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I NHI Bl TI VE ACTIVITY OF PHOSPHATI DYLI NOSI TOL 3- KI NASE
WONDSNWEEHODS OF USE THEREOF BACKGROUND OF THEPCT/US2004/018752

INVENTION 5 Field of the Invention The present

invention relates generally to phosphatidylinositol

3- ki nase COMPOBNDSEIAYING INTIIBITIVE AQTIVETYa0OFY to

inhibitors of Pl 3-K activitﬁﬁ and to nethods of usin

PHBPHATIDYLINOSIT Qle B2 NAREANR MEL QDS OB USE THE

cel lul ar conmuni cations is governed by signaling

systens which translate external signals such as
BAGKGROEUNDOK BHEANVENTEON, and growh factors into

i nt | Lyl ar second nessengers. Phosphoi nositide

polégiigéﬁ%i@§m2§¥Pn) are key |ipid second nessengers

i N qeklpsadt ifl@ifish kdgted Mitetd1R:to PRASsphieXylinsitdl 308Mase (PI 3-K

Bi ol . Ip14 231 15 2614 %§g8 ¥ ggcghggﬁihelr act|V|é¥ )
engysnesetnst mprecrirtinplarhep rmlphkt)@p hﬁP{zHﬁ jodivity ead o metheds of using
su8nay ?lthat nodi fy these lipids are central to the

correc execution of signaling events (Leslie, et

al ., Chem Rev, 101:2365-80. (2001)). Disruptions in

t hese processes are common to many di sease states,

inc@&&ﬂ%&géancer, di abetes, inflammation, and

cardi ovascul ar_ di sease. 20 The productlon of .t he

phodie Sehayaenafall celbilonenmammmicdions (ssavemepdysienplipgsysiems

t
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intdiifitfaeeBulbit abomﬂmaapmgﬁm s]?}m,sphmmomn@rm:ﬂypmsphatds €PH) areskey

iolise ol Ehec Rt SR bR OReS ae Rae PR B 1251

et I
26 gdé (1;??@)2 Béc%gss Gél?erﬁc%ﬁlg‘/c% g&te%l’g]&ﬁiltiédaﬂyﬁﬁelﬁgh&gh@r Bﬁ @fate, the

enmna;ghatozodlmthe@)hplmre eentzal o the)qclmvgpé mreculion Qﬁsgnatlmg events

00 th ti
4T Dl haonn A RerD: (oLfn bRt BteBielhs
coﬁlmrtb HeREHiseadd dtate inchlding Sc&NERbetd] Paflddation, and
(1997), Teng, et al., Cancer Res, 57:5221- 5. (1997))

cadgpagadarakiseass. al ., Nat Genet, 21:99-102. (1999), M,
et al., Oncogene, 19:2739-44. (2000)). 30 Wen

act Iw@tp@@hdaﬁoﬁ ¥f @8 bAGsphbMBSIAdE ﬁs@g&d@pﬁatb PIBASHPNSEPIPY by
growt h factor stinulation, catal yzes the

phosphaadylmesivdl 3Fxipase (Bl 3-Kads mﬂ@gt maiathyvays gpesraing cgll

s L B e L L T R S

redtlalt ddSF PR 0189 bl the 1évebnFdhigdi Tigid pﬁﬁiubt&ﬂt}(éi assM)Sthd with a
notably, PI 3-K activity suppresses ag@g %%

va{s?td@ép@z@er boes (Rhilips ¢l ?ﬁ?@aéﬁ A& b efesrelﬂset al., Nat

/ nf a hich

Geglgwgif?@elg)@ §1?gg§§\4 K‘?t ?ﬁco e @9339;%% l"&()ch()()%)?n%ﬂuatlons whic

aff20tlth3 03B EtiBn of PDIK) yigndling cbnimibdte to abnormal proliferation and

tumorigenesis (Li, et al., Science, 275:1943-7. (1997), Teng, et al., Cancer Res, 57:5221-

5. (1997)) (Shayesteh, et al., Nat Genet, 21:99-102. (1999), Ma, et al., Oncogene,

19:2739-44. (2000)).

When activated by tyrosine kinase receptors in response to growth factor
stimulation, PI 3-K catalyzes the formation of PIP;. By increasing cellular levels of PIPs,

PI 3-K induces the formation of defined molecular complexes that act in signal
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phosphat ases PTEN and SHI P are two enzynes that both

act to decrease the cellular 5 | evels of PIP3 by
w@emwsereidn either to Pl (4,5)P2 or PI(3,4)P2. PCT/US2004/018752

Presently, the Pl 3-kinase enzyne famly has been

divided into three classes 2based on their substrate
trans¢uetio ipathtvags . Moktassably, PI 33K Kstidtrsuphesish apgptagieand promotes

ce BSR4 St 6 e et BB/AKS (Franke et Cel

81 :W'@@dsﬁmm‘?éﬂ 4100 Bist.Carehi, PSPEBLS (4 2;?’%) Thelipid
produce phosphati dyli nositol -3-phosphate IP), 10

phopiioégsbaP TIEY| andoSHPaire Byalensiyptes St heotd, achiegdecrease the cellular

ho atidylinosit.gl - o Dzl | te,
lev‘“ﬁ%% # ¥8¥§/Yerséﬁ)%§@lef ?d g(iéiﬂksog %E@g g sryl ate Pl and
phosphati dyl i nosi tol - 4-phosphate, whereas Cass |11
Pl Breséntlyahe 8hBkiptyo sphyore/famtly hps bedni djmided ey thaeeclasses

i sof f Pl 3-K .h b terized.in h .
oot R e e P AT e
pho%pl@tiﬁ?ﬁ&s[t@yg’ij, ggosiph@ﬁdyilﬁlom4§3ho%ﬁ1a|t@ tafdl pHbIPBAtidylinositol-

P

consisting o and pl110 subunits (OQtsu et al.

4,5-Gintosplews (g‘IPa)on pradygq phosphptidydingsitok3-phogphate (P, 419- 29
992).).. Sl t. i aTo I .3

phaaiAEcklags T PR e € b PO R GRG . eiiSnat

reslf(&Dgtfﬂy.t (al:adst 0 @ETUH%S lﬂﬁ?ﬁhdrglﬁ&i Htaind @hoiphatidijlgbisi!tr:it4—1|)vlg)]5ﬁhate,
catal ytic_subuni nd _a regul atory subuni r

wheygeict ol P38 S gnlamhpruorgaedily e sy iseforfs pEPI3-K

hav@%%gn %ﬁ%ﬁz@&%hﬁﬁ&& and pl10 delta, each interact

Wi T

e samne regul atory subunit, p85; whereas
pl10, gamma i nteracts wth a djstinct regul ator :
S ubthe wmitial punication sedamlesnlar Klonple of G aBese4Pyiled that it was a

b ngd.. t . N . .
B AL YL R, BB 20011 00
Hilenéiel. aCtil,om0:419-29 99233, Sowaihenyfouhdispha s Bl dteghave been
. tyrosine resjdue resent_ in an appropri.ate sequence ..
idep d@ﬁ??gfiqﬁed[%@ﬁgt a(hﬁ‘&, E?t%i q?lta,ﬁgg gai .@1]330 I%ﬁcgi ?ﬂm’;ﬁ% ?]tg%cgstmct
110685 cétglggé Elflﬂugﬁjv anB383e @1&6@» sublihi€ MVioSe spRciiehll-puBleY oPfhe

expressed, and p85 beta, vhich is primarily found in
cattligic Butainits,dred pll Yorplpbi,d 110 betaasd pl e dejta, aadhgntertct Wi the same

5 subuni.t the Pl ~3-kinase .pll - .
rechapor Sebipit ph o osGim a0 SR SuPRCR S THEN By b Byt flyy sobuni
plNeEmGasRbHhE PT 3R ih¥detatplanbets taabideits yubagpesths 8% mubyni sicts to

In addition, the binding of Ras proteins als

locafizecfA-kiness tPithaplRspRBEmRER Y e IeiRiigh 04 it SR dopnag with

' t] . i n. .
R D ST 8 By s
prd@d}ii TGJU:iﬁifOIfélﬁsr obﬂi’i85 ﬁla#'e bédeph@emilﬁ:&d,ﬁj%?}l}ﬂmg a/ﬂltim,i; tibiguitously

rol es playe the indivjdual isoforns are have yet
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A g e e ST as LU R ShOE) 158

suthRiBTts biSRA040 OE8FERred Jo1Spe cathliytic aetivity andrstrbilijsiof drese enzymes.
i ndi.vidual. nenmbers of a famly of en '
I i S e BBIRL R proud Femeg e LY EREEBRINET. Thopen e
wealiE ¥R formabeh haEhdenlactiingete@in RReentPald durthe béllubarsndions of PI
contributed to the current understanding of the rqle
3-Ignases ircEoKeHb R PREigULSy for RO P FapIPHa ABd Phr i BRR, e Ellgslayed
by I@eeinHRJicﬂfa% &G?Jnﬁ'i@%?éﬁ%b&@ﬂ totbg%ke%ﬂyégﬂnéd? Héthids CRP&irodhe p110
are wortmannin ow s, et al., ncer Res,
isoPdn2dl3®eabe foiA®In U RatehidNoa $38j7d3; 5,822,910; and 5,985,589.
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conmpounds, including quercetin (Matter et al.,

Bi ochem Bi ophys. Res. Commun. 186:624-631. (1992))
w@ees0¥2931002 (M ahos, et al., J Biol Chem 26BCBRED08018752

(1994)). The concentrations of wortmannin needed to

inhibit Pl 3-Ks rangefromi 100 nM_ and inhibition

oc cipesifid inhibiors| agnmstrmdllmdu@bmsmherebf # ifamidy e fenzymes Biovide

o AT B B ar a8 B R e ot

3-K iRivotsshalostributeddid the @ﬁnbﬁﬁd@ﬁs’caﬁdﬁg Mif tHbeHtif&’I QCIQ Bctivity
selectivity, as it also shows inhibitory activ

in nosmak ynejorzangip diseasca fte SRjaTlPTROlogGH Oﬂﬁdsssé in this capacity
Y294
e Rt B b R e TR e |

con(lpdual‘m sncledingljuercetin Blater ey Bi@GEMSBAbhs. et WOdinun.

18§ oA T G0 e AFROD oot BB (Bt 2RS4t 94,
Thg%@éeﬁ%ﬁ%ﬂg Q?w%ﬁﬁ’l‘ﬁﬁmﬁ B@Sdeﬁ't& tedh¥bit f’Pf—Ks'}léhé%' f+dR1-190 I‘B}I and

oes not affect other types of kinhases. Both
inhikoti¢meoenisrvianolaldny 242t trmokthb eanlytis ede ENymash vedly M.

ool RSt S5 596§ S il s P MIET 5

w1th%ﬁfI@§0'H¥3 é‘mcﬁut HeBPodit delécﬁylt fas 1tta|1‘s%35%0®§ 'iEHﬁ’Mﬂﬁ*? abtivity
udyi ng the roles of indivi Class | PI 3-kinases

towasd PI 4rkimage, aR0 s&teeal Protanlkmastﬁ HLYZW@O& fsea mﬁm@péaﬂmgund

o Gy 5B L3ED 38 b s, 1.

: ¢ I t t
g 2643 153 Yy WL oA 45l

inhjhltors M the &F Pindihg siteJof 13i%K, hameer, on%DYZSm(ShQW&‘;QGCIﬁciW

o B S5 RETAG BYrKEob E FHo BEL. m S0 an

LYQQﬂmthaQ/@ BEAT used 2xfefiiveld tOWMaRadtéHethd biblbgasnt to\Id:stqf PIS-K,
desired. Because many oncogeni c_signal i ng pat hways are
howestir.ateéttietshoms sglecp«tlvmyrfm itvedusl P h—iﬁ ispiyrigat Hppcezihg utility of

the&%{;lolél\éégl%gfnlar%st%@/ﬁ%ﬁg %leg &8¢ 1'1181@1({&3{ cl algg I f’f £ @ fiaELs Rfnited.

conpar eno
hyb | |
a)t; n Ebﬁgf 5 Iﬁ{&lbs} é)\éi%ﬁ ggpec 835 %ﬁ r%lgfw t?ﬁeS ?%e&lgﬁfbﬁrug%l for cell
pra¥igfesor M¥@d¥Sdini partidiiar g Agitimonagedts. pkle@I‘l’BKsmbmbltOﬂs

B N T s o

t
VBRI B 0y 99, SO OE g Mg e
belass acikabivan Hustevee orebtien oH’]}@KAnhimpyrsmamgrm@m gornt cancer

ki nase activity nmakes Pl K3CA a candi date oncogene WO
celgsw/% %n&ﬁ?‘{}gzi)g%}fﬁgmsz 4 because a broad range

of ERAGRE n{aﬁ&%&sﬁgehmegﬂaﬁﬂgs z!itﬁx\(z@ysbﬁg Pno@RSEICH AR T KWirthibitors

Pl 3-ki nase- " nediated Si gna g Pl K3CA is frequent Idy
thait teeges 24 eK antlwatypyamlym@pphwtl@v o1 the treatpment of canegsq Studies

i ncrease nupher associ at ased

usigp R%I&E\artaﬁ‘é%g |m RS ndlza%fﬁ g Sg‘%g égltréél 8h§;%r§e55| g%bnormal
DN dedtlende i@p@&ﬁlﬁib@ﬁﬂiavmhy eﬁcﬂd&}geﬁdséﬂvoleéd ialthe gdMatisoe

Genet. 21: 5 99-102, (1999)). Furthernore,, treat rreg
progressipaaf MarEan-RaBperc SIne Tegipi SuadHe BF IckESThiRceRY ambes| in

b v, h

aPllf’Qi’n Elln%}%lg\rﬁb é% %fadr e%asgtga%c?%t iérfcgbgé?g‘ cWthifls heMIK3ICKI A8 Swhic
encodes the p110 alpha catalytic subunit of PI 3-K alpha This association between the

PIK3CA copy number and PI 3-kinase activity makes PIK3CA a candidate oncogene
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and i ncreased apoptosis (Shayesteh, et al., Nature
Cenet. 21: 99-102, (1999), Yuan et al., Oncogene

- WA 002888242330. (2000)). Thus, Pl 3-K al pha hasP@mus2004/018752

important role in ovarian cancer. In cervical cancer

cell lines harboring anplif4ed PIK3CA the expressi on
becafse b heoatiGagene con@dudatehdsctingy lwfgéderamomgd with PI 3-kinase-

me‘%*‘é‘ggllgﬁ‘t@%%ggéggé‘ ggﬂuen ﬁgllffg%ssed %ﬁ%?{?\{' nlt ncr eas g%n% cancers,

and $ARERES LYY RimtRd is3askd lasEwath RitRedsed PIEICA @@hsoe@nsm,rpl 10-
may pronote cell proliferation and reduce agI E’éo
alpHarpretgiti xpeassionand R i3denase aetivty (ShpvesihotralNa Qﬁ%et 21
p ssor_PT
oo {sgPUERLERER e T b o AHBEPRLAGA 0Bt BB freed
PI 37KtaatiViensnd AHthchsatilcﬁl widl & PT8Hkédsy irhilstoe |da¢reatkedvptd11feratlon

andJninoned v Rt S ames bt DA 039 vuan cal,
Oncol%glge gé 2%1 2303%%)3 by) Refus, PI'3-R? grha'sl%%%n i %gﬁgﬁt rolBlih oPdrian

cer Institu 91:1922-1932

canek9 99 pervisahgmoer call dinBelisbormg &mhﬁe@dﬂlﬁ CRe the exgressign of the
(2002)

K.activity su s n
sen POk LaT PRSI IS SRRy Pz o et guT et el
Oné 1}9%@9 LNy t(@@ % Tf%%&éﬁsefd’%&@fﬁéﬁoﬁbf Bl 3-k{z@kd alpha in
27207736, (19 , Dattaet al.,.J Biol Chem
cer@aal 3088 m@%@goi(ep@@ @)rtherAk@n ait Teglugs apapigaig. In addition,

muPp b & ot phtsdRisE A8 jyohlh TRRes<oR BERG .67 BRI EAG: that

brel&WN PIPT e 8hdEithe WokicoMman dancahasebdiated Mlohe,emd is
shown to block proliferation of several cer ce

partipuiedy asneiated W %th’f‘ﬁtio@@t Dipeiote Saomiaisl SR Wrghmb pemoers (Li et

¢ V8 isam @%53' Ali et
o GRMLBLL el (AL, Chtonayariom. serciqm i
al., q aNﬁt@cSna@ chhcek | lmsaa;te md%zdaﬁmm%&w $impebn 3nd<Parsons Exp Cell
itors causes prol.iferative arrest. in.thes

ReS( @ﬁééﬁéﬂdZ@QZ)& P13- HYILY pRppTesges. %)ggtgs% @g% pro 55036 1 s%rvwal

TS tal.00ell 81:727-
largeS B b &fﬁvz?“°n%f‘”swdxﬁ?ﬁ?§%ﬁa%. R o e V
36.€199 Raitienala . R shem>z7¢fsoam5y7aasq@ame9@at REt asiveiion and
ce lines, and treat nent
amp aeAteR sEeg) e A as sl rid Belfiosh BB AL Sl sci.
USg{@gMdj’gg@beg@?t@g@@gl s was al so observed upon
treatment with Pl Kinhibitors in a xenograft

of Paratmenttiith RlahBephibiteshagbemn sspwgto blogk pgﬁyfgratl%g} several
90:; 3 4
cong e s 30 b i S Rlye Heahen KMo RPERR gL iy addiion

to §¥:0h Baidoas! Aads apieptedsi smagbri%yﬁt‘\hmm@lmwmm@y&cer cell
PCT/ US2004/ 018752 511% ficient hu n h% oma

lingse pnds treatpieplgyit I 31K 1 ILORGAMSRS PRl %V‘i gl% sjcf[l these ce

(Blc%é'ﬁ%)e)c al, L(Ya%%ép@% P@ 99155063‘589(%51 12k eeslt, Ji BldI'l-(Ufﬁdﬁl electronic

on cancer ce nes and SUpngSSI on of tunor
pullicavibh, 2003 Bine BEd-&/ Albtmmtlvenogaisp canstitutiviebeactiSaleh in at

mzagl tl?ﬁ.ﬁy 8&%‘?‘%“ ggrpc%atcig ?%Scieﬁ %1%]9 5678‘ #%ﬂ%aﬁgig %L%Fr)la?’ -Ie{ iphibitors

induREE RSP inGh&xichIl BAEL. IDecydayal ﬂil'ﬁioagfcﬁﬁh&nd)fnekastaers was also
cancer cells (Nakanishi et al., Cancer

obgyabippnzgAsnent 30tol)3-K frhibtiors it @ ESFn%Eﬁfka elof pangpafigepancer
L4 8 Wit 0 ]
(Pfigin? 05‘ éu‘(é%%i 6? ﬁg%ﬁ@ %ﬂ% e_&'a% /B &RRG Bler. 1:989

ene L'Y¥Y294002 al so has
997 (2002)) Treatment with 1Y204002 1nduced growth arrest and apoptosis in PTEN-
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been shown to induce apoptosis in nulti-drug resistant
cells (Nicholson et al., Cancer Lett. 190: 31-36.

W@ 2088)245 Thus, Pl 3-K inhi bitors maybe suit abP@&I/US2004/018752
t herapeutics agents for 10 many tunors exhibiting
activated or increased |evePs of Pl 3-K or PKB/ Akt as

defiogdnt heiman oralignantrglismahéltsH Shingu PTEN dN¥firosuagt 98: Belv Erlal

t d th whi h
OB SRR TR bt et o huEF Patn SHeF S bt
supgr)ﬁ@,ﬁeh B?fxﬁx{tﬁlgtréﬁthélﬂ 8Hlofi chiRidmMeMen8iM 9 BRBEBEMbY &S, Clin
-Knhibitors % have val ue as novel

Canqgf Bvar&1&5ﬁelr9é§+ (@80)pr Inbihitosy of Rgnk dnlyibit yi5vipp agclorage-
md'@’g‘ﬁq’:d é%%% nlﬂﬁrz %(‘;’g ﬁge?és?a%{s of lfelelpﬁaﬂgér%% lé FN @@gﬁhﬁ&g{?, Cancer
Re@®Ri20at 20M5. RO Tr@l&deﬁtlmmtrkltthsl lynhph@ma pelizduitle 1 Y294002

indage?siﬁitpigl\)/tggjg I&lgq@mg%}t étggségcﬁg%g%%%?é&gﬁ %é%Zﬁoﬂ?&gf&Z also has
beerdB6wh t eyc@%o@é}éﬂs&% mtgl Qﬂ% seagﬁﬁ%ealls Elichblsen A0, Ca?(cer

ncer I nhibition of PI
Letal 190:31r31. ez&oéis) tThes,RISpKnshivikore smydfe spiahde dwtdpeutics agents for
carC|no 0 t.he non- st

magy, furmq)rﬁ &F@Vaé%]e(?ﬁm?fﬁ@ﬁji Esvegﬂ%:Pﬂ g!‘% or PKB/Akt as well as for

m(o\fg thﬁ%rhﬁ‘@PT'ENde%leﬁ{ J Gastrointest Surg,
54-63. (2003)). In a nouse xenogr aft nodel _of

pan Sc‘&%ﬂl studicsieee deraons@@muthﬂétag@ﬁs whichdareetdhe Ph3 W pahway
o G5B 25 ST R RRR S R bl gt pncr v

Thid, Pl 350 edhiFgeina h@f&va(hwas rﬁ;tvelaidjuvaﬁi fherapica lﬁ@&fert%&;ancers
7:3269- 75. g2001 . I'n an athyinic nous

Xeno,
PI 3 hitgforoipgugesanoptosis %E@}creagg SEHCHOm qeﬁ& mgnc?lﬁstltutwe
e N
1nhﬁib1t161ti\15f tuer lgﬁcBNthfwhéﬁ «)Dmhﬁled withveduboptimal 2 40gancitabine (Ng,

ot Ba hamreris, S 1 0b 1209: BopSBos p)- VB bnrtTart 1ioBhy 002
mﬁﬁgbﬁ o?PPWI@QE‘&inHe%@és‘tH@re%ﬁbrﬁWéﬁés@ Xk ﬁalﬂ%ééﬁcfcﬁl%ﬁioﬁ&rﬂells to
I nduced apoptosis when treated with P

the e dserooiabantsmggeetatny agen ENSATD) sylindas Qip(Schngiies; et gl
Gapey bR R S5 4. GRS A RO Y bk 4G Butic cancer, a

co@oﬁaﬁﬂiﬁﬂf wltmahnin \xhﬂltéénﬁﬁﬁbma BIs8 @Hovléd in€R8R A )efficacy i 1n
Inhibition of Pl 3- enhances the apoptotic effect

md@lfctl@,@qf urmop apqm@m%rela@éfﬁ& fredimeRt Wish gach %P@@#Wa@& etu 6\11 Clin

(@gegs g%g:g% igO(gls‘Eclﬁ %g%n}ll: h%§%%%%g%\{t61§5délof ovéran"

caldel/OBRa R4 tRABTE2 with ILYZA0D 2ndpdoditdxiabteadtsap aptressed efficacy

| nduced by doxorubjcin, tra tu zab, npaclitaxal
logghpopiasisid fisBon s lprasd afiows fectse eEfriasiblevels of
r
%ﬁb%%é&ﬁuﬂﬁ%ﬁ%ﬂaﬂg%ﬁ& _I‘goging?@%{%ga‘;ﬁfl %&gg%%s;) ;92 1087-92.

(2002h). BHL6®murodn Phikegnik ce]@ﬂﬁhgm jeasibizationdo gytp‘@@qc @pg treatment and

et.oposi.de to.in n I
rog B SEoh G L B BT S Dok b oo
inHib#ib38 12 Beatlng(P desistafit GEH thiy€loidt leul&ﬂhﬁ (@'G’d)@mhllil,&at al., Leukemia,
ef fects of chenot her a{Jeutl c agents for can

1416082k 130100, PIGopmpn, g Al HiqukResad 580 bl (29 dahibifiasof PI 3-K.
en%%@%? @%%géﬁoﬁ@gff@ctté @f‘%oﬁfuﬁ{"%ﬂgﬁt&% geﬂlgl}@db@ﬁeg 9{1{?5 QfuoRlradr K

oresistance iIn cancer
aghiessied eddrechnokit dell lines (Wang, et al., Clin Cancer Res, 8:1940-7. (2002)).
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constitutively active Hras (Liang, et al., Ml Cancer
Ther, 2:353-60. (2003)), and PI 3-K 10 inhibitors
wendvanoe4s adi at i on-i nduced apoptosi s and cyt ot PRT/TB1094/018752
in tunor vascular endothetial cells (Edwards, et al.
Cancer Res, 62:4671-7. (200@)). Thus, PI 3-K
LY 29400 pbtetitsatestapoptosss indiedd by dexdrabici, tregwoazb, paplitaxal,
radi ot herapy, both in tunor eI I s

tamgxiden, pad ¢fprosidggnpxgast sanggy cel g@ggﬂg Egﬁ{alusrggtatlons or ertbB2
ove &%&?ﬁﬁ?gl C1afl, BEar 9 Mdl‘@aﬁbé&eﬁlel“ qvigyg1 EXEm2h e ']I]hlbi'tﬁm%f PI3-K

ting aétivity and cancer cell growth
potenmlateb the affpcaaft attvpdsyie te/Bidmae epoptasis. in sgial vgll g cancer cells

el 9Ly V1ol RARGHAG: LOISomBO et sel ecti vel y

in rlht&kﬁhtlgh tPenfatihg tRcdffaststof chétpyw@penti| dget folaneer
conmpounds have a structure different fromthose of

treatrn@tpﬁ’le?slénnhubﬁv@r@ﬂsoonay SARGNNIRRY TESRONBRIEO TadiAtiQlR treRfnpqnt.
e g3 o s phel b ol b Gt Rshapaenside

con@tﬁﬁfﬂ/eﬂy laétwegrﬂ-lﬂzhﬁ (rmletn(g[ Stfa(bt VI C%nctér giher, ASSBreb (2008 and PI 3-K
exp oring the roles of PI ZYynes_an
i O Fo BRI NGASAROPIER 814 S RN b g vaseular

end%&fehé(l' cteMs ﬁédwa&@éa el AODHRES R 267N 1977*@@129)9 ntm@f Plt ilg
entidon 18 to provide a conpound
1nh1b$tefstdouhisbea1sp&h o;sqnﬂmmaiykpqmsstotradloﬂwmprsrawh qutunsar kz):lls and in
I nhi bi { or haV|ng a general structure represented by
tunyes VA Formula Il, or Formula I11; WD 2005/016245

PCT/ .US200 R4 .0. R4 O R4. N
N NIS ﬁaﬁghglo %4&%2 %8 N% ‘?-P eﬁga%ers rl'rm/lgé %x&%lent
PI f i b?tlﬂg; acﬁ%%’h‘ﬁcﬁca!nbér ce@6@ihnRibRAE 2B8vieN USPagar No.

ecte rom0O to 2. In one aslgect R1 and R2 can be
5 seaew flisclogss mdmpomgdsahmnleby PE 3{Redelichctivisynin¢lading ceipounds

si.stin y
ol PP L AR A S Rt I Al Koo QP »
s&&'ﬂﬁe%ﬁ%ﬁ&ﬂttﬂm&ms@éwe@t&@éﬁtllﬁ\t&lednvvl th at |east one
substituent, hetaryl substituted with at |east one
substituent, aral kyl substituted with at |east one
substltuent and hetaralkyl substituted with at | east
ML AR, & dd&Ner aspect, R3 can be a noiety
sel ed frg - f
A kﬁﬁw 96%1 rg%%d%ﬁw BBk | Rfhgbuc RPHER AL of PL
3.1 phighéptident in partduar] inhibiets df 8K wie desagble é@sapcpbmmgﬂm roles

substituent, CO R5, S02-R5; O R5,
of Ph3-Kriseianasiapf 40T deyplepmentsf p ﬁ@lacngl%ﬁ Basdulgi e oty of
the iB gdently a noiety selected fromthe group
con |st|ng of hydrogen,
One embodiment of the present invention is to provide a compound which is

useful as a phosphatidylinositol 3-kinase (PI 3-K) inhibitor having a general structure

represented by Formula I, Formula II, or Formula TIT;
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al kyl, al kenyl, cycloal kyl, aral kyl, aryl, alKkyl
substituted with at | east one substituent, cycloal kyl
wgaaiwsoid2ut ed with a substituent, aryl substituP€rUsRIn4018752
at | east one substituent, and aral kyl substituted
with at |east one substituéht. 15 One enbodi nent of
R the R4ese@ inventi og is agpnmp@ind whixch is
@ phosphgtidylinositol 3-kjnase|l (Pl 3- i nhil bi t or

N
/'\Lr al IN/I grou ﬁsé subst'ﬁt ut by R to 5 bst [ Eluentg
R, sel ecésed fr the grRaup c §| sting of Mai tro, RRydroxy,
cyano, carbanoyl, nono- or di-Cl-4 al kyl 20 carbanoyl,
cafdrenula | C1- 4 al koxy- carfmylla lisul f o, hdferguda lit1- 4
al koxy, phenoxy, hal ophenoxy, Cl.4 al kylthio,
mer capt o, phenylthi o, i dyl thio, Cl-4 alkylsulfinyl,
Cl mherqnmwagbp%wpgeréﬁk%%@%Oa% kanoyl am no, nono-
[g on[g:é%?% [LR %Jé@iﬂé @8} bé eagfl nRpelRAe 5%%1@%%1‘66‘[6@ fofiOthe
no enzoyl an

5to 10 nenbered
groﬁte&cﬁfsmng bf Eydrggernu mlkyl eyl otk heterontilirgh heteralipfealkyl

pr esent ention ch sef ul
subgﬁ:g‘@g I’Y‘ﬂfhl aé] aﬂqclggel sy §t1tge i aggl %}ﬁlv@l al% L 4 1%% subatitfent,
het;{f?l\/%lrﬂgt t?ﬁegﬁ}ﬁ{ Aleat 6ﬂéC§uH§tﬁﬁerﬁ eﬁﬁlﬁﬂ%bﬁﬁutebbbvﬁﬂeﬁ MedsBorle,

erein said alkyl is a straight or branched
subktytdempmd&ataraihah substituied mgthlat legstionecubysna g saothsasgect. R

can i BB G TS O 5T S AR, AR, RSl
alk AlsApRitus@ivgthhe 1aktdneissbaitfent, afalbylsebdiituted withreao bepst dne

eterocyclic grou cont ai nin Q 4 heterp:-at
subsfeﬂuemit et-Ry, 8By 56410 R CQIN- anqqup rlgga&?dg}tlogafq;gg% Ry and

Rs ﬁaé]t Celglclgpxgie ! eenrd ﬁt)é?]fl hg) «%r QUBAEPRbA tﬂé up c51931§mg of hydrogen,

om oxygen, fur
alk$l, hIkefg ncyc&ﬁll@yl SRV, buyl, eu]kyh syd stltmechwﬂh} a111¢as§ pyb sehstitwent,

cyoﬂqa(yfﬁlts%l%tlgﬁ%a{gllttgg:apglpg{h'l% apy sﬁlaq%%gtg wné f%lﬁemaﬁs Q&Sﬂ@ ]%%&l?e t,
and“%ﬁ&?t ﬁ%kmuﬁﬁ th é&a}éé%@lnlfeos)%stnger& 4 al koxy, CI.4

roxy, carboxy, cyano, nltro an no,
nonQne embodimeﬁlleﬂtha prepbrtnnvention sragampoE @é}bqlbls ugefulsas a

phgg:pﬁ%t% %%?WE ')J(llq EPg[n’gw ?ﬁ‘nﬁgﬁ%‘ lhb\%né/ & ge%élfhl 45‘1?1'uctu(;§1 répresented
by ﬁbﬁﬂ&la@qﬁ in"IHW/heréifi gaidftkyl, féya)é@lkylabﬂaraﬂ@ﬂ i as@bgtaumtcecg
et ar I's a hetaryl which 1's substituted

cyalodikyli Cueraﬂg:ns]efbre?é%lléﬂl U is GRSt PH 0 ¢ 6H‘3%“§‘ffiﬂf§g§ewed
Cl..4. ]
fro&tlhg %r%plgggzvstlr&_o %Pﬁ%cpgéﬁﬁéfﬁm‘ban% ndiR- @Rk Yalkyl

roxy, ~carboxy, cyano,

carBhth b, czﬁ%y%ﬂ Ci mn;@xymarbdnylﬁmﬂ) halbfsr, &hi ntkoxy.arhepdxy,
mer capt o

al kyl -carbonyl , . Cl 4 al koxy-carhonyl
halgphepn@xy,@_h wlrgtmg”rgqugp@%ﬁgeﬁ/ thiq, gppag}?lthl ﬁﬂd‘ ?@Bsurﬁ{nyl Cia
alk%}suﬁé e)a zﬁhn%%aC%a{dE Amin® R0 br HNCOX AKGIaBHRS 4- to 6-

|nent the ‘present invention is a
mesahepaluydlivvhinito, Cs- aﬂkeﬂmﬂ teszay! ands jrhb@ pleaiersyl Hetrsaqyehe
3-kinase (Pl 3-K) inhibitor having a general

E'&Peuct ural represented by Formula I, Il or 111

whergiohREmBPéint2dt 6f the RSNt iNGAREN ﬁs&a’ﬁdn)pcﬁmdmﬁnﬁr is useful as a
selected from the grou consi sting of Cl_6 al

phpsphaijdylinesihStinasekEl |1n1§m§%rthatf%@ogeeira§stg}qw¥ Kopgsented
by Formula I, II or I wherein said alkyl is a straight or branched hydrocarbon chain

having 1 to 15 carbon atoms, said aryl is an aromatic cyclic hydrocarbon group having 6
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phenyl substituted C1_6 alkyl; R3 is a nenber sel ected
fromthe group consisting of H Cl1.6 al kyl, aral kyl
waewshidui ed CL. 6 al kyl, aral kyl groups, CO R5PCDUS2004/018752
S02-R5; COOR5, 20 CO-N-R4 and R5; and R4 and R5 can
be a nenber sel ected fronItﬁe group consisting of H,
to 1@]caﬂ)oalakcyhs, ssid hstaiylus 206- @Gl6-Breadbkyed, mmoc]yda:l h@ﬁromtic group
I rou Anot rrbod nent resen
confipigd ol HeER e BabE AL Hoeb el Gy BRER e fosed
bic Qshféﬁ%dygﬂé ng%ﬁ icb@thindiki RASEetéBlatdnielédiéll Rbh@xygen, sulfur
aving a genera structural represented by Fornmula I,

and|niitrogen $aid swhstiwited aryiis 2 Co- pmryl Sroup rvrvémilelﬁ substigtedly | fom

subBt}tgﬂ'g gcéﬁgﬁ éﬁ' gl%gP Ey 51st1 go?llﬁglﬁg?ﬁ: lkS% (gjeﬂah)\é kyl, Ci4

hal&@lﬂ’ﬁ@l’ C 1%%[11&13(5/9@1 I ﬁlﬁmmbl&y@fdxlypce&m eyamgnmfo mhoyoeno- or
alkylpheny di al kyl phenyl ﬂg
di- G\I k%lxxl@tnm@y Omb(blnéﬁﬁ%tﬁtl AR ERRRy C1afloR- ParrBWéorfyIfo

c\ SRR e S S [ YR S50y

salakdbﬁﬁtugsrddwmyl iR4 hewmrd w}mﬁﬂﬁ ylibstined by lited substibueats selected

I b
oGRS BB AU T ARPETR - Yy P o g BISARy:, Ore
alké)hr @ QIQE%/QH@)' f%\i&éx@ cﬁtlb%idl cyRhARERe Anfifldtinforfel obdiaCky |
hal oar’yl’ and hal o- Cl. 4 al kyl aryl

alkgllam fomrydt rRercapgo 2C st llaylegatbonyl, Cha alkenEga®RRYInSUD; 614

2005/ 0 S, /
e B RORE oG RER SRTRR A SATRiofo grouns.
COMRAYIAEY éﬁtﬁlb(demleﬁt of38d presens mvamﬁﬂms plratipdyhd whivhtiobseful as a
3-kinase (Pl 3-K) inhibitor having a general

ph@phmgbfhngqﬂo} é-‘kp@@@ (RIe’idK) ggaﬂqf@r haviBg p gelpqra]os‘trupqural represented
eru%’r[] IB% fwg Ig % d®, fe Eﬁﬁltlﬁ élftgflﬁﬁ?erﬁger' selefted from
tin

er ’se e group con
therge@dwéq@bsﬁug of @j.gwklyplpneh ybphth e henanyy fybstituted Cy¢ alkyl and

h 3
phéﬁ‘%w%é%&?s%”émﬁﬁl Rs Bareryperseiscine ol e Borpsopgiatine o
c1g B3, t t rom ?ﬁéd eyt ﬁﬁymfamﬂgrduﬁmomeomﬁkg tUEIT-Rs,

e group’ “consi sting of phenoxy
CGGBIF\RM ok Rs; dmleAmnd Ra)ym be & rEingier sdecehfran the gtovelp lconsisting of

S SFRE YRR 657 ol byl o R o s 1

a %Bﬁieg Bhb&dinRhesrahepreshiinyefiorbisal d@)&ipogﬁ@wmlchlﬁ)uﬁfel asa
most preferred enbodi ment of the present invention is

phespbaiiqybinngitohBildnase {P1 K injibites héVIﬁiB asaerel HpchEyd PEfSI*ented
P I
o RSPy YL LA BB 5 g consin

of \&treipht ¢halRlC| §alﬁy]phﬁﬁylhedcuha1ﬁ1€@ LLetlitytland PReriyé gﬂ)umﬂrﬁhes a member

selggtlﬂfgc}q%dtb% rgy%anptcgggf r OUD Mgﬁﬂéﬁ té]l LP gh%}rf%ﬁényl Cis
alk%Q%I.:ﬁ{eﬁﬁg ﬁgl]lqohengd Qi%a%gf?@ﬂﬁ%h m‘dc' @?&ﬁs RN a member selected

15 hy ogen 4" is a phen
ﬁo&uhyxhogaml; samg\httclhamtclmedisﬂ anhbrasdissitohnneGits Aleyl geauns; 1s a

S G PORORS
ar}q&?{}ﬁ %’i’l‘a‘fi’loi{fhaﬁ)a@lkﬁx ¥traight dhainh@] Cak@Ndanéird cham Cig alkyl

and R5 is a _nethy

en ou
Clg @B@W Ghe hplp@@fz IYaﬁwrglw |3E<N13Fﬂr&fﬁ‘§?5: nd B dss2 ftt@l%%\?y
oriRLRGEVE! SakyCRERES! ti ons,



10

15

20

25

30

20 particularly to Pl 3-K inhibitors and antitunor
agents, conprising a conpound of the present
wo pwsentd2zah and a pharmaceutical ly acceptabl e CBCT/U82004/848752
further aspect of the present invention relates to
treatment nethods of disorders (especially cancers)
i nforeRAGE emBydiflenBoKhe plestrr iiveatiorefsfeamimpoand mhinht is ofefel as
compound of the present . ,\{)enti on is adm.nj ster?d to d
a phogphatidylrosiipl riingse G5 3 ibgALRaving} grneral giypetural represente
! T whigid VgAY b b herfifit 2R}, if 4 ARbBe
by A T 10, whilBin RE PR B p or R AR
selectedjfrone theqnowi ddnsistieg et eathplphsgiylglimdthylihenyl, tewhityh
oget her, i llustrate, f. ex l.e, features of ., .
R R R Env389 R3F Pad o o s
hydf Hﬁé’nt f}l@; Bgheh PQite%e FRihak oSt AUBRIMicnt bdlédisd fréhale group
Ny e

raw ngs, and specific | a_nguage will be used .
conistingg of rthoneies beidyboxyhbalephenoxy, streight chaieler 2l biggehsd chain

u rsto t.h 0.l Lmtati t 1 .
CfibE ok Ehver By 2 Bl g AN ERAR S eRlpy AR R e
strafgill‘ﬂf bisanemdichhiadt,i;ans/ gfouphe i nventive features

illustrated WO 2005/ 016245 PCT/ US2004/ 018752 10

her Biaynostpeefamer emborkimeninyitheRresahmvantiqnis agempepp] which is
Bl FSph BB LR S5 Bt gt
repReaneslsy Bornofla LAl er M indetetsBr 5,2 pheayt @ tetbutynBb ther mgmber

ithin th f. the i ti . dj t . of
selotd e S ot G 8O B Y BLob Y ot oAbt eohi oh
metgggm}%nﬂs Qﬁleogﬁé'nﬁl didtlérobRéHyD 11R6sheAPtardHitrdpH¥RY1 group; Rs is

The conpounds of thé present” invention are
hydregene Be ixt 2epheny] swbstitofedtwith #t deasouiersgbgfithent selegted framehe group
Rl .R4 RL R4.0 R4. N *H2)n N ~N :
consing ef PgoR: DR Ao T oGt alER Hh G My Brinkdid hain
cl_{ hkyl, D EBRbRY, [T, GaRalBshed ]l dndtaieC, sakephat] broup SdRs B.a
n one aspect, Rl and R2 can be each independently a
methyhpoupsel ected fromthe 10 group consisting of
hyd en Lkyl . r i
et TpgpRyst o et Bt povl B BintopudiaPtipositons,
parfiedlgly t0BIB-K iahipitosnd ahiihed agérts) camptisiagk compound of the
substituent, hetaryl _S%&st ituted with at | east one
Preé%élt‘/i_etlﬂ‘é‘hﬁf}d BPhaATReFeusGH Lt 3oCERt CRfHat | east one
subgt flu{;[H&JHS e A BA IS QLA ikYdntioH Baihich t @éhpehtin@thods@TSlisorders
one’‘stbsituent. |nranot her aspect, _can be a nenber
(espetiaibt @dcdrs)anfludreed bp Bp 3 Fondiestin ag efectivedimsgyahof ggqaypound of
al kenyl, aralkyl,. 15 al kyl substituted with at | east
thegygsed ¥‘?1?t’c°&éﬁ¥‘5m]é’r‘5§?rﬁ@royw ot gi'e a?s\ivi th at |east one

o

SUbgiaftieQRt feaths BRd adRAtdEss of3E: Pridhtio Wil Edppasend filBm the
In an additional aspect, R4 and R5 can be each

dethifetbgrspuietin high falleives taken caosioeHgvithéhgicseypanying
dra%volggssl, %Vthllc%gco g&h&%ﬂﬁ&%&? by way of example, features of the invention.

C

DETAILED DESCRIPTION

Reference will now be made to the exemplary embodiments illustrated in the
drawings, and specific language will be used herein to describe the same. It will
nevertheless be understood that no limitation of the scope of the invention is thereby

intended. Alterations and further modifications of the inventive features illustrated
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al kyl, al kenyl, cycloal kyl, aral kyl, aryl, alKkyl
substituted with at | east one substituent, cycloal kyl
waosvides ed with at | east one substituent, arpCT/US2004/018752
substituted with at | east one 20 substituent, and
aral kyl substituted with alOl east one substituent. In
heres 6d Sdtitenalvipplichiiensiof ‘ﬂ&qﬁrlmmles dfehe ovpetiond as dhwsirated g

REXCTTERAECENTA T R
dlSCﬁ)g&l% &6 %o b @‘Qldeﬁ‘?i%’ﬂghﬂgsl s)écc)ﬁé benaldhtigan be a

trai ght or branched chain 15 al kyl. In one
as mmbamemnmrmm inaention Talaies i@neYel ompRynds which are

e ST T oS S
1nve§1ﬂ§n ﬁlre%laﬂfr)ééen&@rby%e@f tieafohewlipaRyelal foranlmat i ¢ or

carbobicyclic aromatic substituted with a straight or
branched chain C1_15 alkyl. In still another aspect,

any of R4he ®ubst|tuent|? can Iy selpect ed MD 200 4)16245
. .

r@(kyl\ qﬁ)/@g?bﬁ 2 al koxy- cak/boni/l
S h RE4 al

, X
Cl. 4 aIN<yIt [ ner capt g, ph yltt‘ﬁy% pyrldylthi|o (94
kyl SLF:F;I nyl, Cl4 alRyl sul fegyl, anmi noR2C1 3 R3
al kanoyl am no, nono- or di-Cl_4 al kyl am no - to 6 5
mentRoretilaycl i ¢ ani no, Cl ForaiuaHoy! benz%yrnU%
to 10 nenbered heterocyclic groups. |In another
enbodi nent, R1 5 of For mul Formula 11, and/or
whq:@pmgaahqap%tgg\er@@lec“fg(i @Eﬂ ¥idual l'y selected from

M arfn%&ﬁé aﬁéecml %B& &S IEOENE rln(ﬁ:‘i%ncféfnﬂ? UGhenathed sel8&@8d from the

IeS can optionally be substituted wth
groap ccbrsmmg oﬁhychugﬁn; allkule atkensdc ak dietagilyaraligib heoralley)y alkydn

subat,ltg%ggyaighb% ng((): CR gﬁge ,2%%1' s(%b t{l%é \fﬁatba{t(ié/a]% %r%nsu st1tuent
het:ﬂgf %9%%%@1{ ét%af%f SiEBubStitGént %ﬁl&&pﬂbmteldamﬁf aredst «me

ntarning 1 4 hetero-atons or 1 to 6 heter atorrvsR
substituentt @l Iﬁat:trahkw}xgu@etﬁutedu’i’lfhﬁt leastions subgigfsht. [pRoRALIRET Rs

cange aPRBBT By eIer gt BRarres o Rty PRRRIALR HRLPURERN, fallot

alkfIr suB&tRRASHHCA 2daBt duk stibstivhday,| ar@kplmubstituted withddi iletasml

aspect, 15 the substituent c el ect ed fro
subgn‘@lgpi @6}135,5&(}2@ §0- Qaﬁl@ c‘ﬁﬁz ddatlo aspect R4 and

hal o ; l 11, rogen,
G ) A gt v

alk§D Blkeng@( C}iﬂloaﬂdyl Aaraikkly by aﬂiqzl stlgstityted with et ]@ps;t ®ne mlzﬁtltuent
cyciﬁ%}@ﬁﬁétgﬁ% withat Egﬂ%lé S a{ b?yq é}lbseiul{ici Qith Gt tedst one
sul%&%@éhf 9% nggi:?’% ubs@ifed winat léziislt eXOsubd@ubiit. one aspect ,

e each independently a nepber sel ec&elgomula

f r oin adverdageowish dwrisvetionghe Fomperisgerordseiaif GRS
I1, E]réc? nc@(?ed u%?ﬁ%g%%lgm%ba tﬁt\é{l ’Wl@!{]‘%g%{ls gﬁ%ﬁgg I%@éﬂéﬁsﬂiwe(r) any of such are

usY b@cb%diﬁgﬂ?,, th bIk§l @htbeqr stht@n ohedndtedichai@LC 65 alkyl. In one

al kyl pheny phenyl subs with at | east
o e Y] BRPR Gy P elqal i S BspecfiialfEtg boap be o

str ﬁg&f . Fc:hs& Eﬁ@? e 8@11&41&91 O QPR D ShdralRyERARM,
carbomonocychc aromatic or carboblcychc aromatic substituted with a straight or

branched chain Ci.s alkyl. In still another aspect, any of the substituents can be selected
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25 C1_6 alkyl substituted wth at |east one
substituent, COR5, or S02-R5; COOR5 CON R4, and
WR2050m2ahot her aspect, R4 and R5 can be each PCT/US2004/018752
i ndependently a nenber selected fromthe group
consi sting of hydrogen, ClL Bl alkyl, Cl1 6 alkyl
fromuths gioup hemlsﬂnfgh)f attrd, hy&bxmr@ancs ehibbmbyle ntono- or di-C;.4 alkyl-

| Qal kyl h h I
oo sk Bing Ak BB oabapde Ct SKH PRERR an
ha1@1%&15k 8l o8 eémw ARRLptd tbﬁeﬂ%hr%% Bf&daﬂ&w wgtaﬁ@mhnﬁfy?t@ 4

can unsubst1 f ut ed or substi east "one
alkslawicmytl wEne,. Cilsrallomeylaspes monoher di+(|?<1y4| all@émnble 4-gto 6-

rai ht or br ched chain C1, 15 not her .aspect
e R Bl AR petsenoy gy apd o AT BRI s dRR RS et
grogpkenyl. I'n an additional aspect, the aryI can be a
car bononocycl i ¢ WD 2005/ 016245 PCT/ US2004/ 018752 12
ar oleatiothes embadimspt, &y ¢ 1of Fommephthioemyladlsndion Fowpula 11T can be
eacrﬁillﬁ%lYI %lﬁg%l?ﬁttedaﬁn&ﬁhé%{&g é@%ue% %teg?nl can %Msed where
thelhedieticzrean opticially bars@mtuted with ahEtm fonbsuhstitient. akcroedingly, the

containing 1 to 6, heterog-atons _selected fromth
aryk esh s ¢34 goraepnoax%ceaxomgm R GATBRR e POGRHS SfQPPs inpe abpect,
the% ﬂecran @z E%]‘éferorﬁéﬂ nga{cae{r&)ﬁhu@@lrhe@&oﬁc -lic aromatic containing 1
ononocyclic aronatic or carbobicyclic aromatic
to zghetem -doms subm 6 hetedatoms kelected fromi cg:tygem Bulrﬁlnraamdhietajogen In
cgai n Cl ﬁS a#yi; In a further .as ect lic aromatic
anq{ist2ek e MAlKVhEARDe B RATBIR S AT RalG Grrarhobicye
suﬂgﬁiu%cpspitﬁ‘)igﬁél hidr@diched S €| Niang/l rdu®. 4n bebedifoRdl asfect,

ero-atons sel ected fromthe group
thecsuhsltsemt ngn bﬁ se:lﬁoyagieﬁwomslnﬁ gravp eensisting pbbalpgenaka4 alkyl, Ciq

v 90 L) 5 B LAEL BRI SRt i,

amiridg ﬁﬁﬁﬁd@ﬂ'ﬁll(yl 4&111(53%@16 &ﬁh?l} hegcapto) D, 4 hkybeatbpnyl, C;.4 alkoxy-
consisting hal ogen, C 1-4 al kyl, C14F}?1| alkgll,
carpanyl, fyfoo lk@%ylsul@wl,@aaqu mQsof o digh 14 AlE A Grbamoyl, oxo
(E g&&x hal ophenoxy, phenylthio, pyridylthi o
ydrox car boxy, cyano, nitro, amno, Cl 3
al kanmyd @pedapR, iy cambechaelﬁhddpemldkr;ﬂyaermambeﬂselﬁcted from the

gr %ﬂ)@ﬂgg@r}%ﬂqﬁy (F:liolg%i %?ag(ﬂk ‘g%g 8h‘§}P 16 afkfy& p%aﬁ naphthalyl,

het%ég}’(li Sulikd1 @Mﬂ)stmg%d—w;{ﬁ aﬂle@ét‘%)ﬁ% %%sftlﬁﬂé’d strithBordrned bhain C,.¢

., nono- or di-C al kyl - car bamoyl”, oxo,
alklylph@nyi, plfenyl s)lbmtuttdrm&r @de&fréomﬁr pibsighens, a andrhgnzyl. In one aspect,

co i nati f or e eci
o Or PP TEE s BB gl S EREBE Bl €1 TR, araly
(31% uh@l sivdtigebam i atdbask saééub@meﬁtyc@tm ot S%~R5l 00-0-Rs, CO-N-
accordance therewth, and can be eac

R4j anddpre i enethgr aép?ﬁérﬂ’sﬂeﬁfnds%i Célatbé&a‘fbr @ﬁmeﬁéelalrymembef selected
f
fro%?{gl%l g% nc%nglrc,tn‘f‘%%ﬁﬁgﬁgﬁeﬁr S]t(’r ik ht o?ﬁ% rsgtgsgtﬁmg& c\:xﬁgll ar‘ﬁ least one

sulﬁimﬁ:na lckylbal&yilh phdriyl tphetnydi sttlb\stmlltedl withtat leaste@ns ghisstintent benzyl,

nd_phenyl substituted with at |east one substituent.
ang graliyd s5¥BEct, R3 can be a menber selected from

hyd '119 Qﬁ Qddlﬁéﬂa*il 'eﬂlBBdlﬁ{enp H 0ROl ubafel. tRerdlokigh be C1_6
aral kyl, and kyl" substituted wWth at |east one

unmswetdmmubstmﬁe@mim.é teagtyme stbstifuenin dn omBaspes, the abed pan be

dent . |
NE e SR —
bréﬁbg&% éltalﬁ%/ Ca 1sSllEen 0 M a0 sdditi @At hpdcts thdiany] Cin 6e alckibomonocyclic
substitute
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with at | east one substituent, cycloal kyl, phenyl,

phenyl substituted with at | east one substituent,
w@06/0an2ad kyl , and Cl. 6 aral kyl substituted w PET/ESE2004/018752

| east one substituent. In yet another aspect, any of

the substituents can be a nl@nber selected fromthe
arogaiugr cactarbédyslic mgnatic lgt-mipy [ yhtadnoljsn aspheﬂ, thetvynlphliyl/can be a

t hoxy, _ethyl o pheno ben

Ca 4 kY iR Fo ) o Nerkeyt, HepeRen cancbe4 heteimonasyistip aroggptic o
hetéi@lﬁcf;’&lcsd%rﬁgﬁce&ntaﬁﬂﬂ%tl h§ 6 %E@Wat%ﬁﬁ%bl%&ﬂeﬂ! Groff the group

straight or branched chain Cl al kyl and phen
consinnhelroxygpe stl fuRRdgdio gss. é@stel&rmhqrramct,ﬁ@ld agaléﬂpsa bea

caﬂz‘iq‘?%?ri???%%%ﬁwwﬁr S brey o RaRol RRP B spfitindisg wim a
traffhl oSAAEBARESATE . s iRylnah @Ffﬁl@mét laspedt, baﬂ@afamlwl caAabda

ni trophenyl. In an additiopal Pect R3 can
het@emen@%hc AogIALiR pE helgRicyplc arpmatig ﬁ?ntﬁﬂl%rlawmeremlﬁs or

1 to%llgeq?l ; u rhs sél@ctt%f AR gz%ﬁ%@&%?s‘ﬁgi% OE%X Qﬁ r%ncﬁ’gﬁ@élen

I"éa ne subStitu ecte

and{1 sulbitit?]da& vxgthcumracghm st Bﬂanﬂg:dcmham@ag\ oRmhehanmy hquqf, the
al ophenoxy, .strai ght or ran haj.n Cl
subgugts AR ind @GHQ@%E/ era%% St ezsf%‘%m“;ﬂm%é of

hald %éﬁﬁ E?J’Calﬁglp @F&h?lgﬁk(}la@l ?ﬁal@alﬁ&i}a icoh auec;x;bt‘:?n ﬁik?ﬁhlo

anot her aspect can be” phenyl
phenpxyl; halopHenoRR pha‘ryhbm, ayriéytie, hydtosyt @dbdxb’omanph@tro amino,

he h
o oty R ahbRS oh O ARSI, gt PR Y ey
fonfngp ﬁ{e@éhl?ﬁﬂﬂm a&@ﬂcﬁbbﬁﬁp@ﬁmkoxy%rmm helfbydy ogeylsulRdyl, C.

substituted with at | east one
+ alsylsaifonyl &hts ezlz benzpylomonpeotglidup alledwarbamoyl oge, thioxo, 5

e FOXY, chl or ophenoxy,
K)ﬁg?ﬁngEdggﬁ Qaﬂ’%%ga%r|§%5€?§%é¥ and R5 can be a
met hyd mof’a'@eélﬁb r&ﬁlboSmiBlt ithesnetbtiad b’ayﬂ be aithet washkstityted or
al kenyl , or ara nmeans

Subéﬁl‘élfe@a?l”ﬁwt legsp OH%SLIQP%W?F Taracaqrémﬂh%?‘ésﬁ‘bgmd&e Ry © cach
1nd@1ﬁenﬁ%’tg\} 4 hldhBer Mec@edtf?orﬁ Zﬂégr%ﬁibédﬂsfstiﬁlg ??st?’ﬁélﬁ &k 8FhntRdBhain

up consi sting of hydroxy, (iii)
Cig ylémb phdriyl, )naphthyb atmaight, or bvdncherthchairnC: dalkﬂlsuhstnuted with at least

| kyl b
o, srmeny! Shre B bl sonk; B sy
car B & mRRBBOEYoctddftdmh h?@r’o?&h SRSXN: or bratiched clfaln €6 alkyl, Ci.6
al kylthio, (xiv) merca (xv) phenylthio, (xvi)

arafhgt,iadgt ICh hiatkyl eubsmu;edcmtm at laatsv'( 911%$Hbﬁ‘i1tﬁ91ﬂt Ip ﬁwthiﬂ) aspgct R4 and

| kyl fo
Rs ?g& & u% %ﬂdegfj F(&é%%ar?ﬁgﬁlgg’ g%lug %Qé?s)féfﬂ@ dFBydrogen,
strﬁgM%n@ﬁe@Mﬁiﬂ C; @ilkylpstre(ightlor bban%d&lﬁin@1kal substituted

xXi v) benzoyl and (Xxxv) to qe
withet inagape SpRstigicot ﬁ§°10P11<YhH§?nYE>é’hﬁ@f éab%twgPd with af; leaf qng
suﬁsmu%nis gﬁc%nfalll{}@t dnﬁ'tl anlf{}bl%uﬁ‘sgﬁ?cgﬁ G5th G ?éag%netsﬁl?stltuent In yet

i nclude pl ural
andtﬁér&a@pemt siny ol &mubh&uﬂmmd:ea)he aahsabcbryseledtiedtfmmaﬁle group

consihaor BiFyE e st UG Y SRS gy W P PO e g Hon
tnﬁ&ﬁ&%@@ﬁ@%m@ﬂé&ﬂﬂﬁbﬂefInltlonS set out bel ow

In one aspect, R can be selected from the group consisting of a straight or
branched chain Ci.¢ alkyl and phenyl. In another aspect, R, can be selected from the
group consisting of a phenyl, Ci alkylphenyl, C,.¢ dialkylphenyl, Ci.¢ alkoxyphenyl,
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The term "al kyl", unless otherw se stated, neans a

strai ght or branched hydrocarbon chain having 1 to
wazxosprefitrably 1 to 6 carbon atons, and i s NOPET/US2004/018752

preferably a nethyl or et hﬁi group. 30 The term

"aryl", unless otherwi se stated, is used throughout
halbptengh dﬂiafdpheﬁyl,mmdtmtropheayil dn aaladdlubma:l aspect, iRg can be selected
ropRFah ol s Y ol St B 2t R e
a pﬁ&ﬁ/fl SRt &NAR hEBa? bns Mﬁﬁtlﬁ@ﬂt' s%le@feﬁ Rl or nsisting of

napht hyl groups. WD 2005/ 016245 PCT/ US2004/ 01 752 14
phéFiowy,thearylotie ﬂlalophenoxwﬂt@glt ot brenglied eheindtiedlkylsCrsalpxy,

nalp RN aRL ubrocdoR bl RS wpbd RF R s Bantbuerbranehy

chﬂntp64myptero atons sel ected from oxygen, sulfur and
nitrogen, or a fused bicyclic heterocycllc gr oup

conimdnetlieg apeeh Re caebeplinyl oisb Wl Be caHbE # Bienbey tlssted from

the il orSRind b MGG ARl b, BB ndbipcyphenyl,
chlgfoltplhﬁl% clxhihlsﬁophgyd),fﬂt(dr()pﬁeﬂylogmimtr@plne)&yCbeaaIbkmydrogen Ry

|
carta R e dtdSAst PR OE RN SRR (b
co&?s”clﬂg %Y chlggffé fﬁ%ﬁﬁé’ ph@ff()xynbérfz?loxglXdlﬁo@ﬁhé?ﬁxy,(r%iéth%))(y, ethoxy,

['am no, " (xil11)
andviifbmpinogthylx sgd Kg[camlmla(mbﬂlyhr bonyl (xvi) Cl_4

| k - a '
R T Y R LS (P, e R
Cs9 onc@éalﬂylatmlaimpb@wmkyl graslxps)wmonay@e cHbtitited By 0X®5

groups. The term "substituted ar I's_used throughout

suhsh@eg@@@lecﬁeé éionbﬁhetgmmnsmtwgﬁ éll)zmtr&r(yb hygrexy (wa Cyano, (iv)

bstit
B L PO, Dy St PP,
caﬁbbhﬁy{wu)(siulfb ) (1}€§]ha{b gféﬂJ @nCky hl;koﬁy, \(il) ﬁﬁerfbxlyaﬂxu;l hklopﬂ;enoxy,

(Xl(lQ/?:l 4 ylkﬁléblad%}/‘f) neeir%pt%ﬁaﬁ pﬁe&ﬁ t(i%l Pmév}ﬁhé%n%%gr(%
al iyl Q@i 1?( el %%y 1%11 g@rpﬁb &Nid 3)a11§a%?g%.{mné, XkM)

rca roon
malok oxdi- (C@;rdibﬁ;ahmo( (omn) $- Exﬂ-ﬁmmb@vcdlcwcl)c @uing, (xxiii) Cy.; alkanoyl,

al kyl sul f on Xi X mono- or di-Cl 4
(ogyk8anZ QFBQM) i& &Sggﬁﬁtefé&f;% E%MPBxo groups.
The Riyist S@ﬁbtg’@thaﬁ YH %Eédtlﬁttlﬁg sﬁécﬁﬁiﬁﬁo@@&i thie Qﬁﬁéﬂﬂl@d eRfins, the
Accordingly when the aryl is phenyl, the
singiilag farens " "siubend tthe'sclude Phléal peferentsigdegs ﬂ@rqoﬁ xt clearly
dl(gc%m ttkl and any conbi nation thereof 20 The term
P0i%d hetaryl" is used throughout the
specinfdeg@iing aﬁd)clﬁi&ﬁﬁg tHeqiredel inaentidasibe ifbltuviap carminmygy will
be substituted to 4 substituents selected from
beuped m@pwéar@@ﬁ@ﬂs@ﬁ ﬁ@ﬁ@fwl(lﬁ ot gl S, (i) Cl.4 al kyl,

(iii 4y 4
a1 ey Py BT RTeKy pipie el RS sl on fiicnyd -
hydachbry phz(ln Lyving ano 1 5,(pr¢ferabiy bto § zarpon amnmoand(lx mO)re preferably
? -Cl 4 alkylam no, (xiii) fornyl, (XIV)
Mﬁ@ﬂ)&@ﬁ gYT8eMP~Cc1 4 al kyl 25 carbonyl, (xvi) Cl_4

al keppy &1 | unidss btHetwiss khRd, iX¥éd ﬂh}ou@ﬂmtﬂt the specification to
al kylsulfony (xi x) carbanoy i, (xx) nmono- or di-Cl 4

m@hl@}llarmﬂtﬂaﬂ’mw hyqrﬁwyorbgr@unndn(axyg,haylngm texl4 cgrbemgLoms is
pr%fhar@]gt & {?rélﬁ g%gartlgﬁ% J}ﬁl{a%%.e %éef‘eﬁed"é)&%ﬂl% HSEA 51% dfe phenyl

and naphthyl groups.
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and fluorine. Additionally, the hal ogen can be a
brom ne when functionally possible. The conpounds of

W0 b@spresent i nvention may be geonetri c i somerBCDIS2004/018752
tautomers 30 dependi ng upon the type of substituents.
The present invention al so ldovers these isoners in
se rfﬁmemm "Heparyk', sudcsstatleerwise statagls istused dwdughout the epesdlication

to sER o oF FsEbraY Beapeen pr Sauneris e GooRTERRS g 4hetero-
atoRl§ §36REd ¥R kY90S, iBA4ad RiHld el 2 Qi Selithi Syt lic histetdisrclic group

pr esent i nvenfron al so enbraces m xtures of these
contqmmg alto b hetee-stomsdelepted iftont exyean, suinendafitrpgen, each of which

) B0 0 B MRS GTRSURAR, Sl E SRR

hal@gfent @? G alatkyi Qﬁi}ﬁllaﬂﬁlolatkal Ity 0.9 haloalkbyy,dor€ps akxbxy, (v1) Cra4
ic exanples 5 of acid addjtion |ts. ar

RSV Ty i Bt (SR h iR D) SR, G frono- or

dl-é?’ 119;?518{590 Jjﬁ%mﬁ%@&?j ﬁlgﬂcgpt@cﬁx% c§y£ﬁ<91f RO, %m) Cra

YricTact o organi ¢ Aaci
alkexycturbanyi, c(xml)(suﬂ‘o; @,Vllﬁc(hulaﬂ(}dﬂuilibnylp Cop) @mm@y&,. (dg() mono- or

oxal ¢ acid, uccinic acid, fumaric
dl‘%@i*’é Yirearhamoy. gz 5101‘%1?:’%‘1 &XHH XOBIPURS- acid, tartaric

aci fine Glh MhithsAkdh aryl8d R0 AFUL SR ﬁw%?bcﬁﬁcatlon to mean: a Ce.14

et hanesul fonic acid, aspartic acid utam ¢ acid,

arybgroup Sihéahi hryebd Subspitautasi sl tof4 wgﬁlt@e@a rsqlgctﬁch EPudhe SIups

coisivef ChaLsh I ragNeel iy A R atkogyy () O
alk@)iy, %ﬁb t:§4mktyhh1@r Pnhydﬂ@ay q$iii) smbxﬁs(lmymd @yiniteo, (xi) amino,

hyl ami ne, “et hanol am ne, 1ysine, ornithine, etc, The

(qub mesmener dir Gaealylaminoy (&Ih)eﬁorféﬁlb FAReReRFaRtP oY) fryeplkylsearbonyl,
(Xv%wlé“nat 0 cgazbog\& ,l(!?\zls) ’S(#Dglghl afishiffonyl 6&7?@%6&&05/[‘ &xx)

dns ’t her eot
moher & didl t,elkylcaparsel) (;ah) M&) mdc(xm)sthmxb @roq;uso dbe aryg can be
t he conpounds of the prese ention_.are ﬁt@%@‘ 1
subsfitufgdend @%P%@%@@w% ACERT Hl&iy 1\5 Al &S BR E’“i eny
nn%%ﬁ{ étltﬁ?ehedrt iy > 18 mdid] to?tﬁ%gélt%@ SanH@My B&mBbti@Pih¥reof.

edti vé groups, depending upon the
ki n ﬂfhe)fermu mltstltutal hganyligs used tlnrosﬁhcuft thenwpepifiepanetoingasn

eSS B SEIRILEOTRYS RNl o e

grorug\é%ﬁélﬁﬁmgt&(g@latdg@n qti) @i pakyl yiy C phabalgyowp) Cy\hkm’loalkoxy,
req ui r ed protectlve groups are renoved. to

gi v
(V)t@la adlensiyr (‘:Vd) qar odkidthio, (Budhsres, @rm)s%lpmm G} ‘Fbﬁ‘ﬁai () nitro, (xi)
oo SHD B AYEEy DU, P B0 (BCHREp i 1ot
caﬂb a(zlifvl)fwlhgﬂftﬁdy—cagfo@yléxﬁr) euB‘dSLC(muD 6314 e]kglsulf@qé,e(rxe()
ts rotecgtive ou nic
corbERe Nkl CeAmqRgn T SECrrrdkygess OYb Cas gy e &ép?ﬁnoxo groups.
syntihe %érﬁf[ 219. Z?B 36? aﬁaﬁ&%n[' ?’s lﬁe@lo Qasbhed & leﬁtlnﬁﬁ@oe@ﬂgja chlorine
pyrazol o In-6 -one conpounds is
and Flborser. a'tckﬂtlaml]fyothle dakgenicantbe PbiemiiamwherRfungtionally pessible.
AT %@compoun% of thRé present invention may be geometric isomers or tautomers
depending upon the type of substituents. The present invention also covers these isomers

in separated forms and the mixtures thereof. Furthermore, some of the compounds may

contain an asymmetric carbon in the molecule; in such case isomers could be present.



10

15

20

25

30

N NH2 Reflux NNN 2 OR2 H 30 WO 2005/016245
PCT/ US2004/ 018752 16 The reaction vessel was charged
worak/oaehopyrazole (1.0 mol) dissolved in eP¢yUS2004/018752
al cohol (10 nlL). The appropriate al dehyde (1.0 nmol)
and di medone (1.0 nmmol) wek% added to the above
Thesrbsent tuventitinl Ass¢mbréasgniaturesodithdse wpticad isoneers Aifgethe isolated
rea ﬁﬁili on mxture was heated to 80 C and refluxed for
forrgs @ e 15pMEI}-eact i on vessel was then cooled 5 to room

t eNGhALEILE coRPouridd Bf BRI iMRMtioN@fy TBFR Y&, UL is he guerdlar
pressure on a rotary evaporator. The resi due was

limttatiqnusodoegiasiibe alhfomes areharmanotigically aceppigbde. Specific examples

crystallizatio he i tod Lt e 0
ot 10 oA T he sl S5 Brobienlt SR LhBorHihhRE
hyd2sBIb @I act® MiiEdiedis acid] lfdiic 3€ld, Aftrdd i, iphysphBfle 9&Gd Jétc.O

Ar, OFEthanol RL R+ Ar-CHO + 1 rN NH 2 O K Reflux NN |,
orgapipacids syches Agrnpic agidTasstis addinrapionicssis ovplls acHh mygRyic acid,

j j e 110 k) o di SSalvesh a8l citric aci
AP B8 0 BT SHR A Ol RN i
methagksibuit oids sthaiedulfdniOacidgrasprtiveecid, gldtede eddidie Sppoue

While stirri

sol ution ng.at. roomtenperature. T 1
xRl O SRS PP 1 e 2B e s urs el i o
sodfi, {htassineh, RERALHGA, MEISA! al@funt, RN FQQLHith BrdadiRases

tenperature, and the sol vent was renpved under reduced

suchrae sstindamion, ethyleminey cthanpianiac.dysing;ranithine, ¢ire Tha gresent

) rifl by .fl ash col hro . i : -

N A e L R

thetddY 6fhie QivoEYn 8¢ well BepdlympahéshderdOf. f unct i onal group
transformati on net hods well known to those skill eg in

t heHareinafigh ireyesentpfive pipspcnior Prriugingdhe porapmyads o1 bapresent
. T 0 i i .
B L
matRRR Mt dtbemby pesuifablygaotetted withoprbecivgdroyes] depending

ot her . conpounds of the present inventjon and startin
DGR SN TURGRMBEETaER | oot O SRR SE e 1t may De

ad\;ﬁﬁ{agéénﬁl 15 pi&e(%tl?l‘?e ﬁlﬁﬁ@;oafgﬁ%}glﬁfs #ith igfbu%lé‘ haB BAYVRadiBy be reverted to

processes or by net known to those skilled in
thetdnigirmi funcEend] godupt AEheremquirek theprotgcittesgrobpsearatanaeygd to give

e
groupl RE IEREPISESE thY glofipdvhisA nlay RN EEA D Frotcdpisse functional
groups are shown in, e.g., Greene and Wuts, "Protective Groups in Organic Synthesis",
second edition.

The general procedures for synthesizing pyrazolo[3,4-b]quinolin-5-one and

pyrazolo[3,4-b]pyridin-6-one compounds is illustrated as follows:

| . Ethanol

+ Ar—CHO —_——
N” "NH, Reflux
R, o
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The isolation and purification steps are carried out

by enpl oyi ng conventi onal chem cal techniques such as
we@ziosac2iedn, concentration, evaporation, PCT/US2004/018752

crystallization, filtration, 30 recrystal l'ization,

vari ous types of chr omat ogr]eﬁphy and the like. WO

200BtDiB2AMm PESELIUS2O 0Udrdd vath armﬁ'lop’mamias(li()omnmlbﬂlssolved in

e ST (G5 eSS DA SRR PR o

weteSRIRA So heTabbRs kAEEn WiAKkEHIrfing QRO kem ?éﬁtur@.e The reaction
separated by neans of conventional optical resolution

mixtwetwesdiegied do 80 6(9 an@rqﬂuﬁgd fati6a® he Thoeactiemyesseliyasthen cooled
conventional o ca active aci C tar

to AR, AREAE RO AT 1% SulHoalRa AU Gy @ rotary

evab6rafirVEh® pdsidual was t?lwr@ted Sﬁﬂfﬁ&exa‘hemhﬁrdﬁreto dhduce crystalhzatlon
di astereoners can be separated by conventional nean

Thes ¢jid p yodueitw ankiltered 94k a1 ashgdsg budapily Wathohetang 2ap ﬁlyled under
am#n@nta(%ghftfoﬁg » Y 9Bt ulrl%}g%r Lan al so be synthesized

ropriate optlcally active starting

R corrpound Tabl e 1 lists thg structure of Ar
1 sentati ve conpounds of presenEt!!EE\é?ntlonR 10
4bos/ 01624%3@4@820:04/ 8 re |
{NUCINHe |1 D Structure G C, H3C\ Refluk-CH3 O- %
CRCOHs \ C1 0 CO\ O 4 R0 00 N G NN o
NGB N NIl NNocHAB3INNGB HcoB 3 aR, H

CH3 CH3 OCH3 0-CH3 F 0 ~Cl COHQ p/ O

The reaction vessel was charged with aminopyrazole (1.0 mmol) dissolved in
ethyl alcohol (10 mL). The appropriate aldehyde (1.0 mmol) and Meldrum’s acid (1.0
mmol) were added to the above solution while stirring at room temperature. The
reaction mixture was heated to 80 °C and refluxed for 6-8 h. The reaction vessel was
then cooled to room temperature, and the solvent was removed under reduced pressure
on a rotary evaporator. The residue was purified by flash column chromatography.
Yield: 50-75 % Purity: 90-95%.

The desired compound of the present invention may also be prepared by
functional group transformation methods well known to those skilled in the art, which
may depend on the kind of substituent. The order of the reactions, or the like, may be
appropriately changed in accordance with the aimed compound and the type of reaction
to be employed. The other compounds of the present invention and starting compounds
can be easily produced from suitable materials in the same manner as in the above
processes or by methods well known to those skilled in the art. Each of the reaction
products obtained by the aforementioned production methods are isolated and purified as
the free base or salt thereof. The salt can be produced by usual salt forming methods.
The isolation and purification steps are carried out by employing conventional chemical
techniques such as extraction, concentration, evaporation, crystallization, filtration,

recrystallization, various types of chromatography and the like.
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"\\'i pl HHCO4 NCH30) NNCH3y NNI | CH3 O

NI I NNCH3 NCH3 H3C( CH3 017/ HBC CH3 Cl p3 CO
WO 2005/0G24CH CH3 H3C C Cfl 0 0) 0) p QIO | CH3PEBUTSHP4/H18752
NNCHNI I WO N/ \'l 3 NNCOCH3 CHs HN CHs CH3
Cl H3 CH3 CH3 CH3 QO ICH3 0ld0O) Nf I I I CH 0) / O

OD Na€ibiBs fdriis GHsoMeSHdan BY)solatdd by ddnvbhtidnial procedudes hbkihg use
of %@g’chel_mBiggl 1 ere%e%on%mirs. Fo’i instén%le, riaceomilc_:l%gm%ognc{s can
be separated by means of conventional optical resolution methods (e.g., by forming
diastereomer salts with a conventional optically active acid such as tartaric acid, etc. and
then optically resolving the salts) to give optically pure isomers. A mixture of
diastereomers can be separated by conventional means, e.g., fractional crystallization or
chromatography. In addition, an optical isomer can also be synthesized from an
appropriate optically active starting compound.

Table 1 lists the structure of representative compounds of the present invention.
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One embodiment of the present invention relates to compounds that inhibit the
activity of PI 3-K alpha. The invention further provides methods of inhibiting PI 3-K
alpha activity, including methods of modulating the activity of the PI 3-K alpha in cells,
especially cancer cells. Of particular benefit are methods of modulating PI 3-K alpha
activity in the clinical setting in order to ameliorate disease or disorders mediated by PI
3-K alpha activity. Thus, treatment of diseases or disorders characterized by excessive
or inappropriate PI 3-K alpha activity can be treated through use of modulators of PI 3-K
alpha according to the present invention.

The compounds of the present invention may also show inhibitory activity
against other PI 3-K isoforms, including PI 3-K beta, gamma, and delta. Therefore, the
present invention also provides methods enabling the further characterization of the
physiological role of each PI 3-K isozyme. Moreover, the invention provides
pharmaceutical compositions comprising PI 3-K inhibitors and methods of
manufacturing and using such PI 3-Kinhibitor compounds.

The methods described herein benefit from the use of compounds that inhibit, and
preferably specifically inhibit, the activity of a PI 3-K isoform in cells. Cells useful in
the methods include those that express endogenous PI 3-K, wherein endogenous
indicates that the cells express PI 3-K absent recombinant introduction into the cells of
one or more polynucleotides encoding a PI 3-K isoform polypeptide or a biologically
active fragment thereof. Methods also encompass use of cells that express exogenous PI
3-K isoforms wherein one or more polynucleotides encoding a PI 3-K isoforms or a
biologically active fragment thereof, have been introduced into the cell using
recombinant procedures.

Of particular advantage, the cells can be in vivo, i.e., in a living subject, e.g., an
animal or human, wherein a PI 3-K inhibitor can be used therapeutically to inhibit PI 3-K

activity in the subject. Alternatively, the cells can be isolated as discrete cells or in a
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fragment thereof, with an inhibitor compound of the invention. The PI 3-K enzyme can

oo

include a purified and isolated enzyme, wherein the enzyme is isolated from a natural
source (e.g., cells or tissues that normally express a PI 3-K polypeptide absent
modification by recombinant technology) or isolated from cells modified by recombinant
techniques to express exogenous enzyme.

The relative efficacies of compounds as inhibitors of enzymes activity (or other
biological activity) can be established by determining the concentrations at which each
compound inhibits the activity to a predefined extent and then comparing the results.
Typically, the preferred determination is the concentration that inhibits 50% of the
activity in a biochemical assay, i.e., the 50% inhibitory concentration or "ICsp." ICsg
determinations can be accomplished using conventional techniques known in the art. In
general, an ICso can be determined by measuring the activity of a given enzyme in the
presence of a range of concentrations of the inhibitor under study. The experimentally
obtained values of enzyme activity are then plotted against the inhibitor concentrations
used. The concentration of the inhibitor that allows 50% enzyme activity (as compared
to the activity in the absence of any inhibitor) is taken as the ICs value. Analogously,
other inhibitory concentrations can be defined through appropriate determinations of
activity. For example, in some settings it can be desirable to establish a 90% inhibitory
concentration, i.e., ICq, etc.

The compounds of the present invention exhibit kinase inhibitory activity,
especially PI 3-K inhibitory activity and therefore, can be utilized to inhibit abnormal
cell growth in which PI 3-K plays a role. Thus, the compounds are effective in the
treatment of disorders with which abnormal cell growth actions of PI 3-K are associated,
such as restenosis, atherosclerosis, bone disorders, arthritis, diabetic retinopathy,
psoriasis, benign prostatic hypertrophy, atherosclerosis, inflammation, angiogenesis,
immunological disorders, pancreatitis, kidney disease, cancer, etc. In particular, the
compounds of the present invention possess excellent cancer cell growth inhibiting
effects and are effective in treating cancers, preferably all types of solid cancers and
malignant lymphomas, and especially, leukemia, skin cancer, bladder cancer, breast
cancer, uterine cancer, ovarian cancer, prostate cancer, lung cancer, colon cancer,

pancreatic cancer, renal cancer, gastric cancer, brain tumors, etc.
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determining the amount of a control compound (e.g., a PI 3-K alpha inhibitor compound

of the invention as described herein) that inhibits an activity of a PI 3-K polypeptide by a
reference percentage of inhibition, thereby defining a reference inhibitory amount for the
control compound; (b) determining the amount of a test compound that inhibits the
activity of a PI 3-K polypeptide by a reference percentage of inhibition, thereby defining
a reference inhibitory amount for the test compound; (c) comparing the reference
inhibitory amount for the test compound to the reference inhibitory amount for the
control compound, wherein a lower reference inhibitory amount for the test compound
than for the control compound indicates that the test compound is a more potent inhibitor
than the control compound, and a higher reference inhibitory amount for the test
compound than for the control compound indicates that the test compound is a less
potent inhibitor than the control compound.

In one aspect, the method uses a reference inhibitory amount which is the amount
of the compound than inhibits the activity of the PI 3-K alpha polypeptide by 50%, 60%,
70%, or 80%. In another aspect the method employs a reference inhibitory amount that
is the amount of the compound that inhibits the activity of the PI 3-K alpha polypeptide
by 90%, 95%, or 99%. These methods comprise determining the reference inhibitory
amount of the compounds in an in vitro biochemical assay, in an in vitro cell-based

assay, or in an in vivo assay.
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can /b #5@Hd ﬁ%ﬁﬁﬁ@%@ PH&n{aéé\ﬂfém S’cﬁe&@§ 1188:28d.0Magle PEPishdSCo,
ol i gonucl eoti des, or other organic conpounds The

Easmneﬁanw%w vﬁmph@nnaﬂegt@cab campesdions offieesenbinvention can be

hi bI P th
maiylisnaeee ey PRl bithos: S8BTtk SSahe erpiaie
drag’éé—ﬁlﬁlﬁhﬁ)lléﬁgatﬁfg, efuRifyidgleneapsuliting, enﬂrappnng,l’melln—tsplnmng, spray-
fective therefor in_treating humans or an|

dryimeeoroyopli Hring grosewspe clov ey cari)c eBtipk phgHmHeEEe £%19t1%}?§1 will
be fet?r&%{ﬂ}p%r f Sé%cﬁ'ﬁﬂ o ﬁ'gd%\égﬁhg 3n R ?%ﬁﬁtratlon and the

as u rein refers

desprediesage.nGuch tﬁrrﬁ!ﬂatﬂ@’rs chn anfiuencalthe iphgsical state, stabiilitpn Irate ofin
that can be predi spo ed to sorder, t Jhas

vivg gileasecnddpis ghas By a ﬁ{;‘tﬁe i‘g‘“}f’&stefeﬂ ﬁ%%‘i%t Pﬁ@ef{dﬂég on the

con@%ﬁﬁégﬁ{ tréatéa the% pieshhdgtibdToRPyation ®Rtbe fo@hileed Bd
Srder.1.e. causing its regression: or

admmtar@iatsteurgcallymrdn@tiyder i.e., reducing the severi ty

f t i at th.th d
s i Shdaeded fopRpdloM e R AP R o
pha?&ﬁéjéu'ﬁbﬂﬁsacc_ﬁrp’[ﬁ'ﬂé QavBiSys, antlledntibhdB; comprise ekcipients and

[imtation he net hods of the i nvention enbrace
auxylaries tlsat fasdlétete proqepsing phige aﬁw&momounqsan@lm?@é%twns that can be

f er abl f
us egtps?.ﬁmar%s}; écagpl gf%e C & %}amﬁ%faﬁﬂﬂ? hfo dgﬁ&m)ﬁ’l nﬁ%ﬂﬂg&gmin?g ﬁne nature
of {ABcamRies. Fhraixa@ple, ﬂﬁmhlwlaheﬁbr anentekad radmxrastpitmn can comprise

conpani on ani mal.s (pets I ncl udi d.cats;
aquegRHSOAMIGRS 10§ thej %%EY%%%@JU@Q% 0 watel; %ﬂri'gfélg otg, a(g ers sfijable for
par@ﬁg%ag Ot fristlaRBREA & %le@ﬂa‘d@rﬁ arﬂoﬂg %érlﬂien&lffe?&@sahﬁb CRxtrose,

gui nea pigs, and nonhunan prinates, and zoo
wa&p,@mdmﬂm phixdologioabiy ccampmblermlhmomncl’mﬂ%“redﬂ@meé&ﬁﬂﬁ@ﬁ@ﬂteral

20.birds, fish, hi_bi, an
SO b R AT CoRLe RO Rt okl sfBon Ripgers
solhﬁ&?*or PR S16§iSally iiATRRRYMihE akbiitistiie Gif ceflidat wmnmiahyn
have or can "be subiect to an inflanmatory

permtnanlls @ppropnte tatisaarticyiar bpwiep febeprricaied Ate Uéﬁd getheyes
th I f f
fortpfiioh SuRERs GTS s Rogleliyfpdish o A CEIpRRRRLS ©

coptisiflg Brotelny therénhﬁlleﬁdslycanl ihclude Sthlahzmgelmhtd:rim sudiesqwdls
i nflammtion i nvoI vez pr ocessesﬁr?re t% pi %at}‘1

(e- greehcaasedanson surfRefagtE &8 & e NUONIR SPRIGEHIE)] & ?/#E‘ﬁocyt e,
et C o) Ae &}'Vé(lgt {(ﬁﬁuﬁﬂ%%??&%ﬁ‘t@?a‘l Gise ddnRORIPriE Bisp&Bionaerd

because can nedi a such phenonena, antagonists,
suspbndbnsDdfithe active compounds prepared as appropriate oily injection suspensions.

Suitable lipophilic solvents or vehicles include fatty oils, such as sesame oil, and

synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous
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can be used to suppress injury associated with
inflammation. "Inflammation" as used herein refers to
wa@2dosoa2tzed, protective response elicited 30P@EUS2004/018752
injury or destruction of ti ssues, which serves to
destroy, dilute, or wall off (sequester) both the
injedtinusubeensioay eamt coatath mbetanmsuhzetdndreﬁs tiee. visaokitpoaftliei on

i s .not abl d fl t _
s b B b el RSl 0B Do e

SHSJGB%% hiRb €6t L RRaiMHitabRASIIRENS 61 QleHRAh:f Afkcred’d the Jolfifisty of
from noni nf ecti ous neans such as WD 2005/ 016245

the REAPAUSAOBLIDLEOE the pReparatmnrad highly eqx@pmtt?éﬁxbwhﬂthoﬁqﬁaous
T e R

ageiGER dhBeuYed Asioh@meyer: @iatril rstsameg $.g. amnmyleo palymbms, such
i nvention enconpass di sorders_associ at.ed w éP
as thedBDRAMSI THRTMn serigg @vaitable frera RohaeAmpreanca@isatavaysN-J.)-
th react. S
B
stabiilixet beten raiueflsnd ent dradispgersant (Bmm’acecalbtlvh motedelsssurfactants).

associ ated wi.th infl ammator el | ,activation
Suspensfang GRHEGYID SEPPIIIRE P fughas P@P%Yléte? Jsoptaryl alcohols,
polyfd?&% J} Hg sEP¥itdl aﬁlﬁ'sB}Hlt‘dﬁ edthd Cx‘nib%d?ﬁstalﬁﬁé cé’lﬁﬂosle' zﬂhﬂnﬁﬁhm
tokines, antigens or auto-antibodies
metphyirofide, é:tenwmte,ellghnﬂdt@r, guaspwasalth,taﬂﬂé I@lﬁwﬁﬂ: ii‘fli@ﬁf of
sol ubl e nmedi at or i nclu but nat_ | |
cy tIRPIRILS CHUPHENE b g ey AVl el dentern)
adnBhisMARRA Aip¥RnRRIBRSFAlly 8¢ degldd Hothpacehenpide ssoter lifid
new or i ncreased nunbers of medi ators (i.ncluding,  but
substatcesi Fhe eempesitionsjin Hpososiedenrsat 2lBp FeRigin o ipgaedigpis, such
adhesi on o I
as S((‘a[%HHGEFd pﬁeéergﬁt%v %X%ﬁﬁ'én%f )alaﬁ Ehe lﬁrr%n %g{/ﬁaxtr&f Mp 1r8rglcrlrcglgeages
pholpholipRitaey tpassphbtidyl Khbldey t(BS],tmgx)a]mih aetytad and symshgtic. Methods
pol ynor phonucl ear | eukocy t such as n&é&r ?{gqlhl? qs Cell
of fgamsmppgom%sr?ae kesymigdhe F“%) en‘agt FEPats Qs e
lial cells). It
BIO? }J §[Be app ecr é@gé"éﬁqjééesr%s%ﬁ”gq%ﬁmg?. n the art
t h arhd Iblﬁnaacteumaﬁlloompomtlomecompmlngdh@ pgeat 1mdpsggestsn§@]@e for
henot es |n these cel.ls. can contrilhute

B0 g PV SREY ALy grecpRols Fariers wll

kndvm nacHy'Qrtt O‘Tﬂe ?@%ﬂsﬁs folBultetl W61t drer adﬁﬁﬁ@ﬁ‘ﬁuoﬂ (h@. be in the form
Invention includes nmethods of using Pl 3-K inhi b| tary

of tablepopitisscapsilesahidhits, drageegr lovriigesn didpids) geﬂs@ ERUPH slugHes,

eh)elg?ggtg%erggqlqssorg{ow{}l%%hoop gusgiaite@ Ipﬂgﬂrrgac tlca%gr g {1@?8@%{' dral use
camimé‘@ﬂ)}l' Sorfisthitg@Re Ad¥ivecomgetindé et & mndexbmmma@ymwy

or | ynphocyte progenitors. Cancers apenabl e
grmcheetmeﬁsulw DU ANGERTAGEE S ey R g abgitulen pRt dfiion of

sulﬁgre M85 Wé hhi%%ﬁ‘edl {onaﬁtﬁfl 'teﬁﬂﬂs ot &ﬁﬁé@é@@s OfalJormulations can

gnan neopl asfirs of ol d
emF)R)tyl IRuidendat bmiulaa in tylps wﬂa}sse dasciibeddor pureidieral use, e.g., buffered

homa, Hodgki ns' h non- Hodgki ns | ynphonas,
aqueyﬁf)m%%%qscsué el}s&ﬂ‘i‘&tﬁ?ﬁgﬁ @ﬁ‘f‘d the like; nultiple

E%f@r?ed &3l ehhladsnd 1ﬁé!1|ﬁGéT’ca§FetsS Beeds and/saiacydpbles. These
| eukem as, chronic nyeloid el ogenous) | eukem as,

prepacktiphecan] doatainforeonoerA @X@plen ebechslaﬂlﬂﬂ & Frtaae lgpitation:

m nistered a
2) ?%Pgsaf‘fcb Brerer r’é%ﬁ%ﬂﬁ%&gg;rsne ’ni S{H) % reosg (L)Iﬁl atlitd gﬁ)r SoroHek
b) bRdsRs Ouch aphapA@aen biugfhum silicate, starch from corn, wheat rice, potato,
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conposition or fornulation. Accordingly, the present

i nvention also provides 30 pharnmaceutical conpositions
W(bims/ownmri se a chem cal or biological conpouP@I/US2004/018752
~ ("agent") that is active as a nodulator of PI 3-K

activity and a bi oconpati bBé pharmaceutical carrier
etc;adj uvant, or vehicle. The conposition can include the

o) oA ool 50N S Syl B RS PR e
sodlg%ﬁ Qfsox ?fn M@c%ﬁg}%éé) LeRARyRSyHMGSR) 203 SslieR as g9m arabic and

ypep , drugs, or hornones m xed W th
gumetxagapanelmta(ld ))rqicmatsneh apgrlativendisollegl y - accept abl e

carriers. rs and. other ingr d
) dF R A T e Rl & TR kel Byl o fRRE”
staréRERAEY, Rl giniviatid P hREK tHeRGT ML B @d@fm 1T ) roﬁ‘affaltvesmnt

an not del eterious to the reci pient thereof. 5
compesifipisyues for formul ati on and admi ni stration of

har mac |
o) WG] b it RIB STk 808 g AEaBfest B cdtum sl nd

pol}%ﬂt}‘ldzr&@lml@ Easton, Pa., 1990. The pharmaceuti cal
conpositions of the present i nvention can be
D) fxepientaaed Pei®EIhg any conventional nethod, e.g.,

o) cPlo¥itidor ﬂgﬁéﬁ)ﬁg V 91:0 i@ ATY iR gr&@ct ofjtro%ﬁﬁtcféﬁ%é B2, quantity
evigatin fying,” encapsul ating, entrapping,
(dosmgb)ofsaptwmcmgpomplrayl 10 dryi ng, or lyophili zing

processes. However t har | aI Vi
1) o AR TSh SHET 1 PO B NRt By B GHeafs PR i
ageﬁ‘t'ét soflBRAMAbMStAY sélﬁ%f RubIatRS oﬁﬁkfﬁdprédsﬁﬂi amhblﬁﬁﬁ‘s t h e
desired dosage. Such fornul ations can influenc

phy@ﬂ:l@fm capsalpeinchdapis-fif capselesmade phelafin, gs Vel as @&%%ﬁ sealed

[ n VI,VO I I
oS RSl A SRR EPIER R Flobl AR AR e can
contdhe &R aphvd FRrAnkEphiedrfnsfilldratindses) Itbeichuts kil s@bilizers,

and 15 admi ni stered system cally.or cal
etc. ﬂhapﬁﬁa@u@dlhﬁ OB PG 06 oy IR o BT Set ShpieRle

ﬂulgéé ﬁhﬁp sefattg ﬁg Q%ﬁz%%a&%hl o1 l?&hﬁeﬁ@él@b&r@m &ndlithout

I se exc s and aoxiliaries
ad&hﬁﬁsfa0|lltate processi ng of the active conpounds

into preparatiaons that b har ceut |
e EgiT Rt PO NGB Py 071 COURE QT Adteeh el suee
sol tﬂffls hidh G158 @aREorlthlR gBAf drhiSE, talE%ol?%ﬁW%y@rohdone carbopol gel,

ornh ations for parenteral ‘adm ni stration can
polgethplens glycdqmmltsmumdl@ﬂée éﬁcquﬁesob?éloﬁ%@nééﬁﬁﬁﬂm%amﬁ
e form Carriers suitable for parenteral

SOl‘éﬁi’:‘ﬁ 9ﬁs§ Vreg @Wéin be selected from anong sal i ne,

buf T8¢ sKhrSadufital BaWOEIESE can bepevidedasla silhef the active agent.

physi ol ogi cal | mpati bl e solutions. Prefe
Saltsetend torbs Therie spﬁxbkedp@ﬂa‘?ous QEIAER BEOIHG v egithan fhe

coxgegi; cﬁrlég(:g fh?(!lh 4r ﬁe%g.@gxgﬂsb lﬁaﬁﬂiceﬁﬁ&ll?‘é@& @a%lé'?di‘tlé a?e well known

sol ution, or  physiol ogical l
in taebite C@ehp@ahdlﬁhat deatairt acdineadetios e fdrarpharmaceutically acceptable

sal%gyr%hn%ﬁt}aé]gtcls‘rggr}sr %Iu 1ta E%Et 2 aﬁg ]gr Ia(gctregtafolga C&HOI‘IS ﬁlude for
liBulalii Rbals P S sOBRRLIr POtaSsidmF atbaIRElad aart i@ ws) caloium or

‘art. For preparatlons conpr|3|ng protelns t he
magm:snmh)ataltlons can include stabilizing materials, such as

ﬁgh.&ompgﬁ‘&f%ffgg}%% a?;o u / ]ﬁfé ﬁﬂiéﬁgérﬁ 'ﬁ]i\%n{l@n 8an form

pharmaceutically acceptable acid addltlon salts with suitable acids. For example, Berge

eX'tT

:ri
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30 Alternatively, fornulations for parenteral use can
conprise dispersions or suspensions of the active
w@ovpounds prepared as appropriate oily injectPONUS2004/018752
suspensions. Suitable |ipophilic solvents or vehicles
include fatty oils, such asi2sesane oil, and synthetic
et af, alebititRGhdrmescatiGllysucdptaie @ltbyl dahibat EPlerm Sci, 66:1 (1977).
triglycerides,_ or liposones ueous 2005/.016245
Thepelty eSO S 5i0uS50 B 5T O GO SHGP GRKCAIGR of (e
| REst sbRhtely By 18ATR g laee\aSE Riblklion @ith bRGitable
con@%ﬁ%@n@i%ﬁ&%ﬁch asS I't,s‘laégdieum car bo>%ymet hyl cel | ul ose,
acidssorbitol, or dextran. Optionally, the suspension also

R e e O

appb it gefRR BhicABedio iREIGN Yorkstaanss atRehrslabiitiledsscribed above
Agueous 5 polymers that provide pH sensitive

as veadl asipibimzaeiraonllmdeaptabiesalts ppd eply e 48 well fs pradrugsihereof.
agent al $0 can_be . ' i: :
o 0 il fors 3B BRs R it oPoRAN (1D Brelny Hichlifn formulaged in o

phaEHERAGR llyREptaRs tasicnssnieghtpardd, phr&binmnAipprdpeiatel cootainer,
( Pi scat anay, ter and

N.J.).. _Enulsiops, e g , ,.01 | lhn
andyigleaded jop tredtmegt aferisispisd f’%‘g"éo‘ba‘?ﬁ Welipe¥ RO Ral | y
con?ésnﬁ;ri 48 Griidle (?fqnﬁ*ﬂﬂc%ﬁr%%@u@ﬂ a@? EHtaiREr c?)‘nﬁggs[r%%mosage form of

ace active materia surfactants).

a cSusRAdIf drsncanionand ailabe caypanii igstaigienssfos uishpake compound.
.ethoxyl ated i sostearyl .al cohol ol yo t.hl yene .

Kitg g0 PHEPLEeH BIdeathedBYGHIon. Tt o gop st Soprise 2

dosgl d Foth QT8 phRtrHdHeRHER coRb M A fuck DRThR dodtaining

ar-agar, gumtragacanth, and mxtures thereof. .
instraqiivas fesise ofthaicoimpgsitipreindeqaineent of 8 medigak eondifipmy dn either

enpl oyed far rent eral, admnj - o .
casgmugbons indicaiem e Br ool e cafthRior i RO RO tisorders.
carlcbi0b@, 15 substances. The conpositions in |iposonme form

can al so contain other ingredients, such

st aBhdrmaequicalomnosiians CUBDTISHEIinBibiter OLRI-Kipstiyity gan be

Pref er Lipil [ P | and
s EAGRL S 1 5B L Ep ity o
entSyNtc0RAifGes. Watdnoudsl adefiniftoationmgodalitiesimeivde drase knwhishithe

the art. See, e.qg., Prescaqtt (Ed.), t hods .in .Ce
CoTRDE RIS SPBIISISEbY 3 ToBS Ot SR pU ) He oS Rl ey e, for
engrﬁgﬁz,@ar inft X chBEs, RRAIBGS UintGpdritG AR @t dnh B aS O bl lftis e1dar,
e agent 1 n dosages suitable for oral adm nistration
inteanichlar fintrathécal, edd isttaventphalenadestions Hnterahrdapishpiien

cayrier Il known in.the.art. T i
R R R L G ST T
ad@inidABRbe! FranBidithelialGanpsuibesioneashties indludgeosexample,
'ozenges, liquids, gels, syrups, slurries, elixirs,

tranyrsyrosal iadménistertiopond dieasderraliadmigistraion. TapsHeet i cal

t epar.at i. ons., f o A t.ai ; ton
BB 40 O P 0 QR RA Bt, pin
an@Bédpdoag hdmingstiatio;n@ginabadneinistrhfiory and xdctal edmangiration.

processi ng. the m xture of gr anul es, af{ler fiddr%ti on ofOuS
Transrlerasi adrainistiafign fedIqes PRRSET/08 AN ORI AR LaF Y E26F
méHaR8E it A E, f¥ RhmbRY, PhtbiRdsia@d Sorfsphor&iEUe9iceb, iag el as topical
carriérs simlar in type to those described for
applératiot ef pdstasssalves, g, ointinentse Patpnteie) rdmirisEaionalsrrgn be

i and the |ike, Preferred oral
s TR O EOT T SEIE (i agoes, and gel atin

CapukAeal tddh@RfRes include implantation of depot (reservoir) compositions,
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preparati ons can contain one or nore excipients, which
include, without limtation: a) diluents, such as

W@ awanss243 ncl udi ng | act ose, dextrose, sucrose,PCT/US2004/018752
manni tol, or sorbitol; b) binders, such as nagnesium
alum numsilicate, starch f33om corn, wheat, rice,

osnfo@it ?hﬂhps \0d 2006k 16 @ﬁer%%hﬁﬂ@éfn&ﬁ&?ﬁﬁm fatreattent;of c)
cellul ose material s, HCh as dsé‘}l ul ose,

inflgpenatosy @rblm,hoﬁ@tomt,qplgaé plmeaé serdsrs stich as arthritis, or
syst%ﬁﬁ&ﬁ@@i ¥ h&ﬁ}bﬂugécgcﬁgxdﬁgl oy, ﬁi’lja@éﬁroﬁQ hél%gﬁfor Y&PBfusion

um ar abpli gum ragacant pr ot'el ns,
injusy chfoaSysjﬁhatdondmnnls saeh laggaticerBiad )Fod bfientliseasas, m@ud)ng those

so] ubj I i zi n t h
involyiniEaRs HBPEONGT b e IR DS T+ R eRss dfupa. and
emp ﬂ}@érﬁé’fadnﬁﬁigﬂatﬁ)% o‘éﬁ@b B lisR&t By inBklaBbd 6F ¥eRp @i
conpositions; e) lubricants, such as silica, talc,

adrmmsa‘atucm @Zﬂpmy@raemsglsmw@gﬁ; and dte Ikl ci um sal t, and

tﬂ%/ Jgﬁagglelgtrcy rﬂe&w‘g cflgeagésaé/s%{aagﬁfle g}lﬁl\ﬁ\?ﬁ& e S

dlstﬁ'bﬁféki @hnde¥s, b@reﬁﬁb@d’l aein@fistEgioh IiUEtyﬁi:tal’nj? pteferre(dd G@agel)atlorﬂs of the
active conpound; and_h). other ingredients, ? g
conppasgdy toantipige thgmaﬂgr bqoggl;rgautlgml? m@g g@rgﬁtlega a mlmstratlon

wo&lﬁ%l Scfe%}@blﬂé; T R infiBlebt do%boﬂg@%%q{esadnﬁﬁkkﬁedf&’f‘ore during,

S5t T g oSOt 1 ¢ pressure, fers. 15 Cela
or ecfwﬁadthﬁﬁsttaltloh oflehgmucstherfpt, raxhcpihedapy, ameltbe safgeyel at i n, as

IR RO T e
ageﬁf‘&ﬁﬁbﬁﬁ?rfc@ the fc@l ftath NEatABl ] ME dMA KB reRbées ndiatesk in vivo

ers, nders 1Tubricants, and/or st abi | | zers,
cleatince dfiths mhmnmﬁpsdj haeml. Suvh Iﬂﬂ@tmap@kmn@ mﬂgar@a@pdygamlc

di ssol ved, or u| t.abl
infpation it 66 cq TR o e Ttea P g g S sty Rl
cornteRlin Wirh bnsQfur s tihosBurse2sT csibiab thia &€ Mhus, Bopgsecongroand used
can be provided with suitable coatings such as

in tho msdimdrofithelinyerfian, 2 Shsrapeniendly ahferiéte dass Gan Bnetigted iitially
frog'gtp r abl ag ﬁ%&/a % 8%110?% el \éé ?%4 ’fﬁ/e'hr ﬂ’ie'dg caft BE RGRRNat&E,

tani um di oxi de, lacquer
anisifl tﬂotl@l@ %o ac&n@besauetsﬁhﬂle co¢datingoconsaltration sange thaomegntates P1 3-

m xtures. 25 The ph t I i tior b .
Keppisieres 965V s AP RUBR £ K et cppdiBh Sy B R,
I
em?%ag%aﬁ‘%ﬁgcor rpZ) tiat i #I;Sle%ls Qﬁd"@liraﬁ’ér%ﬂ?éaﬁnérﬁ feFHridus

ree acid or base forns.
disBires amtentditomis] y acceptable salts are well known

f or Fopieiy e Bravenis o el e Shdinfs O ?%Ie?émﬁ@% by
stafi@rl 3?1%&%@%@&&1@&%&@&1&@1@% ae emhawnal aﬁihiatms g., for

I ncl for exa al kali netal kjtg] d
e dose

det@mmm@tias Lb) (tho dossllichal tn S0%epfithe mpu@atwné St iba it
therap%u%:icalf';llne:)ffec\‘fjl 1d 50% of the population). The dose ratio between toxic and
therapeutic effects is the "therapeutic index," which typically is expressed as the ratio
LDso/EDso. Compounds that exhibit large therapeutic indices, i.e., the toxic dose is
substantially higher than the effective dose, are preferred. The data obtained from such
cell culture assays and additional animal studies can be used in formulating a range of
dosages for human use. The dosage of such compounds lies preferably within a range of

circulating concentrations that include the EDsp with little or no toxicity.
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Conpounds of structural fornmula I - 111 of the present
i nvention can form pharnaceutically acceptable acid
w@dwsviams salts with suitable acids. For exanpP@rl/UuB®nge18752
WD 2005/ 016245 PCT/ US2004/ 018752 32 et al,. describe
phar maceut i cal |y acceptabl e3%alts in detail in J Pharm
Sci For8Be thefhbdy 3 the pldsentgavension,cmyledfeph egpaingisiratian regimen
ur.ing the final isolation and, purification,of the
rog b e dLTIoR Do RS AT TP G DR B B gt Preferably
inchud® ?h&aﬁﬁeeﬁti&apdds@gb WitsRompsising Ak leBectel dhovdt dNthk la%éiﬂ. As
of the foregoing, any reference to conpounds of the
used hersirnt effertiva pmennt” agfpsde an gmieentsuffidientigmedylety Rl3-K
i ncl ude ou f. SII r [:
expgigiot % aE TR HOAR Bt L e, St R Ppuameter of
the 3t} eqahnvatie sadmagstiatibh oBSngiranksry @$ thelpiaandceutical dosage units.

Conposi tions conprising_a conmpound of the present
i nvERTRIALY dnsagn laYedsior @ hymap sabigeicsson B qr@@fé%%f@ﬁt ok

iy bl iy

0.08F fffBfart8Facffe REER BEOE o oBu 868y 1BigANGRPRE AR bSIG00 meke,

Typically; dosage oontdof the activaagentdomgliye frivimeabeuad.8 bmiggdo about 10,000
cont.enpl ated .an. artic] e, of facture,. such as.a, ..

g SRS EOBLHB il e 1 M8LLBE0] BEntgrcins BB tigyion

routd\6F ddRUBIRE-AIRIR, 8RA DRpERIES orf ARL8B 0N BdrhMSdatieh,| 0BaBle ose
use of the corEpound. Kits are also contenpl ated under

cant Yeecalowlasert aasardimpio beds wsight, ody skifececaes, obeigen sige.gThe final

d f f.a ph i cal "L i or ,
coge Baguer LAy B MBRAGE SR PIRERG b VPl O gpodicn
prabii€, 6GHERRSINE vaflousTaétoRaharenddi Bf the astal ddaruggpad), thedigent's

In either case, conditions indicated on the | abel can
specifiel aghwity. teaidsritly and sqverihahthe disgasgistabs dherrgspongiyprcss of the

: r Ut it : ISk .
o ;OB 55l SO S, SR8 ORE R0 Bl eyt of
anyt iéectiohj ect by any conventional nethod, including by

par ent er al . and 0 enteral techniques.. Par.enteral

Do Glonal g 6 07 DF BEep HEY dtre itges HERAPG gy of
adth n%nﬁ%ﬁhﬁ,' o bSinBiH R s SteSdtRA sB¥sivified bid Ri&G8RcelrB&dnse to
t hrough the gastrointestinal tract, for exanple, by
theraptyr &vsheus{ingment afitheatosage, appropriaisdor treateant involving any of the

i ntramedul l.ary,, intr scul ar intraarticular .
forprhia R el hareth DR ity oy B ARES bR Mrer pitpapt undue
ex@_@liméﬁka‘@fbh,aésggaanmdagm b1 186 dbaagk UtBrmAtivh L4 asgalediselbsdd, as

él ncl udi ng buccal and_ subl |,n%;al ) and rectal 25 |
weH @il rermedobinetiq datn obsarveddinihymag ehinisakitiplst Apgropriate dosages

dal Lt i ncl I i Rl .

cal BRI BRRIHE of Sfap BRISGys e RGP S ocntration of the
ageht %55?@0%@15 or athet fungile algether with ldosterespdnes dgxanpl e,

enteral admnistratio S Il as _nasal,.inphal ation,

and LBe S5V RY OhARRA ‘yﬂ} dpeamon {hebRERacQlIREH? BYPRFIeEHOT the
agéit g?& gi%tr@ﬁte AF 9 Rinddnaftbh OB osagl 2 SAG IR atiBH HeHdRistaAlth Povide

I ncludes passive or active transdernmal or
sufficensleutlanéthesic@0 mokst ortth eminthinghedésingd effoet. dcaondingly, the

ph%matilg?@%@f&%i olr‘el%)gg{:]ag]gbeesaisdzqiglggeirg oi?l’aosi?r?ﬁl?\ﬁgl lesr_%%lltltp?ep éi(s:(%!:te
dofe BRéRtidhowddAfusios! dstiubtaiedkélenss ABpdi§ or asebiplibEReteof, as

usi ng hi gh-pressure techni ques. i
required fo maintain the desired minimum level of the agent. Short-acting

pharmaceutical compositions (i.e., short half-life) can be administered once a day or

more than once a day (e.g., two, three, or four times a day). Long acting pharmaceutical
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Surgi cal techniques include inplantation of depot
(reservoir) conpositions, WO 2005/016245

- WOegnsB2604/ 018752 33 osnotic punps, and the PCRES20M4/018752

preferred route of admi nistration for treatnment of
i nfl anmation can be |ocal & topical delivery for
conposifibhemightibs adrdmigersdieverns tadtdays, every veek, @yasiceayasy two

el pvery fqr distributed disorders, e,q.,,intravenous
weelfs| PYEPS, shelt s suBaitirohs intapRy tongalopr sipRiral pytipe can b

prefeRBE KricBAgmRME hf§osept i cem a. For other diseases,
I ncluding those 5 involving the respiratory tract,

e. glhe folowinigExehwplasace prowidgd tarbwtheyaidiin vedeestanding g

. d h dm ni st ti .
ol PSS B0 A D S
thoRY PRl RaviROWIH8y siaNth tHRerd tb kehiclHbe ekdmaples pataim Buchf

neopl asti c_di seases, especially I_eukenhﬁs and ot he{
metipds 3¢ Bercabed Byfletaikin nymesssduihicaigns e wdmg fo5$xpgple,

ical . E ] t d
S SRl L Tl g ipngerit
Labpadterytiees (1989 Aussibelad iab (Edw) Crlrbet Rteicolati blolduér Biology,
i 2 S ORGS0 B Sk B DL St
Biogc%g'f nRAr 36 Wﬂ%%&’ Ko hg:@(%%ﬁsmpﬁa?ﬁcm&eﬂélb énd

acteristics of the agent itself and the
conflisioms Heciibed dretrtder argdetandaddn ekerfplify pedioulss agneptsiof dhe

. State, stability, rate qf ..in vivo ate of
vy dpg Shaie o RS sl e Pab B RS oe SRR
phar macoki neti ¢ and pharnmacodynam ¢ i nformati on can be
coll ected through preclinical in vitro and in vivo
studies, later confirne8%#APl§dmans during the course
of clinical trj . T ; used in
t he net hod of ?ﬁléﬁ?sﬁsv:{eﬁ#fq %&%&%ﬁ{aﬁ%%g%? ?gal 'y
ef f ect iebglgs4-(Z-ahlobehenyl)-MAt dichetlyl-tl H@trhgthotypbemyl)-4,7,8,9-
bi ochem cal and/or cell-based says. n, the dosage
can be for ntﬂtrﬁhﬁéaoﬂﬁ?ﬁaécﬁ?ﬁﬁ'%%ﬁ?i‘gﬁ}i@ﬁ eve a
desirable circul ating concentration range that
nodul ates Pl 3- Kexpression or activity. As human
studi es are conducted, further information wll
energe regarding the appropri ate dosage | evel s and
duration of treatnment for various diseases and
onditions. Toxicity and therapeutic efficacy,of s

edur es hng cel |Ethanbt ur€s
) sk 8. g. deTRIALMI ng t hg LDBO

(thedosezl et hal Jto 58b of JtHe popul Gt10on) and t Hké
ED5 he dose tlgerapeutiFcally effective in 50%=8
t he ulation). TH® dose rati o between toxic a
thergpeutic effects is the "therapeutic index," W
typically is expressed as the ratio LD50/ED50. _O
Conmpounds that exhibit |arge therapeutic indices,
i.e., the toxic dose is 30 substantially higher than
the(glf Gelliye deser #68 BLELAr el NG AhapRbAINSd-butyl-s-
from'suc cell culture assays and additional aninal

am$opgteeleci00begu8®d mmolodisedlued hy ethyt alegbolof20 sddadben, (2-

for_ hunmpn use he_dgsage of. such. conpo l i
ChlgebEEABRY R il Pagengn S AGRERP g md 0 mmol were
ad GRNGEME raBbT O Bslutibiaivhild Glittdfy dtheofmDefhpétatdte. IThel readionn@ixture

toxicity.
was heated to 80 °C and refluxed for 6 h.
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WD 2005/ 016245 PCT/ US2004/ 018752 34 For the nethods

of the present invention, any effective adm nistration
WO e@soBn4s regul ating the timng and sequence OPCTHUSHS4/018752

can be used. Doses of the a%ent preferably include

phar maceut i cal dosage unitS06conprising an effective
Theamnmnh vefset vas dganooleddo rose dethparaiure, atiétieeslvane was removed

refers to an anount, suffi ci. nt to d
S e drrEpElfep po ettt Fhecane
in o%@%@fnﬂ%eecr%@l@&@udﬂ The BENEHroliad wed lre-AREEIFEL @ﬂid ﬁlfl'thelt Iblmﬁed
subj ect thrdugh adm ni stration of one or nore

by pbmmwbmﬁagraﬂqsag@dmgl aspureER@dpﬁtal(yl(Hd%)géNhl@vé’V@ then
h {9 (ﬂ? ubj ect are on the order of from about
¢ a]@C §4° 3fnﬁlg/&?am of active agent per kil ogram body
1H WevrRhicriop): ko, 1.02,about 2300.0802 kg, 3 .83ypi6Ta6 BY, 7 00sRY4, 7 .23,
units of the active agent conprise fromabout 0.01 ny
7.44.0 about 10,000 10 ny, preferably from about 0.1 ny
to about 1,000 ny, dependi ng upon the indication,

route of adm nistration, etc. Depending on the route
of adm nistration, a sui Esbhgle@ose can be cal cul at ed

according to body wei ght .. body. surf or organ
size. The fi na$yn]6‘-?§§ qhé‘&ic qﬁé‘%iterm ned by

' vi-emethygeaylyadi, g eltctrahydro- 1 H-
3 %)Pgt ??gi%é%ﬁg%ﬁ 7:7 %\{/lg?t?}c])luls facf ors t%gc? nodi fy tyhe
action of drugs, pﬁa@lq[3t4hb]qaglehtl-5§611)50@pec| fic
activity, the identity and severity of the disease
state, the responsiveness of the patient, the age,
condi tion, body weight, sex, and diet of the patiept,
and the severity of any infection. Additional fa
hat can be takejn into account include tinme and
ad@ ni st rabl on, drug conbi natijons,

on sensi i es, t ol eragﬁ,g,g,es e to 2Q
. Furt fine t he—etosmge appriopr|i at
for BreNdnent ol ving apy/of the Refigr mul ati dhs N
mentAgned hereinis doneoroutinely by the skill H

pra i oner withoot undue experi nentation,

esped¢ially in light of the dosage information

assays disclosed, as well as the pharnacokinetic data
observed in human clinical trials. Appropriate dgsa %
canThe asaton aivesss] t vasughargeé ofitlestaBrmethuphand)s g utyl-5-

for deter entrati e | A p-
oS GRYSE G B0y M FeS SO e gk hel svh onel (TQTm0x A 7
tol@dehydd (EL0fhgaueN imdlf aktbditegond qmodlegg@nzs amofeere then added

phar macoki neti c paraneters of the ent_a

nd t ut e
to @fe el riobitioat Ve sbERaqH oA SRR GEr TR E%“ miture was
hea%jd !tjcf k6 dCt %dofe?l\ﬁkg@ forSE i | g‘h@ %ac'tlsﬂ Q}Ie§sewaats RBerR€6d1¥E to room
mai ntain the desired fect. Accordingly,
teﬁﬂb@atuﬂéhﬁ{dﬁé eolt/emad/ascremlpvmi ttndenlsedumd [iyessubranN Etasy g¥aporator.
in a_single. dose di sc ete .3

| t
The GrRdin DR RS o hbBube th HE § PR §yPion, The solid

prcgﬁ 1 AR o9 Wéas ETNRF RIS, v@%hed eﬁﬂlﬂrfeﬂ(ﬂmﬂ& d‘ﬂ%léﬁta;bﬁdlhbﬁ Wthh was
esired mni mum | evel of he agent. Short-a

hopihrratesaed bANMBIHONMRADEB .82, iy - Hal £31 25)241, 5.40,
a tered once a day or nore than once a
oo B0 0,316 y

three, or four tines a day). Long
acting pharnmaceutical WO 2005/016245 PCT/ US2004/ 018752



35 conpositions mght be administered every 3 to 4
days, every week, or once every two weeks. Punps,
wWGeamh/oar4Subcut aneous, intraperitoneal, or subPCF/EE2004/018752
punps, can be preferred for continuous infusion. The
foll owi ng Exanples are prov¥ted to further aid in
understanding the 5 inveEkﬁnpkfhnd pr e- suppose an
under st andi ng of vent i met.hods II-knomn to
t hose persons haJﬁﬁgmﬁﬁépﬁgﬁ?ﬁgﬁpF¢“1 %Plthe art to
1§hbizklb‘%t2?4- X TR oI RS IR 1 BUCTLtetiHR MBS r o[ 3,4-b]pyridin-6-
escr n detail 1'n" nufrerous publicati’ons
i ncludi ng, for exanple, Samdrook et al., Mol ecular
Cl oning: A Laboratory Manual, Cold Spring Harbor
Laboratory Press (1989), Ausubel et al. (Eds.),
rrent Protocol sckn Ml ecul ar Biology, 10 John Wle
ns, lnc. (199A) and Ausubel et al. (Eds.),
tocols in MlLetwl ar Biology, 4th ed., Jo

he part rratlEthamils
hef eu der><; dto

CF,

exe i fy?particullar aspectg—of the imveht i on and‘N
shoudd not be congirued toOlimt the reasonable sejﬁe H
t hereof. 15 Exanpl €0l Synt hesis and Characteri zati

of 964076 3-t-butyl-4-(2-chl orophenyl)-7,7-di net hyl -

| -(4-methoxyphenyl)-4, 7, 8, 9- tetrahydro-1

H pgrhambmr{ Besdeliwasghinged iwithd, 1-6iHy busyie5 201i@pyezole (50 mg,

0. 2}5@&1@9 )(Slhssqllggig} etmsalc'@ﬂzlr §I éﬂ% i H*lﬂuorometh}glbenza}c%hy&-e &4 6 mg,

0.26 rﬁlﬁoﬁ%@ m&hﬁﬂybald B¢ mbU6.¥6 mbnolpwieaps ael & (h'éaeove
di ssolved in ethyl alcohol (20 niL

solﬁ@nwh(l@stzﬂng lat oo tsepeEiEeh Y Helqotian wixture wes hﬁﬁtéqi o 80°C

ancgg:gk\} ecggqr §riie "l( 285 n V%SS%I \%@ﬂh): ¥681€a toa&%gﬁldte ?ﬁlrr"‘teh?eﬁaﬁ% the

tTon stirring roomtenp

solb@ﬂﬁﬁds@&nﬁif@ﬂhﬂfd%r rewaﬁedhﬁ&fsﬁfé d1101 ﬁ&rﬁe@d’;fdra’tm‘f The ediduewas
. WD 2005/ 016245 PCT/ US2004/ Q18752 36 The reactloq
puvﬁgds@r clyamatogEphy Sueisili e el ipg i B AIBraIE PEhexXanes Jndethy

ac&ﬁk:.v’ﬁ{ét so%%r&ﬁgpmqng) was isolated then characterized by NMR.: 1H NMR
(CDCI3):1.12, 1.59, 2.67, 3.12, 4.40, 7.14, 7.51, 8.23.

Example 4
Synthesis and Characterization of
1,3-Di-t-butyl-4-(3,4-dimethoxy-phenyl)-4,6,7,8-tetrahydro-1H-1,2,8-triaza-s-indacen-5-

oneé

Ethanol

Reflux

The reaction vessel was charged with 1,3-di-t-butyl-5-aminopyrazole (40 mg,
0.20 mmol) dissolved in ethyl alcohol (5 mL). 3,4-Dimethoxybenzaldehyde (34 mg,
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under reduced pressure on a rotary evaporator. The
residue was triturated with n-hexane in order to
WO psoes2¢3 yst al | i zati on. The solid product wasPCT/US2004/018752
re-di ssolved and further purified by columm
chr omat ogr aphy yielding a p¥#e product (110 ng) which
0.20msmohend 13 ayblapeadene@d niy OXVRNMDH wWvRteGRAdS) to the ghove
sol gt hils Jiyrinis 5 gt t%i’lgg%p%é 5T 3@%%@@%@9 728 hedted 780 °C
andFRALRET BF 62AtTIRFesttiof §64388vas then cooled to room temperature, and the
3-t-butyl-4-(4-nmet hyl phenyl ) -7, 7-di met hyl - | )
solvgnd e tdmo ysidawmglen reducpd @reysure oR AP WEDLEYAPOTagR) Bhoresidue was

'3 4- bl auinol in- . one. Y
e PP ORigeRy By tcaPiil witn ERERAR of Mbsahesyrt el
acetiardedold brodhet (46 med) wyds pdodayd fhed charbettyzeddy NMR: 1H NMR

' I 180 0.78 | ). di I ' t hyl
(BPIB, 156, 525 .54 Seder A e S8V o2 o
and di nedone (110 ng, 0.78 mml) were then added to

t he above solution while stirring at roomtenperature.
The reaction m xture was Exhmpltessd to 80 C and refl uxed

for 6 h. The reaction, vessel s then_.cooled to room

20 tenperature, angy&h%sl%éﬁ?féﬁgn@?nrogmved under
AL@UIBRLREFSTI PR - A3 IRN-Bd1- 2R DA Ktex ahyki6- 1HE 52008 riaza-
was triturated with n-hexane in order to induce

crystal | i zati on. Theyeloh¢da[fprdsgiticong 178 ng) was

filtered off, washed and dried under anbient

condi ti ons which was then characterized by NMR 1H

NVR (CDC13): 0.82, 1.03, 1.14, 1.23, 2.25, 2.41, 5.40,0Bn

6.22, 7.00, 7.18, 7.31, 7.43. 25 WD 2005/ 016245 BnO
CT/ US2004/ 0187529

The reaction vessel was charged with 1,3-di-t-butyl-5-aminopyrazole (40 mg,
0.20 mmol) dissolved in ethyl alcohol (5 mL). 3,4-Dibenzyloxybenzaldehyde (65 mg,
0.20 mmol) and 1,3 cycloheptadione (36 mg, 0.26 mmol) were then added to the above
solution while stirring at room temperature. The reaction mixture was heated to 80 °C
and refluxed for 6 h. The reaction vessel was then cooled to room temperature, and the
solvent was removed under reduced pressure on a rotary evaporator. The residue was
purified by chromatography over silica, eluting with a mixture of hexanes and ethyl
acetate. The solid product (18 mg) was isolated then characterized by NMR: 1H NMR
(CDCI13):1.03, 1.64, 2.42,5.07, 5.28, 6.72, 7.31, 7.37.
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OEthanol N, K NNH Reflux NZ ONNO 5 OOH The
reacti on vessel was charged with

wa 2@sdie2es but yl - 5- am nopyrazol e (50 ng, 0.26 nP@I/PS2004/018752
di ssolved in ethyl alcohol (5 ni).
p-trifluoronethyl benzal dehyde (44.6 ng, 0.26 mol)
and Mel druni s acid (36 nigranpl@6 Mol ) mere t hen added
to the above 10 ti.on le stirrin room
t enper at ur e. The 8??%@%#@HWW??%%@ ated to 80 C
a{ld3 -Dekdriy@d- ﬁ-%ttoﬁflh 7- ﬂh?dlfoeﬁ@-ﬁalyﬁa@ol‘bﬁiswﬂpw@%-s@@Pethanone
cooled to roomtenperature, and the solvent was
renoved under reduced pressure on a rotary evaporator.

The residue was purified by chromatography over
silica, eluting wwth a m xture of hexanes and et hyl
The soli(d product (70 was i sol ated then
.59,

t eri zatT on~of K S
by | - 4- (3 di met hoxy- phenyl ) - 4Reflux 7 g
-t ydro-1 H 1

N.
2, 8 -triaza-s-indac en-5 - 20 on N
| O~ O00O0oO o + + Ethanol I, NNH2 N NN H
-H O The reaction vessel was charged wth

1,3-di-t-butyl-5-am nopyrazole (40 ng, 0.20 movl)
di ssol ved, i n ethyl al cqhql

3, 41k§ Wé‘ftFPélx%%kgeﬂha@’? dath 6% d%%ﬁW?GB%9R}E%ZQA%(4O mg, 0.20
mnf’ {h&i%%% Qﬂagiégoho?fﬁ%&%ogma)ld&%e @3%11% 0.20 mmol) and 1,3

opent adi o mmol ) "'were then added to
pemzttbomak(éﬁ eng, §A@6utinod) avhadded $a thermbere wiutionovhile stirring at room

RS TS SRR AATE AOSCRSRATES oD e

reabi@H Rsdl & thePBJ1&MRebei e Bperafiee, ahe thes0lveaNis ré‘hﬁ@ved under
renoved under reduced pressure on a rotary evaporat 0{1
redWersl pressitcgam agpéary evaporator. The residue is purified by chromatography over

silica, eluting with a mixture of hexanes and ethyl acetate.

Example 7
Isolation and purification of Recombinant PI 3-K polypeptide

Recombinant heterodimeric PI 3-K alpha, consisting of a p110 catalytic subunit
and a GST-tagged p85 regulatory subunit, was expressed in Sf9 cells using a baculovirus
expression system. Expression constructs were obtained from the lab of Dr. Alex Toker,
Harvard University. The method is well known to those skilled in the art and is also
described in Stoyanov et al., Science 269, 690693 (1995).and Stoyanova et al.,
Biochem. J. 324 :489-495. (1997).

The harvested cell pellet was re-suspended in 3 ml of Buffer A (20mM Tris pH
7.0, 150mM NaCl, 10mM EDTA, 20mM Sodium Fluoride, SmM Sodium
Pyrophosphate, 10% Glycerol, 0.1% Igapal) containing protease inhibitors (1mM PMSF,
1mM NaVOs, Leupeptin 1ug/ml, Pepstatin lug/ml.) The suspension was incubated for

lhour at 4°C with rotation to break the cells, and then vortexed gently to ensure cell lysis.
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5 purified by chromat ography over silica, eluting with
a mxture of hexanes and ethyl acetate. The solid

) wee@dno24f 60 ng) was i sol ated then charact eri zBdI/bg2004/018752

"NVR: 1H NVMR (CDC13):0.95, 1.56, 2.27, 2.49, 3.59,
3.69, 3.71, 5.00, 6.58, 3.6%0 6.78. Exanple 5 10
TheS;oﬂntfmswas oehmfagﬁdat il é,@t)()g)fprdﬁ minutes, and the supernatant was diluted

by %(aﬁ% gltzlpgﬁ nq%ﬁ gf)%Algﬁlﬁ %Eeé sgpe%atant%a{sy Idded t% 18019

tht‘é’cﬁﬂoﬁ@@%ir@&é‘ ﬂemﬁ(@PHarﬁra %@qullﬁ%@fB@f@A ,BAA incubated for 1

he reacti on vessel was
houg Iab1’r°§e‘élltwqtht1® émn rﬂ@mwﬁppms HHP BEpiRy H1dew pshed with 35ml of

n | t I
Bulers Ry el Sl e m Byl . Tty
0.5l &aetidls W@b(ﬂlﬁcﬁaﬂ&tﬂﬂ 3 presente @bproteinoivhs aressed bed2% SDS-
added to the abhove 20 _solution while stirrin

PAGE T Ghiatns eolloviitaaeD; SFoHPR HENAS HBHPEoIPav e Pooled
T R
protedmpae dilutad Mthrkdhcﬁﬁndr]iaﬁ“&m (20moM Eriy il &rdy 180mpbNaClhimM

resi due purified chr omat ogr.a ov.er .
EDJA e SR G S Fiose R Pt S s e B e gy diluted
mﬁp@%@,@@mlﬂ@st&ghlag »p@duct (18 ng) vvas i sol ated then

characterized by NVR 1H NMR 25 (CDC13):1.03, 1. 64,
2.42, 5.07, 5.28, 6.72, 7.31, 7.37. WD 2005/016245
PCT/ US2004/ 018752 39 Ex Synt hesi s and

Char acterization of 1- (1%%&6%

-Di -tert - bpr k- ActpmtyoAssby 4nd Serdérhfpd PD 3-1[( Hﬂﬂwc&z oI 0

[3,4-b]pyridin-5 -y et hanone O O | N. N
TNHY eators foy @qcpr@smn o GST GRP1-PH were obtalned from Mark Lemmon,

University of Pennsylvania. (Kavran, et al., J Biol Chem, 273:30497-30508 (1998)).

Protein expression and purification from E. coli was carried out as follows: A LB/amp
plate was streaked from a frozen glycerol stock of E coli containing the expression vector
and grown overnight at 37°C. A single colony was picked and inoculated into 20 ml of
LB media containing 100ug/ml of ampicillin, and grown overnight. The overnight
culture was added to 1 Liter of LB media containing 100ug/ml of ampicillin and grown
until the O.D. 600 was between 0.8-1.0. Protein expression was induced by the addition
of 0.1 mM IPTG, and cultures continued to grow overnight at 37°C. Cells were
harvested by centrifugation at 4,000g for 20 minutes. Pellets were stored frozen at -80°C
until protein purification was carried out. The purification of GST-tagged protein was
performed as follows: the pellets were resuspended in 25 ml of Buffer A (50mM Tris pH
7.5, lmM BME, 1mM EDTA, ImM EGTA, lmM NaV03, 50mM Sodium Fluoride,
5mM Sodium Pyrophosphate, 0.27M Sucrose) with protease inhibitors (ImM PMSF,
0.5ug/ml Leupeptin, 0.7ug/ml Pepstatin). The cells were lysed by sonication for 3
minutes, and Triton x-100 was added to a final concentration of 0.01%. The mixture was
clarified by centrifugation at 10,000rpm for 15 minutes. The supernatant was mixed
with 5§ ml Glutathione-agarose resin (Amersham), pre-equilibrated in Buffer A. The

protein was allowed to bind to the resin for 1 hour at 4°C with rotation. The resin was
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The reaction vessel is charged with

1,3-di-t-butyl -5-am nopyrazole (40 ng, 0.20 mmol)
waele@solozexl i n et hyl al cohol (5 nmL). p-Tol ual dePgHES1088018752

ng, 0.20 mml) and 1,3 pentadione (36 ng, 0.26 mmovl)

are added to the above sol utlion while stirring at room
trankeried npte raolimen ankhwashed withG® mi ofiBuféeriss Hespretbin wasduied

.and r xed for..6 haurs...The . react.i vesse| ]
i G5B FAEr B ST ARG 150 Ao ele SR and
protéfiRVels hadsea By BDSSBAGE ¢l B, TeikaBlyci@y gple (Rvifogedh eThe

residue is purlfied by chromatography over _silica,
fragsions penjainingpusifigd Rraigid were protedhan! iergd et taH Clacet at e.

15 | A ' i £ ' f ' t
o B TRtk el P Yok Pl BB § el Al coBERRERY AT
HERESNh&H 7;:@.3 SﬁIgItsMgglzpzlindaZSQMONE]atc@h‘galﬂing suhgnf tecmgb'phaat PI3-K
wit5H0 PisEMAs iGs BChatal B Dt epn a8 H O hhe
rea@%@-@ ife%é %\iéﬁ%&)%&%@ 868 tORhALREIE 10T RE th&yRhched by
: e oker, dis

t
X Harvard University. The met'hoc
thewdditiok 06 WD TAotot hiised cethdehtragibni of 10meMarTheding! rectinsolumes

wei 908 1B 60RPBYSgn 8¢ L egor inniBfishigte 2gdea Bt
conclBBnHaf 1( Kok stdhl BSOSt Glhe GRbl copebhtRtionds DMSO was
re-suspended in 3 mM of Buffer A (20mM Tris pH 25

1%7.0, 150nM NaCl, 10nmM EDTA, 20mM Sodi um Fl uori de, 5nmM

Sodj : hat e, I 19 I "

contimsrargh BF S SHARafo in H GDES FaS Hrteilbed LB R dmpgiion
asshPUHBH Ninip1ifled [Rimind3eas Pedximitl i gehediBA ssus (AT A®)

was i ncubated for |hour at 4C with rotati.an t@ﬁr—&akl-PH
technrdogsedqvslopad by Prdin Hingre Red Rierpalys elgeenaljpant P

.S | A L[l /
AR PR .
Bictidnédpwsrepeidod teerch varstich mirta. Dopot hed Adekpiagipeads from the

NI RTINS NI R
ad o% GGl & W_@r%tﬁeﬁlioh i BolibaKL. Aheantdl Vo168 25f0r The reactions

ur at 4C rotation. The resin was poured into a
wenmincutratedned 3AS6 Hedtwe hawrg snd theflumirssgenpsigmal veasdeadm a Fusion o

. [ | ut LS 10 ' L0 .
il Bl RadkS B P s G ity B NaR O R bY Ebmflricon
to 1§ @HSAE] 100 9PmATLEidh) WAS DASSO aked (0% ilZYtBDPeoAGE Tri s

dycine gel (Invitrogen). Fractions contai.ni ngkj 3r %3%

pr ot Atefatemsthor aged frdletestivg MbsHpte FORYTTHGn £ M(cAoskpas 2

30K. - _ i i
coBSy SRR R PR3y Fibapasapi e 57
PHTtéraaiptprétedn add (TiMVpisasibles IfNT ARIRZGTA)3,4 6P d&nbeon BaossiEnces)
wees Pafeddo <ok B9 JRERG 10h diiet gpumeares Soa EiaBtigngalues
webd nasaburB@ tdnY iat HiASHRY RAGkr SEiee B 50 Ofm RixcRatior/ SV hint pélarizing

emission filters. BODIPY-TMR-I(1,3,4,5)P4 or BODIPY-TMR-PI(3,4,5)P3 could

substitute as the fluorescent tracers in this assay. Percent inhibition of enzyme activity
was determined by comparison to no enzyme (100 % inhibition) and DMSO alone (0%

inhibition) controls.
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15 Vectors for expression of GST-GRP1-PH were obtained
from Mark Leinnon, University of Pennsyl vani a.

w@ Kasoangs et al., J Biol Chem 273:30497-30508PC1/8SBYPI/018752
Protein expression and purification fromE. coli was
carried out as follows: A L‘B?an‘p pl ate was streaked
froma frozen glycerol sEsakplf® E coli containing the

expressi on vect.o and 37C. A

singl e col onycgggmblln%tkoé‘gmg[% {g’ﬁgigﬂgi}%‘&bl ollﬁo 20 m of

20 WBis¥aeioR peRatialiPTi3oR idtiiues Mas &sted TOH fotivlty Bgaidfi®] 3-K
1grown overnight. The overnight culture was added to 1
alphg

inethe §llovangaanaerc dramaiths asva oonpgunds itentifipd, dwelve fere

B AL S5 R AOREBBRLIRSEN Bl g
subjﬁ‘dtdd:ﬂi(ﬁlrtm Anglysit.UI®s valosd weareeidteimingd dov thy e¢ladtghtompounds of

Cel |l s, were harvested by cent rlforq%gélgggrg?ltougl@;éeg ibed,

in t’%ﬁ ﬁ)lféfserﬂzre%tfﬁ'rﬁh Wi E%fn?é‘ﬁﬂ n¥&rratighd ‘ﬂoeﬂlo%eterm%tlon of ICso

I cation agg protein was perforned
valfied. IEnmymetah’ev%edﬂdqiescenEmhlhﬁwuwmmlmﬂ Bingthe éﬂphaS creen®

Buf fer, A Tris pH 5, .1nM BVE, 1M
o O DCRLOT ST Y Borre ety Qo These
mh’fﬁdfo%)ﬁ%%m@@%ﬁaw QetRAY aDeipkQstBIr PM3LI i@ iR UMY 1P 3-R teta,
(1 v 0. 5ug/ " Leupeptin, 0.7ug/m Pepstatin).
ganfie, @l deltaner e | ysed by sonication for 3 30 m nutes,
and Triton x-100 was added to a final concentration of
0.01% The mxture was clarified by centrifugation at
10, 000r pmfor 15 mi nut esExéHilﬁesoper nat ant was m xed
with 5 A ut at_hi one- acg[arose resin

pr e- eqﬁhﬁf%ﬁﬁ%@aoﬁl af Bfeqiepf A 3- KﬂéhleP’E:?toé‘i (,%,ar\gglcglh owed
Lo Ripgeh go&gmgyo&kgt%%hgg b achiGit %zﬁngt LALd QPhrian

The resi n wa /USZOO 187 2 41
cartcepmsT megst daricat eelldies] uimm and washed with 30 m  of
Buffer A. The protein was eluted using 10nM

A utrat biai daféeg il lihe) SRV tis bt alteved iryPI 3-K sifnidingiand should
were col |l ected and @r otein levels assessed by

be Epssmattiredn theavsiprplilergnye pHectyBiodueg tf%@%tﬁ)wﬂnﬂé
1n1£1§1?0% tﬁggfv@A%ﬁ gimgﬁék finsdh iPLRLEH th PEI-R Haphiad wad

oré i nase reactions were
amphﬁéa:trom&ﬂ PIl 8-Fa actixatyt isbonld bt Sersitven SKOV hgels widvk s¢ddpes) 96-

HZ7 2.5 C12, .and.25. M 5
weflgel uffiataten (Creicer 5§ AR B GoRRY EQ1sart RPGH MRBE5A
medl a((@lﬁ&o%%zﬁ)'%&h?lm fRh0SSH RASE S 26 MM & -Substifat @V CRRS cells

reactions were allowed to proceed at roomtenperature

weteosfeegledaatmlmsty o0 Mashe heravellin RINAI erH) wepdia (GibceBRA)

entr don e n
colBieihadd Dt EEPERAC MO CRe M thbil Tt | kAR HicpERr 7201 M
sodittl irkvagd) 2Ves/E gad@@@j ah@® 20 % fotdllcalfeanae rl‘kftﬁ‘t24d'ﬁ>u®s‘ 1 M
fromstocks in DVBO. The final concentration of

cogpeundsayereadiicdiia rethmediatina figalroneenttion opf @M@né)tweﬂs were
groAT ndtﬁé E ﬁ&@%f Wil d3gh tp%%ﬁ&r@?% hblﬁ‘g 1n%§e?1§e§’cdﬁ%dlﬁﬂg 0.5% fetal

um nescen oximty m)geneous Ass

cal(féérﬁiﬂA(Vl)amlﬁ}SWaE«tdtﬂnilmgl)/usﬂ@/ae]\/Hﬁecﬂhyo%rdtmn aEf’.a[YE(R and D
Systems) g‘ldcc%g%laggonogo IBM%?)anone contr%? (16-5 /p v1ab|_flty) Compounds which
result in reduced viability may act either by inhibiting cell proliferation or by inducing
apoptosis (programmed cell death). Compounds representative of the 096 structural

groups within the library showed selective effects on cell proliferation and viability.
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domai n protein and 0.25 piconoles of biotinylated di C6
Pl (3,4,5)P3 (Echel on Biosciences) were added to each

w0 e@sviams m xt ure. Donor and Acceptor beads freem/ukmo4/018752
Al phaScreen(r) GST (d utathi one-S-Transf er ase)
Detection Kit (PerkinEl mer)43ere added to a final
con€empoaids presefit i Chegliiraty. whiblehid beeeh idaitifive an@b 3 Xoinhibitors

.The reactions 20 | neul at d at 37 for two hour
usid e 810 R RBSOENY11Ch BREA Sk Bt o R dheprponds of
thePr&seAh&rioh $3# ShowddBdFiedplcitib REfeéts bR RiaBlitgN7FatERested for

activity was determ ned by conparison to no enzyng
actmt&@ga/mstmairbd pyasin campr nes Ay Pobhesetaisoi sbpw)rmlar

sel &k ERiis o BB T R sy aFat R EbAGl Blmate ol

profiféteti @sa@Bh e |f@fsie¥e@teld(mrr@86m$ of Hikbprpsenoimvbettonof
reconbi nant GST-G pl- 25 PH domai n protein and

. 25
pi cOpETEd C@npq%@m(ﬁre( qvalpaiedmaspinst paited oFArias GResTERH diggs at a
ranfE 6o AR ARk fs FRER AR IR haodhBarlE o vl Ton.
m croplate reader using 550 nm excitation/580 nm

| filt BODI TVR- | 5
Tab)p 2V RO (LLeRer PR B PSR T8 3t i Blesent
in %ﬁ’&f Roetited HREAESIvE RAEAL 8n ?ﬁﬁ&i’evaﬁﬁﬁ eater bANIikYst | ON

enzyne activity 30 was determ ned by conparison to
no enzyms (100 % i nhi bition) and DMSO al one (0%

COI n(l;u 2 +-0 Li’a{f’l gontrols ‘Ai‘:"i)alg'G\ 5(-016245—PCETHUG2 ﬁ%&‘éﬁgglsérg&ge
A5°Exampl'e Determ hation of 1C50 for Pl

I nhi b t&KlOé’?A | O¥PeR3y | SKOYG eVGEIR3A  3- K i mhPiEPYor|OVCAR-3
test far V[ ty._agains 3K al pha..n tjhe

° 0 IONI nggrrarne?‘é Fr om7t7ﬁe actlggvé(; conpounds 508 47.45

obdiEmst | f i Ex), tjweldle wer enn o5 sel et ed as represwsasat|i vas.1

from-different—chem cal-—groyps—present—n—irhe—tbrary

98k’ Subj®kt ed t42 furt hel anal 967 s. | | C50 val ué® welr e 9.1

oREfEr T Egh Tar tiE S¢ ?:0 ed[cofpppundsof The present o
I'nvention. Enzyne ac ty assays were perflorned i
op#E3D ousbg dgscrided ip the presence of a reagge |of 42.95
conpound-congentrati-bas—to—alHow-determ-nati-en—of €56

994048 s E}szn'e akiv ;/99dnd pef&ent| i nhi bi f|i of-Mas, 437

9%;354# i ”'f'(Sb uSTIg A e AL P asqre guér) TO TUMMEsEENt| 4,555
assay|or a Fliuorescence Pol ari Zdti oh_assay |as )

opugg ously degscridbed| These| i ndgi bitors may aks® showss

activity agahnst other Pl 3K | sofofFrs—Hnehudi-ng—Hl
984%Dhet a3 gametl angd débta. Exférrpl e 10 15 89 47
g ATt eRzat| ompf _rr Usof R 3FKTNNTRITGLS O 4
éncer ? Select e Og)macundg were testeaed for
%BQ’EEtIV©8aCtIVI41y a;al fist pai seg oyari an |casussr @ndo.3
breast cancerl cell|ines—ThHe ovariph—eancgr—eeH—}-Hne

9833 | i s10(bt |al t®F ed|i nl®Ol 3- K66# gnhl i ng and dAdul d 63.7
betess sensitive to the anti-profiferative effects
produced by treatnment with Pl 3-K

PI 3-K inhibitors which show this activity profile may be effective against a

number of tumor cell lines and tumor types in which PI 3-K signaling is altered, either by
amplification of PI 3-K activity, or by mutations which effect regulation of PI 3-K
activity, including mutations in the tumor suppressor PTEN gene. These include breast,

prostate, colon, and ovarian cancers.
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20 inhibitors, while the OV/CAR3 cell line, which is

altered in PI 3-K signaling, via anplification of PI
w@20sao2iuvity, should be sensitive. SKOV3 cel | BCTHESB04/018752

seeded in 96- well cell culture plates (Greiner) at a

density of 20,000 cells per4kell in MCoys 5A nedia

( G ¢ SBRIlnhibitoty wWiddemiseteahluatad fforselectivanackvdy ageinst breast cancer

| ut ded at d of
ool il TR e T M4 iR 6 00 TS Do @B Sapisforgef PL -
K §1%ﬁ£1ﬁign 'aﬁ(ﬂl P2 %MKMglmﬁhgﬁsaiﬂnBﬁnaIQI Bdkivatbdth theNsi R8s, while the cell

i nsul in, E sodi u ﬁr uvat e,
ling l\éDéfMBgfll?dc gasys mmla expusssionand éaﬂl‘flt}’sﬁifrﬂﬁé ud B 3-Kusignaling
unds were added to cell nmedia to a final
1s%%rﬁ1@21 gj\'{i’%{gdr)l of 1 M and the cells were grown in the
pr eddDAEMH-46 and AVIPAUNIB 28 Drcell8 Wi rsgedadninmB6Hivaell cell culture
containing 0.5%fetal calf serum, Viability

plades; CrAPEB G<ieRY RO AP0k alls pep et dp &YBh na%dé%?éi(om%> with

O S 2 B A P AR e edded

to welalmiddid to adinahcdncentrdimns byangmlgi fioorh i 1gnMetol 100 uM, and the cells

roliferation or by_.jnducin apo Ssi s (pLogra d ..
WL BIOVH 1 PESOUIS CPEPBuls PEAP JBuBy M P S containing
0. 5‘3% restat dHiederudl raaaa 29 ﬁeM Dighthfitel NGBy @B@&@t@nﬁlﬁb& adihy@ MTT
effects on cell proliferation and viabil

ty.
cel:k Q0o bbien EasmT(Rng@ @2 /Sysiemsp andy somommmnt@sDMSé% @homeij gpntrols

y ich h ntifl a .

R GrRBRYY SRt RemRRRIepIE M orda “Gnflihptly gggsither by
intdbi#iRgS tlUChralifdration &k abg dmti@mh@ eaig (P gefmmed ecell death).

present invention that showed cell-specific effects on
Compewinfls rgpresgafative eaft 8 PR Stlaeliura‘lu grpupgy avitan thyilfhayry showed
Sel(s%?t?n\;% % (i%ﬁ cpgtlﬁvflgraeFQ v1%1'?1¥}é eI eEegﬁg\%ﬁoﬂ{p%gnﬁ@Wf evaluated
agsmil‘;tthI Faedt breast eandet &eﬂfhﬂeamtseepmgatcef amlcentrations to determine

gollferatl on eé)gerl nts f.or selected conmpounds of

ﬁtévepcroé‘%%fﬁ’iatlpﬂsv idilbiliefed conpounds wer e

eval uat ed agai nst pai red ovarian cancer cell |ines at

a range of concentrations to determ ne effective

concentrati ons for grow Exemblebilti on. 10 Table 2.

Sum di f.f erent exper.i ' [ g

conpBeRiag™ 8} S g Bdina i iRl B e Ao ippons

s el egdchivR® 1@ béetatah Hdi a&ﬁﬁbtib\ﬁifleB/AﬁﬂfsQIfepﬁﬁlleht dn 1m.1e5K
npound ial 1 Trial 2 Aver a%X aver age SKOV- 3

acsmcvl’é 3¢l i ik dregeasthareBulap by els pf phospho-Akt.y M@AgMB -468

0 s ARIRAP B Sy A g givwincr

PIBEK 2igh@ling®0. 1 964352 93 33 74 52.9 83.5 42.95 964028
igg fé E%%C 1@%%3@@«%8@!?‘8&?% Izg)@h ggozrgzg}p gspélll%- Oqeve?s in these

cells was determined as follows. Cells were plated into 6-well cell culture dishes at a

density of 5 x 10° cells per well in RMPI media containing 10% fetal calf serum and 2
mM L-glutamine. Twenty-four hours later, media was removed and replaced with
serum-free RMPI containing 2 mM L-glutamine. The cells were serum-starved

overnight.
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964260 93 41 85 53 89 47 964232 98 45 100 71 99 58

963977 98 41 81.7 59.6 89.85 50.3 963924 100 61 100
W®2004/0102@5 63. 7 Pl 3-K i nhi bitors which show t hPGI/US2004/018752

activity profile may be effective against a 15 nunber

of tumor cell lines and tund? types in which Pl 3-K

si gitanipoyndsweretdeluted, intei seive-fioy mediapb iaffinabeanoantodtiorlof 50 M

SR 0y, T RO TLEL She AL ol ect ool cion o,
4 BP0 REER 88 0Rre ddd8aBnddn ! eQ‘f@%llowﬁfg‘}ﬁ&ﬁé&-

colon, and ovarian cancers. WO 2005/ 01624 .
PCT/TuSipamiyspspho-Alt yelgusing nhmbn@tdot@ng;eqeas meg@washed twice

Wit B et iR ey Rt GE8 1 slpRRRbef 71 150
mHTiEMu a.5nfgalgole, IIﬁMJJE@TAf 100mW NaF, 189 §6aiuByrophdphate,
K&gnah&lsa rrallyactlvatedlnthee

1@\4IN3§Subwnnte3)tV S@@Plllpt . ﬁ@"/ﬂl\@)ﬂ@% b M pheswimetBy relfonyl

ﬂ@ﬁﬁé ea‘rf]ig'lga : nggﬁr Cf)teﬁ % ggbgmp {1%1§K%%§%\/%?@§§J]Qsmg a

BCAkbsaywsOag o€ e deil rhysﬁ&-pwtlein e diluted intor leaenphlat@&aple buffer
el ner at density o Q, 000 cells per well in

an&%ﬂﬂe%@?ﬂ @Gmlfle\&e ﬁ‘%bJﬁ‘é@ etal calf serum and

S%%gggqﬂ_ 264 Hﬁlﬁ@gr% o ATNEOF %ﬁn{b%ﬁes TH RIS wAEb Bcked with

to cell nmedia to a final concentrations ranging
5% bovind Serviy] alllnmmcand/ltheanuclfoh‘ed @em&omugbtrmﬂg agiodiyn The

morRirbE ot ARt iy "0 Sopat et P it SeCTa 0.1%

Tvkeed | 20h ahd HBubaVeERith HRP-¥&§ugdenibbed(dititdddn 89Mhdik in TBS-T)
cell proliferation assay (R and D Systens) and

at geomp EERIPSTAIIIE GOS0 al one controls  (100% viability).
[ ct
THEHRRMAS W il BRIt it i B 1
chbﬂﬁdumin%gerﬁﬁetﬁbtﬁxﬁi sTh@c@gpcamﬂe dffece.% on plieaphg-. AHIHevels were
npounds representative of the 096 structural groups
obwrm # ehEve flfeampes Mdlie amowr ot eg?%w it detested ®ycel |
imtRbobiogat i on and viability. Selected conpounds were
eval uate agai nst the paired breast cancer cell |ines
at Effeatsgm wailuleoievelstof phosphe-Alkd felbivengimemest Wb Pl 36<

. concentr at hi 't' . .11,
oGP RSE Lt Ch Aol gt B DS TR b
TeRMndlbgids) Kalshitivith BI$S A BacrRueHoR BOSIIIPRLARE.I DRe D has used
activation of PKB/ Akt is dependent on Pl 3-K
acmrdmgut@ she rnugadiuenprobdcobr dbgebpregsé 4P hameeas| detegmined for each
- \MB- 468 h
sotpeCiot ot BRRTOAR sl sl olFse ARSI 0" esul

Of %?&hﬁ@écr@@és M@lhbq:iho%kt lax&lﬂveﬁ-dléteﬁmgﬁa Iblym@rmdliwéng relative
ect of treatnent with 3-Kin bltsors on

to ﬁ%@ﬁ%ﬂ&k{ %b"%fléll conjrgl qaﬁg}\l@ treated with DMSO alone (100%).
Treatment with PI 3-K inhibitors resulted in a 20-60% decrease in phospho-Akt levels as

determined by this assay. This data shows that these compounds are capable of
affecting cellular PI 3-K mediated signaling.

Table 3 summarizes the data for several compounds of this structural group,
including the ICs, for inhibition of enzyme activity in vitro, cellular mICsy and anti-
proliferative activity against tumor cells altered in PI 3-K mediated signaling, and effects

on cellular levels of phospho-Akt.
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other cell 5 culture nodels. NDA- MB-468 ce are

of fhexcomprnds faat drys is RMPT madiasorthinizg Wk fotgpe balf $&BDn and 20

e} s) at 2 x 10 6 cells/m and 100 | of this
mﬁ'L g@kagﬂg%ded to each well of a 24 well cell culture

pI atFellmEmghhmEdehtm@t Geh gmmhnn theah®t eim@Rthndl ¥389x can be
cel | areag per well, Once the matrix is

meggpdirPea colRNPILBISAY wishieA fi o)l o6 BnaiSodution Gl um
Pr(gggrﬁgg(% : gqb%%2§§5 822 a@%erﬂlu(?fgas Iélu\é‘%hlﬁ% ade pglt; Véfell the
celésdute ihctibatedfor 3rtedisa Absdrbammk at 550 nm is determined for each well and
used directly as being equivalent of cell number. In addition, live and dead cells can be
distinguished and observed using fluorescence microscopy after staining with
Fluorescein diacetate (Sigma), which labels live cells, and propidium iodide (Sigma),
which labels dead cells.

The PI 3-K inhibitors of the present invention show anti-proliferative effects in
this model of tumor cell growth, as shown by the representative data in Table 6, which
compares the anti-proliferative effects of one inhibitor compared to the effects of the
benchmark PI 3-K inhibitor LY294002. The PI 3-K inhibitors of the present invention
also show enhanced anti-proliferative activity when combined with other cancer drugs,

for example paclitaxel or doxorubicin.

Table 4. Effect of PI 3-K inhibitors in a three dimensional model of tumor cell growth.
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concentrations ranging from10 nMto 100 M and the
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Y294002 He present
i nvention also show enhanced anti-proliferative
activity when conbi ned Ampleer cancer drugs, for

exanpl e paclitaxel Enﬁg%gﬁggqg@&rqho&@ple 4. Effect of

Pl 3-Kinhibitors in a three mensi onal nodel of

t undhedevivogfionach of WCnpBOG! 0f 2 450 RE T USREO &I B IBRIE

48 Per,cent it aund entration Qf Tu
copriea ] ol Sh OB e 2 b B S el hes e
defegMated’in t}ﬁ@@ﬁ%&ﬁvéﬂweﬂ%p&%ﬁ@ﬁﬂ%cﬁ Chb2 QY CANLL QD A-

Exanpl e 13 I'nhi'bition of Tunor The I'n vivo

MR8 e estedgubeuigicppsly mt@thetﬂe@kgxf@udmmaﬁe aadayd Me:le!ase

Kk
o35 ¢ VR ERON TR PR o eb 50 g nls ConbBRY

admhﬁstféitloﬁ-rﬂ(ayﬂ&tghﬂﬁydayf 7. Stﬂ@dii]tdrﬁoudd&ﬁﬂfﬁstrﬁi@x m@ﬁ@done every
da}%/rcéf%}}:? other day for the duration of the experiment, or the compound may be
delivered by a continuous infusion pump.

The size of subcutaneous tumors can be monitored throughout the course of the
experiment. The tumors are excised and weighed at the conclusion of the experiment
and the average weight of tumors for each treatment group is calculated.

Alternatively, cell lines such as OVCAR-3 may be injected intraperitoneally into
the abdominal cavity of female nude mice. Subcutaneous, intravenous, or intraperitoneal
administration may be done every day or every other day for the duration of the
experiment, or the compound may be delivered by a continuous infusion pump. The
tumors are excised and weighed at the conclusion of the experiment and the average
weight of the tumors for each treatment group is calculated. The PI 3-K inhibitors show
enhanced activity against tumor growth when combined with other cancer drugs, for

example paclitaxel or doxorubicin.



MB- 468 are injected subcutaneously into the flank of

nude mce on day 0. Mce are assigned to a vehicle,
w@eogpouzdy or conbi nation treatnment group. ConpOUOs2004/018752

adm ni stration may begin on day 1-7. Subcutaneous

adninistLatigg nqy be done é@%ry 20 day or every other

day 1 15r° PRandsstaed that e abeve-tskpendedernengenrentse only illustrative
oG RUBHI FEE Heliby, : i nugqus i nfusion .

punp. The siz@g%? 3%%%@?@%3%%%§P§%§@%l?ﬁwmg@uﬁgﬁﬂpﬁpg@u
angl Ia}t@iulgfhmﬁtﬂarlganctnm caebodevised withopeddpaRitg. frobh el spiFRIa®d scope

hed at the conclusion of the

of WL, EXC sed tand \pﬁjeq : .
SXFBP SRRy S1tgny WhILS thy presqut ipngan hag beenshewn imtheglsasrings
8 HLRUFRBCrBE HhovieSi : i | ith $fat ;
anl i nes S}?u cch as &%@%ﬁﬁ%@iaﬁﬁggﬁéﬁg&%&H& With %V%a% 18
presgethagdremedde batheympsipeacticdlend poidiencetadmisabitn enyt() bf tiRMBdtion,

: ' cut anepus. jnt.ravenoys, or , _

o O o8 SRR AR LB BN RES s B woicpamy cn e

magle vaieuyddeitiig fay tHeQrirchfesht @bh@pisf thd¥eivention as set forth in
experinment, or the conpound nay be dellverednby a

th%é%ﬁﬁnuous i nfusi on punp. The tunors are excised and
wei ghed at the concl usion of the experinment and the
average 30 weight of the tunors for each treatnent
group is calculated. The PI 3-K inhibitors show
enhanced activity against tunmor growh when conbi ned
wi th ot her cancer drugs, for exanple paclitaxel or
doxor ubi ci n. WD 2005/ 016245 PCT/ US2004/ 018752 49 It
is to be understood that the above-referenced
arrangenents are only illustrative of the application
of the principles of the present invention. Nunerous
nodi fications and alternative arrangenents can be
devi sed wi thout departing fromthe spirit and scope
of the present invention. While the present invention
has been shown in the drawings 5 and is fully
descri bed above with particularity and detail in
connection with what is presently deened to be the
nost practical and preferred enbodi nent(s) of the
invention, it will be apparent to those of ordinary
skill in the art that nunerous nodifications can be
made wi t hout departing fromthe principles and
concepts of the invention as set forth in the clains.
WD 2005/ 016245 PCT/ US2004/ 018752 50 CLAIMS We claim
1. A conpound having a general structure represented
by Formula |, Formula Il, 5 or Formula Ill; RL R4 0O
RLRAORRLR4 CF2)Nn RS NNNRRS NNR5 NNO
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R2 RBR/ RBRRR3 Formula |l Formula Il Formula I11

wherein n is an integer selected fromO to 2; Rl and
wR20a0e2¢ach | ndependently a nenber sel ected fPORUS1004/018752

group consisting of hydrogen al kyl, al kenyl, aryl,

hetaryl, aral kyl, hetaral kyl°” al kyl substituted wth

at least 10 one substltu6%¢ﬂ36$yl substituted with at

# €RgL. one substituent, hetaryl substituted with at

east one substituent, aral kyl substituted with at
Ieast one substituent, and hetaral kyl substituted
Ieast ne subS|t ent; R3 is a nenber selected

fr o &Fé? %ﬁ%ﬁg?li*% sypCHiEdEBgeentehbk formula  &oymula I,
or BbahlaY lTH; aIkyI substituted with at |east one

substltuent aral kyl substituted with at |least 15 one

subsgi t uent R4CO(RS S02-R5;_ CO- O G N R4, 'R

and @ each i ndéﬁendent menber

fromthreg ] tyng of }.h | kyl,

al ke o ’r”2| Ky | ky%@u

W th 3 pstitu al kyl subst.i

with Ieali\alt one s#%)s ituenty, ari” suBStituted wt O
at ast oRg substiTuent, Rgnd aralkyl substiRiited pq
with at | east one substituerit. 202. A conpound

accor di njotroulgllaim 1, with refEoenglalto RL_5, Fbenewdll
the following are used; alkyl is a straight or
branched chain Cl1_15 aIkyI cycloal kyl is a C3_8
cycl‘"glﬁmk%/{“s PrinfeeRiesplactaddrem §ite 2l ght or branched chai n

| ti
C 1384 KDY Sk SRR LB s o
hyaglo gdzrruglzkc;)fg Zajkaum?a igrzyl (bg;l[_alﬂ gﬂa{dgyg,,he&;ﬂﬁkmlkgpﬁ{o&gﬁ%é 5&/1tht all;c least
supstituent IS selecte rom e
ong %ﬁ&“@%%ﬁy BTG With pigeashgre Bbtitueyiahigiaryl subsadywith at
leaﬁfFﬁl@ subdtitént, Glalkylalibitioe@ W%’ Ydast (ﬁx"é Qﬁ’@f?ﬁﬁengaaé hetaralkyl

kox -carbonyl, sul fo, hal ogen,
subsHaeskyith htleass han sxbpituddt; 4 alkylthlo nercapto

h Lt h Cl 4 al k I
o1 G PPl s meiing i usasan ko plkgny
aralliyl, Gllk_y‘} sabstyiktadrivil at Keastlofe §uli§ﬁﬂ1éﬁf ﬁﬁﬁll@»{ ‘éh‘bs@mﬁéﬁ Wih at least
Ci_3 . al kanoyl, benzoyl, and 5 to 10 nmber ed

ong,aibetityente COCRs $O02R s 66bORa C&NoRdlan@ Rts;ﬁrkdl aim1, with

f
10 S SRR b el BuclABIBKRL wbliBer seel AT AR SR Gfisne of
hydngemtikyl, ahehgl yjfcld)eﬁkﬁ 'h&lﬂ(@l @MMI@M@hbSiltlﬁé@mla@ 1eQ&t one
1 C containin

het er obi i C lto
sub R oAty SuP BT h kB e AL b Siatener spbstituted with
leatidnk @9¥tuent, and aralkyl substituted with at least one substituent.

2. A compound according to Claim 1, with reference to R;.s, whenever the
following are used,

alkyl is a straight or branched chain Cy.i5 alkyl;

cycloalkyl is a Cs.g cycloalkyl;

alkenyl is a straight or branched chain C,.;g alkenyl;

aralkyl is a carbomonocyclic aromatic or carbobicyclic aromatic substituted with

a straight or branched chain C,_;5 alkyl; and
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aral kyl is a carbononocyclic aromatic or carbobicyclic

aromatic substituted with a straight or branched
web@sn16215 15 al kyl ; and 15 substituent is a nmeP@EDS2004/018752

sel ected fromthe group consisting of hal ogen, Cl_4

al kyl, Cl_4 hal oal kyl, Cl_%1lhal oal koxy, C 1.4 al koxy,

C1_ 4Uhstityqnt s sslecteq diamx fhe graurbeuyisting afwiro, Iyidrexy, cyano,

' 05 aI k am,n ca to
Ca@% 59/ IE I earo o'n‘ﬁlg,lff% hl?gga? X’a‘? aﬁ%?x > stllfo,
ha(c‘ﬂg_ri @LM]I:(S(WL f)l&lmbky, Hawphamexyl C; Dﬁlﬁ?l‘thl@ fméi*caﬁé,_lﬁlenylthlo
k%‘? (g a}g,) oxo, and thioxo. 20 4. A conpound
PYRAXHhig: o A1 Enyh €14 alflselifonyh anging,-CirzliangylRming, enono- or
d f&ll&y&éﬁﬁsﬂﬁ%@ ' BRI t 0
G 0 e o T BT Rt SR EE P ol MR 5 10 10
mf{mb_ﬁethhﬁttyibpyqblhenyl napht hyl , het aryl, Cl1_6 alkyl
substituted with at | east one substituent, straight or
branched chain Cl1_6 al kyl phenyl, 25 phenyl substituted
Wi t 13, atcdnfiRehd Q&%rcﬁﬁé’&; élﬁl%?l“tvvltlplee@gr&lloe t8Rg 5,bx§HcZn)éjver the
substituted with at | east one substituent;
follewie eresesedict ed fromt he group consi sting of hydr ogen

al k sub t|tu d with at

I eagfﬁéﬁécas{fg%ﬁ?&ca’é i ¢ ars gﬁgr C%JPO ? ‘O R5,

CO- INefadyl 1@@Het%m&@cﬁﬁc&?&nﬂﬁ cﬁﬂ@te@cﬂﬁ@cﬂlﬂ gﬁﬁ%@%ﬁiaﬁnﬁ’g 1to

nmenber sel ected fromthe oup_consi sti ng
6 heleap-spams sctopted faanyxygeelstgfuam@mtr@a@st i tut ed with at

| ea

subar P S HaP bR bR EHATLL Hhon BB Mo A BARIKG wir
astrelghyd)rbramn}hedhehmylcl Salkgt ardut ed with at | east one

subst. tuent; and WD 2005/2‘[ 6245 PCT/ US2004/ 018752 52

subSthstifHet isjadnember splerted dloay ihe grqupgiensipiingpidiafpeen, Ci alkyl,
Cﬁ%ﬁﬁ)'a%(gl gg 4@1211()&%%9?14 4 gi{ﬁ%X( &, lﬁéieygth f(}éc?rgﬁ%r %@M@XSI ' Cyano,
nitpeh @mdngy Imonhablotblf@lrumﬂyxlamphefwiwh mmrcqpya, |Cd;4 Iaﬂ&yﬂmarbonyl Ci4

oI R B s RO i3, s 3 HECaalipcarbamoyt,
ox6-dmanhiexed cyclic am no, fonnyl, nercapto, Cl 4 5

al kyl -carbonyl, Cl1_4 al koxy-car bonyl , sulfo, Cl 4
al kyl sul finyl, Cl_4 alkylsulfonyl, C1_3 al kanoyl,

benzoyl |- ar bam yl, oxo,

t hi gx)é Cbnﬁgﬂlgd %C%Blf%h%rtg r]rﬂ’oéhnai %regré Pé%gg lic. 5. A

conRgund Raarbcaadh ﬂglep@dehtay mn]:mb‘ehﬁl@ltéﬂ filorh $he1gr06151 donsmtmg of
0 whenever the follow ng

h f
hydfokth. SEHER of beariched (B 1 Bk PRSTREHD R hef@élylal@l ; alky]
su&'ﬁkﬁé&’\kﬁh at léasfttoﬁ@b@gﬁmgﬁt %QE&%‘?%B&E%J‘& el %lgglﬁl%dﬁ,

a carbononocyclic aromatic or carbobicyc
phenyt bwhstikydd with at 1€t 8nabubgtituentnbenzyl, and benzyl substituted with at

least one substituent;

R3 is a member selected from the group consisting of hydrogen, Cy.¢ alkyl,
aralkyl, Cyg alkyl substituted with at least one substituent, CO-Rs, ot SO»-Rs; CO-O-Rs,
CO-N-R4, and Rs;

R4 and Rs are each independently a member selected from the group consisting of
hydrogen, Cy.¢ alkyl, Cy.¢ alkyl substituted with at least one substituent, cycloalkyl,
phenyl, and phenyl substituted with at least one substituent, aralkyl, benzyl, and benzyl

substituted with at least one substituent; and
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15 hetaryl is a heterononocyclic aromatic or
het erobi cyclic aromatic containing 1 to 6

wheisno233 ons sel ected fromthe group consi stiPQI/v8§2004/018752
oxygen, sulfur and nitrogen;_ aralkyl is a

car bot;mnoc clic aromatic or %ar bobi cyclic aromatic and
subsSHPYHReEd s aoember sslecterd drom the goumametiticyaf el6en] 6, 4 alkyl,
I ' r L, S~a nacyglic,aro [ r
C AN L2, LR ST Sy o
philthi® patidyithis,dydotedodrbany, timoghidepatins CS] hiRkShdiamino,
oxygen., sullf(glr, .ang nitrogen and substituted wth a
MOF B Fht 1-b3 KPR, Agtotrmerbered e5clig amino, fomaryl, mercapto, Cr.

all§ubabbA O], hikoR,-BROBHSN te he. gr
consi st%dng%f %}g}f ogen, ’Cs%iﬁg"egx’r?%ﬁdmgﬁh%ﬁ'gﬁ%gﬁ%;?rfyl’ Cis
alkanoyl, benizedl fory- or@iL14 atitykoxpamGyl, dxa\thipkd,hind,5 to 10 membered
xyl , hal ophenoxy, phenylthio, pyridylthio,
heﬁ%&%?‘g‘iéy(, car boxy, cyano, nitro, amno, Cl_3
al kanoyl am no, 25 nono- or di-Cl_4 al kylam no, 4- to
6-menbered cyclic am no, fornyl, nercapto, Cl_4
al kyl ACarpeRyd acconding 9 dlaisoyl, verebanylis 1 sandfwith €ferdnce to Ry.s,
nehdogl 84l i o1 al kyl sul fonyl, C1_3 al kanoyl,
v benzoé#,fgirlr(gwn%l-g “or §|d’ Cl_4 al kyl - car banoyl, oxo,
t hi ebkg] isarstrafght or idnehedieRsiad, het erocyclic. 30 6. A
co und .according to claiml, wherein nis 1; Rl and

NWAE B St gkl henshed chaimEntser sel ected from t he

gro CONSHSdH : I hain CL. 6

al kglﬁl,l phenﬁr{l(g}%ggéliﬁ ﬁs%gﬂéﬁﬂﬁla?&bg{}@gg gﬁ’% aglrc > branched

chaPyeloaik 2698 /00.3 6R4brilET/ US2004/ 018752 53 C1_6 al kyl

sub ttitztgghvvith at IEast one substituent, phenyl

sub8TTYOIE KPR CHCHE SOTHE oF BefsEobiqyenpromata coriaining 1 to
6 hetels btoindiseldciell Honpihe |gﬁﬁz§tcoﬁﬁ§tir§gl%x'ry ﬁf @ﬁfﬁ]r’%%d'n?tﬁ%n;

menber sel ected from hydrogen, “stra " or branc

chapialkyl isg: egrtgmanocyclicgrematikg cart@bidychit knpimatic and substituted

: ' it . |least,, one substituent; 5 R4 and RS
Wlt%%%%%@%’ﬁ%&%%ﬁﬁ&@%?Idj'l%lalh@rrber sel ected fromthe

gr ohktaralitys s isbgombnod)¥ HE @@aAtic o hak@Bicyehic ROANRGENBGhtaining 1
straight or branched ¢hain Cl1_6

lI[;ai n Cl 6 alky] b B
to éc:x #oe-atarm sleaier fsemthe group CorsEing @h exm@bsmlﬁm,amﬁ,nitrogen and
sub@ﬁft‘ﬁ{e‘@tilfﬁ/é strzﬁgltﬁ,%flbran@ﬁ%féﬂair?@%%%iz%taggbw th at |east

one substitue benzyl, "and stituted with
at $ubsistuegriea menster salendd framndhe glosp cousiiingio$ halogBATITSY, alkyl,

sel.e d.fr the group_consisting of nethyl, hal ogen,
Ciq lﬂaﬁ#ﬁpﬁ%@e@é{;?x it HAREPX Vet hy plsXihipRhgBgRY ], halophenoxy,
he gttty edylthiol hdHb TR z angh, A
P cgnpound gccor&l_illng to cl g?,’n%yil?dg\%\%tg’gl n ﬁ({}gtay{éngglaﬂn@ﬁoa
moyRe eli-Cs.e plkytaming,rio o 6-heengranecbeyotin ainind, figrmofl, mércaptoht;

r d_ghain_ .15 Cl k a nyl ; IS a
oo loPOE £ 5 afietpmhitynenfy G MonERinP G tming, O
alkdubyb bahdoyl, phaivy br di-Cl, Akl AltayddINesxy! thidxb, fad 5 to 10 membered

al koxyphenyl , hal ophenyl, di hal ophenyl, and
hetqtpgXcBphenyl : R3 is a menber sel ected from hydrogen and
strai ght or branched chain Cl1_6 al kyl;

6. A compound according to claim 1, wherein n is 1;
R; and R; are each independently a member selected from the group consisting of

straight or branched chain Cy.¢ alkyl, phenyl, benzyl, naphthyl, straight or branched chain
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R4 is phenyl substituted wth at |east one substituent
sel ected fromthe group 20 consisting of hal ogen,
wW@b@aoxe24s benzyl oxy, hal ophenoxy, straight or PCHOSNeH018752
chain C1.6 alkyl, Cl1_6 al koxy, and hal o-Cl. 4 al kyl
and: R5 is a strailght or bradched chain Cl_6 al kyl .
Cig allgyd gubstipgseslivish ot least anersubstityent; phenyh substitifed wih Rilleass one

- » ' er _sel.ected fromthe
sol b, o0 b s By ARETRE SRGHREREY 1 pheny!
t - buRa)ib 2 nreetbee xolehenfrbm IgdRgenemitht odbrahdHet @RABTY s alkyl, C,.
fl fiﬁr phenpyl ,  and nitr o&ﬁhenyl ; R3 is hydrogen; 30 R4
6 3ral =§h@‘ﬂg}’1 suhgitted Hidet igestongisubgifeantone subst i t uent
sel ggt [ ISt in .
Fruac G RSOk o £ By Sadid BIht Bup sopsising o
hydragen.sfraighher trendhled ohomet lp wlkyl, atraigRbor tearche@ thath C, Ylkyl

/016245, PCT/ US2004/ 018752 .. 54 9. A compound, _
suBHNBP TG o 1520 56 SFO e as ey pRenD PRABY i peigatpdwith at
le:ROOROBSLithas, beanyll H20b M VR
M S R o ?3?’?3&8%%%‘0 reubitithoh, gpd

M i sulssityent isra terhbdsiseleoted dfonPihe gBoug cansisting gf m&hy)haldgen,
. L g
nafBAGATRES, bl “STRERY PO TR G B EmEYE Py

nitand a pharmaceutically acceptable carrier. 11. A
nmet hod of screening and characterizing the potency of
a test compound as 10 an inhibitor of
phospRab L% AN - Ki: . 3= i,polypeptide,
sai d neth%% c%%%%?é%ﬁﬁh?ﬁgﬁsﬂ%%%n§#§>h) nmeasuri ng
act Ryiig ymembar RlecBdkfrgo tlypaptp densisting bestpiga@ndeanched ¢hain

test . conppund according to one of the clains 1 to 8;
le@ﬁ%&ﬂ%ﬁﬁw the activity of the Pl 3-K pol ypeptide
i N RO PAREMBLRIRLed RS LiaW
i Sapimbotp AR bpLIS 5% iy,

of the PI 3-K polypeptide in the
Credialipdplenyl, e alkoxyfhenylk hdwphdryl, dilidlaphbnydj dmarniasplenys

refgrence c oun ereiL,n | ower activi f the P

5 R 51 B R T bert AR Al b brbuchecishiige alo
t haR,iigpHegl PbaEeRE it atldst 6Rf Abantsht SABREYATM the group
indicates that the test conpound is a nore Botent

consipingof Blogeraphenexyy kenaylenp dialophpreaxydstraaght onbrpmeked chain Cy.
1 i Vi f .athe Rl | ypeptide in the presence of
ak?ﬁtglfgiskt)éx ’oarrrlgyéﬁodei'ﬁ%%ﬁl%ﬁt he presence of the

r ef B5ana etraightpe brahchedieledd €86 4lkglt t he test conpound is

a less potent inhibitor than the 20 reference

conpound. 12. A nethod to treat a disorder in which P

| 3KTIR @¥i$hoand BF Blaint MRALSING;s 12dm ni stering to a
patient with said disorder an effective amount of the

conBoismhenyl a t-butyl;
R, is a member selected from the group consisting of methylphenyl,

—

dimethylphenyl, t-butyl, methoxyphenyl, chlorophenyl, dichlorophenyl, fluorophenyl,
and nitrophenyl;

Rj is hydrogen;

R4 is a phenyl substituted with at least one substituent selected from the group
consisting of chlorine, fluorine, phenoxy, benzyloxy, chlorophenoxy, methoxy, ethoxy,
and trifluoromethyl; and

Rs is a methyl.
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salt thereof according to one of the clains 1 to 8. 25

13. A nethod according to claim 12, wherein the
waele@sndess i s a cancer or a disease of inmunitBCEO004/018752

i nflammation. 14. A nethod according to claim 12,

wherein the disorder is disﬁﬁption of PI 3-K 30

function in | eukocytes. WD 2005/ 016245

PCT/ - h roinhibiti.

o ove F QRS A8eriR o (HFLINES {81 5 stk Miffgpupound s
and@ncless te&l 1GpMd nhinahn vefd iaBibitied GFPOLNK fhivither &I Wi than 20

or a salt thereof according to one of the clains 1 to
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a test compound according to one of the claims 1 to 8; (b) comparing the activity of the

PI 3-K polypeptide in the presence of the test compound to the activity of the PI 3-K
polypeptide in the presence of an equivalent amount of a known PI 3-K inhibitor as a
reference compound, wherein lower activity of the PI 3-K polypeptide in the presence of
the test compound than in the presence of the reference compound indicates that the test
compound is a more potent inhibitor than the reference compound, and higher activity of
the PI 3-K polypeptide in the presence of the test compound than in the presence of the
reference compound indicates that the test compound is a less potent inhibitor than the

reference compound.

12. A method to treat a disorder in which P I 3-K plays a role, comprising
administering to a patient with said disorder an effective amount of the compound or a

salt thereof according to one of the claims 1 to 8.

13. A method according to claim 12, wherein the disorder is a cancer or a disease

of immunity and inflammation.

14. A method according to claim 12, wherein the disorder is disruption of PI 3-K

function in leukocytes.
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15. A method for inhibiting growth of cancer cells, comprising contacting said

cancer cells with an effective amount of the compound or a salt thereof according to one

of the claims 1 to 8.

16. The method according to claim 15, wherein said cancer cells are altered in PI
3-K mediated signaling via mutation in PTEN, amplification of the PIK3CA gene or

mutations in PI 3-Kinase.

17. The method according to claim 15, wherein said cancers include breast,

prostate, colon, lung, ovarian, and other cancers having altered PI 3-K activities.

18. A method for affecting PI 3-K mediated signaling in cells comprising
contacting said cells with an effective amount of the compound or a salt thereof

according to one of the claims 1 to 8.

19. The method according to claim 18, wherein said compounds affect PI 3-K

mediated phosphorylation of Akt.



