B-06 5.51E-06
ERVX D.557 0.B41 0.713 ©.737 0.711 -D.808 0.145 55 63 5§ -180 -4 1.006E=-06 2.24E-06 4.-TAE~D6
HOR-63 0.510 §.288 1.285 1.26% 1,255 Q.011 0.323 L0 87 3§ 3B 36 1.72E-06 3,12E-06 )
nor-52 1,070 1.647 1.567 1,541 1.361 0.0BD 0.757 8§ H2 S50 -85 -28 1.01B-06 2,26E-06 .
ROI-123 ¢.457 1,869 1.585 1.51% 1.67%9 0,041 0,151 83 B? 181 -100 -67 1,79E<06 3.18B-06 S.64E-06
BEL-H3Z2H 0.626 31.181 O0.988% 1.049 1.031 ~D.0O5% O0.257 65 76 73 ~100 <59 1.35E-06 27.64B-U6 S5.14E-06
WCT-IE50 ©.319 1.752 1.654 1.658 1,650 O0.011 0.357 81 5L 80 -y7 -20 1.64E-06 3.04E-0G .
RCI-H522 8,766 1.871 1.505% 1,588 1.471 0.037 0.4338 nz 87 78  «35 =43 1.45E-06 2,BZE-06 «
Colon Caonegs
COLO 205 0.221 1.196 1.145 1.028 D.530 0.006% 0.1%1 85 83 Y3 36 -32 1.36E-08 4.6UE~06 .
HOT~13,8 0.114 0.714 0.607 0.63% D,525 -0.022 D058 B2 B6 68 -100 -4 1.29E-P5  3.55E~06 N
HeT-15 0,279 0.8%3 0,668 0.779 0,797 -0.003 0.0B2 64 81 44 -100 -1 1-548~056 2.87E-06 5.368-06
uray 0.215 31,333 1.276 1.238 1,136 -0.054 0.003 85 91 42 -100 99 1.508-06 2.83E-06 5.32E-06
K12 0.535  1.957 1.867 1,832 :.7?7 G013 0.3507 94 91 87 98 43 1.59R~06 2.3TE-06 N
SW-620 9,187 1.073 0.923 ©.393 1,060 -0.048 D.025 B3 S1 98 -100 92 1.958~06 3.132-06 5.50B-06
CHNS Cancer
SP-368 $.378 1.036 0.8%3 0.93%9 0,888 R.348 0,274 83 ag B0 =61 «26 1.638-0¢ 3.638-0§ .
$F-285 ©.421 31.107 1.033 0.53L 0.997 -0.025 D0.195 B9 74 84 -100 -B4 1.938~06 R.HEE-06 5.35B-06
ENB-15 0,532 1.483 1.38% 1.388 1.351 0.063 0.317 50 4G B6 -8B ~40 1,818e06 3.:12B-08 .
u2st 0.391  1.186 31.¥25  1.65% 1,123 0.028 D.d4se 26 a7 Pe -33 12 1. 74E-DE . .
Halanoes
LOX IMVI 0.353 1.166 G.94B 1.03I3 0,535 0.008 0.285 73 84 7R -9B 53 1.34E-06 2.858-06 3$,22E-06
MALME- 34 0.666 0.98¢ U.B83% 0,838 0.826 O0.08% 0.333 53 53 50 -B7 ~50 1.018-08 2.33E-06 1.00E-0¢
uid 0.335 0 335 0.792 0.623 0.6 -0.004 ©0.310 74 82 BL -100 -33 1.48E~06 4,808-08 '
BE-MEL-2 0,456 0.830 0.775 0.B1% O0.780 ~G.D1¢ 0,324 B85 57 87 -100 -29 3.578-06 2.91E-06 .
SK-MEL~28 6.510 1.508 1.439 1.408 1.367 -0.002 O.248 931 30  R6 =300 =53 1.56E-05 2.80E-06 S5.388-06
SE@MEL-5 4,549 1.440 1.61%1 1.78% L1.83% 0.143 0,363 27 113 116 =74 34 Z 22806 4 .07E-06 .
UACE-62 Q.575 1.477 1.323 1,338 1.301 «~0.061 D.272 Bl B3 7B -140 -&0 1.44B-06 2, 74E-08 5.24B-06
Ovarian Cansex
IGROVY 0.462 1.081 0.997 G.UE3  0.806 -U.US8 .26 BS B3 55 -100 -53 1.BYE-06 2.26R<D6 4, T5E-06
OUCAR-3 ©.4G0 0.D68 0.833 0.792 0.770 -0.043 0,131 1 8L 76 ~100 -7 3.40B=06 2.T70E-06 5.20E-~06
CYCRR~E 0.530 1.123 1.011 .39 O0.345 -0.001 ©.179 81 78 M -100 -&6 2.318-06 2.58B-06 5.08E-0F
oveAR-5 0.532 1.582 1.538 1.437 1.55% -0.033 0.474 5% Liny 37 ~L0U ) 1.13E-06  3.118«06 .
GVCAR-8 0.400 0.96% 5,923 0.346 0.934 -0.001L 0.126 22 SE T4 <100 -84 1.698-06 3.05E-06 5.52E-06
SR«0V=3 0.389 1.327% 1.261 1,345 1.093 U0.06Z 0.278 :x 23 75 -85 -3¢ 1.438-06 2.94E-0¢ -
Renal Cancet
450 6,852 31.932 1.862 1.B688 1.863 (.046 0.45% 88 6 B0 <83 30 149808 2.,218-06 -
A458 0.945 2.207 2.413 2.087 I.869 1.303 0.54D I16 9L 93 16 -43 1.G5E=05 4.38E-05 »1,.D0E-0d
ACHN 0.374 1.026 B.EYE 0,502 0.964 0.03& 0.281  HG  BI B0 91 w22 1.ETE-0E 3.15E-06 X
CAKI-1 §.597 1,767 1.735 1.642 1.404 -0.067 0.315 97 88 103 ~100 «47 1.835-06 3.228-06 .
RX¥F 393 2,403 0.829 0.582 0B.62% 0,629 0.156 U.385 42 &3 53 -8 -4 . 2.918-06 .
SHLEC ¢.586 1.115 1.080 ©.998 1,045 -D.01§ 0,224 B8 78 B7 ~100 ~&2 1.578-08 4.91B-D6 $.408-08
TR-14 D.EY¥2 1.134  1.032 1.087 0.358 -0.021% 0.5 78 28 T 100 -84 1. 32B-DG  2.598-D6 5.08B-06
un-33 ©.433  1.48% 1.37% 31.407 1.332 -0.030 0.288 5§13 94  §7 -100 -35 1.578-06 2.92E-9B .
vrostate Cancer
PC-4 £.242 1.068 0.862 1.846 0,057 ~0.022 0,173 %5 T3 75 w100 ~26 1.38B-06  2,678-06 .
DU-145 2.327 0.835 0.694 D.767 0.760 -0.074 ~0.019 72 B7 85 -100 -300  1.55E-05 2.BHB-06 5.375-06
Breast Cancer
HCPT 0452 1.540 1.467 1.340 1.507 0.073 0.223 93 82 97 -84 48 1.B2E~06 3.44E-0% .
NCT ZALR-RES 0.556 X.942 1.920 1,882 1.B74 0.49%0 0.284 S8 96 ¥5 12 47 2.64E-06 7.735-06 >1.00E-04
MOA-NB-231/ATCC ¢.B42 0.%84 0.758 0.830 U.709 G.0LS 0,389 47 78 27 «98 -39 . 1.68B-16 .
N5 HVAT 4.534 :.167 1.699 1.165 1.127 0.168 90,333 83 1N 54 -89 -38 1.86E-05 3.78E-U6 .
MDA-NB- {15 0,404 1.496 1.376 1.382 1.444 -0,073 0.295 89  §9 95 10D 27 1.T0E-05  3.092-06 .
470 0.423 B.750 D.%41 0.5706 0.529 0,100 0,198 36 47 32 -76 -53  <1.G0E-08 1.982-06 S5.72B-06

[0086] The examples described herein are meant to be illustrative of the synthesis and
applications of the compounds described. The examples are not meant to limit the scope of the

invention described herein.



116-1007 - ! 7<>4 - 0 -35 43 - b 2.22E - -05 2.91E
- 06 5.3BE - .44B-0 6 S.89E-06 .707SE - - 0 6S 5
WO 200B0@330 BROV | t)..44S62 .. oasi 0, 2 - 0 .PGI/USD4/032723
S7-S-VCAR3A-11.03410.. 73Z00. 40.1.71
9706 0.033 45 - - OB. .03 00 ., 131 S1S3 791 ..0
The invpptiggelaimedsisg OES--b O $S 4 S3 OVCMB-S S 0
0.5.410320 1.123 0.. 32S1 999 . 7 9 7 706 -100 - M

The invention claimed 1is:

1. 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,

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

OH OH OH
N7 HNw N~ N~
/lk _<\ lr!, )k TCH=N, \/lk
NH — H NH NH
CONH, : N , 2, S
0 NH 0
VA )k/
~N TN § M
“He— |l N SN N SN N
_<\N/ H H 2 H :

, , , and ;
or metabolites or pharmaceutically acceptable salts thereof.

2. The compound of claim 1 wherein X is C; to C4 haloalkyl.
3. The compound of claim 2 wherein X is CFs.

4, The compound of claim 1, wherein Ar is substituted at any substitutable position with
one or more radicals selected from the group consisting of halo, C;-C;4 alkyl, C;-C4 haloalkyl,

azido, C1-C4 azidoalkyl, aryl, akylaryl, haloaryl, haloalkylaryl, and combinations thereof.

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

2-naphthyl, 4-biphenyl, 9-anthryl, 2-fluorenyl, 4-azidophenyl, 4-azidomethylphenyl,



310---7S6-33bSt. . 565,7SB-0. 200
BE -0S al - COarVt-3 0.3390 0 1 . 5 .393262 8 1,263 1
WO 284/84413L , 43 - 0 0, (0SO2 0 0.474 S | RenPCI/BSDNEEG2723
-0003311903. 17 68 $56 7 9 3 -100 7 5 10D81
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4-(2- %‘Bdoeﬂky@%@l@é 5. 52E- 04-G-9zidppeepylpbeyl, | 012 - (4%2d®utyl)Phenyl

4-(4-&1d0pﬁé1%§)p%e§§;ll,6 4-(4-azidomethylphenyl)phenyl, 4—methy1phenyl, 4-ethylphenyl,
4-propylphenyl, 4-butylphenyl, 4-(2-bromoethyl)phenyl, 4-(3-bromopropyl)phenyl,
4-(4-bromobutyl)phenyl, 4-(trifluvoromethyl)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, 3,4-dichlorophenyl, 2,5-dichlorophenyl,
2,4-dimethylphenyl, 2,5-dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl,
4-(4-chlorophenyl)phenyl, 4-(3,5-dichlorophenyl)phenyl, 4-(2,3-dichlorophenyl)phenyl,
4-(3,5-dimethylphenyl)phenyl, 4-(2,4,5-trichlorophenyl)phenyl,
4-(4-trifluoromethylphenyl)phenyl, 2-phenanthrenyl, 3-indolyl, 2-pyrrolyl, and
4-(benzyl)phenyl.

6. The compound of claim 5 wherein Ar is selected from the group consisting of 4-(2-
bromoethyl)phenyl, 4-(3-bromopropyl)phenyl, 4-(2-azidoethyl)phenyl; 4-(3-azidopropyl)phenyl,
4-butylphenyl, 4-t-butylphenyl, 2-naphthalenyl, 3-indolyl, 4-biphenylyl, 4’-chloro[1,1’-
biphenyl]-4-yl, 3’,5’-dichloro[1,1’-biphenyl]-4-yl,  2’,3’-dichloro[1,1’-biphenyl]-4-yl, 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-anthracenyl, 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 guanidine.

9. The compound of claim 1 wherein X is CF3, Ar is 2-phenanthrenyl, and R is selected

from aminoacetamide and guanidine.

10. A compound of formula 2

X

"

N—N 11

R
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X is sglegtst from thegrogpropsisngofpliylangd halpglkyl; - 234 2 - 7
2.al E
R is selected from the group consisting of -CN, -CH,CN, -CH,CH,CN, -CH,CH,CH,CN -
" _OH e . _OH \ _OH
/lkNH —<\/|[L /lkH _-CH:N\NH \)kNH
CONH; t N : 2, S
" 0 NH 0
~N N
—HzC—<\ il \N/lk/NH \N)kNHZ \N)]\NHZ
N~ H H H .

, , , and ;
or metabolites or pharmaceutically acceptable salts thereof.

11.  The compound of claim 10 wherein X is C; to C4 haloalkyl.

12.  The compound of claim 11 wherein X is CFs.

13.  The compound of claim 10 wherein R is selected from aminoacetamide and guanidine.

or a pharmaceutically acceptable salt thereof.

14. A compound of formula II:

\ I

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

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

OH OH OH
N Ly N7 N
/lk _<\ l,\ll /lk TCHEN \/lk
NH; - H NH NH
CONH, , NN , - -
0 NH 0
o Jo
~N NH> )k )k
—HzC—<\ il N W NH, YN
N~ H H H

, , , and ;
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15. The compound of claim 14 wherein X is C; to C4 haloalkyl.

16.  The compound of claim 15 wherein X is CFs.

17.  The compound of claim 14 wherein R is selected from aminoacetamide and guanidine.
or a pharmaceutically acceptable salt thereof.

18. A compound of formula IV:

F4C N O
N.....
ol
NJK/NHZ
H

v

or metabolites or pharmaceutically acceptable salts thereof.

19. A compound of formula V

s

\
N—
b M
N" 'NH

\%

or metabolites or pharmaceutically acceptable salts thereof.
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comp8s1§.g %%%ﬁéfgofgs%gtaétlgg. g ape%y%@t%cﬁve @Andmt of a édBbHithdbf formula 1

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;

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

OH OH OH

N7 HN_ N7 N”

—CH=N

)k \ | )k \ \)k

NH; —N H NH NH;
CONH, , N , 2, )
0 NH 0
" )k/
~N NH2 )k )k
e W Y N Ny
N , H , H ,and M ;

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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cl ai med . A canpound of fornula I
sel ected fr he 3group consi sting of al
hal oal kyl ; A~\s | epli-ed fromthe group C '

nd
lgof
phenyl , Di phenyN, napht hyl , anthryl, pheiianthyyl Nidnd
fluorenyl; R isHselected fromthe group consi St ng of
-CN, -CHCN, —-CHCHCN, -CHCHCHCN- XYH..OH X)H X

S\ DeM
r

-Tn X X CONW, , , NHMHN. J NH, , or netabblites or
phar maceutically acceptable salts thereof. 2. The
compound of claim1l whereinX is to haloal kyl. . The

or a cORIBRAUBH t1@fcdF] @i Rtdb MG &iphartndcSuitdally abeepldbf SATRRMEST,
of claim1l, wherein Ar is substituted at any

substitutable position with one or nore radicals ) .
23.  sé method r Brstinge initing ¢ ohdslaxing gheginsplagisanest, Eherein the cancer is

select%h lﬁ¥)k‘ﬂ thggi‘% Jb%g@ﬁ'llxé(g% leukemia, non-small cell lung cancer, colon cancer, central

nervous system cancer, melanoma, ovarian cancer, renal cancer, prostate cancer, 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;



azi do, -C4 azidoal kyl, aryl, akylaryl, haloaryl,

hal oal kyl aryl, and conbi nati ons thereof. 5. The
w@ooopounso of claim 1l wherein Ar is sel ected freem/ukmo4/032723

group consi sting of 2-napht#yl, 4-Dbiphenyl, 9-anthryl,

R is &elfgecgr eg% él?%gfo)%f}h&%gﬁ n loz‘géggz gg%&gfpy%ﬁ;{gﬁaék 38H2CH2CH2CN _

4- (4-azidgputyl)rhenyl, 4-(4- azugpphenyl)phenyl

4- (4- aZNdbnethyIphammj)phenylN 4- et hyl phenyl , e
4- ethyLﬂQenyl 4- pﬂlphenyLﬁ\A butylphemyN

CON@f(Z bronn&thyl)phe , 4-(3* br@nnpropyl)phen% , NH;
2(4- br onobut yI ) phenyl , ’4- (trifl uor onmet hyl ) phenyt , ’

4-(4- nethybphenyl)phewyl

o
4WQQ bronD t hyl, phenyl phenyl ‘J%um

~HC ﬁ butyl nyl)ph yDand- (8- t ern y!| phenyl ) phenyl ,
2Nchl

oroﬁhenyl, 4- cHl or ophematld, 27 4- di chi or ophenyl,
3 4- dlchlorophenyl 2, 5- dlchlorophenyl
4- di met hyl phenyl , 2, 5-di net hy| phenyl o
or mgtalaolgpsn@f p@haéﬁg,tpcallg ascentable h%altb ﬁ]éqwqf to the subject in need of such
4- chl or ophenyl ) phenyl ,
uemﬁ%: 3, 5- dlchlorophenyl)phenyl
4 (2, 3-di chl orophenyl ) phenyl ,
24, 4918, Bettiodref ﬁyihp%wiabl)ehﬂhnybmpound is selected from compounds IV and V
4-(2,4,5-trichl orophenyl) phenyl ,
4- (4- trlfluoronethylphenyl)phenyl 2- phenanthrenyl
3-indolyl, 2-p¥ , and 4 (benzyl)phenyl B Thy
conpound of

w Wherein Ar is sel ected
j of 4-(2- bronnetp )phenyl

) Mt ) phenyl , 4-(2- azi
4-(3-az onropyl)phenyl 4- butylphenyl

4-t - but yl pI -naphthalenyl 3- |ngti
4- bi phenyl y loro[l,I"- bi phenyl ] - @ /w*
3',5"-dichlor mbbenyl]-4-yl,

2" 3 -dichlorof [\ ' ~bi phenyl ] -4-yl . 4 - H NH;
rrethyl[l,l'-biph'enyl]- ,

4' -trifluoronmethyl[I,]"-biphenyl]-4-yl,

4' -bromonetRYI [ |, rbi phenyl ] - 4-yl, \4

3\5' -dinmethyl [I,]"'-Dbiphenyl]-4-yl,

4' -pbutyl[1,1"-bi phenyl]-4-yl, A -tertbutyl]

or a comibinaibf ftesnsdf] ordnsthbolées qatphash asetiiaally pbespydble salts thereof.
9H-fiuoren-2-yl, 9-anthracenyl, 2- phenanthrenyl,
9- phenant The onpound of claim®6 mhereln Ar
25 s"Ip g?fgﬁﬂeﬂﬁlg}%ﬁ whegel @SRRI SUMBNBAL c| ai m 1 wherein

Ris selected fron1an1noacetan1de and guani di ne. 9.
T | :
2 R R o] e oS BaRL Bfg fudeds uileBas am apgioplasty or
stent prateduranthei method @omArisioppduninistefing arthedapeRichllB@fXctive amount of a
Sel%%ﬁéd ff m t he group consi sting of al kyl and
COmpfQ Ry a is selected fromthe group consisting of
-CN, -CHCN-CHCHCN, -CHCHCHCN Xx>HXHXYH1 - C
NH, NH, , , and or netabolites or pharmaceutically
acceptabl e salts thereof. . The conpound of claim 10
wherein X is Cto hanEK@?fr/lz. The conpound of cl ai m
wherein X is CF3. 13. Thé-onpound OE claim 10 wherein
Ris selected from am noace y de antl guanidine. or a
pharmaceutical |y accept abl e t thereof. 14. A
conmpound of formula Il11: Il XY%s selected fromthe
group consisting of alkyl and hal oal kyl; R is selected
fromthe group consisting of -CN, -CHCN, -CH CH CN
-CHCHCHCNXHHNL XCONH, , , N\H.... .37 or
nmet abolites or pharmaceutically acceptable salts
t hereof. 15. The conpound of claim 14 whereinXis to
hal oal kyl . . The conpound of claimwhereinX is CF
17. The conpound of claim 14 wherein R is sel ected
from am noacet am de and guani dine. or a
pharnaceutlcally acceptable salt thereof 18. A

o Y e T - .




HN. - HCG\ Il N, and or netabolites or
phar maceutically acceptable salts thereof, with the
wo apsadim3prol i ferating cells. 21. The net hod oPCTIUSI003/032723
20, wherein the rapidly proftiferating cells are cancer
cells, wherein the cancer cells are selected fromthe
Whﬂ@moup consi sting of |eukem a, non-small cell |ung
cancer, colon cancer, central nervous system cancer,
prostate
s SERION LB B A CRREL Tk SORN RARG, Prostate
wherein the conpound is selected from conpounds V
Ar is aglddy8DfrbM the groua coosiltingatfiphenylheipberfy], mphtiet, abthrylt plsenanthryl, and
a pharmaceutically acceptable salts thereof. 23. A
w”?%ﬂhod for treating, inhibiting , or delaying the
onset of cancer, wherein the cancer is selected from
R is kél6cted Gl @Hbﬂgfo‘ébl doasiefing eBkeN, aCHRON; sOBRLCHSEN! -¢HNOH,CH,CN —
cancer, colon cancer, central nervous system cancer,
nelanonayoevarlan cancer, renaLﬁ@ancer prostate N
cancer, Nand breast ancer, in Na subj ect in need of
such t t ment, hé? t hod QHpr|S|ng aaﬂfﬁ%stering*a/ﬂ\
Coum@erapeutw%ally eff@c i ve amount' of ,a conpouttd of N

formula I: wherein X is selected fron1the gr oup
% nsistingoof al kyl aid hal oal kyl ; is selected from
et group Fstlnql phenyl , /gnenyl napht hyl ,
? Lhryl 'phenant hryly aht quored} Nk R is sel ect ed

fron1bhe group con3|st|ng ofanden, - CH CN; -CH CH CN,
-CHCHCHCN- NNNNHCHN CONH NH NH NH H and or
I
or miTELARGS bF Pho PfecPUREIT Pehian, S SRRERINR, Tag Bt inyjjeed of such
treatnidng nethod of claim 23 wherein the conpound is
sel ected fromconpounds IV and VF CIV V or a
conbi nation thereof, or netabolites or
pharmaceutically acceptable salts thereof. 25. The
met hod of claim 23 wherein the subject is a human. 26.
A nmethod for preventing restenosis in a subject that
has undergone an angi opl asty or stent procedure, the
met hod conprising adm nistering a therapeutically
effective amount of a conmpound of forrmula I: X Ar WN -
R41 wherein X is selected fromthe group consisting of
al kyl and hal oal kyl; Ar is selected fromthe group
consi sting of phenyl, biphenyl, naphthyl, anthryl,
phenant hryl, and fluorenyl; Ris selected fromthe
group consisting of -CN, -CHCN, -CHCHCN, -CHCHCH
CN- XHXIHOAHNTCONH, , , ,, NH1II \\ M, H,
H, nH, or netabolites or pharmaceutically
acceptable salts thereof, to the subject in need of
such treatnent.



