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WD 2007/ 114926 PCT/ US2007/ 008395 KI NASE ANTAGONI STS

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wapplitceaté on clains the benefit of U S. Provi sSPOIEE2007/008395

Pat ent Application No. 60/744,269, filed April 4,

2006, and U.S. Provisional Patent Application No.

60/ 744,270, 5 filed April 4, 2006, both of which are

i ncorporated hereirn by reference in their entirety for

all  purposes. STATEMENT AS TO RI GHTS TO | NVENTI ONS

DEVELGPVENT ' [ 000K IS ASIAGIRINTS: s
10" Peal  ARUPSHERBRENCIRAGHARLER AR ERAHORS, O o

[0001?)0 T lti@ appliEibh @hims BACKEREWDIPUE: ijbﬁSiOWéM]hg%ﬁbn No.

hol nosi tide 3-kinases (P13-Ks) catal

601744, 30DBier AL 4 D00 TS SR PR PRTEOR APEYpatian AGS0/744,270,
ﬁled nPg, %@Sbgﬁa(o%)\ﬁucf Lu@qnét)rF ° ated Wlréth®3r léféérﬁ% ih 'ﬁ!xé:) Béntirety for all

ruman ef al 1998 e appropriate cellular
purpoecfnt ext, these three |ipids control diverse 15
physi ol ogi cal processes including cell growh,
s u r vi VEATEMERNET A8 TIRIGH TS ANYENEIONS MAXBREUNRER

. FRBRIATPS g R p e

[0002pat Ties preserdi ﬂldvdﬂiﬁdﬁ Sve@fsuﬁlﬁg‘tﬂd&iy DpranKabfnthe Natlonal Institutes of

2001) . The_cl I 10a, pl .10 pl1108, and
Healtbigl Fhr Lhe ’V?r%‘Féf-‘ﬂ‘t ??MP&@SQ‘P ﬁ%?s‘@g‘g&}onc; protein
coupl ed receptors to generate PIP3, which engages

downst r eam ef f &&GK@@@W@E’E@EWA@NTWI pat hway,

[ooosfme C@ hdiaBkitide KLARRES gﬁ%jéﬂﬁ@%%&@gﬂ Yei&IfaRes-

ss Il and 111 e I n
phosphatirlﬂbeisml €RY) sacand msissangersRIGHELPI(RA)B, mnldé%l(3s4,<5)P3 (PIP3)

)aF ?651; JE?ll. él% %E@ﬁ%@%ﬂ%@%&&? tﬂés%t laar% li%gsﬁ%%%gl diverse

contr
physmhntgmgl ptopeiséﬁ' cludifg cﬂNgroRKh samvivh]Sﬂgﬁ'é&ntl{tm%}i chbmotaxis

atsp ZE 0 BT oo B R TSR eyt s KPRtV ST it

spemﬁéiheﬁ @Spredsion paemmc I aﬁtﬁ&n@desdifu@mmcgﬁ(ﬁeat{d/&rad 2008l .The class I
hi s nterest has_been fuel ed by the recent

PI3-15 @1 b 1ORap T 19 304 D3 a1 ASGYEIRP Iy GRASHRSERA3gS oF G-protein

coupl@& ‘réE%?ﬁbrs {8 eaté PR %L}ﬁcl%ngges dARR et &N %ﬁ&?as the
l'i'pid phosp hat ase N, an inhibitor of

Akt/RﬂIQI Rathwgbrathienige fa@ﬂa kirasns @hg theRbe famile GHRases: The class IT and

1 PISY ‘i‘gggél\%gﬁ ?Jeg(rgﬁgié }ug%acgirirglla{r\'ﬁﬁff écg;%%ﬂ}cgj_gg’i&é %tﬁ%ﬁv{ §£PI(3)P and

PI(3,4)82. {Ihe HIKKataue proteih K3dasenthlahoorttol onll W&L(nﬁf(hﬁambor monitor
n t hr onbosi s

genm?ic ?%%%}( 8%'1"137% ?‘Tlig ﬁﬁéﬁt ?gh g'([ﬁ%éﬁél 1Isz) and Ic an cer

[OOOAé ol Thg %ng%ogg@m AIIES qg,(éafvent z%aélﬁ S o) y has made the PI3-K

family the focus of intense interest as a new class of drug targets (Ward et al., 2003). This

interest has been fueled by the recent discovery that pl110a is frequently mutated in primary
tumors (Samuels et al., 2004) and evidence that the lipid phosphatase PTEN, an inhibitor of
PI3-K signaling, is a commonly inactivated tumor suppressor (Cantley and Neel, 1999).
Efforts are underway to develop small molecule PI3-K inhibitors for the treatment of
inflammation and autoimmune disease (p1103, p110y, and mTOR), thrombosis (p110p), viral

infection (the PIKKSs) and cancer (p110c, mTOR, and others). Recently, the first selective
1
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inhibitors of these enzynes have been reported (Canps

et al., 2005; Condliffe et al., 2005; Jackson et al.
wWQo®3n14mé ght et al., 2004; Lau et al., 2005; Bads2oet/008395

al ., 2003). [0005] Protein tyrosine kinases, protein

serine/threoni ne kinases, and |ipid kinases are

di stinct classes of proteins that play critical roles

in regulation and proliferation of cellular 5

...activity. Small nolecules that inhibit these protein
inhibi{qrg of these, WW@%SP@?R reppried) ((g@rgp%ﬁ:tal., 2005; Condliffe et al., 2005;

Jacks&hY &f 4112009 MRhigheéha), 20048l auR LV, BhdAw'e: 41, 2bbACt

poi nts. For exanple, signaling ihrough tyrosine

[ . A e caye
oonsf, 5584 EFBAPLfuk, KAOU o0l Ol ianacs
distinctoladseeef ploteist thelgphap cotiealwsles i tegaktish andipnaliferation of cellular

. .Sighalhng.thro the. serine/threonipe ot ei n kj hase
activify ol PROICHGAR ERi R RSl 1500 B F bPispunl B fisror:
dysﬁlhai(?‘tﬁ%/bﬁhm gical palgrzlag.t 8t tlﬂwl distfrop l)&f)iih,ts. Cledrd exlample, signaling through
proliferation,. cell notiljty, cell survival, protein__ .
MOSIEV KiReSFeepioBiig kP e be ﬂﬂ%ﬁlatai i SRYETR AYRSF ofGansrobis
signal@d PavBWal snvIRMsi dodiRtedf pRoteRBlshtEE PR INASS. 08ighdling through the
. various human_ di sease praocesses, especially various L
serine/ {proRiing Projgie &nasmmﬁg (asq browmas theraeprealige fargetof repamycin) is
knowR k@ Sulatd ¥ 8V KRB ARSI IR BelKbRAR ,_c@i%ﬂv%, rotein synthesis,
PI'3Kihase, of mIOR, protein tyrosine Kinase an %13
and trRpseapEonh Pisrupdopef i BPRinathwapistimpliaaied s acontributing factor to
A . Lt Lo _
o A el i, LCSRY Sl GHETSr GRLE) S PR s bl
activity efgprpteietyrgsine kineseasi Pi§ Kinese; oifORradd P13 Keraapertm TOR, protein

. [ al 0 re t . inventd on neeis these
tyrosieh bl dha PLORH AN, WAR RIS LGP tn ot e e two or tree
differert 183s.kDoable oantiglg anhibition WYld3stalb adecattmby yiepinify drug potency,
. ki nase antagoni sts, PlI.3Ki pase and nlrOR ant agoni sts,
mcreaﬁﬁ}?%gf" §Rﬁn|?8g%‘,ils ﬁ‘ﬁ"&?%‘h& pPF"?ﬁ@%‘ ne ki nase antagoni sts.

20 BRI EF SUVMARY COF THE | NVENTI ON [ 00071 It has been
[0006}; Sthamreesnt invention meststhessAnd ooy needtin the artihyr pridinga new

class OPPBNWinaRHndRRist $19kinRd3ard fhe ﬁh%é%nﬂﬁg?%;s@é] $I3Kinase and
tryosine kinase, PlI3Kinase and mlOR or PI'3Ki ndse,
mTORpaRsanists; pydEBIKdnssenmFOR pod 08psine kinase anspgenistst he
present invention provides novel kinase antagonists

that are P13- BRIEK SEAMMARY OFt THEADRENDION| ng

nt.agoni sts..(e. q. P13- Kinase affinity ket bindin

o007} B BE b iteByred gt Spbsings RassHRpR S, Pl
antaggists @if Plii3 Ritiasg HIY kirake pyd trpdpgiheRinase) PIRIQiasd and hiTOR, or
IH3KJD13'KL' ge ffinit H&pcket bi ndi ng antagonist is a

GBS {HORPRERESCP13- Ki nase affinity pocket

bi ndi ng noi ety. The P13-Kjnase affinity, pocket binding
[0008}y, 5 A F8RSStriPE PHRSCRIYERIoNIavides el ?rr@g%mtagomsts that are PI3-
Kinask A¥§ily) SLkR SindHRSnkddehie @Y .ﬁﬁk%ﬁ?ééﬁfﬁhﬂg %Eket binding

conpounds containing a P13-Kinase affinity Bcket
pyrazglopyiimidine aatagonipl ek BeKinapeaffindy packetddndihg ipyitojopyrimidine

e 1 l’le . . .

s BOEHE 0 RS DUAEAPRY 05 ARANEICL SotboddFeomaining
PI3-Kin@re aff20 07y @8 8biBdinguheieht. UFledPI3yKinaboaffinityipticket binding

pyrazgllgﬁgl?ﬁlgﬁﬁe Sﬁﬁg&hé‘ﬂs ¢ i }Frégénk(iil{]vae% {0y L.Iei srﬁlbtstYmPe%clg(yergzolopyﬁmidine

compounds containing a PI3-Kinase affinity pocket binding moiety. Likewise, the PI3-

an

Kinase affinity pocket binding pyrrolopyrimidine antagonists of the present invention are
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noi ety. [0009] In another aspect, the present
i nvention provides the novel kinase antagoni sts of
wo-eoomale2¢ 1), defined below. 5 [0010] In anot hBeT/US2007/008395
aspect, the present invention provides nethods of
decreasing the catalytic activity of a P13 Ki nase
(e.g. a p 1105 kinase). The nethod includes the step
of contacting said P13 kinase with an activity
decreasi ng ampunt of a conpound of _the present
substifiGd pyrelepyimidine aommewréswagt@naflg RAL3 %ﬁ&@@iﬁnﬁy RAfksg binding
ntagoni sts, or an antagonist of Formula I). [0011] In
not her aspect t he present invention provi des a
[0009EEt Saélogie{ Itas\rPeef% Itﬂ%)rgs% Emgxlfsetéllagré pro Al s('ihgég?el?%%as%%magomsts of
Fomiﬂhr(@s&eﬂ&wdbalcbw. P13 Kinase activity and mTCR
activity, or P13 Kinase activity, tyrosine kinase

[0010f.C tTn\dnbiher asiFéctl Thdpredéiit invfen¥ioh Pr&nééé%@tﬁbdé Of déhsig the catalytic
such treatnment. The nethod includes adm nistering to

activipyef a Bl;ﬁbﬁig»@se te-2- 1 14198 kinase). | Theamethed iineludgathastegfof gontacting
said Iﬁ??ﬂ'ﬁﬂ? gvi Jb@iv@&%%@n%&&hg gﬁg{nlxto& a( édn%oﬁd%]_t"%ﬁe eQé}ﬁ (fnventlon

agoni st s, an ant agoni st
(i.e. acFI‘B%nmﬁl dﬁhﬁty poeket bBRlnEg:aI[DE@thTdr@d apFagDHist @feﬁwmml)
[0012] Figure 1 illustrates structures of
[0011] e Mhemetientbpeet, Chepreytid Snfen€ioh @@t Lhethodygfaseating a condition

e S Bt S Sp PBhe  ar Es, Acivy, PI Kias

act1v1§1 &ﬂ&:ﬁltrma adtiviy] bBr PIB KhiRs@adtiveg, (fs;réﬁn@hﬁae ddhity, and mTOR
ghli % ting di fferent regi ons of the ATP binding
ubj

actmab@kae% g3t in pepdgf such enwiant- of hamethadiarindss aiministering to the
subjee%tafabeﬁn&@ly%rﬁe%haé ambhMIr4 &RopdUal of Pg’:%g&k InAHBn Gi.e. a PI3-

conformation’in all structures except . C
Kinasgtaffinityipecked bingintaniagomists; of an gniagprist ¢’f/1é01‘n‘m_l%1)l<

i nhi bitors bound to pl1107. D. Structures or nodels of

mul ti -t ar get BRIBEBPESCRAPBIQN IGF THRDRAWINGS 10y.

0 strat.es the probing of S It
0012 Figlra |, tisattarudtires P Fepresy Bk oo SacsiforfiRieven chemotypes
of PIBKI inbiHitoes. of Pl K- 39 bound to pll0y suggests a nodel

for the binding of 1C87114. PIK-293 and PIK-294 are

[0013?)/rﬁéﬁf@ﬂfshﬂ”te@'sﬂﬁctﬁf@'&%f&ﬁn%@&?t%lﬁk}ﬁlﬁgﬁors A. Structure of
projects amq&eno into the affinity pocket, and t

ATP Whp@mw site ofcn1d Opchighlighiigaidifierentwegiang of the ATE. h@dmg pocket B.

s G PR i RN 53RN BRI D 04 s

confoBmAtion in' all atng:éunesl ckeept BIK-GPs .C.( Slewttarcy oDoseletsosfisrfonm-selective

P RS B0 18,0D R0 el B Gl P i o
h f 3 WD 2007/114926

bom@cw%a@bg% E)Ogsls)gpaftheol\ﬂSZl and M752V nutations in

1 - - t g. & . e
00 . .
t001417 BT hitRrRlohdidhoBing It efliiif Bl af kB3T3 3cHbee attpity pocket
A. THEZB&'uKtulm bf BIK-G0doand to phlityisuggestsad owslel for the binding of IC87114.
PIK-293 and PIK-294 are pyrazolopyrimidine analogs of 1C87114. PIK-294 projects a m-

moie

phenol into the affinity pocket, and this compound is more potent against the class I PI3-Ks.
B. (Left) Ratio of IC50 values between mutant and wild-type for p1108 inhibitors and
pl10a/multi-targeted inhibitors. (Center) Dose response curves for binding of two p1108
inhibitors to wild-type, M752I, and M752V p1108 (Right) Models suggesting the impact of
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[00161 Figure 5. 1C50 values (pM for selected P13-K
inhibitors against |lipid kinases. 5 [00171 Figure 6.

wo pwrhi49eo©n of protein kinases by P13-K i nhi bi P@I/5S2007/008395
Val ues represent % activity remaining in the presence
of 10 Minhibitor. Values are average of triplicate
nmeasurenents. |1 C50 values are in parenthesis where
appropriate (M. [0018] "Figure 7 sets forth the

e a _human pl ki nase, ..[00 Fi.gure 8
the MISA A7 R e SR el 10 S Y Finierlope eitretss s of
inhibifd?§120] Figure 9 sets forth the sequence of a human
pll0a ki nase. [0021] Figure 10 sets forth the sequence
0015pf Hgliep ' 3 Rk JHE
[ FNV EﬁirklﬁmrStﬁﬂeﬁgég’oké&ﬁﬁ@nal [P%%%r i Hlods

1. Definitions evi at1ons use
enel ' Q ti onal i.ng.wthin the .. ..
t0016] - Tk fte 3 4E50 Bles RPN 3P 2054 EER s Bnflotungbini ipia kinases.
uQsti tuent_ groups_are specified by their conventiona
[0017 h?ﬁ%‘&&l : fIHP’ﬁ’Eﬁ‘%?f Pr@jsin E’é‘ﬁsqsrbyrﬁlﬁéﬁtmhlblt@lng Maluestrepresent %
tivi§ e S HCMERASEntd) {5ty ' ipl;
B ot S V\g{ﬁgﬁ?f e@gﬁl%{'r g?n‘{i%ﬁC%% BycrpRg of triplicate

measwgements.ui@5F values amghin paenthesis witrgapprofhRO(uve.
equivalent to -OCH2-. 20 [00241 The term "al kyl," by

[0018] t Fagifre OrsetSfobhlthe SquaRed &¥&S miHiSh1 10680 haseMEANS,
unl ess otherwi se stated, a straight (1.e. unbranched)

0019P" [ or cld ¢, hydro on radical, or
[ ]g onF‘lgéﬁgt% Fgfné t?ﬁgrtg%?fquﬁﬁ%/ec# aﬁ%‘VX%’ep I'Y5t ur at ed,
o- or pol yunsaturated and can include di- and

[0020] Fguse o skis 1 ithepequengaqfiahuman piideckinase. car bon

atons designated (i.e. C1-Cl0 neans one to ten
[0021] aFigyme 10 s@sfoph de shusakwlatmtdydriopdihas. r adi cal s
i'ncl ude, but are not 25 |imted to, groups such as
net hyl , et DETAIED DEYCRIPTIONIY THEDRVERTION but y! |
[ oFut |, sec- butyl, cyclohexyl, (cyclohexyl)methyl,
c@@‘BH yl met hyl , honol ogs and isoners of, for
exanpl e, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the
[0022] i Wbbraativisaistd Béreth RdvitheiB EQHRntiSnA e Jw;ﬂahﬂﬂ i
biol nDLe doubl e bonds or triple bonds. ExanﬁFggyo € cBémical and
1o0logifabatsiy at ed al kyl groups 4 WD 2007/ 114926

PCT/ US2007/ 008395 include, but are not limted to,
[0023]y; \Yhere substisisa groups aest spiecifizd bydbein temydntional chemical formulae,

. i - ' |, ,3-(.1,.4- t.agi 1),
wnttergfrgh){?ﬁ%fl?b ?i_@ﬂg)ﬁ}aeyégqglﬁgg%ﬁé?a}gﬁ%? %l’llﬁ S/hﬁ:ﬁl’caléh %gﬁ(gaq h}elg.%lé&ents that
would mesyl] veriting the semsturd HORGIgh e lefe e1m., THOD-8 8quib¥ent to

_OCHzi_tseIf or as part of another substituent neans a
divalent 5 radical derived froman alkyl, as

o B e AR s s
stated, Byspriaidk (iye. uabraakhed) ot OFancBL YRR cFERY Hy&ijokérbgﬁﬁ?dicﬁoor

b.fron1&g}o Zéﬁcarbon atonms, with thoSe groups having
combingation 4 of, which may be fully saturated, mono- or polyunsaturated and can include

di- and multivalent radicals, having the number of carbon atoms designated (i.e. C;-Cio

Il

means one to ten carbons). Examples of saturated hydrocarbon radicals include, but are not
limited to, groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-
butyl, cyclohexyl, (cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for
example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one
having one or more double bonds or triple bonds. Examples of unsaturated alkyl groups

4
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carbon atons being preferred in the present invention.

A "lower alkyl" or "lower alkylene" is a shorter
web@arni#bkyl or al kyl ene group, general ly havi Pgr/Esznt/008395

or fewer carbon atonms. 10 [0026] The term

“heteroal kyl," by itself or in conmbination wth

anot her term neans, unless otherw se stated, a

stabl e straight or branched chain, or cycli c

hydr ocar bon radi cal, or conbi nations t here
includgobifiase peigimited:to, Vil 2-prapenys ﬁmﬁyla%meamyhtz (batagieny), 2,4-

pe 5L ) S04 11 A S i N SO0RUE

homo}@g@gphiaoasars.and sul fur atons may optionally be
oxi di zed and the nitrogen heteroatom may 15 optionally
{0025)pe Theaeen ffalkgltneThy 1th§1f or axpartigSgnother Nubsﬁ’ltami nreannd dbralent

L I e

-CH;@IQQHGHZ-al@HQd}QQCHQ- -tbﬁcmogn%le{gtmjmgmﬁ%waﬁy, alkyl (or

anpl es 1 ncl ude, but arée not

alkylenemm@lzvl@-l@m from bt 24 rgrbRpatoass, with thoss-gronprhgyingil@ or fewer

carbon %ﬁs%%%ﬁ_@%@ %:%ﬁ_ﬁ%ﬁgﬁlg 3%?‘1{)&%)21%(y ” or “lower alkylene” is
a short@ldhai@l—ﬁk}d@il-dﬂ;yle@éj&p,&e@bﬁ)ly ha’@ir@-ﬁght@(ﬁbﬁe;r carbon atoms.
-O-CH2-CH3, and -CN. Up to two or three heteroatons

[0026[TH)7[‘Hb€teﬁﬂ rEeetdaling,” bysiteelf ordn coibinaranplith another term, means, unless

otherw e sl RSB of PERIPSGF AL 50l Ry ahihgR radical or

combidli6hs thefsoF, JoRSIBENnR oflhtM8ise Bhe EaBbLA alontkPiridvRdeast bdTheteroatom
het er oal kyl , as exenpl.ified but not |imted by,

selectedfijomche groun ponsihing 9f @, Noiih Scand-fipand wheyeinche nitregsn,

phospﬁ@fu%r S kthe %ﬁ)fﬁg ﬂlld?% tlbﬁélﬁirl%ﬁ)ﬁﬂﬁe@ ahd ﬁiéﬁu@g&yﬁéf[eroatom may
ei ther or both Fecalntermnl

optionallyeatveiroize R Betexsaens(s) @ Ry FiandiirimbSt imay be placed at any
mterlcgjl @éitﬁ%ecq" tHh roa?l{}ﬂi fgﬁ&'{b or dt lﬁ‘f‘e) ositidd 4t bR Qﬁté/l gIle'i) is attached to

ene and e e ene |ng groups,
the remamint af ﬂmnnoibculhe Exampkas mgclgden prt ars niofrpiited thy-GHeCH,-0-CHs,

ot G518, AL O e, £ g 1 LS B
-CHz-(gﬁFg(@ﬂ-t@{:b @H—GH OrCH;; -SMQIHT)R -CH(z@H—Nﬁ@CHG;lSSCHF@éﬁN(CHg)-
o, B0 P RGO A a0 05 1o e ST Bon) it loRiomsPay £F cppecoutve,

such :ishﬁ)rfmhﬂfaw eCHEl-NE!-ijCH_o, aed @CHQIC@-&S}(C&I{;M; C%gu}aﬁ&glﬁ term
n or

: “hetew%ﬁﬁy bwisef?og a3 part PE anotﬁaﬂ %ugmt&ew?aé@.at%wlswsrawl derived

from Ba€ohlkiye, asRRER! Eﬁﬁlz:&’dut AbPERSed SUCICHRSCHYR-BH, HL-@d —CH,-S-
I|ke it wll e understood that the terns heteroalk I

GHy 6371 Fevbetemelmlearmowrs Beigmalgias cajrelre oggupyissther or both

of ther&gﬁqgﬁﬁi‘m e. gWﬁ&%n%Mx@&ﬂﬁ&eﬁ%xo%%eaﬁxﬁﬁ §ﬂ§y@énfeﬂﬁmmo and
het er oal kK (groups are recited to add clarify. ~Thus,
$re

the likede Still Farthere fasraialry andsirserpalkylsne biaking: grpppse he Prientation of the

linkin el Aol By 46 BReRAGH 3R AR ot (Mg gt writen

For examuple,itbe dorouviia HOGDIQR™ refygsentsgle HCEO)OR -iand -R'OC(0)-. As

n th ot en unl
descn%?{gf? A ggtgfoaa?k C%ng Igsg ﬁs\?é?lgfgfrxf Slmglgdg ?H?E igtougﬁ Slsxast are attached to
the retnaiatder oﬁtlieyh&l,ecule mugh uéilegeroa@oim suchraal- C{/O)R'DJC(O)NR' -NR'R, -

R, 35 A 0% e BRI R e SN ed B rqciagis of specific

heterdaﬂﬁ,ﬂ ighslays, afchtlieNIRR asrtthe likExawill B understood that the terms heteroalkyl

5



10

15

20

25

30

cycl oal kyl include, but are not limted to,

cycl opentyl, cycl ohexyl, 1-cyclohexenyl, 3-
weysrohwenyl, cycl oheptyl, and the |ike. ExanpdEESmN7/008395

het erocycl oal kyl include, but are not 10 limted to, 1

-(1,2,5,6-tetrahydropyridyl), 1-piperidinyl,

2-pi peridinyl, 3-piperidinyl, 4- norpholinyl,

3-nnrphollnyl tetrahydrofuran 2-yl,

and - 'ﬁhé g{eﬁ ﬂar% %Friutlieﬁ rah é/%: %qﬂ?ergl% sag?lgflhﬁgﬂroalkyl groups

are redited tohald dlitty. Tiis] @6 A@mI %ér@zﬂkﬁb”' s86€1d nod B interpreted herein as
eterocycloalﬂé¢ene" refer to the dival ent

excluding; spegifig dsteppalkyl groups  jreheascNReR e ePbitydiksal kyl ,
respectively. 15 [0028] The terns "hal 0" or halogen,"
[0027y Thetermb Vexrleglkyd apér“hetgfocacioalﬂwl” by isdmselnastor in combination

I JOr i ne L
with {80! SR BT Ao MO s GE P
“hetetdalityds Irkspectively.e Addititinatly, fon hbtaﬂ:&yﬁhmklyal adadtdsy hto&néhn occupy the

posicBR Y Bt Weerdobie € SRR B Bt g e epteple. Bxamples of
cyclohlksl inelildbpbut ar¢ hot liaitedras, byélop&tﬁ, Sydlshdxyl, qr-@ﬁﬂbh/éxcn 1, 3-

evtolgAPESH Ly 2 BLORE! QUL G ne LA 20 (0929 e
llmltddctby UAgIgL 8lcaetghydb yi%. l-plbb‘l‘i’dﬁ?ﬂQqﬁﬁeﬁdiﬁ?ﬁ BLABEH diny], 4-
Lch can be a single ring or nultiple ring

morpwrlg’ﬂ e?r-gmrghqw}n titrahydsoﬁqunn?g b tolFAhSHrefiEan; 3rvb detrahydrothien-2-yl,
tetrah 9&@&@1@-"3 -yie1 gpl %/ D bigdaZityl! k%ﬂi the Yl@%e ?‘hr e Yerndd*ycloalkylene”

erm eteroar ers to ary TOU rngs

and “bﬁatocwﬁ@%wwnpr mf?lbtﬁéhP divalent dmaéwgao WIQalhyleealdh
' the case of multiple rings) sel ected
heter(?‘?g%%%ﬁ regﬂeggvfggl

mhereln the nitrogen and sul fur 25

t onaL OXI nd t he ni
oonsh 0. B, U 2Beb bt 2557 Bt LR (it APERe st
meanguideys otherwhie stdted chirdoring, blillenﬁe,fmbﬂﬁiﬁ oflodifeatoR]. e&ﬂﬂhﬁonally,
het eroat om Non- n1t|n exa

S oipren oo Retirgat o Mol tn T g Sraplese
examﬂ}eg’lﬂ@ h‘éﬂﬁy *‘halo@?ﬁ@l)ﬂl‘kbﬁ is n‘ﬂa’aﬁ 'tcpm%mﬂe; bt ¢ rb%QinX"tedl to,

yrrol pyrazol 2-im dazol 4-
tHﬂmrfﬁﬁ“&ﬁ%'g yy? 2- tﬁﬁlfla % 42 lemarlyii %r%n@m?ul ynd the like.

henyl - 4- oxazol yl , 5- oxazol yl, 3-isoxazolyl, 30
[002911 |Blm<talz@| g1yl” Bepis walest gtherwise batedoh yblyutlsathra?ﬁxb bydmatic,

th
I{Ydrog?}%gfrl ?ﬂé%tf’ﬁ!leéx_t Ev}fg%%a{n b%a_. %%'/iél?é d—lﬁgzorér_u'blgp?/e rﬁ‘l%%/sl (’pre;}leram@ from 1 to 3
rings)avinph ave figed togethen éfng hiaphthlyl) or lmlked oyvalently. The term “heteroaryl”

. i m L.y] i nol vyl .
ok P g ME TS
ring i1 @ Hadd PROIRTT hUg@%VdcﬁHd%&ﬁ N, qyi aﬁdlslg whegdif t}ae mftroge:x(lj and sulfur
aryl" include fuse

nol term "heter
atoms el bl des. At RirOaen FOSU) whepHpRID GRatsazed. A
hetercatyll ggags cdn/ee steithte dmRIEmaiBuBS  the ﬁﬁﬂ&uﬁ@ﬂu&@ha &4rbon or
ed. aryl and heteroaryl r|n systens are

heterc@ii o MO FRITE FHaics, ) 2611 o0 SHBs inclugiernhenyl, 1-naphthyl,
2-napB@SL 4L BiBHeny1 Ll - ?%ol ez %:?&812'1 32;5%&9133 ﬁ’ﬁ'gzolyﬂ n}ldazol 1, 4-

heteroarylene re val ent radi cal
imidazg{yl, Bwrml,o?apwolyleéwayle Ryphepploboxazayl, bfcewolyl 3-isoxazolyl,

4-isoxabslyl, @tﬁbx&rol@l 2 \ﬁt}gﬂ)lyfs Qqh1aQ%1$IP 'Eb{h% ysfi;? Sﬁrg? I‘J}?f’ Zh -thienyl, 3-

terns g ['oxo; "aryl t hi dxo,
thienybhd-RyHgyl mdhbﬁa?mw,l 2-pymgsiyas4-ﬁﬁﬁmrcbd Sirbemmtlnazolyl purinyl,

2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 6-isoquinolyl, 2-quinoxaliny], S-quinoxalinyl, 3-
6




10

15

20

25

30

Thus, the term"arylalkyl" is meant to include those

radicals in which an aryl group is attached to an
wa@bkdyhigeoup (e.g., benzyl, phenethyl, pyridyl Pet/g1007/008395

and the like) including 10 those al kyl groups in which

a carbon atom (e.g., a nethyl ene group) has been

replaced by, for exanple, an oxygen atom (e.qg.,

phenoxynet hyl , 2-pyridyl oxynet hyl, 3-(1-

. pht.hyl ox r |, apd the |ike).. er, the term )
avinofEeRH obE. s nd vy hererosakpclhd Y shadcghires in which
at leastloyik $ingUuRElddsUitachstiwd dOiitle BEndR rSubaheaRTor eddbikbove noted aryl

Wier e a, heteroal kyl, heterocycl oal kyl, or heteroar

ar y! :
and hetpraapyldingsystsms att selpgipg Sonpihe erauppiassertaple sybstitgents described
below! TRIRAIE CarylentM End CHROIBIRRY Tefef{dHhE Hivalbt rAdi
eowor heterog%r%),r%n [ 0032] r%he terrrne" oxo" as uslgéﬁlg?é?ggryland
heterqagdneespertiyglgen that is doubl e bonded to a carbon
atom [0033] Each of above terns (e.g., "alkyl,"
[0030] hefcaboepiky the'tetrn Vatybaivhyh psainid. condbdnationcyith othek ydrins (e.g.,

rar . "heteroaryl s as || _as el r dival ent di cal
arytongg e ETARED a8 oo Aed itsrosbiiTusbis defiiedfpove.
Thus, aheltenns abdalkylItie thdaat tBincludt iosk patiicas aowhitfli #3dryl group is
Preferred. substityents for each type of radical are .
attachgdl iQ,pRy aﬁwbgwom(e-pe nFyl ety dridyinethy] 4 the like) including
those ARYE EAbK 1 whithGd Qabdsy htonh@tag%r@ﬁﬁéﬁl BtlektbuRe b Kplaced by, for
nd dival ent derivative radicals (including those
example ALK YR SIPR &¢-&» PRENAYMpth ) ZpyEdrox ymreyys 3-(1-
naphtREbR¥)pRIJT] #a&he BREE TSN ERRYthe té}h{“g{bﬁaryﬁ’yﬁé 2¥d¥kein is meant to
het erocycl oal kyl , . cycl oal kenyl , and 25 :
cover gabyegryle\subgiited with orenr merehadogansnore of a variety of
groups selected from but not [imted to: -OR, =0
[0031NR Whete@RhicterodlRyRheter@icloallyd) ageteroarsi RicRideS 'a, specific number of

memb:e%eco% gl o 7%?%&;&’8) %%ﬁ “%%gg(rgfe&gr% QB0 heteroatom.

-NR-.C(NR R" R ", -S R, -S(0O)2R, -S(O2NR R'
[0032] N%%é?sn} oka] Sesbetan mganw{m&geflmil(ﬁ st)wble kPpdsdtto a carbon
atom.to (2m +1), where m is the total nunber of carbon

atons in such 30 radical. R R'' and R'" each

, R,
r ' Nt r-ed i
[0033133 u gia?lﬁ t%g tIa be‘%I"Let(}‘r('iﬁﬁﬁ ggsi% b s%l?é%dtlt e}%%ﬁé?]ecp% al %&?&ms)ﬁl b%l%c} tuted
“heteroeyaloalkpiSt Farph, e thetsrohgd! &s/ivell ssiiwin divaleot radical derivatives) are
' 71114926, PCT/ US200.7/.008395 ..
meantTHIEAL both sl R o AR i SRR Petipled gl Preforred
substifuenty. for eachl typaibftadical et paotided b8lohal ogens) ,
substituted or unsubstituted al kyl, al koxy or

[0034] hiSubktisaiyts G6r0aIREl, hetercaly e Wallg Ohtds ocPloalk§lmonovalent and
n, a ' group 1s an al kyl attached to the

. . herein, an "al koxy'
divaleppderfyaiye ruticalh Bnflyithe hese HPBRRPITeR reffiriasd torss aliyjepsn alkenyl,
heterobR§idhR| het¥ibaikefyk; QIKIAYT dyStbalk e heR¥SEYeidakyING/ciPSenyl, and
nore than one R group, 5 for éexa e, each of the R
heterogyJopkenyd) st ertiRipie ofd wriesyobgronpesdentpd Rom, Ruf not limited
.- B! o Q—_@.ufv,: N L > WQRRN _ {0 ¥ » O] € _ '
fo Ogr’ o?} sis pvegggtﬂk\?ﬁé\rqﬁ%’ 12?15 R hsg?ig@;i? t ’ag:f]éé(gﬁ? e

-CORartORTRRE gCEDDR RN YR TG(0)BS -DBRHSI(EINRAR!H -WNREC(O)OR!,
-NR-CINERIENRE Q e V4~ B, o er ed )
NR r ng’l:Q For e’xgk% e, Og(ﬁl&’% %(g?%%, -tl\gnisiéﬁlf‘gggﬁ aﬁgt_ ma

numbdéyganging tfeodh zero td (2m'+1), where m' is the total number of carbon atoms in such

radical. R', R”, R™ and R each preferably independently refer to hydrogen, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
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pyrrolidinyl and 4-norpholinyl. Fromthe above

di scussion of substituents, one of skill in the 10
W@ea07Mi49k6 under stand that the term "al kyl" i s PEHROS200T008395

i ncl ude groups including carbon atons bound to groups

ot her than hydrogen groups, such as hal oal kyl (e.g.,

-CF3 and -CH2CF3) and acyl (e.g., -C(OCH3, -C(O CF3,

-C(O CH2OCH3, and the like). [0035] Simlar to the

substituents described for alkyl radicals ab

‘heterogyelapikah pubstituter g gpsubstitused 3l (e-gindryh @%@PB’&?‘%/W“@HO% palogens),

subst1£ut oMtk &ty feh%ﬂl{}g déﬂé@*}e&t ﬂ)ﬂﬁﬂk&%%rx a?gtglléﬂﬂﬂ %ups As used

are 15 sel ect € rom for exa
hcrem, m“ﬂkoxy’Sgoutham g@cghattac@pck’tq;thgr&mamg@( Q)j tRe molecule through a

e S 5 7 LR G on g,

for exadpleCeMR 6T the RREronps isSadpendentl§(B)2Rd, as arSE@IPRIRRR, R* and R
- NRSO2R , .- CN , -R,. -N3, - Ph "
Eroup PGP Qs o0 UOOE e Y f BBV B B R afe aftached to the

same HifFdgen atoamngheycdd beraabided oithitRe hﬁfc@en Atsih &6 forln P I’SI- 6-, or 7-

val ences on 20 aro rin nd where R

membgred Ting; 1t rgﬁ%‘?abﬁ Qe a% ﬁ%nﬁv ogéweéa%fait

pyrrofidiQf dnacy ﬁgﬂpholﬁiwsndm terhtie m&u&&tn 6M&>§nﬁ|ehﬁé| one of skill in the
substituted or unsubstituted heteroal kyl subst it ut ed

art wif inderstandthat the terey @lled| ismeans a%srtclhmgaunﬁ including carbon atoms
boun&'t!&%f@ﬁ;%é $tHECHah By @ioRel g}&%k katich as BhBalNYE (. £9-OF, and —CH,CFs) and

unsub |tuteda and s tituted or unsubstitut
acyl (agt RN, -G Ea, -CENESLACH andihe lkednt i on i ncl udes

nore than one R group, for exanple, each of the R 25
[0035{r Ripslar to thedepstitdents Hgscsibbd fdredkyd sadicas ebove, Bxemplary substituents

forarflengtaRery! BORRT PGl aP eie S Aul Peialie 1 one SapfaaRtere

selectad Gk, dor exayiplerhabeien AORY INRIRYY -SRY -InpddeansiRR’ ’K’Qr-mC(O)R',

o bR B e Bt

-NR”Q@}bR'andRCCM'RnRr‘ﬁ)mmef NR-COTRIO)ERRS:, -S(O)R',, —S(O)zR'
Iternatlvelﬁ two of the 30 substifuents on _¢acen
4

-S(O)RRAE > iRy o NARde™Nar y R rNpg GRET h s pflnenesFi-{-+)sdkoxo, and
ﬂuororéépJC@ 1Wnt zhnlﬁnbéqjﬁﬁélhé Y &b tb Bk el 'i'iﬂirﬁ)er 6¢ é{gﬂz*)zﬂences on

erein A and B afe i ndependent ly -
aromatiging system; @@@here RERY, R andRTY @Tqmrefemblglrgiepgp@nﬂy selected

rom i P B o oo,
substigfted heunsahstifutag mlda&ymbnwtedmnmdbstxyutbé hmmtalcbdlkyl,
substx‘%t%&‘ ??Y%%B? 1t%tedb fjandpguingt'itﬂ?etd' o\f‘i{pxubsﬁl}ﬁﬁe&) ﬁﬁttee%“;a.rr%lar y ena

S on a Jacent ato

compoumigoﬁhy mmntmn mndlh@esbnoneebmmmjk\gmup, ﬁoxseudantplde uaanh oﬁﬂm R
e £.S_and
Er °“PF hs ‘888%%@&?% ‘FQE?F%% & e ‘%(*“‘C? ?m# 0 1% £ GroRps en6“°fe than one
of thesd\B¥oups ispresenB( O) -, -S(0)2-, or 5 -§ O) 2NR' . The
substituents R R, R and R are preferably

[0036] NOPRS BE BT éuﬁsﬁtﬁlﬂ@t@ loRGdjdcem atems bPSS or AetBRIaky Lﬂx(??dmgfl optionally
bsti tut

unsubstituted stituted or “unsu

formn 8 PBE OB AT (O GRR e Uaerei T 8odd arc independently -NR-,
-0-, -/ Qo sh lﬂ&ég aérrﬁﬂgﬁtdntlmeﬁgr Of %&ﬁ%% 'Aﬂ{a&%@ély' two of the

and subst nsubstitute et er oar
substituents on adj acent atoms of aryl or heteroaryl ring may optlonally be replaced with a
substituent of the formula -A-(CH,),-B-, wherein A and B are 1ndependently —CRR'-, -O-,

-NR-, -8-, -5(0)-, -S(0);~, -S(O);NR'- or a single bond, and r is an integer of from 1 to 4.
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[0037] As used herein, the term"heteroatoni or "ring

heteroatont is neant to include 10 oxygen (0),
woearogens (N), sul fur (S), phosphorus (P), andPGI/US10TI008395

(Si). [0038] An "am noal kyl" as used herein refers to

an am no group covalently bound to an al kyl ene

linker. The amno group is -NR R', wherein R and R’

are typicall y sel ected from hydrogen, substitut ed or

ubst t.ut substituted or upsu itute
One g3 PRI ES oE tthers RHRR BisAcubomiapbls beyeplgssdcyith 2 double
bond s Aieirative B tves ofith@sabitithetite On AfaBsMGYsThO8f ¥l or Rteroaryl ring may
ed_ or _unsuybstituted aryl, or substituted or

stit
optiogH{B P laGra e SI0SRFRE oo Jfnule ERIMK HEHR e, where s and d
are mﬁé&iﬁentlyaﬁmtég%@éjohﬁbﬂ (1) ﬂ%ﬁﬁ%("’i‘s 9H9 UNRS el §Cf_§6b)f- -ﬁ@b)z , Or

I'om ng noi eties: [ 0040] (A

-S(O);N,R}' T@F@‘Ibstmlts Bx &, K ’a#@g%’“ arquﬁbsblwmmnétmw selected from

v A BEOESERL N AR R

substigutgd or umsnilstituted heterobytlealkypl; ynhbstlmteld pOELbstitB}edadridy hnd
I het er ocycl oal kyl, aryl, and
Subsuﬂ'ﬁ er oaréﬁ?"s'ﬁm?éﬁgﬂe?@?%id with at | east one substituent

[0037? CP%g {lsee%&rrgxﬁna h%0042] lgﬁ&g)ebfgp% ’t ‘?ft‘ gdlgéiq%;pl_?ato;nst's me(;'n\lt to include
oxygen @) aitiolgeh e, fsatfaf ! dsphois @BS bhd vhiRen ¢yg! oal kyl ,

unsubsti t ut ed heterocycloalkyl 25 unsubstituted
00383 YAn “ﬁﬁﬁi&aﬁé + ol edahel s '
[ 8<Eet er oal k }}(I:ycl oal kyl, h %ttn\,eért((;(;il@crgl ?%ﬂ c(m)a?enﬁglﬁghnd toan

alkylepetlinkgar§ e amingteroip it -MNRRI't Wherein| R'astl Ri'naere $thsallyc sebented from

hydro_ﬁgﬁ%fﬁb_?c%d%b%ﬁﬂteé gﬂcg ??st q_|d or kmﬁu’bstlt%téd hect:l\ll’oalkyl

ogen uns
substituted bsuﬁsabs@@tddmlaaﬂtﬂwubsmmdhEMuBmmte& héxeaddyyloalkyl

ur tituted stitut
substifiea 8P bk Bned T, OF ¥R Biusd bt unshfis S Bbasoati 026
CT/ US2007/ 008395 __ [ 0045] (b) al kyl, het | k
[0039, yc‘l\cl‘;J alf%WF‘lenhg‘ioé‘Po c%ﬁd}SS‘iLRéﬂ& n?ﬁayg 2 Epun elesiosh l\'{rym the following

moietfgdbstituted wth at | east one substituent selected
fromoxo, -OH -NH2, -SH, -CN, -CF3, NO2, hal ogen,

100404 Lot 88 2ldir]coyneHOSNG UL 26l HhGS S Ol Luted iy,

unsubst I t Gt unsit
unSUbHéW@b@&b’kymsuhMb@ tydloalisyl, angubstittal heterocycloalkyl,

' 5 0461 A" S|zeI|mted
unsubgﬁﬁlg%sﬁfé%%sgﬁhgdﬁaeﬁml ed substitiuent group,” as
S her,ei elected froamall of the
o041y 8 "l et TERE 1 Bruloaliiy Hetsrors loalipgtiy . delbeteroaryl,
substigift@liwith at Wdaer e subaetlestieidciddut@d: or unsubsti t ut ed
al kyl is a substituted or unsubstituted Cl-C20 al kyl,

[0042F aqt) sehs! o SgIOLSHNSERST tdEUtN-’@z, '?ﬁio%ﬂ %Méstitﬁteﬁ alloyl,

su bstituted or unsubstituted ™2 to 20
unsubgiifuiaddietergpikyl ausrbstibied exslealkyls unswbstitvtadtheterdeycloalkyl,

unsubSyiGt Y hindidd ég)ﬁ 10 unsubstituted C4-C8
b cyc aérg ngzfac bl g‘?ﬁﬁdafn ted or unsubstituted
[0043{‘6t ﬁf o%ﬁqu %aelteeralklyls, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl,

substituted with at least one substituent selected from:

[0044] (a) oxo, -OH, -NH,, -SH, -CN, -CF3, -NO,, halogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,
unsubstituted aryl, unsubstituted heteroaryl, and

9
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substituted or unsubstituted 4 to 8 nenbered
het erocycl oal kyl . [0047] A "l ower substituent"™ or "
wo omeni®edst i t uent group,” as used herei n NmeanBCHUSOUMS395

selected fromall of the substituents descri bed above

for a "substituent group,” wherein each substituted

or unsubstituted alkyl is a substituted or

unsubstituted O -C8 al kyl, each 15 substituted or
unsubstituted heteroal kyl is a substituted or

[0045],n $bib< llobiliscEroatky, gyHemsah dgteroryelaadailiagy!, os hegroaryl, substituted

with a8 WSt ddeuB GitAEntiRRiRA frdH 0%, 18] -@@I}Q@SH' -%I@ -CF3, -NO,, halogen,
substituted or unsubstituted Cb-" C/ 2ég oal nd

unsubgtitptedaling; pnpbetitutnd heterodkyl vosubstitgg )@égﬂék)dauwbsm@ted
. mber ed
hetem%gt er o%y %ﬁg@%ﬁg{tm %ﬁ ?R{P&%ﬁs?gur%g%ﬁn 870 t he present

' nt.io s sal The e i nvertion
10046h o 8 PP guE iheeRap S of Eaigiimbte ROR R G o iped herein
meand ® grthipi selectedefrdiy dnﬁhhafuwﬁﬁlcntsfﬂﬁﬁkrﬂiwmﬁbde for a “substituent group,”
wherel g ubsitBleci o pEsib e Bia alLE a b Eiiiadl upgbetituted Ci-Cap alkyl,

each sﬁlﬁgtlthﬂaﬁtdraﬁﬁﬁbstleutéd hatefdadityR $s HEubBtitdted &sudsaBst@gied 2 to 20
i ncl udi ng racem ¢ m xt ures, succi nat es, benzoat es and

membgergd hetegoplkyh epely S%Flage%%wsaéstgp@émle%l 5 a syhstiuted or
unsub§ﬁllu§;e§1 @Eg @%m&kﬁo ahé& ga@sdﬁ%ﬁ%&%r"iﬂl@%ktft\ﬁe& ReRfocycloalkyl is a

inart. A'so included are base addition salts
substxguedmowsabstst@thdtﬂﬁo poembsradhetarasyxsleatkylarmoni um
organi c am no, or magnesiumsalt, or a simlar salt.
[0047Yhem “lqumsubaiﬁu@ft” ohé& lpwesaﬂﬂs&hmntegrbupﬁ as us¢dherein means a group
ati v basj ct.ional kties,. aci. on_sal
setectf 3L AF Y AT Sirh IS ERBR B FRusoR sl Bl et cach
substlmammmbmthtedalk)a d$ & s@bmmecwﬂummb@ﬁtutdd«:ldeg alket] each

.aci e|t er. neat a su i nert solvent.
substifi it Hepspanle i asibsifeted o foahebued 21 nembered
heterdall& eeadﬁ shiyrutka Gﬁhhﬁ%ﬁﬁﬁé@cﬁfda@@l lid & sutayielited bt Afidubstituted Cs-
30 hydrobromc, nitric, carbo

C; cycﬂﬁﬁ]gm, apg 5%%6%1@ Orp}H’é!%%’&‘qee heterocycloalkyl is a substituted or
unsubgﬁﬁ@éwsi PPERIRR Rk focydbiik gl 0genphosphori c,

sul furlc nnnohydrogensulfurlc hydri odi c, or

[00 8@ o ?ﬁ%gcg:r % gﬁlg Cflt}g%gseﬁpﬁx&eﬁ%%gg 8%%} aslg%itG lﬁle%%steﬁt invention

mcludé@'ﬁilﬂﬁﬂﬂ@?/m@ﬁ@% ofappli¢able ml'dpmn llm,ludes'tqldmd)c;hlomdes

hydro 506{11]d8s sﬁﬁjaﬁa,el}q?ﬂggx?%ﬁ&ﬂ%zftes mctB Ltes2 ghaéeaﬁ%? rg?]eg%tes cltrates 'fumarates,

tartrates (tfg (H)autdace’] G)-tartrhtes or nﬁﬂﬂut@rmercomt:hﬂh@mbémm ®ixtures,
ncluded ar e_sal of am.n

succiriey, beiogiey SRd s SUPHUNY FRds Siphas i aBic Aol qaptasats may be

prepaféd Kismbhiods Bhowehl E®tHose SKtilgd et UANO igcRidbdlsrebide hildtion salts such
4| ke. Certain _specific ¢onpounds of, the 5 present
as SOqipPeRASHIECTAICHR. BEPIPIELE: eTEaNG 25ney OF magnesium salt, or a similar

salt. WHRAcbRIPBLhdd &Sthé P?éseﬁ’tl ihPtioRoRRIP AR} Bade funcuonahtles, acid
converted into either base or acid addition sal

additipp salty| capthe ahiainediby contagting the meutsdfpon o sudy @mpounds with a
sufficfnELRbaR of tlé@ ﬂ@é?l%ﬁaatcﬁ{j eftferGRAt 8CH I\RilaBR inSiR E& \%11 I%)?amples of

ase or aci and i sol atlng theﬂfarent conp oun

acceptabip/anid pdditipn ndtﬁmpludirhl@se arie ﬁbmmtgantcmldsdﬂpdwddochlonc
Al
hydroBfrfS] Hoid GHUoR, KbrRSroBBhcart HCHOBARRIL 510

monohyadlmecnr!lmsphonc dlhydrogenphosphonc, sulfuric, monohydrogensulfuric,

hydriodic, or phosphorous acids and the like, as well as the salts derived organic acids like
10
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[ 0050] Certain conmpounds of the present invention can
exi st in unsolvated forns as well as solvated forns,
WO padiong hydrated forns. In general, the sol ReX/Es2007/008395
forns are equivalent to wunsolvated fornms and are
enconpassed within the scope of the present invention.
Certain conpounds of the present invention may exi st
innmltiple crystalline or anorphous forns. In 15
general,, .all ph f gre equi val ent for ggg ] X
aceticy RROPIQTig, tﬂ%‘g&“ ?r“’t ‘Hé OB1Ce DERT01G: FhERRICoFRDERq g lumazic, lactic,
mandélft, %ﬂﬁﬁc}&n&@né@uﬁﬁhﬁ plslyBaEBSicOfitrid) earRirRS Aidthanesulfonic, and the
i nvent on, [ 0051] Certain co ounds of the present
like. Adspapeluded procsalis of aminenasids sich a8 Brgnaie 8nd theliks, pad saltsyof organic
acids fiké gﬂcu&%ﬁﬂ &f SNa@in A% SRS ikt he /A %aﬁr&mpounds of the
racémat es, diastereoners, tautoners, geoffetric
presentdnyention contsirebothdmsicrand aﬁmlmﬁmtchamalm thet atleWi the dpmppunds to be
convel Bl 'Hf‘to%i PRk Y Bl hahRaRRber sty as (R-or (9)-

am no aci ds, and indivi dual

[0049h) Seu?rrﬁg s 8}% easr?fgg}g%%ta g‘l:?&gte%' ﬁﬁ & %eﬁnglf‘ézét by contacting the

salt wntn\aamse 8a¢la af@lisdlatilgitle phdef Coripniifd ialtRe Ko)MAtibial ddnner. The
be too unst ynt hesi ze and/or |jsolate. The

b
Paren Echfithe ﬁ%ﬂ?&&dn&féo%é%ﬁ he Bariofts) gl omphRstrH@E physical

propeftf-‘b%emcﬁ aargemmtw@ biar BMléntsf orms. Optical ly active
(R) - d (S)-, or (D)- and (L)-isoners may be prepared
[0050?JS : @%a‘ﬁlﬂ &ﬂpogrﬁis%g?f&erﬁ? ?n&é?lltlﬁﬁl Icatrl g%ﬁ?@{htﬁlsoﬁf ated forms as well as
ng conventional tec ques
solvated dpmum dcluding byiitatad foensi In ganetad, uhe sbbyhatedi forrthe antsequwalent to

ri and unl
uncot BT e Boco MR W RS Er Pkl B Cortain
compblmdsmfehé)p(eberﬁ @mﬁtiﬁngmymmu_: mulplerrgstalif062imdiphous forms. In
sener TG R ey B M B B e iventin
and ai@GHiehi & tose witHinhe clopl of thepitbént ik@mvioht ed from one
isoneric formto another. 11 WD 2007/114926

[0051 FCTééJé%QQJ ?9&&%% tﬁé’ﬂx’%@&nt lilvetttibh gggseg?%?&ﬁ%tr%%a%ﬁ atoms
certaln c npoun
(0ptwialrﬂ/re‘rlimiab¢ﬁnt¢p§3/me&m§xle bwdsathemnmqmmr rasemafek, dagtereomers,
t
tauto@%g,pg&ggauq% [RhiEs, %%Jni@m{;%gg %ﬁhg@gag bEldbBh8s il ferms of absotute
stereogherhistty, at (R)eir(Sp<ordep(R)t ed(Ihe fari amimpecalssandrimdiniduad isomers are

| all. 5 st the structure:;
G S ST b 6T, o AL
inventiemte not iflhide ftisse, wisich glecknower ineshterbietab unstablets sﬁz&heswe and/or
isolatd e B Gl IR oTigR ek MGTor ForopaIms dp ogmnic it Sptically pure

formsi Opﬁl‘iztll}oa:t:tlvb QRYSdndsh £ 58 (V)-Rad \(Ly-Bofdedd By b‘étﬁ%é![ﬁiréﬂ ®$ing chiral
herein are ?Iso preant to.include ounds

Syn’fhm 51&?% FeageH F Pe0lYad s cmyeRtional tFgeniguctp Wehen the compounds

descnb&@h@ﬂéiﬁ&idté&n%‘l@ﬁrﬁ@ 86nd Gt BhherfcRhterslér LR E asymmetry, and unless
npounds having the present structures except for ’he

spemfieélpﬂtam it ig intgndgrhaiba comppaundsinelufe hody E and & geametric
isome®. the replacenent of a carbon by 13C or 14C-enriched
carbon are

[0052] The term “tautomer,” as used herein, refers to one of two or more structural isomers
which exist in equilibrium and which are readily converted from one isomeric form to

another,

11
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within the scope of this invention. [0056] The

conpounds of the present invention may al so contain
wapvattudad proportions of atom c isotopes at PEEUS2007/008395

nore of atons that constitute such conmpounds. For

exanpl e, the 15 conpounds nmay be radi ol abeled with

radi oactive isotopes, such as for exanple tritium

(3H), iodine-125 (1251) or carbon-14 (14C). Al

isatoplLc variations of. ounds of the present . . = .
10053} - 3t 38h B 5B031E418 e Btk e RAFCO et i FuB RuBRFA s dmvention
may ekist i fhutdiferSCoP@s.0dll §uth RHBARAL formlVéNthe @&an&QﬁJﬂelﬂg‘%xﬂnn the

term "phar maceut i cal | y acceptable salts" is nmeant to

scopejof ¢the wertiin. s of active 20 conpounds which are
ﬁrepared with relatively nontoxic acids or bases,
(0054} ﬂémﬂémgh@nmsmﬁategmtmc@ubadem@tbé hereiremre alsoi retarg o include all
Hﬂﬂ de
Stereofcg ) Sﬁ%ﬂtﬂg g’ff % Ee ?%E eh ’Sﬁ%%\h}g nt | %gé% frat ns:}gf gPqh Asppmetric
centexa ahdle®¢MHglem¢ddlcmqal aaeraadwtil as esaitiomn atnarldaliastereomeric

i e R RS e i e o B Bverdioe r e

suitable inert sol vent.

Ex ,. either neat in a
[0055 PEsoL ?Y“B?Fa%tﬂtsge‘imc P$ Jerxied betept Bladsopmaant to include
comp@@listvwiabh aFtdr Dnlyl e Breyerld P onk Ak Aotk lﬂé@t?ﬁi@élg)‘ &iHched atoms. For

ammoni um organic am no, or nagnesi um salt

examplpgqrapoungs havipg de RISHIRS HHeuTSS exprpt gerctbe m@plwﬂmemt iof A hydrogen
e Qh

vy ORISR, UE L R EnLANT QU ) 25, G0 spricnecarvon e
withimthgtseepre afghipinyentionh conpounds with a suffici ent

anmount of the desired acid, either neat or in a
[0056]; u i Thedoenponads ofthk \peesent Examtdrﬁ&ajbﬁlsb RenfBe entdteal pidportions of
¢ ?(s)tab#e acdago?ttlon salts include 30 those
atomify SPFPER A P75 MR R ARUmE LY SORSHIES el cRIAPRIFIGE, For example,the
compduyils emqm ﬁdldlaﬂdl¢d3w1tﬁ&lidieﬂbtﬁe isTEPERNMBhQE FOE SERDBIE ritium CH),

r| drogenphosphori.c,
1°dm"8fﬁ§§ ﬂ‘bf‘ €)- AéldﬁqtePlPd’anﬁ‘%ﬁﬂﬁﬂfdh%g@ﬁmwdirqféhe present
inv Mw&@h&, db d?ﬁl@%?'?l@f tﬂ@ﬂ)
A T T kit hr b E/ %si'zsoo%'oosef% M’S fesent

inventigg}.j ved fromrelatively nontoxic organic acids I|ke
acetic, propionic, isobutyric, maleic, nalonic,
[0057beThsi term §1uhﬁa1mbmtiOsUb ecéeptablaisisT G, mbartito mcluiﬂmshetb iof active

com RS RSPASHEE S el LS e Sk g

paﬂxcda:es@tln&nbmomnnen &urﬂoord&e %Uﬁxboﬁﬁds&k@bﬂlﬁi@e’#@xﬁ tWBen compounds

.and .sal t s, of Iucuronlc or
of the g, ARG <shite oG e fpeiqnaids. e oAt ests can be
obtainBé bgeoﬂttacmhg the rlRbatReRisGdh cadpdiinds “Jlﬂﬂﬁ Bedficfint amount of the
desmé’l& uti cal .Sci encg 1977, 66, 1-19 Certain
&% A e’&’&ﬁb%‘ﬂd’é“btﬁ fteHECﬁB solugnft Ex; #ofohamsageatinally

accept@blelbab@additian saldGhélude coiGin, ﬁaﬁkélﬁxheéal&nﬁi aflthOWufn! Brganic
ounds to be converted into either bage or acid
amino o ang.

BRI SElk or peimEpr salt- AWEPR Fempeunds of the present invention
contaif gﬁﬁﬁ‘ﬂély biME @ﬁﬁcﬁ@n@l‘i@éﬁ' 884 a ?@i‘ﬁﬁﬂ YRS cangl d&ﬁ RCE b&%o acting the

prodrug form Prodrugs o e compoun deser
neutrah@rg of siele compgundsonite aﬁdﬁimmpmosadof the desidet apid, either neat or in

a sultaﬁm%ﬁ 3b1veha %?ﬁnoﬂigéjgf %b?i?%%&é?}tﬁgﬁf %ceﬁ&%ﬂé 4di®98aiin salts inciude

rovide the conp
those derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,

monohydrogencarbonic, phosphoric, monohydro genphosphoric, dihydrogenphosphoric,

sulfuric, monohydrogensulfuric, hydriodic, cl)r phosphorous acids and the like, as well as the
2
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present invention. Additionally, prodrugs can be
converted to the conpounds of the present invention
whyoochetre€al or bi ochem cal methods in an ex vP@DUS2007/008395

envi ronnent. For exanple, prodrugs can be slowy

converted to the conmpounds of the present invention

when placed in a 15 transdermal patch reservoir with a

suitable enzyne or chenical reagent. [0059] The terms
when .used in reference to a

a(n) "
salts Waﬁ fr@m sslpvely Bewpkic Qrantis Acidsnlik aghtic, pERPiompdsolpyric, maleic,

malorf¥ admk@ic, Weei{rc, 3ubD) Futadrid, Sla&iébﬁiahhéﬁ& ?hﬂiah@ benzenesulfonic, p-
al kyl or aryl, the conpound opti onal

tolylsgkf@@m ¢itrice garigrich n@thane%léfonma ang Fh@ylllkea Jse rlnc&vdqde%rs salts of amino
r

acids thé a)fkmate'\%i; teclﬁ%l gfe(%,té?ﬁtes%gs gtr’ Bﬁ%ﬁgi ?l‘édruﬁrggﬁ%r gﬁl@ctunonc

acids asd ﬂﬁld(ﬁk(see,tfmt eumple)Rerae af alg |“Bh9nmweﬁhcsa!| Sslts’t, Jowdial of

Pharma eu ¢ Iﬁ.géé{n nceh gé%;g ! gtlgﬁ b ?Ilt al mﬁ(ggcté P?%ﬁdg I%f >}he present

mvendbﬁ fcemam both ®8€ 0 hndasidid ﬁlhbt&i)dnadlﬁei:ﬂﬁ’p@]ﬂxmlShdJ(foxhb@mds to be

ntion are lLimted by principles of
conveleg LRt e i SRR AT 850’ skl 1 ed i n the art.
Accordingly, where a group may be substituted by one

(0058}, Tepdditian t sAlirforns, 1c Rghat 1 gehen prayiidas compounds, which are in a
prodriif Bt t Po SFtRe Sth deSbrbed Zerdi? a&QHPié/cdﬂlﬁJimds that readily

princi ples of chem cal bonding and to give conpounds

underghichpmzgab changes padre phivsiclogigsd cenrlidormig/rrevige theicdrapounds of the
I r
presc{ 0, 085861 bRl e L% ) bl e prosen
inventiqn &y whemirad or biochemidabmethods irkarnemnviph yairiocbmagéprrta [For example,
prodrﬁgnealrr%b;e?sg wlngo v%égcg{e) 5 e S gulﬁcés?ro;ﬁi/tﬁ% gxaelsg%t ipyer Mintion when placed in a
transdonineLpdteh msar\@nrwm@ a Isaitaﬂfle) ahmme or ﬂmrfpbalaemnw th
princi pl es of  chenm cal bondi ng known to 30 those

[00593Ki The@rmb <4, he‘aﬁl Plor tA@I)E Whea\iRkd irﬂﬂafér@ﬁ@ 2! ér)bup of substituents
unst abl e corrpounds [0061] The terns "treating'

herein, meag; 3tdenst on { Korexampls, pherrit eprapendsis sebsguted wiffs“an” alkyl or
aryl, the %@I‘dfi%ﬁﬁd 1s°<§ptﬁﬂi§hjr Q&Iﬁ;ttl'tlﬁgd Rt 14281 HeYalkPeipal,ad X’ea@f tone aryl.
condi tion, includinhg any ective or subjective 13
MOTCQWMQMOMIWPWIM an Rpwmbsiitecet thegroup snay be referred to
[15 0
as RBQBE - V{]ﬁépﬁ ?3%18 1? fgg%%ﬂsﬁméékﬁ élgén ﬁﬁ%’él?g %s %g?tgﬁlted with at least
one R S)Ibenalbneandoeaph& prosiiaent isswpumnaity diffetdme. r at e of
degeneration or decline; making the final point of

[OOGMﬁgBam'l@tibn of cempouniatsi dfi thap:’ra@@;t 1ﬂt11¢mtleﬂia&glimitﬁdbiy@ﬂﬁfcﬁ)les of
i C ment The tr nt or
chemfzal Borifing Rho 0 Bast Silied i Mine [ Kccoh@kNe Wagsark Eropp may be

substfﬁllite& BB joRe ok Yiorp dF @ iBédef of édbﬁil@&ghﬂﬁgsdch%ubﬁﬁﬂﬂlérﬁs £t sdlected so as
si cal exam nation, _neuropsychiatric exans, and/or

to °°fap SYyih PEPFPlesaf shemicabRonding 2k igive: compRuRds; v ich are not

1nheré1ﬁt§\ﬁﬁ§abl@£xﬁ§’8ﬁ$v6ﬁildh)%rl§ioﬁv%%% of fo%ﬁlhﬁrytskﬁﬂn thaRFes 111y to be
decreasi ng the incidence of cancer and or causing

unstableyindey Ynbisnt eqpditions, surbes Raugpusenqustal.japd samahknowrsphysxologwal
condlﬁanémaﬁ{gflé GleRRbe c@oéiﬁ’ﬁtc{r'rhgfé} ﬂs%ﬂgcﬁerdqgm%@inamder of the

preventi| or reduction o tomor s
molegyfle yiadi g@beterqmpm &f €@oplianse mmmﬁclmay of etlle;mebbbondmg known to
those,s?fé%u x[?‘ihet art ﬂw}ré%y Jv@‘r’c{lﬁ%ﬁﬂx%i-e%ﬁkl%s&ﬁ Supsim@iount .

I on

[0061] The terms “treating” or “treatment” refers to any indicia of success in the treatment

or amelioration of an injury, pathology or cox;dition, including any objective or subjective
1
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synptons (and grammati cal equival ents of this phrase)
means decreasing of the severity or frequency of the
wayptotyes) , or elimnation of the synpton(s).PEI/US2007/008395

"prophylactically effective anbunt” of a drug is an
anmount of a drug that, when adm nistered to a subject,
will 15 have the intended prophylactic effect, e.qg.,
preventing or delaying the onset (or reoccurrence) a

di sease, ar reducing the Ilkellhoog§of t he onset, (or

paramety Such ?%?Rf’é‘imﬁ‘?t renyissiendimipishipg o PIOHS. or-m%kmg' fhe injury,
pathoWg?Fb'B ¥bAditibR n®irk eslbratife® tH@baﬁb%@‘%‘l&@fdg' i tH&Fa‘t@ opd'e eneration or
ni stration of one dose, Y occur only after
declingiimaking the finalpaint of degenerstion lea%é@a tamnaslmmovmg a patient’s
phy&% %p E’)eélngéri t“}r‘?(@)lraiéélg mﬁ‘lt']llé gt%%ilg%/e?lg in!sgmgl&orﬁﬂéfn stﬁgﬂ@gg'lsséaﬁ rb%‘i‘)ased on
objectiecommmbjsrtive mmetérs,amcmdfng therasults of @phys;cal @xamination,
nt. . ISt red it ecrease
“"“mgsnap‘ﬁﬂba:ﬁi‘g *’?méa %gg)r%’z?} 5 8&'?‘%%5“?% e 2%& e grigip gethods
presentad hqein siccesfiilfyutmedt Icﬂi‘)]cdﬂ byrdepichsigg t}aﬂinuiﬂénce 6fcans&cand or
.herei.n, refers to the anobunt of antagonist required to
causingrepmission RECANGEt i on of an osteocl ast or | eukocyte
relatjive to the absence of the antaﬁgylst [0063] As
[0062);s Ap hieffRstive appant Hispageuat suffieient foccontmbise irithsrtraatiaent,
preveRfiis & freal{e%ﬂ bre Bymp&Irk b syrhpiohdd JF aCEal N0 64 AERTVE Y flount” may
(1), or a P13-Kinase affinity pocket binding
also b&ﬁf:f&gsﬂ ite s ¢ ethgrapguiiaadly qfchvagéarapﬁmrﬁ W“qu@ktmn wfradiymptom or
3
sympfﬂ%‘riﬂn %p&fﬂﬂ‘npo@gil & u@ %e?}l%qg";l?l;s r | m% deléi'&gﬁm% of the severity or
frequensyad @m sstn)ptom(S)c gnplwnmtlon of:mermrha)tqmqs) lAn‘Qiruﬂejdactth:ally

For X eserib d bel o
effect C%Oe %ﬁ? agonl é%nofzag)%éﬁ ziﬁulg ogté gxb 1 1m§tﬁr o to a subject will
have meen:temded pmphlylacﬂb gffert) elg.s preverttingomitiaying thHegaetsos reoccurrence)

The k| ni be a P13-Kin affinity .
a disefigs QR TeE g R LRI e Prasel (oF ZoqSFRmRIEL OF Sebitapeg gt
symptlﬂnsV‘@ma@ﬂfb%ﬁ?&@tl?@ﬁé&%@@ﬁéﬁ%@%ﬂl by Eﬂﬂﬁim&\ﬂanon of one

pyr azol opyri m di_ne antagoni st, or P13-Ki nase affinit
dose, 3pd FgY ASERUIHY 2R AIBIRRFFPR P Serien ALAgses- SEhuson peppHYlactically

effectBRIEMUHAA nfy HeOddihistdrbd in It ortirelldRARRuRGA AY “activity

pocket  Di nd| ng ant agoni sts of the present invention
decregsing ¥BARR.rrs1SED AetsihirAGretopnImeu of antpgenisirpquinutieatccrease the

actlv%)ﬁgiélo%gggx?@tréﬁ te}_\haetolzt)ilg’ a@eﬂ@é@f t"ﬁra g#) ?hﬁﬁsp oﬁkﬁnckﬁ'oﬂ%é}gptmg

I ne ant agoni sts e present
amouptyyassed hergin Istﬂastq the @mupwmmat requiieddo dismpymiithel finction of

anosteaasgiop 1difko8 e'réraﬁbg?é@fgﬁ%n@g bY aROmESlonR NI N

nase af Py pocket

in rroI Mr|n1d| an onlsts of...t he resent
10063, A3 Ptaeigie, S enPini of LR ROMIRYRT f e eRuh Bt refers
toa c@xﬁpélmdkbﬂg)rﬁl\i?é.(i) KirnaEe-Kinhsduffinitp pekiadt bidifg Bﬂtagomst (e.g. a PI3-

0065].. The P13-Ki pase affinity pocket bindin
Kinash g1y packst BRing IR omRTaR e iAot Bh 6 A1 Rgass gtnity

-pocket Eﬂﬂm@pﬂrﬁ&otﬁuni&ﬁé—%tag&ﬁst}) Ai‘éérﬂﬁbﬁﬁ’@ 8f Féinhl1a (ﬁ’@ ﬁ’fc@udes the

e correspondi ng_P13- Ki nase af |n|ty pocket
compwdé&#@é%ba.(m s dep@itpddelowase affinity pocket

bi nding noiety displaces at |east one water nol ecule
II.  wiKinase Antagendstki nase affinity pocket. The P13-Kinase

[0064) In one aspect, the present invention provides novel kinase antagonists. The kinase

antagonists may be a PI3-Kinase affinity pocket binding antagonist (e.g. a PI3-Kinase affinity

14
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affinity pocket binding noiety may also interact with
one or nore amno acids that frompart of the
woidKisase affinity pocket. A description of P¢EUS2007/008395
P13-Ki nase affinity pocket and 15 met hods of
determ ni ng whet her a substituent fills space within
the P13-Kinase affinity pocket are set forth bel ow
[0066] In some enbodi ments, the kinase antagoni st of
t he present invention has the formula: Ras R2 jl X,
pockenpipdingpyranglonyrimdig antagenist.pr RI3-Kapageqdamty H%‘F‘E% bipding
i i hbsRCo 1a @)0Bhé PYH-REnddE affinity pocket
Do BB o lla 0) e P R affnity poc
bindingaatagonists efdhe preserdnksationgyg eempennss containing 3 Kinage affinity

s

antagdmidte gEthe predent inventieh are substittsd ipyrazelpatifnidine compounds

.Subst i d ; ' het. lky]. A .
o0 e SR e B2, RO Kih S
pocketibindhptpyrtdleslyrimiditcoayadonistkyf the phessnitiavertidneate substituted

unsubst.ituted aryl, or .substjtuted unsubstjtuted .
pyrrolFRySRiRS ForoRo i ciop BipiSE B R sy RAHE) bfpdirimoiety
-NR37R38, substituted or unsubstituted alk

| 1 -
[0065}; |, Fehei RI3 Keimassy affinity pockst bindivg meiQty &3 R'WS?X-?HB&’H%PE%P
contaciing ITIADE LIS RITEF, ABLILS Kiratd Flschhc it the comesponding P13
Kinase affirigt pdclitte dnaoyie, endyodsmbists | the PédKonase néiimisy pockebblinding moiety
. heteroaryl. 15 W0D.2007/ 114926 .US200Q7/.008 .
aisplaiie AugRt dpe whRp BRI Wi B8 PIEKmese oty Bockae TR Pis-Kinase
affinitypokatbihdihg thoddtlyrhay slsd fitérack weith onhe otmerhahiroudodds that from part
.0al kyl ,. substityted or,.unsubst.i ed cycl.oal kyl
of the ST P gAY Do SCRRIPT 24 BF LG ity pocket and
methodld BF Hitetth Rin©Whehs Siibstivicnt fills ¥pace ittt Bsd PI3UK fiths© affinity
unsubstituted heteroaryl. In some enbodi nents, R37
pockep arg SRBIPIHUYREIOWdependent | y hydrogen, or unsubstitut ed
alkyl. R2 5 may be a P13-Kinase affinity pocket
[0066bi ddispoperembadjmerite (b7 kinage snfagordstnd dhgrpiesent imamition has the
form NH2. Thus, the kinase antagoni st may have the
u1-‘lo'rrrul a- NH2 R2 X NNR (Il). [0068] In sone
enbodi nents, Rl, R2, and Qgsare 2s defi ned above in
Formula (). In certain 0 enpodi ments, X is =N-.

N~ X
L
NN
R? @.

In Formula (I), R! is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl.
R? is halogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. X is =N- or
=C(H)-. R% is halogen, -NR?*R*, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl.
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[0069] In sonme enbodi nents, of Forrmulae (lI) and (11),

R1 i s hydrogen, R3-substituted or wunsubstituted
W@RkMyl1149R3- substi tuted or unsubstituted heter ot RYE2007/008395

R3-substituted or unsubstituted cycl oal kyl,

R3-substituted or unsubstituted heterocycl oal kyl,

R3-substituted or unsubstituted aryl, or

R3-substituted or unsubstituted heteroaryl. R2 is

R R0 o TR DA, ReBl oS BRI U o o
unsub_sﬁll?ﬁezd_ h@g@lk&ﬁ gg@&ﬁoﬁag{ ﬁ@sﬁ@&%@%&ﬂ%&@ﬁf unsubstituted
heteraoyE splin ABbSRL g, € WERHL AL gl Or RN OF taenbsfieged hetoroaryl

In sorré Smbullinidnitd) REU afd RENGY DsdebbhdepdlyMSHRIRA! ddlnsubstituted alkyl. R?
R19-substituted or _unsubstituted cycl oal kyl ,

may beioPSghinase afptygockethipding meiely- het er ocycl oal kyl |
R19-substituted or 20 unsubstituted aryl, or
[0067R1 dnsametsmbadinients, RndsbdH:t dihus, thekimasaanthgonistanay have the
mbol nis an integer fromOto2. [0071] R4 is
| ogen, -CN, -OR20, -S(OgR21, -NR22R23, -C(O) R24,
=N-NH2, -NR25- C(O) R26, NR27-G(O -OR28 -C(O NR 29R30,
-NR31 32 33 W+ _substitutjed RR-S(0O 2NR, R-substituted
or unsubstituted al kyl j bstituted or
unsubstituted heteroal Kyl, |R34Xsubstituted or 25
unsubstituted cycl oal ky NF \subst ituted or
unsubstituted heterocycl oal kylR! R34-substituted or (D).
unsubstituted aryl, or R34-substituted or
n et : rRBmEl .4l .
o o IRRMEAS RO 3365 /0 s 608 BPFRRIAD. n certain
emboquvn%m@@ﬁl@@ssgs [00721 Rs, R6, R7, Rs, RO, R, R
1, R12, R13, Rl14, R15, R 6, R17, R8, R20, R21, R22,
[0069R2 3In sBav emtRdimeiR 6f FRadula&eB andk29), RRde hy@dgen, B8 2subafifhited or

i,ngep ntl.y hydrogen, R35-substistuted or
unsub £ iy RER S SRR sl Kb St et
unsubbituesdagicloalkyl IR sdtstitited 6ueybétiated\Heterocycloalkyl, R -substituted or
5-subs]£ :0{_ ted or unsubstituted heterocycloalk

R3 ! I,
unsubggigied et pr f SHbHHuIH oSSR Batgioaryly REis halogen, R*-substituted
aryl, JR30bsithel ok uhQbsBfutetNRetBREAIUt €d heteroaryl. R 9, R34

and R35 are independently hydrogen, hal ogen,

[0070}m519£1§ hhiogbSd o, KWR51 %p’%‘aiﬁﬂiﬁd #@)gz%h%ﬁ, NR'-C(O)RY,

unsubst | f Ut €d cycl oa nsubst i

“NR’He(Q@xORy/ s FOEP YR “R{Tn SNBES(0):RET -S(A)LNRS, Rihsubissitiitedibed

s SRR BB AN R Sl

unsubRi@?edl@bloam%; R’ﬁ?ﬁbstﬁﬁ_ﬂaﬂ ;Rﬁﬁsuﬂ?.ﬂﬁ;ted@i%teroﬁ?&oa]ﬁ&ﬁ R'R3@bstituted or
3! , .are, i nde en ogen, L
o P SRR S L oot s n e

from uts2ibst i t ut ed cycl oal kyl, unsubsti'tuted
het erocycl oal kyl, unsubstituted aryl, or unsubstituted

[0071hetRéTiQ BEMken, REN, -BRE, -6&F RZ‘WRZZRZ%»C{@;}W‘ Rﬁ@_ JN}?QZZ 25,
328, R29 e W31, 33 And’ R3S may.rhdependgnt [§ Be
CO)R yNBY e (OB U <HOODRER S R S@)ﬂé nsnﬂi&gﬂ‘ﬂ%ﬁ eR’*-substituted or
unsubS AL AU YR Y- dubStrhied Dy ml%% HEHLRE Qi
unsubst i}%ﬂt{ed al,kyl’, R3-su stn?%%;ﬁée*gfgg?ﬁ}g’nlgubssg)lsttltbl%egd)r
unsubstituted cycloalkyl, R*-substituted or unsubstituted heterocycloalkyl, R**-substituted or

formm¥d:
a

unsubstituted aryl, or R**-substituted or unsubstituted heteroaryl. The symbol q represents an
integer from 0 to 2. :
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15 cycl oal kyl, or R3-substituted or unsubstituted
aryl. R may also be R3-substituted or unsubstituted
W@bkdyl1490¢ R3-substituted or unsubstituted cycPCHUE2007/008395
In sone enbodi nents, RL is R3-substituted or
unsubstituted CL-C4 al kyl, or R3-substituted or
unsubst ituted C3-C6 cycloal kyl. In other enbodi nents,
is R3-substituted or unsubstituted Cl - C4 al kyI or

R e e

R® rif A, B8, %, RéDQBIBbWF ,and oD ate/indeindently ﬁﬁﬁ@éﬁ}n, |H?5-subst1tuted or

R19- substitute
unsubg Bl Ros iRy ied ofupShidrien heioaly psisutad pisipalioyl,
R35-s1€héﬁhﬁ§d Kﬁ’ﬁnsuﬁétltﬁﬁa Hetdesdycladlied, RY B stitaeddl dr%@ﬂbs@ﬁﬁ‘tlad aryl, or

al so R19- substit u;9ed or ungubst i tuted

R*- S‘H?Sklwted mmsslumtmeslmeaqowl JRS uBS tand R 8 areipdppandeyily hydrogen,

oo g S5 BRI Al Bt B,
unsubgtitjed hmromgoailmls uhsubstititest aryh on basubstituéet] bstetoanilky| .

[00761 R19 nmay be unsubstituted al kyl or unsubstituted
[0073¢ y dnaaireysmbddimemnsgR & RpRT,/RRS, R RRY, RE, mil ISR IR EOR R'S,

{0077
R, Ko R B vl 105 B R P SR U TP g R v fdependently
hydroBén,umbabstitutee dikgt, unssbipsited uéteﬁbalmtlﬁfsaaitﬁhted R3cIakyhe
s S SR e St o el Belrsaih R0 R, 2,
R, R3Y, R4 1Y) | R27Rﬂ283 wBS R Ut R Bl RV edy ﬁlﬁ&ﬁéi')dently be hydrogen,

rim di ny RA subst’ituted or unsubstltute
unsubgl

}Orﬁlﬁ“?é%fthhﬁt@ﬂalky unsubstituted furanyl,
R4- 17 VWO 2007/ 114926 PCT/ US2007/ 008395 substitut ed
[0074pr Rinmapbe R substitited @ir pinsutRtituserbaliiyl, R esibstituted or unsubstituted

et HBER S ABERS SRR o, Y e o

unsubsnmmdmisalkylubeﬂ -lsebszmuted)oanyéubsuﬂaﬂed&i;bkialltymmckoﬁ:[e embodiments, R

s R*-SHEEHBR ot heBto i BROAG ARV hor R ibeitien of Hraipsifted Co-Co

cycloalRgl Hﬁtdtlidﬂeﬁibddﬁﬁﬁi‘t@' Blis ﬁ%u&btﬁ&iddtdﬂlﬁgu&ﬁmted C1-C4 alkyl, or R3-
substituted 5 tetrahydr pnapht hal enyl
Substlﬁﬁ*’@%%lﬁu ﬂft&tfd&wqm t Rt g alsqhersriby} pr unsubstituted Cs-Ce

branch¥t 8K lsmgbgﬁ;l Ht ut ed qui noxal i nyl,
R4-su |tut ed or unsubsti t ut ed pyri dopyr azi nyI

[0075§f’1 'Ig EE%%IP%%&%H%MS UIQS kgbl 'sﬁﬁgtxglgtcﬂ Yl H%%Isﬁtlrﬁ%by Alkyl R'-substituted

or unsu stltute romen
or unsrbstitytediayeloniylar Rij mmbswqmrwsmﬁd amz 8 yhay also be R"-

substx%%%d;#xq?ﬁshﬁ tﬁgd%ﬁk MR L0 %%%ﬁtg F&%ﬁﬁﬂ%& E}gclggﬂ(yl r RY-

or unsubsti De rrl Z0
substifed mbmtsubstite’dzd@rylu ;) lsbmbletnltoddnehth)mar i9 besubstltuted or

f 9R4 titut t ut ed
unsuo e R o St de gl °
oore St bR SE FGRAEHYH °”¥s11@8%ag§‘é1q?ﬁ§§i Iryporme cmbodiments,

R isenbeydtirRea @,-Og%lltﬁ oRdnsutakitdd i 8%
R4- substituted or unsubstitute pyr r oI epyr| di nyl ,

[00774 R Y6RE 'efﬂﬂoﬁ&n&{ts Ui st éu%k'ﬁtﬁ%dq:y%ln 8l Rm¥+bst1mted or unsubstituted

4-substituted or unsubstltute
heteromels &5 snaxt be Bisubstiguted phenyl Rt esjlbthtun@i omyisubstl:tnte;ilnapmﬂwl R*-

subst1 é&bﬁshﬁ%hﬁgd%@éﬁmﬂ rﬁ“%&ﬁé o‘%&ﬁ%ﬁg ht%ﬁegé) F%P?{“

substltmed or unsubstituted thiophenyl, R*-substituted or unsubstituted furanyl, R*-
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hal ogen, or -OR20. [0079] In certain enbodi nents, R2
is has the formula: (A~~4 W2 -WB (IIl). In Fornula

W@ Rdor149% , W2, WB, and W are independent!|y =EE¥F/S2007/008395
=CR4-, or =N-. Each R4 is as 20 defined above in the
description of Fornulae (I) and (Il). Rng Ais a
substituted or wunsubstituted heteroaryl or
substituted or unsubstituted heterocycloalkyl In sone
embodi nents, ring Ais, 7

substiéedpraeiseb ﬁ&PW&‘IlﬂQﬂl}’]@Rt éubst}t’et% &F éﬁsmtlwwmzoxa&myl R*-

sub Stlt%%‘g%?g%&géeﬁ%g%m&*ﬂgle ﬁzﬁﬂfﬁ{eﬁ%lr Wsﬁsﬁ%%& ?{r%niogloxanyl

R*-subsyituteden umuban@mﬂdmatnaphztham K &ﬁasltlkl;tcd or ynsybpgtuted
pyrrolgﬁgx?@hgg%ss’ubm e'd%r%ﬁs Sﬁ[‘ngc? ﬁldg.% gﬁw%&m

€ dor%s%tltuted
may, a so sinply én or u]
tetrahymaaghmaiemm -substithitad ot ensuaﬁnﬂum qumlmyn,rm‘t-mbsmtmr

unsub'%oo / 1(%&1?9%{%& P(‘g,r&{u-ssﬁggtgti,l %gglgfu%m%y%hoa)y(%?}}p & iS 4t%stltuted or

unsubaiiesd quib@obigeinyl, Rhsutisinited be dnsubst@tedl dhyémeMnyl,(K@mbsntuted or

unsubpRG L SgHORBOMIR -beostiviebpriisobEHBGE EREePYRREY R

'subsutiﬁ&paleﬁwugstﬁmemnf@mr 1lnfd§1mgﬁmwaroruﬂﬁu$z@fm&uuﬁ@dm-
-C4 al kyl In sone. enbodi ne

benzofumgyls BRSNS PT unsHosHeEed GhEdromeBafATiab R'-substitated or
unsub%%ént&}ﬁﬁgaid]&%h%’ dp Rugtﬁiégﬁ&é& o ﬁgubﬂftﬁté@ Ib%hzotﬁf tphenyl

unsubstituted quinolinyl 0083] I n sone enbodi nen

[0078’?2 @%@n&{ﬂgeéﬁt?c{gﬁ%&s lg’ %g‘zﬁqx)&u%gi ph%hglé RY! }xﬂ» e'd'%?unsubstituted

pyrrolepyiidingh Réebubstitutedion vasaistitaed guinblimylf RE suustltuted or llnsubstltuted

mdaz%yf,%‘lfsglﬁ? e forgélg%bgﬁ teﬁl gglglﬁﬁpﬁtz 0%('&1311 o |4on t{,t}éteg or

unsubgtituged ﬂap(hthyl) R* maydwielegenp CNpORY, G2NEZRY dRfgasay alko simply be
unsub Hg%uted Cl-C10 al kyl (e.qg. Cl-C5 al kyl such as :

haloggp, o8y ethyl). [0084] In sone embodi ments, R2 has

the fornula: 20 )XI&(Q:\’ZO) \' \ OR (IEK), or
[0079] In certain embodiments is has the formula:

W1—q4
s

w2-w?3 (TID).

-

In Formula (IIT), W', W2, W3, and W* are independently =CH-, =CR’-, or =N-. Each R*is as
defined above in the description of Formulae (I) and (II). Ring A is a substituted or
unsubstituted heteroaryl or substituted or unsubstituted heterocycloalkyl. In some
embodiments, ring A is a 6 to 7 membered heterocycloalkyl or 6 to 7 membered heteroaryl.

Thus, in some embodiments, ring A is partially or fully unsaturated 6- or 7- membered ring.

{0080] R* may be hydrogen or unsubstituted C;-Cjo alkyl. In some embodiments, R is
hydrogen or unsubstituted C;-Cy alkyl. R*® may also simply be hydrogen or methyl.

[0081] In some embodiments, R? has the formula:
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15 In Fornmul ae (I X) and (X), above, R20 is as defined
above, for exanple, in the description of Fornul ae

W@ 2go7/1{492g, (VI), and (VII) above. [0085] |n sPeEUS2007/008395
enbodi nents, each substituted group described above
for the conmpounds of the present invention is
substituted with at | east one substituent group. Mre
specifically, 1in some enbodi nents, each substituted
al kyl, substituted heteroalk%P substituted
cycl oal kyl, 20 substituted erocycl oal kyl ,
substituted Pj/l suhﬁti

€a
otherRédBBdbments aR*| ea§¥Done

or all of these groups are substituted with at | east
In For@tii@aeS(IVg-(V)iafid (W), &l lis absetie hhlogemumsubtineea ﬂﬁ&ﬁdl};lyl at—OR*.

The halpgerumay b le Cloidds e gbiagp e faos 1 F or Ol fother
embodiBfeAts] #9200 is ¥SZ00 A3 aroded &7 bhsibitifite® C,-C, alkyl.

enbodi nents of the conpounds descri bed above, each

u L i
0082 5 bRt lime B B aﬂﬂ&@’%ﬁé YL U p TR 7 ol
unsubstitsteidsndolyt, @usmmmaimoly oauss}t&)stltutqﬁ qunelinyl.
unsubstituted 2 to 20 nenbered heteroal kyl, each
[0083} ulis kbineteatbodimerts, Rshdstthe fomadec| oal kyl is a
substituted or unsubstltuted C4-C8 cycl oal kyl, each 5

substltuted or éé tituted pete l,oal kyl is a
substltut bstituted { @
heterocyc oa *x I e

§;99t°éd 2l Kyl

e0Re ed
substituted or unsubs is a subs Fpﬁted or

ea
unsubstituted Cl1-CH al k each substituted or
In Forgpdag, €YD andQV Ik %r Js P& épﬁlit o¥erp &5 poted 4haly, 1n accordance with the

descnﬂﬂéﬁ‘gﬁk'zq dMooH, ehch R?8iJBHoRLRY diTRIr&1t0&lhe sy mbBaE s an integer from 1

Substituted or unsubstituted cycloalkyl s a 10

to 5 (szblsen Dutlagome amhodiyents R eds plrogengicynsubstifited£ndCio alkyl (e.g.

- SHbsd btk ed 9& nsubstituted heterocycloal kyl is
Clck%m§ags§?tuteghﬁ g ubstltuted 5 to 7 nmenbered

etero ot her enbodi nent, the
[008430%88 QQOdIEXFmS’I‘gDI?"}S)%CE% Ele any or all of the

conpounds li n Table 1 bel ow. III The P&g Ki nase
Affinity Pg 28] The term
affinit usgd herein, o a caV|ty

within p% 10a, pllO J3, PExDor . ).
corresponding to the lightly shaded regi on shown in

In Foﬁhtﬂh’é 93() a2A(X3.GboRBR2Es hatsird aboid, ifor &xanki6 Kftthe description of
2A, 2C _and 2D illustrate a conmput er nodel of
Fonntlﬁe(fa,l(ﬂ)owla*we}fﬂ)s%hoere{ ure. In pl 10y, the surface

of the P13-Kinase affinity pocket is bound, at |east
[0085] n Ipapme dm;quimesﬁSMCb Isubstiteted ge8®, desodticd at@Ye forthd compounds

of the%4 H{ B&/eljft(? %% su E‘[_ll at18gst bgg@%ﬁ@egt gpnglps Ll\?&%%%eciﬁcally,

e corresponaing cavity
in sorhea&bodmﬂenp:sa each zmbsllﬂmtaecsalklyﬂ mﬂtﬂhtuteﬁ héfé’rﬁﬁlkyIDQ‘oiJMtitﬂ%B cycloalkyl,

substiffies BEfncBeaton P iel Ry §helhaed fedbang HRCHSaapoL, and

heterdafyl@{-Cs)alkyl dbsribed @b6viais rsabﬂftuﬂéa @th at least one substituent group. In

other embodiments, at least one or all of these groups are substituted with at least one size-

limited substituent group. Alternatively, at least one or all of these groups are substituted

with at least one lower substituent group.
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D933, 1848, and D810 (pliOa nunbering, see Figure 9).
The corresponding cavity within pl 10(3 is bound, at

WO e@gti149m6 part, by the side chains of K805, DOBFr/L8H27/008395
and D813 (PH OP 25 nunbering, see Figure 10). The
Pl 3-Ki nase affinity pocket is not accessed by ATP.
[ 0090] The P13-Kinase affinity pocket of pll08 maybe
referred to herein as the pl106 affinity pocket

i kewi se, the P13- Ki.nase affrnrty pocket of
1008%}8@% hodimeRs G 0 fif de5ibed bty F’gﬁht i}lbstltuted or

unsubRGK&T alk %8 aREBstithRa 98 vabdusiidivd e@@@@&nclw chétigbstidite6r
779, which, according to computer forms a

unsubg{jtesiasictoatial i a Fbstiated or ushastititerd e R0anepbered hetsepalkyl, each
substl\?\%tgd bP En sl ARRR ﬂ(g? fis £y % ghééd: blgwsggg%ed@}-ég &fcloalkyl, each

ch are 1 nhibitors ased
substipgod pxmmbsum@d/hmccwmgs a substitited or vosybstitited 4 to 8

Inmnq?%%ighg%c gg& a novel antagoni st was desi gned

enrcal structure of PlIK-39 and

C87114, det |Ie bel, ow. 0911 hown j n. Fi qure
(0087, Aot Flyspeh st enRd o hrrbpiated Misdas Brerbftisicd OF
unsubraﬁﬁka:t C-ORialityY, eaen dumlustb@wuhsmbErlﬁwdamMoalkSI&EJalAbsututed or

intains contacts to E880 and V882 in the

unsubap%edr% ¢ %éqegﬁ)%?d Bq’_tg_r@glkyllnﬁach gubdqtlggeﬁpggp%stémted cycloalkyl is a

substla%&bﬂaﬁ&bbﬁmtad@s 0P6¥@balkPI, 8hd eadBYsubSiftatdd FmBtbtRmnel
(a P13-Ki nase bhi ndi ng pocket noi ety at the C3 of the

heterqeyeloalinyd ifa subistituted orgmsplgituted 5 toffempmBenedhgtasocycloalkyl.
affinity pocket is accessed (FIG 3A) resulting in a
[008850-Ingindther embediseent, thp tddEoumisi dfi Rormuola@) memde fn§@d 211 of the

b PD- Ki nase bi ndi ng pocket noiety
comp&znd;sqisg i?lefaazen?%mﬁwa 10 upon contacti ng upon
1 \ 3, pl 10y, or pl108, fills
s&ﬁl‘gﬁﬁkﬁ‘?%etﬁgﬁlﬁ’g&@g‘%bondr ng P13-Ki nase bi nding
pocket. For exanple, a P13-Kinase affinity pocket

[0089)i Mo @rmTPIBKiindse affimivyopddkiet/e as usddi ieleinlebts to a cav1ty within
contacti ng upon cont actr ng PllOS fills space wt

p110g 1 108 pi Ky, ap pH ng § erggtly gheqed fegion r;hown in Figures
2A, 2@ Bh@QDMamgd(eAfﬁ’rh J&e@'l@%&eb 5 A228URR quﬁ&?ate a computer

whi ch, upon contact’ing upon Contacfing p 110a
modekpfithe Mlt)hcn’ystah etnpym @a pai by, the surfioe Ioéthe RI3-Ki@984ffinity pocket

is bou Rt BB 38 PO e e SR hap1CERE piled 49, B S8y Bt 0
numbefihgl sebFgre B)TBTBQEﬁrf&fe drlge EkResPbBAL cA iR 108¢KBbund, at least

In sone related enbodi nents, the interaction is a

in parh;h?rtbg sidelsbpia, ofKTY % B9 1\halB28, anvt DY ST (#1dAS nuotietingreedigure 7).

oV bon ulfldebd hydr aphohj c, .
he cSUEALLA0, Gl U e SRR S o2
D933PM&8K&1ﬂtﬁBel¢\(ﬁll 100od s o se’%ﬁ*@@&%l The cdereSioNdig: cavity within
whet her the Pl 3-Kinase affinity Eooket bi ndi ng noi et

p110§ 13 hasndaideast if pavhyiihe e Shkinh AL K5 PHF TyISpbRADS 3 (p110B
numbHP A EIRITh). ﬂ?‘tﬁ?’ﬂ‘%?g RIELE o %@%S‘g‘n‘r@?&?ﬁ%ﬂp

oooch S R ok O TRULEL g 1Rl il 1105

afﬁmrép,taeﬁét QKERS! B mmatééraeﬁ Bg@%%@h%ﬂ%%féﬁ‘ed to herein

K-39. The PyMOL Ml ecul ar Gra hics
as thegrid Op pfthity pocket The PI3-Kinase affinity pocket includes lysine 779, which,

according to computer models, forms a hydrogen bond with the pyridine nitrogen of PIK-90
and the phenol oxygen of PI 103 (Figure 2D), both of which are inhibitors of p1105. Based
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25 to generate the inmage. An exanple is presented in
Figure 3A, wherein |1 C87114 and PIK-294 are built into
wo b@7aotypat er i mage of p 11 Oy ki nase, derivedPdT/O800T1@8395
p 11 Oy - PIK-39 co- crystal. See Knight, et al., Cel
125: 733-745 (2006). [00951 The conputer nodels are
typically analyzed to prevent any gross steric cl ashes
and to satisfy key hydrogen bonds between the query
Pl 3-Ki nase affinity pocket binding 30 antagonlst and )
on thepﬁgorp}lqt@g,nmdgh@g fpspgs g’inoyg t@gggn:%g@@ desigped paged on the chemical

1§r&r$ d RRef; 114926
struc ?%8%%083951%%%%\{@3%?8% cal cul ations are
[0091fe%ork%%rgrlsltn 1%'&\‘5 j{;{ﬁ{bj,dd” oesghgncgr%t Caalhﬁglg%a%ggﬁgmg pocket

mo1et5i|.elAexﬂnis BRowh éih Figura 3 AUECE7 lthﬁnnmoaﬁfctS’ﬂotES&Oamﬁéf 882 in the

i nding . anta t in¢ludes, a P na ffi
ATP W piiRarogioRaE AL L0 bt f AHO I P Gk Bo e Rislst moiety. By
1nsert1%#b3n ?h@ﬁ’éﬁa P4 ikhiss b@&ﬁ{éggoclét BQQ&?; atl te €316 the pyrazolopyrimidine

nment's, the ?uer Ki nase atfinity pocket

of IC& 144 thg PipKinase affinity pockeh isjaceessed (BIKH. SA ramltipg i 0-fold
a hydrogen bond) is forned
mcreagéfr\;lxg @ﬁﬁ)n}? ‘gmg’%fg Ki nase affinity pocket bi ndi ng

r0092p7 R ¢dcrcah d?‘??? o PTRaBE bindiniagodkh Siebily is € halifeng which,
upon E&RQ&ir@{%oﬁ%oﬂ@a%ﬁﬁg BQﬁO@ QQ\I @B pi1g, &k ﬁl%cﬁllb %é&ﬁ @Athin the

one or nore amno acid form part of the
correspogding P13 Kinpge bmdl}agp@clmsc iEer exaapls, @Bi%maép affgitypacket binding

mmet?éé Qé %ﬁt&éﬁ? ﬁ%ﬁé%é&t&{h gupt o%ﬁ%ﬁh g'lﬂ% krfﬂ @g%@elt\)glthm the

ermne ed on thi®s“dl stance, ne $

. pl10d: bffirtytpotkyt. deikewiseep IW0eL ilﬁmt&tpobba&ﬁndlﬂg mdietgds a Substituent

formed between one or nore am no acids  that farm par

whiche tippp gomiacting pRencoRtIcting Py 1 0goiilksetpags ithinhe ndil Hgsﬂéﬁmty pocket.
affinity pocket binding noiety. V. General Syntheses

{00931 5 InGOSIE] enthvaliments otiya dPI3-Fiinasedinding poclon nzpiety additionally interacts

r
(e.g bg%xﬁé*\%ﬁx %S‘%np?{ %ﬁg\?ﬁﬁs ﬁ{dn%%r? ofﬁlg?ﬁggéhg% &dmé l5)ocket In some
related gafholdirhents \the hﬁmazmmglstahgfdmgqndlmdsvamcﬂert\ﬁeals intevatiiom ionic
are both readil re d.accessihle to those of
bond §I?VFL]Ib & élalsé‘\?igcfﬁaboé‘naﬁ or nglg‘?el?‘& gﬁaS{‘ﬁ °sel ow i s
offered. toillustrate_certain of the diverse nethods
IV. aRgterpining Spage Eilling Within the 13- Iinase Mppitydockst ¢ he
i nvention. However, the' discussion is not intended to

[009410 ﬁ@ﬁeteﬁnmaavlsemeh@?w E#fisé afffniy pdcRaChihQihg 38618 BibsSspace
that_are useful .in prepari ng{ t he conpounds of the

within fhesRIA T inasepiinRy PockslespmpUippmogieniephniqpgare emplayed. A query
PI3- Iﬁl\lkxgsea?ﬁm% bodiét bindidd dftadinist Re. N thstlcbid¥obtiyNs fNit¥o lal computer

image of p110y. The p110y computer image is derived from the solved co-crystal structure of
human p110y bound to PIK-39. The PyMOL Molecular Graphics System may be employed
to generate the image. An example is presented in Figure 3A, wherein IC87114 and PIK-294
are built into the computer image of p110y kinase, derived from the p110y - PIK-39 co-
crystal. See Knight, et al., Cell 125: 733-745 (2006).

[0095] The computer models are typically analyzed to prevent any gross steric clashes and
to satisfy key hydrogen bonds between the query PI3-Kinase affinity pocket binding
antagonist and the p110y protein (e.g. V882 and M804). In some embodiments, energy
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HHNR R [0098] In Schene | above, iodination of
the pyrazol o- or pyrrolo-pyrimdine is 25
wa@ewoenpioeehed usi ng an appropriate iodi nati on PEHRYS2007/008395
such as n-iodo-succi nam de. El aboration of the
| -position may be acconplished via hal ogen
di spl acenent of a brom nated substituent (e.g. a
substituted or unsubstituted al kyl brom de).
Pal | adi ym cat al yzed _cross caqupl i ng_ between

mininyiza ?ﬂ%‘s § periarnediie ophpdzRIndmg e(“Fr&é’ sing fhese techniques,

one sKR&PIH thE hrt dad eb&igndét&%img el QQ]Eléﬂylﬂlgzﬁmase affinity pocket binding
PCT/ US2007/ 00839 to el aborate t osition. Récent

antagerastapglydessh BI3Kinase affais mﬁetrhlgdm\reolswotaateﬁ% spage within the

PI3- §Iﬁﬁﬁnﬁﬁﬂﬂ§{ coupling applications enormously, so
E e scope of the reaction partners i s not

10096, 3h ik st ins 858 Haiitinktd a1ty POBRS iR Haagonist s
analyz:e‘d tb Qi‘etdﬂﬂnmea\@hether Hdeawt pacbotaheld. dagydtdgen boodyiy ibrmed between

al so. 5 he. used as co art
the avefy PEK ke BRI AP AP TE A B0 R M DL PG i form part of
the PIB Ximdse affiaity pyaker] @sing Keslfpater ﬂﬂodehﬁ@@lﬁuq@ Qmiedcﬁbed above,
Ed. 45 1282 1284 (2006); K| r chhof f et aI

the digtgags betygen oner mereEDINe A6Kls thasdpmy patief die %13-Kmyse affinity
pocke@éu!iki a %ﬁﬁhal &ﬁtac@ BQm@ 63 ﬂ(ezﬁg%nasé@ﬂirﬁ{?rl ier blﬁéhn%lmolety is

. 8424-8429 (2002) Met hod
deten{l@eég%aﬁﬁl %ﬁvﬁ@ﬁta&%émﬁ skﬂhé 1 thegrhmay detemmingwhether at least one

bond foeﬁhéfﬁet%tﬁg ggé ?anog@ %ﬁ'ﬁﬁz}é@ tBEtefn ] é?}ty#ﬁge lr:r'ei)é: #.ugéste)éfﬁmty

pocketmg@&@h@e@f@mtmo@@hgmdmgmomm P13 ki nase with
an activity decreasing anount of a conmpound of the

V. pGesensl Symthedeson (i.e. a Pl13-Kinase affinity pocket
bi ndi ng ant agoni st or the conpound of Fornula (I)). In

[00973 g cr:fheea%q Q{nﬂ? tcl{e 1{.’1 %}tl?)ﬂ%%? 9}(}1 es1ze? b&aeﬁ'%)pgg?q{éati gombmatlon of

generkll)nwsﬂ lmansgnmeﬁa‘nmﬂndtBn l'IEephmqeesaiﬁeﬁgdm spithesiziag the compounds

Ki nase, af fi nj. ocket i ndi razol o
of the Ry Ags Boinges endpitentily B YRRe @t SRl Tolevant at
The d@tﬁﬁsﬁ_&xﬂlﬁ&diwm; dffeﬁd t8 ﬁllllls’t?@ﬁfé &ortain $OHO ledr:fé ﬁ@ﬂi@ds avmlable for use

] en‘Bgdl nts, 3 Ftagonlst is specific . to pl
in assprg ogRaBds A HGIRT tions HO G oh ghe ﬁ’§?‘1§§ﬂ’o'§ not intended to
defindthé@Eope ANEAQIonE br 2W¥étioh Becﬁﬁﬁ@esQHMé W8S Bin gr Oﬂ anri

for pll0a is at 20 |least 1.
compwdssvéth%mesgﬁmmﬂovo 80, 90, 100, 200 500 or 1000
fold |l ower than the | C50 agai nst pl1108, pl I0(3,
and/or pl 10y. In otheBckemedi nents, the IC50 of the
ant agoni st agai nst the pllCa |s Iess than 100 M 50 M

NgdO M 30 M 2 10 M 5 M 20.1 l\/h ”

%M 10 nM 1 n 05nMQ11n OpME(@l'bd\/l 2|R
25_LOlO nbodi ne e ant agom

k CIfICtOuEJN elatlvetH\ tagonlstk NX

H H R

[0098] In Scheme I above, iodination of the pyrazolo- or pyrrolo-pyrimidine is
accomplished using an appropriate iodination reagent, such as n-iodo-succinamide.
Elaboration of the 1-position may be accomplished via halogen displacement of a brominated
substituent (e.g. a substituted or unsubstituted alkylbromide). Palladium-catalyzed cross

coupling between organoboronic acid and the iodo halide (i.e. Suzuki coupling), is then used
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action against insulin receptor tyrosine kinase. In
sone enbodi nents, the 1C50 for pl IGais at |east
waz®y1p90 3.0, 4.0, 5.0, 10, 20, 30, 40, 50, POT/UFDN7/008395

80, 90, 100, 200, 500, or 1000 fold |I|ower than the

| C50 against insulin receptor tyrosine kinase. In

ot her enbodi nents, the IC50 of the antagoni st agai nst

the pll0a is |less than 100 M 50 M 40 M 30 M 20 M

5 1M 5M 0.1 50nM 10 nM 1 nM 0,5

to elabqvptecshqf‘im%m mcerma&wst arld method d?@lmmh?"fﬂgﬁned the
possﬂﬁ’gﬂlﬁ'@g QQZﬁ]%%%caﬁ&i‘s%rﬂmGusﬁ? l’g% tRARAL EBPRIGT thd fk%cttl%n partners

ant agoni st™ decreases, I's capabl e of decreasing,
is not mtmtyql tcaryts: |Rntas;nmf1 traﬂuoyﬁ‘myam afdl pegsaobemAneprEbOronate esters

m ETRRE Tk S ROy PORPEI S ey

be used as2@upling Patthers FlMthél‘ inforiatoritegarding/Subdki whiiplite mhy be found,

RN HTNO T TR T £ e

Am. OWeni 8bé, k201a366DNA66E (X0UARWu apehf Bidrgk Chaag 68paTOve®3 (2003);

rotein accessi o PP, 9184), AbI
and %’Wﬁ%"%kr’ﬁégé E’( "ggﬁ%f%f%% henopoi etic cel
ki nase (PPAN CAI 19695), Src (PPAN CAA24495), vascul ar
VI. eMiethedbi al growth factor receptor 2 (PPAN ABB82619),

vascul ar endothelial growth factor receptor-2 (PPAN

009 B&ﬁ%ﬁé&)e e &t AVeRtibR pERAAdsTASRDA of d¥RAN tal
[ 91A\ ra%&recéé%lte(s)r B4 5PAEI EALZSSSZO %tem ccf_\llnlkQhe catalytic

actmfyatﬁ aJPBrIé@@m 8- @RRAR lsamsz)z 1%hy memdogclnéesahéts@mrpf contacting the

s AR BRLSE Ad BRA S TR b BF g .

PI3 Kgmmﬁafﬁchp@ﬂcet eindintgomtagopish of ﬂ’EmNmﬁ‘dlﬁnﬁ ofb8ohulaRy). In some

embolgiiat, St et 45 e R B RIS of Doyrosine
kinas&3Clir 98 eribddiments, Eietan&goihﬁ;t [sGlPB}Kinass affinity pocket binding

enbodi nents, the ant de gases S C
Pyrazg oD EPURE AYIgEORAG © oot dindifers ppiRREimidine

antagéviibts/167) . I n sonme enbodi rrents the I C50 of the
ant agoni st agai nst mfOR i s | ess than 100 M 50 M 40

[01001/'0 Iﬁ% Ml &%rcmdmégts,% Sﬁtf%wlsglggb lﬁ[ éi%mwg)erl%veﬁ&tﬂ%tagmﬁst
actloI{O zfg'ﬂiﬁﬂs} pl DO& WO[QMdtbrngﬂ mmeams?;?eats M(E?IS‘SISIJI 10a. is at
teast G, S CROahd: 5020 208 oy , 880570, E8SE by kg . o e
1ower§i|3/lm{\4f8%%\sﬂoh(?a%% ﬂgﬂog, lglM MBO??_MEr 15 | I%ﬁﬁm%n%&&xr{g%nt%%e IC50 of
the antdgonist aeflhetrthe pbbdii irelassthan /0 aM,aﬁg)Ialtﬁ/Iis #0 g@é{?éh?ht 20iM, 10 uM,
s vy §pBERER Bt LSRR, T A Rt 1 L 3 10, P B or 2
pM. M 50 pM 40 M 30M 20M 1IO0OM 5 M 1pM 0.5 M

0.1 pM 50 nM 10 nM 125 nM 0.5nM 0.1 nM 50 pM

{01 Oli-0 RNonfY enlbd?Mneﬁtg Ak r&nfag@fﬁ@?ﬂ' P?d;ﬁé to ﬁbﬁ)o@f&%b%e antagonist

decr eases, I's capab dec sing, the catalytic
actiomaagaiingt ﬁrysuhﬁ rmep;qrcumonmelkmms eIn sofRemhbodiments, the IC50 for p110a. is

at least 1.5, 2.0, 3.0, 4.0, 5.0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 500, or 1000 fold
lower than the IC50 against insulin receptor tyrosine kinase. In other embodiments, the IC50
of the antagonist against the p110a is less than 100 uM, 50 uM, 40 uM, 30 pM, 20 pM, 10
1M, 5 pM, 1 pM, 0.5 pM, 0.1 pM, 50 oM, 10 nM, 1 oM. 0.5 nM, 0.1 nM, 50 pM, 10 pM, or
1 pM.

23



10

15

20

25

30

p 110a at an 1C50 of less than 100 M 50 M 40 M 30
M 20M 1I0M 5M 1M 05pM 0.1 M 50 nM 10 nM
wazoewii®26 nM 0.1 nM 50 pM 10 pM or 1 pM POWL0SI001/608395

anot her aspect, the present invention provides a

met hod of treating a disease or 30 condition nedi ated

by P13 kinase activity, PI3 Kinase activity and

Tyrosi ne Kinase Activity, P13 Kinase activity and

T Act|V|t or, PL3 Kinase activity, ctivity,
101020, 5 £ RS S B8 GHIBTNGAS B 05 SAREDIS S eorcksing, the
catalylfic Iﬁaﬁelti\ﬁf h Yyroyink RirRisé.UBi ®ede éfibsBREnRS tHRUC30 of the antagonist

treat ment. The method includes administering to the

againg{ ths bapsipe l‘ﬁ’éﬁ%ﬁéaﬁsl than 190 1M, SOMNAQHYLFO 1YL, 38 uM 10 UM, 5
b
o, EREINLSE, o 06 SBSRACNY B, 308 4B S TBRE Sl i o1 o

Some(tyyosinerkisaee modirdmo forrexainplel, DA Anieﬁqﬁmns prot&in&inase DNA-dependent

pot S e S B Y A EL OB S e i

(cAArsszBsw)l BRY-AbY) wn@caéﬁoa@mhﬁdsé @?ﬂiﬂ@hiﬁ@sgﬂ S8 TPPARBY A A24495),
rption di sorder, chronic

vascufy BT HBH AP B KRIoE FeooRR G PR AFESSRoq P scular endothelial
growtﬂlﬁ&bfff@éeﬁtoﬁi-QS(PPAN ABBREDIS bfidehalas bW iR facth felpiRPPAN

be a ggg of cancer or cancer netastasis,

Ac4334h. S oo BEERAN A SRR ameaiores e PPAN
AAF @qfﬂ:}) "ﬁl?omﬁéjg tEiR 1&%@ ?éceﬁfo&ﬁgﬁ (P@AN (552%?8} ’ﬁng%l\é{e]?é!] tyrosine

col on neck, liver

kinasg 3 I(IFPN}WP 0R414Abmiatelebderived grow&h faomn‘yqep&a‘raiMPAN

N2 oSO RET EAE ARG LA RS AT some

embodlyxtqms; igg tynedine kineseniy AtdnBor-Abl) EGHRysrdfi\3. ovari an
cancer, rhabdonyosarconme, prinary thrombocytosis,
[0103pr |Iﬁ&bmermﬂm@:bem | the @fitagoniBy ddteda¥ed) odidcdpdbRIoT decreasing, the

cotaty 3 Re iy RPN BeR AR ST oo cmimt fhedo o the
antagdmst a%‘éhﬁﬂﬁfrch@%jefs‘y{haﬁ 1@9@5?50 m]wgg gﬂi@%o RRY 281 8\, 10 uM, 5 M,

cancéer, neurobl astomm, phagea
1 uMg@ﬁuuM,L@ i pdvy5Q ni 1 0gdMiclenM. O nMpnauitnNy Hepdg 10N 2or 1 pM.
endonetri al cancer, adrenal cortical cancer,

o1 °4"eqﬁ'saﬁ‘*&lﬁ°dﬁ'hen@s! o ahaeniaNkoRHR, b PRSI Yecrdffing, the
catal;@:eaSt ate cancer. sone nmbodi nents, the di sease is
I

giyigyof md ARy a%%ayé)q at armleﬁép afdersdhan 1:99 BML, S8y 40 1M, 30
uM, %ﬁ‘%‘sio ERRCLlM, 1TRUA0S TR, 854 wﬂp%ﬁfwsl Inka”b%“nﬁ 0.1 1M, 50

ni ¢’ myel ogén of nonsma
pM, 10pdd, @aher In[(@n@"b}nhqduamts hhc agisp@tst, dedchensey, ©8 esntapable of

coore N S8 P B e 2 80 S i 100
pM, 505INMI040 aSA,-30TiX6r, DB LN O et smhfﬁm &FSPRgn d?uvr[ 50 nM, 10 nM, 1

| eukocyte or t he osteocl ast with a fun upt 1 ng

nM. Oghifvln 0-101M; A piht18g8vi en | pivh dnanthergorhiodiments sthe antagomst
Gl KRSl 64 A B0 ARy, o, o
pl IOOaatt@gKPﬁOSxf less tharPl @ KMy @S uMif 40 pM, BORak20 pb,nd pd, 5 uM, 1 uM,

o U RREREM S EROEFp e sl o | M

[0105] In another aspect, the present invention provides a method of treating a disease or

condition mediated by PI3 kinase activity, PI3 Kinase activity and Tyrosine Kinase Activity,
PI3 Kinase activity and mTOR Activity, or PI3 Kinase activity, mTOR activity, and Tyrosine
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VII. Pharmaceutical Formul ations [0108] |In another
aspect, the present invention provides a

w@barieeat i cal conposition 30 including an aPCEUSW0T008395
in adm xture with a pharnmaceutically acceptable
excipient. One of skill in the art will recognize
that the pharmaceutical conpositions include the 25 WO
2007/114926 PCT/ US2007/ 008395 pharnaceutical ly

Kinse TS 55 oo e TSR Etubls sl rserin
the suBﬁ:@f Qﬁ%&‘iﬂeﬁtlé‘ﬂfy SfectivB QRROUhE 6f APRIth SO rIf’m onist is a PI3-
npounds. of tHe I nvention can be rnmul ated for a

Kmase afﬁmtyypqﬁcehb@dmg@nwmsﬁ PE theaaonmund ﬁé Foanwlg By Jnspme

I I
ok Sl LB KBS SR 51 FELDI e
antagditists Soi RIdd$inasslaffinity tpocketdinddhg pmobpﬁﬂﬁndme @ndagonists.
Li ppi ncott, WIlliams & WIlkins (2000). [0110] The

[0106§0 Wﬁéasa&w dlidiee 4 Bohditesorptiontdisondal ehrehfcany¢legenous leukemia,
over a w de dosage range. For exanple, in

th
abnorprat ffeRmatian, Fuiol asey ambesbr AR Lo digetse may also

bea tﬁga oi‘e &8 brahfer M&askls, Teluding Mot ek&nple, MikeBia, adtinomas and
from5 to 40 n‘% per day are exanpl es of dosa es

sarcomn&tsuﬁlmys erncgsafithe ramsbreﬁtecfeévlabw%éseaa& peck; dve, Kitpey, hung,
non—sHEllQ:%ﬁ l?ﬁé/ anéi%ﬁ% "i‘ﬁéso@%@ﬂﬁ Wy, densng stdh%lﬂl 11R8us and

route o nistration, t he’formin which

Medulohisstomat. | Additinhaliesamplas inelhde, Hadglsin's DtssasseNoneTévwﬂn s
b - \Wei
Lympglgg}aé?%%%@ lg%%tlorﬁg &en?ob%g%lﬁg ovfaﬂaﬁeaﬁaeﬁ%ﬁﬁd% i atddfha, primary

experience the attending p cl an.
thromboct0dis 1priRyr macreglobubihdpiaaprimptiabrain mmiars, caneer, malignant

erally well a N .
pancr R Py atanty pa SRR Aol S Pindly lhodel Tlres Wifiant skin
lesionls| tésti@ilodancag erﬂlblmmasbﬂmmd&aﬂd:efrmmﬂrﬂ)laheﬁml aio@hageal cancer,

bepzoat e, bicarbopnate, .bitartrate, bronm.d cal c

EenitQIHTAEY Batt RaFeTs AU PRamt bPHEHSRI ERqqaripial ¢apcey pdrenal cortical

cance® Cﬁe‘éﬁﬁlﬁh@ of @15 Sdlcfine ﬁﬁd/k)?d&mefpu,ﬂ&éﬁ, and phdsepptadiRr. In some
|l uconat e, gl ut.anat e, g‘_ﬁ ycol | yl arsani |l at e,

embogERetE.dhe) fi@pﬁgﬂ% selﬁgﬁaql Bhilisedse pﬁ,]d}zqﬂgp%qﬁrdré)lo? gancer, breast cancer,
melalmfﬁiz(, QetHeQhiElEgerlons IQX¥RED Qﬁf@ﬁ"é ﬁyelo%gﬁ&% leh1&2hill SN@Rmall-cell

'act’ate, |actobionate, malate, naleate, nandel ate,
lung ¢pmcon. at e, nucate, napsylate, nitrate, panoate
(enmbonat e), pantothenate, phosphate/di phosphate,
[0107 0l ymiodmrmsmmtthe pwbrhtd;d/emien psoedesamethods bfidisruttimg the function

ci pate,. sulfat fannat e rtr
of a e e Aot EupcrlR LR Sooshftate, Thamlhod Ry Rontacring e
leukokite d‘r@he ost¥@uigt avithReflinegow disruphing Seiceme of &ndm&mislt c®he

of . 20t ed cot
antagpisk AU pob0se “Bpdyaer i Badib abtsart e g ne sepefind pEFormula @
In sorglé |ehﬂ)gk1ﬁﬁéﬂt§l gle dribdgoRicB igd BI3- H.Crﬁisl ahfﬁmtyt;ﬁdd:kgﬂiﬁgdmg

rom de,  carbonat e, rate, uconat e r obr e g

PyrazlapyEEHf e R EoRish @55’&5 Ia%?;ﬂ% &91 ‘%a&'rémldme

antagbff¥ponat e), phosphate, salicyl at e succi nat e suI fate,

or tartrate. [0112] Depending on the specific
VIL C Pl 2254081 FomhiR#bRs, such agents maybe fornul ated

[0108] In another aspect, the present invention provides a pharmaceutical composition
including an antagonist in admixture with a pharmaceutically acceptable excipient. One of

skill in the art will recognize that the pharmaceutical compositions include the
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into liquid or solid dosage fornms and adm ni stered
systemically or locally. The agents may 30 be

waledoraneded, for exanple, in a tinmed- or sustai PEUS100%008395
rel ease formas is knowmn to those skilled in the art.
Techni ques for formul ati on and adm ni strati on may be
found in Rem ngton: The Science and Practice of
Pharnmacy (20th ed.) Lippincott, WIlliam & WIKins

t

2000 26 WD 2007/11492 / US2007/ 00839 Sui t ahl ]
pharms R A PTG Eibe B Cegs SBpEpRIES oftho RS dvention

describelabsegial , rectal, transdernmal, vaginal,
transmucosal, nasal or intestinal adm nistration;

[01 Oﬂarﬁ%@fagéutﬁ?idd)’&r dila}%{ggfﬁél: WS IR tiohd) HABAR AL 'OF fhe aigvention can be

Subcut aneous, intra ary injections,” as we )
formylafed Sotevaricty of modes of administration.dotliding systemie aod topical or

. ot | - ) LT A . .
oty 8 A At B ond AL EAYARYb2bouna
RemingtonaPke Stienesmind PratticnefiEiarmacy (20f'redgdLippincon] Williaamsss Wilkins
zooqgr ot her nodes of delivery. [01131 For injection, the
( gents of the invention maybe fornmul ated and dil uted

in aqueous solutiqQns, such as_ in physioglogically
(01164, r@eﬁ FHRROBF PEFEImgdR thrinpartionsare SHEEH O VeRadF desage range.
For e2dthpie] Rithe Geahbh bPhAdi Bdhas2libigeOHbie0.01 FO1060'ME, from 0.5 to

transmucosal adm ni stration, penetrants 10 appropriate

100 mpg, frome 1@ SPirag Peidaye andiinphd o Qime res day are exgmples of dosages that
BeisaY! Al 1Bk profeibIPanSE 201 gJRp | laBe wi
i the art. [%01_1?[41 Use of tgpﬁsna_r %c?,e(ﬁﬁ a Ig%?aié%ee%{&gméage will depend
upon theaontecefradmunistretdon, dherfriray in wiieh Sergeopredhieadministered, the subject
' cti fi t v Il on _i-nt o .
o be SRS IF PIASL S, Bud Bl KA R o nd experins
of thewittehdimgtghysstampe of the invention. Wth proper choice
of carrier and suitable manufacturing 15 practice, the

[01119 ?, HMQﬁ't%rIabmili:anir aweptmeelgm_taré gétﬁi’dliyo\gell kgovpﬁ td tiosk gr ordinary
... .those formnmul ated as_ sol utijons, e_.adm.ni stere
skill ig the ateandi gy I e gy of WW&B’@F@% 8ot Kmyationpoctite
benzet@SRVHALS bERatE odn@b 4t Bt BHok R HilaVrAtS) 118mide, calcium edetate,
pharmaceutically acceptable carriers well known in

camnsylgie, garbonsfe ocitaeagdeiate adigtate asinlate eaylaie) fumatate. gloesptate,
. h 1 r o f i i .
gluco?%@bglﬁ%ﬁdt& g‘i%'@diﬁj?el.rgarﬁ%ﬁ:é ?gﬁ@%ﬂﬁ%ﬁr}atﬁ h ahﬁ'f(% ?%’H%g?mlde’

e formulated’as tablets,” p capsul es,
hydroghlozide slyydsgxynaphthoniee indid issthiomate ilagiate aladtobimmals, lnlate, maleate,

' o) [ .£C ti ent e
el Pl DSBS a0 ol A S0
phosphgterdiphodphategpolygalattuomansg galidybaie, steafraie anbatetate, sigcinate, sulfate,

hods kno o~;hose of skill - in t art.. and .
rannaflE LPRARS. S alel O P ahackiicathidte bl bine SR dong i, o
example| RbiningtomdThedSdietidernd Posctite of @hainta:y(R0% kd)) ¢aspigcistt) Williams

e I I —

benzo3fe broahide] ¢4ibondie)onest  d10tthate, hi@Bbforhide, iRotHlofidl maleate,
resent invention include _conpositions wherein the

mesylate, PORSYIAiERAIIAN mbopatedhesphale. saliaplates suseinpife sulfate, or tartrate.
amount to achieve its intended purpose. Determ nation

(0112} Dependinzen thespegifasenditiansfeing weathd.rsuch egentp aisiyltietfprmulated

into 1igfiid & MO ddkhdd Bk Ind BemHilt ' frodalgN iR

e th‘ hle of{ek? al I(%E éoﬁ sg‘r‘osur e pr ov?rgg§9ﬁgllfﬂg“{al}11¥' or 1oéa'119 i agents may

be delivered, for example, in a timed- or sustained- low release form as is known to those

skilled in the art. Techniques for formulation and administration may be found in Remington:

The Science and Practice of Pharmacy (20" ed.) Lippincott, Williams & Wilkins (2000).
26



10

15

20

25

30

[0117] In addition to the active ingredients, these

phar maceuti cal conpositions may contain 30 suitable
w@b@rmewmeut i cal |y acceptabl e carriers conpri siPQgr/us2007/008395

excipients and auxiliaries which facilitate

processi ng of the active conpounds into preparations

whi ch can be used 27 WO 2007/ 114926 PCT/ US2007/ 008395

pharmaceutically. The preparations fornul ated for oral

.. ;admnistration, na e in.the formof tabl.ets
suitatly Ryl e, Biocel P FHEESh S Bl sgioh dgpodermal,
vagingl] emeshaidosdlsndsal oihedstinslendeatinisivati @l tparendstalbdeld ey indlading

. t he active, kK conpaunds with solid excipients, )
intrany3E 135 SHbGaORR HEeRed ulagy Fertions s bl Ssmathecal, direct
intraveitACEIAS liRGavdnBus, Intih-4tiSuHa inte -ARGHhES intAf-§Riovad Gh8-hepatic,
. suitable auxiliaries, if desired, to obtain tablets or '
intralegiongh antgagrayal, mirapsatosedy mtpnasal.rapigaoquiar ajections qrrother modes
of delively.€rs such as sugars, including |actose, sucrose,

marinitol, or sorbitol; cellulose preparations, for
(0113l e 16 S 0580 86 e e e i aqueons
solutiares, budhasean physivmgiqallgppmpatiblglbuffesd duch @s #ankBdiolition, Ringer's

.car boxymet hyl -cel | yl ase ( CMC),. and/ or . . .
sotutiof FRYTP kel s R ior Hae R RE. acminisirafipn, genetrants
appropiiiste 108 St 0o dggehfedted aleusad Hethe BHAllafdon t§ih§easiEants are

I 'inllg(f?d ﬁg yvi nyl pyrrolidone, agar, or alginic acid or
generaflyckpawn hB St Such as sodi um al ginate. [0119] Dragee

cores are provided with suitable coatings. For this )
(0114}, UYssof phapprcentialberpcertablgrinebearticesis famypulste the eempounds herein

disclog\éﬂi o raBfdd (?ﬂg!a i eRR0h g'gg g?&gg? ’Elﬁgig‘[f?/ téc{r%%ftemic administration is

pol yvi nyl pyrrol i done, car ene

withingthe sodpe ¢HHE inventipor Wikh propernchiaexefterridrmndsoiatle manufacturing

. ' . j I ic .solvents Qr sal vent
pracei &) A BSoci Bt thg B BAELG. ST, Bond i iepgos
solutioresh hnay deardndnztead paehterally, funh ads d3rihirbverdus dijectiont The

characteri.ze different conQinations .of act ]
comp gyl 3, e irGrutareit S5y sy haBnebas By r&niabll epmgiors well known
in the aftdhtoCdRaf® sufteble Fo0bray adiifisttioR U SOcH tarreASIdbRShBBEpounds
as well as seal ed capsul es_ nmade of

of gel atinp, oft, .
of the Jayelfipp, to b, Srmiiriad o5 tabledt. pilly Expsilesgligugnaels, spopp, sturies,
suspersadtdl dndlthe TikRE, BEHEMA iidesERAPEPH 88bjEct e GOPARY ol BGkddve

ingredients in adm xture with filler such as |actose,

[01 1sf;|@§% g§sa§ oe m_&tﬁ,h%ﬁbﬁ% gé'ag%@:a olfﬁgigﬁglﬁo?& 4§ R1s8De formulated

magnesi um S_t e_a Opt |
by methaoslsiknpwartg thasg of gkill indhe aiit.cand mapeingbidey forcxamplen st not limited

' d . ' ' Li qu. .
o, xBTS i A AP AL b prseratvs,
such ag blepzyllajdobnk abbgrptids prrfii@s) and fluaddirbons, st abilizers
may be added. 25 [0121] Dependi ng upon the particul ar

[0116F oRhiatrhaveuticdl cdnfRaRidns beitable fop ubeir thePrédnOinvention include
revented,. additiaonal therapeutic agents, which are

COmMPORITRY YRFTEg IR Pt e B gredipnts wg Coppins &y an eifppfiye amount to achieve
its intéfed iphiptite. DRYerkn AW JTHRS Sff€dive QBRNRRY is Welhwithi the capability of
inhibitors of this invention. For exanple, ) ]
those iy Heghinibe ape etncsially dn lighinf the Aetailed dischoswieipreyided herein.
agents may be conbined with the inhibitors of this
[0117] nepdditientothe astive meyeditats Ahesephiinpeasisalgmnmsitions may contain
suitabmg&uﬁ%aﬂff QMptable carriers comprising excipients and auxiliaries which

facilitate processing of the active compounds into preparations which can be used

27
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30 chenot herapeutic agents include, but are not

limted to, adrianycin, dexanethasone, vincristine,
weyoroptespham de, fluorouracil, topotecan, taroI/PS2007/008395

interferons, and platinum derivatives. 28 WO

2007/ 114926 PCT/ US2007/ 008395 [0122] O her exanpl es

of agents the inhibitors of this invention nay al so be

conbined with include, without |imtation,

antl-lnfla ents uch _as cortlcosterm ds,
pharmpgeeptically. Thy erefméﬂ {aied fogoral a}alaﬁ%%hwa’@ in the form of

tablet@Hagdel f apahiag, ion §®1u|t16HéJ nomno d ulatory and

lnnunosuppreSSIVe agents such as cycl osporin,
[0118? rg%éz.rst’lcﬁ ird Oé‘x%sef;&é I‘Bgﬂ tﬂg“c %1 ¢ %&aﬁgfl %& clomblmng the active
compatzraishmdp smlmquxtamdntsmﬁtmlln gnnémg arresulbng nphtuce faad tpoocessing the
mlxtu%% ﬁ %ra?%fg,etﬁéﬁ FH& @uﬁabq e%lgrrfgsl btlc{ Irsd tmauh tablets or dragee

rons B0 VT STt
cores.Chatabkd e:&zrhmeﬂns e, il phmzmllar; ﬁlm‘fdsm:htais skgark i inskudirayiactose, sucrose,

agent s for treating cardi vascula i s
mann{igl AF SErLHET A6 By BRI LA ARORS, for RGP, Sraidh Sl Bho starch, rice
starch) pbta@s Stérch, Sélhfih, pine FagdeahthD hiesd taliulesy] h§lmixlypropylmethyl-
agents for treatin % i ver disease such as

cellule%ﬁs sodigay carbexyanethy)-callylase (G My, ard/or pelyyinyinygrolidgpe (PVP:

poviddid)l Trdesibd, fiGRtegratAgeRbits ey B SRiehNGich a0tk &b§§lrlﬂ|1ﬁ[a§
such as__corticosteroids, anti-|eukem c agents, and

polyvigrydmyrFolidenecagar, asgdginie acist ox 2 salt tharpofi Funheassodiiye Blginate.
insulin, insulin anal ogues, al pha gl ucosi dase
[0119] n HDmige@ ceres bieguramided syitheswitableswhiings dfrgithiis persyse, @mdentrated

sugar fiibRs iy e iAo R HEUB A, Elin B aRIS il e
Polwﬁﬁﬂﬁbﬂ*cﬂimepbﬁw %EB pylyctsylarrdlyail (PEGY ﬁlﬂmrﬁltﬁiﬁﬁﬁ:grﬁomde

e conposition. Alternativ
tacqudelyiritegpc et 3ot SV e o A EIAT G DFSEBHLS o pigments
may HeQ@idE €5 thii thbletshie drigdelRbh@igsi fOr flchitifidtRINCHRTB @BhfabRAize different
[0124] The, present invention is not to be limted in

combirggrs gfaqtiye comprRpnd P58 enbodi ments, which are
intended as_illustrations of single aspects of the
[0120] n\Eherimeecuticatiereparationy bakcanrhedised orallyonslude pusle fit capsules made

of gelgﬁef,eagtwaﬂag gbf@g%a ot p%ose B! sﬁ%;(&gf psg@lh@er%lyh as glycerol

econe apparen
or sorbitolriThh @utlnifie gapsulpsdes cnilqain' tthn actsvn:imgrmhbrﬁs oeddmixturamdth filler

o B iy, 0 Sl B8] R L5 o st
and, dpftxohhi@,lstﬂbélﬁﬁdrm ninrseyt d@psﬂéﬂiﬂnenﬁﬂivwicbhlpaﬁydmey be digzbBred or
a

ture f an r._enbodi ne of ..t he
suspepifEi b Gt A AP Rl TG et GpHIBR Rofesthyiene giycols
(PEGS)DYreﬁIddlﬁﬁn, shpilizepx aiaplbe.adiié® P13- Ki nase ant agoni sts of
the present invention described above are equally 25

[0121§P Hbéﬁé%@ir% dgdnithepaRichng §o&fm$ﬁ RdiRbLe éE’t@ 1R QERePbr prevented,

I nhi biting Kinases describ her ei n. References cite
addltlpmldhgﬁmtwt gentsayypidhcse n@mdbea@mwmre@ tooffreatips preveat that

condiftbn, 344y be hﬂ'nwﬁel%atto%ﬁfger WHIE 8 hRBY ols o;bffgf.,g%@én%%nbsﬁor example,

rererence nereirn in Ir entlrety pur po
chemothetapeuntic agents enathgr anieprofifarativeagentsonmobacedbimed wdth the

inhibi}/drh b 1 B{Uéhﬁén to treat proliferative diseases and cancer. Examples of known

chemotherapeutic agents include, but are not limited to, adriamycin, dexamethasone,
vincristine, cyclophosphamide, fluorouracil, topotecan, taxol, interferons, and platinum

derivatives.
28
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30 [0125] The follow ng exanples are neant to

illustrate certain enbodi nents of the invention, and
wWoea07tooké mt the scope of the invention. 29 VECT/US2007/008395

2007/ 114926 PCT/ US2007/ 008395 [0126] Ceneral Methods.

Al'l chem cals, reagents and sol vents used were

purchased commercially and used as received. dH20

refers to deioinized water. Evaporation of solvents

was carried out on a rotary evaporator under reduced

[0122]y; Exber exammlenpf Argatsee Bhistors of @és Byenliqimpy alsepegombined with
1nc:1udtl:,'r ?#P&tq}ﬁﬁ%rp %marﬁllﬂ%e% géﬂﬂi L Y cbﬁld%'?e%lwg GNP blockers,

uroaceti c acid, 50: . unl ess ot herw se
IL-1 RAdizethientinepayelgshaspbamisiecansbau fagalazipeirimmagnorpeduleiarzand

_ Cauid \
immuo b s 1)f AELE SR B3 ore RaLORPEG Fop A i Sdginolate
mofetﬂi,elh&srfemtheaxticostaroﬁlﬂs; cgduplwhafxﬁk_lﬁ AkatBioprine sirgl wilfasalazine;
neuro%?p orls %E%i 4&:83%1 ng%tngﬁa %miﬁ?org,%}\% inhl/’\ai%grls,ul}ﬂe%érons,
antl-c&w&ﬂsaﬁﬁr {bméﬁa&nell 16 ¢lteps) miliidole &nﬂ&ﬁng}’arﬁn’s’éiﬁamagéntmgents for

e e BT B AT SBTHS s

calcm?ff@hdhﬁélﬁlbblf&s ,ellisthtiteSagehtstfBr fatiipdiver AfRasevuch as @bﬂlcostermds,
dH2O0. Wite sollddorem pitate was collected and i

ed
cholestyraqing;dnisulgransgiid nsi-yird | agenis: seeptidgr treeieng bloed &}S%rders such as
cortxcgs%rog@ aﬁtMTéiQk‘énﬂé Zodrfid, GHd ERRvih faltBA o3 fok-trehfing @kBR1es such as

Synthesi s of

insulig-ihgdin analqgpes,2phe Fuaosijasy inhibigerp,- biguanides, (ug}.\my}ﬂ]? aensitizers;
R R R L B

' L 8
o123} oo et R ES Foapre it Sl 4 P B Sttt dosage

regiméllilcfrdﬂlmﬁﬁébmpcbshtlm | AtdrhdthelPrtiod agemmalgv(rjbeqﬁn of a/single dosage
overni ght, t e 24qg,, 100% vyj.e ESI - M5
form, Qe IoBaher WS SEbROT In gaiEle §OVGOSHORO1 2ol

Synt hesi s of . o . ) .
[0124%”  Hhecpresang gpicofign is net by ba ligmitsddn scenedyy theicyemplifighembodiments,
which(agélrc?})en?eﬁ assiﬁlx’s{}zitf?)?‘% QE’ mg]gle asFects of the 1nvent10n Indeed various

H pyrazo -am ne
modifia@iony ofithie)invgrdiokdc@ddigion 2gythosg d@@nbn@ h)frﬂlmWDﬂ/gB‘(w apparent to

those F&m g pyﬁ%‘r & mgﬁ ffo?xl %83%09%%@%8%% n@% %Séglggggﬁfcgn%ns are intended

to fallswrthmghe sipaaifi mlm@mlmefMQMeu radxe |one ar gume &tamxsphémey

exmboliientof S Evsntfin ey G S PRRALEIFHY leranble it Ratures of any

other einbbaineent o0 thm)wwaﬁ)naddthduiadajaartmg:&omnhmmuﬂtmmmtwn For
it C. ani c es concentrated in vagua and

examier e T RiGpseprittngan® O0RE BrfsBnC v i et Ve & equally

apphc{aw&cabtt&%ﬁ?ods 5&%&@{?& (%d%g%ﬂgm& %fﬁﬂgﬁgngg ,kiﬂﬁ% désetifgd herein.

H), + z calgc , n
Refer@wépgpd &Hemoué Sip prritFation arsLramm Rl offthe L&%@M@m and
are her§BLintoRosatdd b9 reibicdndt herdfh IItREY ChtiRANRY aﬂ']ﬂlrposes, whether

struct ur es%
previously specifically incorporated or not.

H

VIII. Examples

[0125] The following examples are meant to illustrate certain embodiments of the

invention, and not to limit the scope of the invention.

29



10

15

20

25

30

30 WD 2007/ 114926 PCT/ US2007/008395 [0131]

3-io0do-|-isopropyl-| H pyrazol o[ 3, 4-d] pyri m di n-4-am ne
W@ 2@7m92€0. 13 nmol, 1  equival ent) was di ssol vedI/Us20DvED8395

(12 m). Boronic acid (1.1 equivalent) was dissol ved

in EtOH (3.3 nl) and added to reaction m xture.

Pd(PPh3)4 (30 ng, 0.026 nmmol, 0.2 equivalents) and

saturated Na2CO3 (1.9 m) were added to the reaction

m xture and heated to 5 80C under ar glon and refl uxe

[0126] o GegexabMathodss 14 cheicrlsgreagents padieqlvents werd wrienyEe
comm)é‘fc% LERLE gefcléﬁ/@h AR IHEGL % d%ﬁﬁiﬁ&w%ﬁsﬁ§aﬁ’&£ﬁ)n of

and sol vent was renoved. Resulting solid (or
solvents Wis vm'stedl put o ¢ cetahnnevippBinamer radpred presware.c Caaipgunds were

e

triflur@Gyeetib asidsS@H0:0.1, unless otherwise indicated. Analysis of products was carried

out ot RSB S iy RS 01 i i

(varyihg pRispaddlhentan de- 4- boroni ¢ acid pinacol ester (23
ng, 0.08 nmol) in EtOH (3.3 rrL) vvas added to a

sql uti @@m@&a%&&ﬁ»d PioRRUARY | -
pyrazol o[ 3, 4 ]pyrlmd|n4amne(20rTg 0. 07 rmol) in

12 m Pd(PPh3)4 (16
(0127 Sypiiest o?ﬁé&he%raquo ?{CB]PW[T“@%M%HSRERE%% L solutipgr 250 mL

of fort@dieHEL ab@n 8%y éﬂ%‘i’&%ﬂﬁﬂmﬁl@% 2 0MIINABT) Qvas heated to 180°C
overni ght. After cool ing, the reaction was extracted

overnight Wndes a8 granatewspire. Reactiomprascootydand 400 iRkfdRpl) were

C | | |
added @Im E%ﬂ?lﬁi%%% %ft%%od '|§E|:1(/}\ }‘ﬁtg%{f}:/v?cgfégkgﬁ%{é hilYsolid f)rempltate

was cgm@tqﬁ) andrgiedvB vaeag-pyernight fo yigldBA3R €398 lﬂé%ﬁmeggs ESI-MS
s
(M+ -1 so‘larléc?/{#éqg’ %@n&)fl?ﬁéxy 4- et hyl phenyl )-1H pyrazol o[ 3

[Olzshtﬁyghg% 023 j-wggﬁé-?p&arzgﬁg%ﬁ]py@? 10 oamlne%Azw) A solution of

3H-pﬁhzvla{gm alp3timdidif-4-aptiee 0l 0g( 0®7mmol§)mﬂk8nnm SudcihambidEl(25 g, 0.111
was added to a sol uti

mol) i PMEIED Mok mAs e 1@ ST pAGrER: SdaY By PrepR iHosPhers-The

result{n%goﬁa wald fﬁt%ré‘ﬂ'@@ rihded e éc;la EtGB) PrBﬂﬁ&Rba%)cﬂ'lefd]iﬁ WiBo overnight
) and saturated zz wer e added

to ylehlrﬂAtlﬂéfMg,éQ@% VAl ES e @d”flrlb 8 Ga Qrfowrdydee-0
at nrosphere overnight. After cooling, the reaction was
[0129¢ x tSyathiesid ofi3t-indedli-isoptopyl- &Habyrazcdommm'm@dgamamine (BA12). A

ot B RRAAB RS IBBERLTLEC A 107 P o0 025

0.031 fﬁﬂomm DYIF @W%nﬁ]) ®tad proghk td\/ﬂ)"(ﬂ\lhiigef amargonadtowbstde.1,
O th
teoprogS o -0 CLHRRUPOY MBS arorrizeen Bortiandr e refpred under

argonk)rﬁé@lfeﬁﬂfoe 2-hotr€)| Sc(lBlAKZ()IO;; Ras anhtiVedrbyCﬁltratxon Solvent was partially

removsdl pact. SR Oieae (39 A VR ARBRS R Al g e acted with

EtOA3: Ot hﬁs@B cORdEntriatddly rva&w :ﬁ{ i IR g lﬁw% e13@lumn
4- am ne Pd( PPh3). 4

chronaiqerppfy (B fﬂg—nﬁﬁz?lzaﬁc?% sielgiag &4\1&&&&3% (727 YiRlY)- EHIMS
(M+Iﬁdgggcgg(g3¢§mg fSagkoen, was heated to 80C under an

argon atnosphere overnight. After cooling, the

[0130] 354 ePd) BRI FIIpREL E Brolfatflion W3l HdalBE! s Fhble 1 for final

product names and structures).
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31 WD 2007/ 114926 PCT/ US2007/008395 CH2C12. Organic

phases were conbi ned, concentrated in vacuo and
weeorfiiees by RP-HPLC (MeCN: H20: 0.1 % TFA) t o BGCEUS2007/008395

BA15 (4.8 ng, 23%yield). ESI-M5 (MtH)+ m z cal ed

320.1, found 320.1. [0135] Synthesis of tert-butyl

4- (4-am no-| -i sopropyl -1 H pyrazol of 3, 4-d] pyri mdin-3-y

I) 5 2- met hoxyphenyl car bamat e (BA20). A sol ut| on of 4

- N- Boc- am no- 3- net hoxy- benzenebor onic aci

[0131b Bsiodeardr-isoproppt-EH-py3ap1ely4-tlpyrimid et wauae *351 gﬁ%‘?ml 1

eqmve?len(}) was dissolved in DME (12 ml). Boronic acid (1 1 equlvalent) was dissolved in
-1 sopropyl -I'Hpyrazol o[ 3, 4-d] pyri m di n-4-am ne

EtOH (308 m@ and adgde epction pviure] d(l?ﬁ_}) 4 @Q %g}wqu 2
equlvﬁerggx %lﬂjéa):ur%q I@%?Eﬁ oty S Baddata Yo Herediiich AHAEL and heated to

reaction was to 80C under an argon
80°C atidan spgrer sndoefnréedyfor 8 hafursr ABenddoling, thseeaddionavast§xgnacted with

NG GEECEICH BB RS oo

Resulfin solidbroyl) Rfas H&s&v@d/bCHHEDQ—MeﬂNIFfAﬂumacwoeéodd B2$0:0.1 and
puriﬁgﬁﬁi' %&@E&ﬁéﬁ Sroﬁuct (g/ar:;’r%?g %elds)o\lijvgg cg’r?fg rmed Ilyol}éﬁls

(4-am no- 3- net hoxyphenyl ) - 1-i sopropy. py.razol o[ 3,
[01 32.11 Sﬂnﬁlwsmﬁfd& (ft-AminprictspmAp Y} H -p/xr%?a? r‘bﬂ]P@f‘m“Zim'3 -

a jon! sTORhAMEbulkShadiide-4-b id L est
L B e e ==
ya

(23 mg, Q.83 20n0) 10 ((3 Ky 180 T twgllzonnf,&-mée@mwopyl-lﬂ-

o S a8 M 0P SO, P o

0.014uwmsnobl and |satueate®dEeCOo (1 .Qasl)ewerc adtlediand the reaidionawad heated to 80°C

under 7 O T PP KA B R Lo (R FEEE ) e B

saturaféENACBARDGH,CH . [MbAmE pﬁgsds Ivezé sombined, concentrated in vacuo and

oo AT SR AR b RIS hh B LB msras

(Mﬂ%*gv@agaagsgijmﬁ,@d@gsqm c acid pinocol ester (18 ny,
08 mol) in EtCH (3.3 nL) was added to a solution

[01333f %/ﬂtﬂ%‘?s of 1 %B%}Mh %Hheﬂﬁbﬁi-qtﬁ[a&y{’phenyl) E%I\I}Iép%/razolrrP A-

d 4-
d]pym@apﬁgmhg (BARS). foseIaon b2 methamy-dolthsh ASdaEobTb 1.3-2-
d1oxa{)9$r lan-2.y lig@(e%of‘gfﬁqg,ﬁg §8 #}ﬁolr) ?I?E{d)ﬁr(ﬁ ‘@%L? @Ak diécptogi)éalutlon of

re overnlg ter cool |n
-mdbhexsomapyl-bH-mazcdaft%éhdlwmnwﬁuM@anm R0 gN&0Y mmpal in DME (12

. i8R AR oA AT S QT L o

reactiph evas teAd t¢6 B305C nmderladargore hiah)asphGE-ovBrmi flitH)Aftaricpoling, the

s S R A L DR vy et

concén@{aaadﬂmaacﬁ& RiYd pififiéd by RRAMPEC. (MeQIIHH0:0n%TFA) to yleld BA15 (4.3

Benzyl he hd (29 ng, 5.80
oV FIOn R bE (45 e Sl %@8&? 3003 L on ot
3 i odo- | -i sopropyl -1 H pyrazol olg
[0134]] pSynthrsis af 6-CArsmino-( 30oRgPYIol B PYRaRolqL3 4ndIpvEmidin- 3ryPnaphthalen-
2-ol (Ml%hﬁ)séhftljoﬁ 6}96-h9d1Q)3(§n%Mlén—Z-yl-Z-boromc acid (15 mg, 0.08 mmol) in
EtOH (3.3 mL) was added to a solution of 3-iodo-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-
4-amine (20 mg, 0.07 mmol) in DME (12 mL). Pd(PPh3)s (16 mg, 0.014 mmol) and
saturated Na;COj3 (1.9 mL) were added and the reaction was heated to 80°C under an argon
atmosphere overnight. After cooling, the reaction was extracted with saturated NaCl and
31 ‘
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32 WD 2007/ 114926 PCT/ US2007/008395 and saturated

Na2C03 (1.9 nL) were added and the reaction was heated
w0 20030Q%nder an argon at nosphere overni ght. PET/882007/008395

cooling, the reaction was extracted with saturated

NaCl and CH2Cl2. Organi c phases were conbi ned,

concentrated in vacuo and purified by RP- HPLC

( MeCN: H20: O I%TFA) to yield BA22 (15.6 ng, 60%

CHzcEfzoité@}mg oc;;)q'n-'i)medz conceng'ateg zr:z)’ Z'gcuo axfdol:gJ ndﬁe?él7bsy IQP-HPLC

(MeCBRE4001 %OPHA) mﬁéldrmw - ®xigg28¥%ptisld): E$pMS (VMOHY* A7Ycaled

I orophenol (BA22). A solution of
320.1 %@“ﬁlggﬂ;{yl oxy) - 5-f I uor ophenyl ) - 1-i sopr opyl - | H-

yrazol o[ 3, 4-d] pyrim din-4-amne (15 ng, 0.04 mmol) in
(013504 Gamflessts ofityrivbmty 4 Gomsinon] isoprapydHi-pdzoio[ Bétd]maimniin-3-yD)-
-metﬁ@* Qn%ﬂ: &x)até"ﬁ?ﬁ@)r Qxfslf)lhkt}/onao(%dg Q&-N'tﬁé eaF %Dﬁ rr]xgethoxy-

onh atnosphere. | ON Was
benzehblnmhmé amd' (4 8Hag,gn 8 am:iolD &f EtQHh QE.B thi2) atasoeidbe tea solution of 3-

todo- PYEP R PR AR i€ GTRBDR 52 s 12

mL). Emml(g;w(mm g,xm%rynab and sdbateiBN4 ) (1.9%0L) &adre ddded and the

feactl‘in “@6 BP%5§ §&?§“ﬂdﬁ%$f155&f%ﬁé%ﬁf§ %’i%}gmaﬁﬂes egoling, the

reactlaxy Wagegiractdd withl satar{tBARRIC] afd EP1, T, Od)rg%fnc phases were combmed

conceggiplerp e AR RORRIIIL (MG BROH0. 416 TFA) to yield BA20.

ESI-Msuqdmi*m@@ﬂ&&Bybzl ﬁhﬁm@éql o[ 3, 4-d] pyri ni di n-
am ne (20 rrg 0.07 nmo in DME (12 nlL). Pd(PPh3)4

4
0136 16561 deégd& eaor-gglg?:ﬂlloﬁ I H[a@lﬁ %% g%@%’lﬁn er[ an
d]pynemgmaf}-ammomo@) @/sgumcg?d)ftemyltt(}bhmnm-lhit@mpyl 1H-

. e
prast LR AR S R S h AL D0 e gmmon n

CH;;QbamHA SQ@H@);_I;HN) egds g :SRA-(HRLT w2 sﬁME@Ht Hn beﬂﬁérltﬁfe for 15

0,
mmutg%ﬂ %@ﬁb&i@%& %%h%fldgg 41111r%a/<ft eI ?g %5f%sﬁgacgpn wasrgctracted with
H,O and-CH;ClRi O8gdnié fRRESORELe édrhtﬁﬁé@%@h@érﬁraﬁed%%whﬁa Pur¥fied by RP-
é\& nmet hanol (BA26). A sol ution of
HPLC(y E@H %ag’rﬁdt/ﬁwpﬁr?éﬁwsé acid (24 ng, 0.13
in EtOH (3.3 nL) was added to a solution of
[0137]3 |Sy@g1e|s1s| Q;fép%gqu- Hisppropyl-1H-pyrazolo[3,4-d]pyrimidin-3-yl)pyridine-2-

carbox%\'\/l}E@ﬁé\%ni Az gl]c‘llpééh g%bfaféﬁgﬂ?hﬂg 5(-@0%21[;[1% ac% 1911710%3{0 esger (fh mg, 0.08
mmoly it Etthiﬁ @Lg m]Z):@s(aﬂde 1013 soletien afidkiatica hdsdphepyled-plyerolo[3,4-
g 0 8RBl A RRESEE: A SHBHE1 iove po14 mamod
and satirated Nz&ﬂ@se(ﬂ ainlﬁlaﬁferedmdheﬁlﬁﬂihe fagtidn &ap Peae& to\BO under an
tfat e

wson S R DL S S0 B Bt st e
and CH,€l,d)Orghfit phitses3eré w&mbﬂnem doneahitsted Bvdouof MdPrified by RP-
HPLCMSCHE 0% TE Mooyt AR @ Somet 1% le ESHMS ML) e

calcd £80.N-fodn@280i1hydr ot hi azol - 2-yl ) benzam de (BA30). A
sol ution of [ 3-((4,5-di hydrot hi azol -2

[0138] Synthesis of 3-(3-(benzyloxy)-5-fluorophenyl)-1-isopropyl-1H-pyrazolo[3,4-

-

d]pyrimidin-4-amine.. A solution of (3-Benzyloxy-5-fluorophenyl)boronic acid (29 mg, 5.80

mmol) in EtOH (3.3 mL) was added to a solution of 3-iodo-1-isopropyl-1H-pyrazolo[3,4-

d]pyrimidin-4-amine (20 mg, 0.07 mmol) in DME (12 mL). Pd(PPhs), (16 mg, 0.014 mmol)
32
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yl ) car banoyl ) phenyl ] boronic acid (19 ng, 0.08 mmol) in
WELOH1{0®28 nL) was added to a solution of PCT/US2007/008395

3-iodo-I|-isopropyl-IH pyrazol o[ 3, 4-d] pyri m di n-4-am ne

(20 ng, 0.07 mmol) in DME (12 nmL). Pd(PPh3)4 (16 ng,

0.014 mmol ) and saturated Na2CC3 (1.9 nlL) were added

and the reacti on was heated to 80C under an argon

at nosphere overnight. After coolin the 5 reactiq

and satngetod Nep GOy GO hwein siad an Risaractine wavispsed *&%’aﬁ. ynder an

LA¥8 cooRRE AR LR Sifwhad eX¥P4ctO] M saturated NaCl
un?l ord oy Bty AR ool e eeads TEA) to yield BA3O .

and CI(Iz‘les erga.m@ Phasgs wiery coprlm@] cogpentrated & wgicuo and purified by RP-

AL I8 AR CYETERL  al tAS

calcd3¢7-8At:,etbyi1¢>B'é819] boronic acid (12.7 ng, 0.08 nmol) 10 in
EtOH (3.3 nL) was added to a sol ution of

[0139}3 sgd@rehls 0% SR GRino! Hispfops b I HE Byrdzald[3y4-dIpydinmidin-a+yil)A 8-

0. 07 | Pd 4 (1
uoropicho (HARR)) A 0Bl et AaBOrs oetcpnany - Par s
pyrazdl8@ 4- hﬁ)matd-@%ﬁ/ﬁé (Te@ke0.0k B it MEDH 0.9 81 Y64s flushed with

at nospheéer e overnlg Af ter cool in t he reactl on was
argon oRd paccvate caDeRLLY MLOvacseretuly addsdaviile iJe kegpipagregction under an

I
o B e RS A B B i

at rooxBA@np@mglrg ffge rm%)y ivwegs @herefct)tjmm;gh&;em | insgfl with MeOH to yield

A ol s
[0140@4 no{é%rf ragprf(:-g Ev %e%&g%%&@ f%ac' d {#s 4 Hhvrimidin--

aminedBAD).: A éo‘l\@tﬁtﬁﬂ@’:} AiDimethoxyphenylboronic acid (24 mg, 0.13 mmol) in

EtOH @K/éal{zl olk %)addp%%@lﬁép)lggg Té3 %ﬁ -g-oéqzyg r‘ﬁ ]ﬂ:ﬂgpf)'azgﬁg 4- é]pynmldm-
4-am1§@€26 RAEe6lo uG DMERL) B! Pagerieg, (aedng itﬁowﬂ@ﬁdlpmnd

heated to under an argon atnospher

samratwléﬂ (1. 9Aar% WV% eqldq@lgandtth%rqae%@t Pianhigied EB9°% pader an argon
atmos éxg ovétg‘ﬁ tatAqﬂ:r N@gm e fdGdrtwaObRdtidd @hﬁ%ﬁﬁwé&@& WaCl and

nbi ne concentrat Ed I n vacuo and puri

CHzCRP%mc(nhe@s w429 combinefi-ggncentrated fry vmzanégamf%g byRBHPLC
awec}Z(I'Bﬁf@?fAlSF?gfyﬁﬁ gé‘%\@ AL, CAlCE% Jterd). ESTUNS @R m/z caled

314.00fotnd 8144k no- | -i sopropyl -1 H pyrazol o[ 3, 4-d] pyrim di n-3
-yl )-3- nethylthi ophene- 2-carbal dehyde (BA34). A
[0141F OlSyinkieisaff (3-(Faniyb-13isopiopyl- 1 Hipdpdwis{3 2-dpgtiatidin-aci d

yl)pheééf)m%%}) &é%ld% sipﬂlti%%gfl(é :I)’-Iy?c’lrgzl_))mél’éﬁ Slpggxgﬁ%oggnjg acid (24 mg,

0.13 rhﬁa@gﬁﬁ BOH dﬂ‘@mzﬂbé)écﬁieﬂ'td]aF%&SIdtlﬁhdiquédalll—i%BpL(Oﬂ)Ql-ﬂHr
mmol) 1n DME (12 . Pd(PPh3)4_(16 _ny,
pyrazolgti.4- W@H&l@f*me&%%@@s (7 ymg)))in fAVIE @ad@d) MPH& (16mg,

0.014 5611288 sRrA#ESNASROS 1 .d tIBOkerdRE8Ed A @ Fe4btion was heated to 80°C
at nosphere overnight. After cooling, the reaction was

under gntargen aEmnasphere oyemighte Afies croling thgEertion wagyartracted with
saturaBRPANEC] NI EHSEIIPIGHeShic pRASE Werdb&iHbindd, Rthcentrated in vacuo and

purified by RP-HPLC (MeCN:H;0:0.1% TFA) to yield BA26 (8.4 mg, 42% yield). ESI-MS
(M-+H)" m/z calcd 283.1, found 284.2.

[0142] Synthesis of 3-(4-amino-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4,5-
dihydrothiazol-2-yl)benzamide (BA30). A solution of [3-((4,5-dihydrothiazol-2-
' 33
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WO 2007/ 114926 PCT/ US2007/ 008395 vacuo and purified

by RP-HPLC ( MeCN: H20: 0. 1% TFA) to yield BA34 (14.7 ny,
wWQe3M/1y492d d) . ESI-MS (MrH)+ ml z cal cd 302. 1, fPRPCHtS2007/008395

302.0. [0146] Synthesis of

5-(4-am no-| -isopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n-3-y

| )furan-3- carbal dehyde (BA35). A solution of

4- For nyl f ur an- 2- boronlc acid (20 ng, 0.14 mmol) in 5

yl)cargamggép%enygé%ro&b ?01 Lo §§S o ui?i 'o}‘hl‘ﬁ@h % Zafnrp was added to a

solutidn afanedc(-zledim‘opﬂ-IlR-plmblo[B,ﬂ %ﬁl&n@&mnﬁd@@?ﬁ%)oqm mmol) in

DME&@?G gy &’@@Q%%é%s@@ﬁ B an %&%%éﬁﬁ z&f% ral) agpre added

and th 1980 iond ADISRARST 18 SVPENIMISNin arpbh %ﬁn&ég)ﬁlefer&zerﬁl t. After cooling, the
reacti on was extracted with saturate

reactionwas sxtrayted Hiith SBHH?J@@ Npél @ng 6 Cle O rg@mme%ww qombined,
F
°°n°eﬁﬁgtfuaéﬁgg%’%%d({% by RE Vi 90[3) = b@wgo/ HihaBAaso
(17.8 g8, 6d% wel)1, found 272 1. [0147] Synthesis of
N-[ 3- (4- Ami no- |

[0143]i sSyprtigsid of H‘bﬂ-almiwl %@rﬁﬂmﬂﬁ-ﬁvﬁbﬁb@,ﬂ’rd]pynmidin%-

eGSR P RIT| Ao REEhangt Akt itotic 551 flp 7 ;e 9 08 mmoD

in EtG!Hr(Bg thh) Edstiddad &o #9lutibs ofBdedb-1 GscproYILIHL-PRrblof3,4-

|
dlpyrmd&;?m e ngd?ﬁ)%/ RPRiiR PME{ 5 81104 B d@Phs (9 mgf-14 mmol)
and sdtOratddNS D (VPJT)Q 2dded 2 th&Bsaclold %s HERed t&BOPC under an

saturated Na CGS n.) were added and the reaction

argon gimosphereaverpighl ﬁ&ﬁ%}lmsnﬂl&rrs%ﬁﬁmatw@d with saturated NaCl
and CERE1! G%nmﬁiﬂa@és V@Qx‘élc'oﬂﬂ)médh @oﬂ&ﬂﬁ-&ﬂe@ Qn e Sﬁﬁfﬂ:eg

with saturated anlc

HPLQGW@CNeHzo@d%&ﬁA)atpéﬂelﬁ BA@CGQ %\m 6%)%r)r1¢1dbd by
RP- HPLC ( MeCN: H20: 0. 1 % TFA) to yiel d BA38 (24.3 ny,
[01445.49% yyitledsis) of (BSH-aviino 20isp oyl Ffpyreaiold, 84 pytimitinuBd

f . .
ensSgnl RS2l A ISR s Amisosp ot piorsRamyDsegpnic aid
(16 m%) o0o8 mnﬁt) fih |E!E;OH( B3aL) vga§£2dd'éﬂ t®R s@fuélon of 3-iodo-1 -1s<()5)_1|"opyl-1H-
pyraz‘()fg%ﬁ mg o n-%g%gj'da%t &) b q%txpml)olp SME Yt FaEohss (16 me,
0. 0143m|n@I}%H'sh§l@ﬁ6@NéECC§|(py hﬂzmél{e%d& dihmme%&tfbn%m&%’ed to 80°C

(40 0.13 nmmol ) .in DVE (12 nl). Pd(PPh3)4 (30
undermg%mosah%rewpw&hte digxzooling, theresctiopwagexisa
satura®INLOEad P@ELERN 0)%%11@ gﬁﬁs%g wdte ?&bh’ﬁg ei or’eBnt#td® % vacuo and

at nosp here overni coo e reacti on was

purifieq by B&HEL&G MeGNiHzQi0d 8o TS t‘amltﬁa@@m@ angadd’é yield). ESI-MS

RESESIVER ST IC@EE ? concentrated in vacuo and
+
(Mngrlfled Eg@ l\l/éCN H20: 0.1 % TFA) to yield

o8 B R S o ESELAS A s

methylthﬁdp}(eﬂe-ﬂmamhalﬂehyde (BA34) A solution of 5-Formy1—3—methyltluophene—Z-

soroni 30 RPN A ARUE0 B LR AT sitn 5ot

isoproplylt1 Nepyransis[d,4-@ dRRpLeaTE tm E' 0.1336me1)A DME (12 mL).
.11 pmol ) in Et (3.3 nmL) was added to a solution of
Pd(PP. 3)43%{6 me, pé}}ﬁrrgwi) and saturated NaZCO3 (1.9 mL) were added and the reaction

was héztﬂedgl\(/'fE &%"?Zﬁﬁr{%rﬁnq}d%ﬁgp Ltm)o }%brélo@éiﬂmfﬁxt ( 3®eFBoolthg! the PBLton was
extracted with saturated NaCl and CH,Cl,. Organic phases were combined, concentrated in

34
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WO 2007/ 114926 PCT/ US2007/008395 ng, 0.03 nmol) and

saturated Na2COB (1.9 nL) were added and the reaction
woer®7heaeed to 80C under an argon at nospher e PCT/US2007/008395

overni ght. After cooling, the reaction was extracted

with saturated NaC and CH2Cl2. Organi c phases were

conbi ned, concentrated in vacuo and purified by

RP- HPLC (MeCN: H20: 0. 1% TFA) to yield BA40 (0.9 rrg, 3%

yield). ESI-M5 5 (MtH)+ mz calcd 347.1, found 0., 00
vacuo p@clggx]lﬁg}/hy Wé’SI-I?I.& (MeCN:H,0:0.1% TFA) to yield BA34 (14 7 mg, 38%

3, 4-d di n- 3-
i SIS fPonte oL, oy e
[0146ﬁg S“' n%lﬁi%&- . %%gp%gf nﬁcpyaraaégag@ g];{ﬁﬁﬁ%ﬁn-ﬁ b furan-3-

carbal&ﬂiydbl(Bmﬁ A sahu:tibri of @Fpmﬂﬁlran—Z-boromc acid (20 mg, 0.14 mmol) in

Eiom BN e i i R B TS B S8R Ry bricin
4- amlmxﬁge@h it DMERL) mier @daeiiay, (asdng [e0 14m@idIpand

heated to OC under an argon atno

saturated NCahi(] L2 wegldeind theredesion Vah BB B0 g an argon
atmos%‘ﬁérll'_E 5%5 g atagtly NBGlin ANKk feaefdPwad B aadtkéd \Dﬁﬁ%@lﬁra&é‘d ®aCl and

concentrated in vacuo and purified

CH,Chp-Qeuitic pha@R 2o combinelirpyncenirted rrﬁmmfnégmzlf%g by RBFPLC
(MeC]}l(Itsﬁf(g?gl}]oE%Pyﬁﬁ é/( Ad 6‘}"'351(15 FRLCHR3IFe1d). EAWIS RBAIP m/z caled

272.1o0nd 22.40- | - i sopropyl - | H pyrazol o[ 3, 4-d] pyri m di n- 3-
yl ) benzo[ b] t hi ophene-5- car bal dehyde (BA42). A solution

[0147pf S@mﬁ%ﬁ}dfb@-ﬁi—@-&ﬂmminmpmp&I -1Hepyazdofc4-d]pirivaicli-3-yl)-
phenyi]St epﬁé 2 1(13%' )A soqu’uongi‘§ i\%/[e?fh ul\?gnylgr%gnophenylboromc
acid (132 h%dg 1|5‘1hﬁﬂ13)|' BMBOH . PHIYzHaobdded 10 ]aFk)b[ﬂtManﬂBh{bdam-Mpropyl—

e B i i 4k PBELS s e 1

mg, 0314 rﬁﬁgl)?agdrsﬁﬁﬁitb&’ﬂ (E9hED) WeeBdfed RitEeABad dihOMas heated to
at nosphére overni ght. Ft er cooling, the reaction was

80°C underaotasgpryitntpsphera oy eyt diftes faolme tioreactiompes extracted with

s SR CECID I RS8Pl AR g o

punﬁ@dtsy RR@PLWWMI@O Oagb THB) (i) dBA3S (2430023346 yield). ESI-MS
(M+Hg szcaqg; 9? [%&8134%m hesi s of

i'sopropyl-I H pyrazol o[ 3, 4-d] pyri m din-3-y

B PEEHSR t r oEE —

(BA39Y, AQomllomwls)cyﬁloﬁhéhylb&oawac)d (3smafoles nirfoBh in EtOH (3.3 mL)
solution_of 3- |so

was aiecipct Biion of Syion} tHRTAH Revipagiofy - Brpimidipry e (40 ms,

0.13 M1 iADMIE) (12781 FM(P% , 0.03 @3mB1yRhj safieated Na,CO; (1.9 mL
sat u)§ at ed NaZCGSP( £)i‘%@zv\(/jej?lg added and tr?e regct |aén o :

were aaiediBeTBRR A TBDWES VSR Lof0 %y Weier 41 ABESSHEsPhers ovemight, Afier
coohr%’ ?ﬁenxleg&ion wht BXtr£8d Wit satubifed ﬁﬁ@f éIQf‘CPE@be @Jg@ﬁfc%ases were

30 saturated NaC and CH2C ani ¢ phases were
combmdbcqr@éntr@tsﬂ deraquatand nuwfwdw&%ﬁ?L (MeENeH203p-1% TFA) to yield

TR BTG s T Rb

[0149? al §ynt§ezs}s olf N—[ﬂl’tHdAr%erilo-? lsopropyl 1H-pyrazolof3,4-d]pyrimidin-3-yl)-
phenyl]-methanesulfonamide (BA40). A solution of 4-Methanesulfonylaminophenylboronic
acid (24 mg, 0.11 mmol) in EtOH (3.3 mL) was added to a solution of 3-iodo-1-isopropyl-
1H-pyrazolo[3,4-d]pyrimidin-4-amine (30 ns}%, 0.10 mmol) in DME (12 mL). Pd(PPhs),4 (30
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WO 2007/ 114926 PCT/ US2007/008395 [0153] Synthesis of
3-(benzo[c][1, 2, 5] oxadi azol -6-yl)-1-isopropyl -|I H pyraz
W@L@[314926 d] pyri m di n-4-am ne (BA44). A sol utiPeCI/v§2007/008395
Benzo[ c] [ 1, 2, 5] oxadi azol e-5-boronic acid (18 ny, 0.11

mol) in EtOH (3.3 nL) was added to a solution of

3-io0do-|-isopropyl-I H

pyrazolo[3 4-d] pyri m di n- 4 an1ne (30 ny, O 10 nnDI) in
03 Mo

DVE (12 ). (BRI (30 g o an
mg, 0.8%murel) aad reipets! Na@On(hd mdd eves QLA b ESHgE e heated t
80°C WiRer 5&?3{%‘%&1 atBo§itere SGRIhBNA REOQIbIREMBERERRBN was extracted with

over ni After cooling, the reaction was extract ed

SaturaWINaCIQGﬂlﬁmzi Regzpiephpseyperpcontdhineh cengmiated mypguo and

s PP SRS RO Py SRS . s

(1\/1+H]§+Mbﬂ)calmﬂ%7chlfonhdiﬂ%01 found 296.1. 10 [0154]
Synt hesi s of

[0150R- S‘ﬂ'n(}&51§mfl3€(4LAm$1€d31Qmﬁm}bﬁklﬂypﬁmbm{344i]ﬂmldlm3dy]r)-

benzeqesn MBI he o iseeniengensso iyt o Dpicarig pinacol

ester (B 1| nEéd oH « ﬁn?blﬁin)EfM*S (ZBQ &f Has addsd tdta dutithn of 3-iodo-1-isopropyl-
| SOpr.opy

lH-pypayz.oée[é ;%ﬁlpmnuji M‘PW%F? (0408} Hemae)) R DME (12 mild PdFFhs)s (30
mg, O. %1(131? agh)sam?éjcéfﬂdﬁég (86 miD) werl -aBded AR the@84ttion was heated to

satura were added and the reaction
80°C wadsr hp argan qtmosni@rq qumwélﬁ Afteaeopiingathegsagtiongvas extracted with

satu:ape\é%[]&bl i Cﬁf %%Rhé Egasg%_g%ié' &ﬁﬁﬁlh@@ c\(‘!ﬁé?]rﬁfé&é@ﬁzt Wfhuo and

satura ganl C ases were
punﬁ@bbﬂoRﬁddPLec(thﬁho@@lf/nT%& troyigldBASL(P fzmegt 28% yield). ESI-MS

HPL 5 TFA) to yiel d BA45. ESI-MS
v+ W@cgﬁ%f? d%@%.dl, found 293.1. [0155] Synt hesis

[015112 Symihesisaf Jo(Aramingpl-iopronyiy Fupyaze g3 AlRroidinlgi n-
yl)be&o thibphtne By tarBaatinie BA42).( Mtlon%fsﬁl:‘dﬁhﬂbeﬁﬁo[b]thlophene-Z-

boron;ona %T;%g%teg l p?le%ls ggégﬁlo{ dggtga(ét ﬁ') oyas ac}demg a’solution of

-iodo1L 1L Ji)g?&\ﬁokﬂ‘d yrimidin-4- amme 30m , 0.10 mmol) in DME (12
3o pyrlg%f)o 3,4 rl-[m |]rl? 4-am ne ((n!g 10 rnrnol)

mL). IPd(ERE)q Q mg,) }]gx} Sth32C@3 9,%,9 YeE® added and the
reacng‘n’?Wé% ﬁgz?tg% N@W\éﬁcﬂw %.grﬂ-gon%%s & gvé}ﬂ%ﬁx "R flef 86416:Y) the

eated to 80 er- an argon atnosphere
reactiow g12s cgmc:ted\m@rsam@tbd iNgClené CHe&s. @xgamsﬂ@mweneéembmed

conce\rlﬂr& 3 COHCG&{11 gﬁl I n V&CU@Q’I% é\g{gﬂr | ?%pi((}aﬁgﬁ) %@llanA‘?Q

(15.2 R% HIE‘MCM@MB.GBBI-MS (M+H) Yiiroalod 388y1,dbandPAB0. ESI -
(MtH)+ mz calcd 293.1, found 293.1. [0156] Synthe3|s .
[0152¢f Synthesis of 5-(4-amino-1 -1sopropyl-1H-pyrazolo[3 4-d}pyrimidin-3-yl)-1H-indole-

—cmbﬁl%qsl&%é?ﬁékﬁ},e&sgﬁgo&ﬁ ggp- -}odwyb -15351%L8Jon10 acu]l Bxlacol ester
(40 mglo Wn%zs nﬁmmmgraoﬂm wad #tided fo A¥olubiod bf BBHY-1-Bopropyl-1H-

was_added to a sol ution of

pyrazslo[%f}csi]pm%bn&p@mme 3P ¥ Do Oopod) ig DME (ank)- 4P 4FPRa)s (30 mg,
0.03 %&Qg‘%d LeukeARLE0; 71 OVEL( ngre'ﬂdhed Red E‘Pe'"i%ﬁéhcfrﬁ@aé‘ﬂe;ted to 80°C

and saturated 'Na2CO3 nm.) were ad
underpnhArgoie atrmher@mvmghte AiEay copling @%ménorawaa gyEected with

satura%c{]ﬂﬁeb gl’i(fCHg&lz. Organic phases were combined, concentrated in vacuo and
purified by RP-HPLC (MeCN:H;0:0.1% TFA). The TFA from purification hydrolyzed the
Boc to yield BA43. ESI-MS (M+H)" m/z caled 321.1, found 321.0.
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WD 2007/ 114926 PCT/ US2007/ 008395 overnight. After

cooling, the reaction was extracted with saturated
wo@/1a19eb CH2C 2. Organi ¢ phases were comnbi neRCT/US2007/008395

concentrated in vacuo and purified by RP-HPLC

(MeCN: H20: 0. 1% TFA) to yield BA48 (4.5nmg, 16%yield).

ESI-M5 (MtH)+ nmlz calcd 284.1, found 284.1. 5 [0157]

Synt hesi s of

(0153} gﬁ%&%@?@%ﬁ? Bl R ChrobyL Th-y NI 4-
d]pmﬁlgmlﬁ%ﬁmi OrOBdI6LSE bﬁlBér;!zB[@]m 23] 84adidle-5 bardwiktid (18

3 nL) was added to a sol ution

mg, 0.31 imsmel)jin Eﬁfaﬁr(ép%/mlﬂ Hvagfﬂsifé |t<bpsolamep o Brinfetilnisgpropyl-1H-
yrazcﬂlﬂzs d@%n‘i‘iﬁ :ah dméfg@ti i § %?%@B)IE (E’Qmﬁcﬁpﬁﬁﬁ, (30 mg,

(1.9 n)
0.03 naddlé dnd rsdtutahed Nezc03 69 wds) W\@ataédect @m@rmén vm heated to 80°C

s S8R SRESRSE A8 YA P SRR OB B o

saﬂua@d@iﬁ@lmﬂf@ﬁﬂélz Werganio phases sereconaeintd,atoadentratedhzumcuo and

st R R B - ST L0 A S oo

296. 1116&5@]29§ynt hesis of .
1-isopropyl -3-(pyridin-3-yl)-1H pyrazol o 3, 4-d] pyri md

[0154!91 gﬁnﬁ{&ﬁ%fﬁWMIﬁ ﬁ‘iﬁog*dg?mﬁ- Mﬁg &glgﬁls Rdded

yl)phqrwl)ac@gmmlpdﬁAgﬁ) A solutlon of (4~ Cyanomethylphenyl)boromc ac1d (18 mg,

0.11 '%‘Z‘Sﬁqﬂ E'tgmgpj ﬁ‘% yhétdaéa%? seﬁl%ofx o@]spmabm.ﬂbﬁoﬁ.gﬁmne

Pd( PPh
yrazolom5—dﬂpwimldamé saine (30 51, AIBoCEoDinOME) (1oueks BFBH:) (30 ms,

0.03 ngl?l m;S shEPGEE R &’5@5 (P%ﬁ@%& Cooﬁ&i &E‘&'ﬁ{? 1@kt RRAO heated to 80°C

ere overnt e reaction
undereantargmt achogphdre zaaenmugtte d\ﬂdaebolalgj tl(élﬁ@@tmrﬁvgaﬂmzcted thh

s RS Corg R R B cRRES B BRBrABE m v and
punﬁ&Bby RB-APES) MeNHRDAY, 255) o yleblBA435BSOMS QUB9)" m/z caled

03, 1%{ g%? s of

6ﬁyl 3-(pyrimdin-5-yl)-1H pyrazol o[ 3, 4-d] pyri m
-amne (BA53). A solution of

[015515 stihﬁsm qua @o@oﬁma:mahlwp(qrylﬂg%pmamlowtcy]pyanEilr@?r

yl)phéggd d&h%x ik iBaAs y'I §o‘?\6€orr§6z’ﬂo Cf%ﬂmﬁf th l?henya)borom% %:1% (18 mg,
0.11 rfeh0l)rig EtOBL @33 mh)l yva$ addonRo @52 uﬂ_oyl of F3d1(091>ﬁ3§snp1(01?5’1-h§-

r r
pyreadiol &b B0 B30 i, D0 o in Ty (T2l Facerma), G0 mg,
0.03 ran‘gbrandtsatmquhé NG 0e (thhL) werkfadded endthiergactidmewas heated to 80°C

underd% éx%% heer)éto&gxr%e I o:%é égﬁ% %eexdetagﬁ% E‘%&{&% %ith

I N vacuo
saturasettiN axDI arfd @Hzﬁu [tghitle Ghbdds GNré2Ghbinedydaicentrdd & vacuo and

' puﬂﬁ%hi M 1Y ) (OCRGD:6 08 18a) 1o VRN B AR B8 18 k" sz calea

293.13fcdd 29dj1hydr obenzo[ b] [ 1, 4] di oxi n- 6-y| )-1-isopropyl-IH
-pyrazol o[ 3,4- 30 d] pyrimdin-4-am ne (BA54). A

ol 2 L g | Criovs 35 4
[01562 o Séfn'ﬁ%llsocff 1’ 1s%pfii£l§dr/n§m(]a xﬁct‘ﬁo%fiﬂﬁﬁ?ggﬁ ?r{faz%otg@ gngfndem 4
ammea(]iqu&)t i pplgtlmg of GHMqthq>mb¢rgﬁlemq_ac1d (17 mg, 0.11 mmol) in EtOH
(358 S0 UG o B oot i
amine (30 mg, 0.10 mmol) in DME (12 mL). Pd(P15h3)4 (30 mg, 0.03 mmol) and saturated
Na;CO3 (1.9 mL) were added and the reaction was heated to 80°C under an argon atmosphere
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WO 2007/ 114926 PCT/ US2007/008395 0.03 mmol ) and
saturated Na2COB (1.9 nL) were added and the reaction
wer®7heaeed to 80C under an argon at nosphere PCT/US2007/008395

overni ght. After cooling, the reaction was extracted
with saturated NaC and CH2Cl2. Organi c phases were
conbi ned, concentrated in vacuo and purified by

RP- HPLC (MeCN: H20: 0. 1% TFA) to yield BA54 (6 my, 15%
yield ESI-M5. 5 (MtH)+ m z cal ¢cd 312. 1, %m 3219.

overmgbt} 6‘1;1 xg;;qﬂhﬁgsqhg rggction was extracted with saturated Na 2ClL.

Hinéd CBASY éddnwwc;m WiffedhPROLAPOCN-
Orgmﬂcl‘ hefr?&%tlﬁanone E B,gt55 A sol d‘t)LlBon ¥

vecy: mf’s‘*/b iy |19 Ech Bk eﬁne&é% yleéﬂ)lﬁshﬁﬁ (M-ER py/ppplod
284. l,ﬁuﬁ jwas added to a solution of
do- [~ | sopropyl -1 H pyrazol o[ 3, 4-

01575, R¥piESf oF 1gseigon g b5 aing Spb i e et Adtfpsiptidin-4-
amme((BABmﬂ_)fx st oroeitB iV ahek iphenylb awdinicoatidlsy inga®dd thmoBGLEtOH
3 e e SRS O El eha B it o
amine$88 @2 0. [0 AMYILinPhDRESE VLY. P(FRPLhER {30 ﬁigl’los{l}trflﬁio@ﬁaddrbamrated

vacuo and purified b%RP HPLC%‘ MeCN: H20: 0. 1 %TFA) 0
Na,CQ; ¢-gmiAgxere added andste yeactign was eatcd te m ynger an.argamn atmosphere

ovem%ﬁ@ Afef 9631% 283 réactibn \{/&]é@ﬂac@dﬂﬁlh?&tﬁraﬁgd NaCl and CHZCIz

- am no- |sopropyl razolo 3,4-d rimdin-
Organiig pm,sﬁwere( mpedm%mmt ingiacua W&l 2}% Soh
auecgl‘?iélgﬁ)WA 'ﬁ?z})oco 14188 29, BRI S M 38 n%):alc&@%4 adesithdt 4.0,

ution

1567 ST SRR SRR e
(BA5D). 08 sehstion oﬁBgP;&mmylhbleﬂld\hﬁ@CS g, O.14mmolyén EQHNBB mL) was
oA oA e com 01
were eﬂﬂqdfapeahwaﬁmw pehededio i&@ et gp wfeey: HogRIEG overnight. Afer

coohr%ﬁ@: rfed@idiDwasddfabtedl Wikh sfetatdSNMHAGCRLEI,C @r%ﬂmc phases were
, found 270.1. [ 0163] Synt hesis of P13-

combigedaganceniaated Anvasueeind rpofied by RAH S MeEN: Hzoyto ywld BAS2.

ESI.%@%@#;@%%C&?g% ﬁ}/fduﬁh?lsg of-am ne (BA18). A solution

or mam
s, e SRR COAHLS 5 B i
(BASR; :Atste)hmlo:v;'iﬁ' Sepyfiratiimyltorddit adid SlfS mgamlmgo?md? &HOH (3 3mlL)
was adgtde e ol Feed g fhe sl F2te it dPtdipe o me,
0.13 o FaDMB/ERRh Tt PA@PHI)E (IS B416. oasagnol; QA&stueited NayCOs (1.9
mL) V%%qlagggcg gncg%-ne reactlon%gl deag'e % ]80 ger a]f13a6rgc]in at:;’r(l)ostg%rGe (]vermght

After 30 tﬁ&k&yﬁ&i%g bRttt WithisBuskited Na@mctﬁelﬁ)olrgémc phases
sol ution of yrazol o[ 3, 4-d] pyrim di n-4-am.n
were eorebweﬂmncmtﬁf ostsie dud PRERFALY @%HELCO(M?&N IézPMe yield

BAS5 X BRTS 4RR0DPAL 520056308390 256.1.

[0160] Synthesis of 3-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-isopropyl-1H-pyrazolo[3,4-
d]pyrimidin-4-amine (BAS4). A solution of 2,3-dihydro-1,4-benzodioxin-6-ylboronic acid
(26 mg, 0.14 mmol) in EtOH (3.3 mL) was added to a solution of 3-iodo-1-isopropyl-1H-
pyrazolo[3,4-d]pyrimidin-4-amine (40 mg, 2813 mmol) in DME (12 mL). Pd(PPh;3)s (30 mg,
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mol) in DVMF (80mLl) was heated to 80C overni ght under

an argon at nosphere. The resulting solid was filtered
w@anpw7ni49sed with cold Et OH Product was dried PCOI/UsSH0OD008395

overnight to yield BA19 (24g, 100%yield). ESI-M

(MtH) + ml z cal cd 262.0, found 262.0 [0166] Synthesis

of

3 | odo | - |sopropyl I H-pyrazol o[ 3, 4-d] pyri m di n-4-am ne

5 sol ution

0.03 ma,mla aed F@@ﬁx}?da%:%% 1 aalamrﬁ?eﬁi%i 9 e pepction gvas heated to 80°C
under Qn QEb6h ARbipiRRElo t. AtrerBoolihgdtht réRdtion Wadddtracd with

was brou ht to OC under an argon_atonosphere.

saturateddﬁa(awmmézﬁldeOeaar@@phawe@wzp qﬂanl)m%bscoamt% iptyaguo and

f BRST ESI-M
P B A T I AR Ao Py TP HS ! ESIMS
M-+HYotzavalcd@l2. 1,famd 312.9. r enpved i n vacuo. Sodi um
citrate (50 m) was added and reacti on was extracted

[0161]10 swmsfw&qs @ngﬁmhﬁl-mbpmldﬂrpﬁazalaﬁm&]mmuﬁ&
uritl In I Ca um._. cnr.onma a
yopheppeeessdfiass: dEpolpiion B AeRoaRIBAEY IbaEorE Raisidy i) 14 mmol)

in BtOEB(3 VL) Makhdded @ @@Jl@ﬁbrs@ﬂs-@odotmmr@gd-1n-p{;ﬁi&313 4-

Synt h
Alpyriat g s (49 88D 55 Jmoe i P 6118 PAERHH+38me-9.gP mmo)
and satﬁrateﬁ%@;@fdﬁsﬂ | glﬁﬂ? WetkCad BALMY threadliot wadnh&dted to 80°C under an

benzenesul fonam de- 4- boroni ¢ acid pi nacol ester 15
argon (azaoapgerecpwnshﬁl Aftercopling; thg reackion WosexHaefed with sgturated NaCl

and C?lob C?i‘%fx%fc E%a?é%d}%rle [ dﬁBMfﬁp¥$ncEH|{%t:ed in vacyo and med by RP-

rim am ne
HPLCE@Ee@I}IZ-I;r@ P.1%dEPRHG yirld BaAYhy(7 mg, 1Bt4 ymi@l ﬁS&MS (M+H) m/z caled
296131%5}{% sq Na2CO3 (1.9 m) were added and the reaction

' ed to 80C under an argon at nosphere

ver ni f1er coo eactl 0 extr
[o162f) Symiigilis e A (s tpar |- dtbrviargioh & o i ardphenol
Asgo@bmﬁon e rbahﬁdmyrboy@w Acid(do Ak, pur4 ffhtrﬁﬂ) MYEtOH (3.3 mL)
P- HPLC 0:0.1% TFA) to yield BA14_ (2, 2. g, 10%

was addegd tgya so }mea‘ 3-togerd-isopyopyk-d HoRyrealol3, 2 dJRriyiga 4-grmine (40 me,

0.13 b H%h DMB! (S PBA(PPhs)s (30 mg, 0.03 1) and saturated Na,CO; (1.9 mL
hSHTh DMEL(153119. FAREL): (30 1, 0.03 mmol and saturated NazCOs (1.9 mL)

were adgded@ng ybq meﬁlcm Wa&hﬁiﬁ%&/ o006 undAr 1) ptaorncﬁ‘q‘mgﬁpf@re overnight. After
coohr%E %%Xctﬁn(\éas )ET iéd%ﬁl?%ﬁ%*%éd’ Illaér %d CHZC Orﬁamc 8_'ases were

oxabor ol an- heno
combiigd Famicentvated Eioasto v d UGG by Gib-BPLEBOMECNH00.1% TFA) to yield

BAss%;g‘%x% izd‘ g%ﬁ’&r}ng?‘sk Mé“'n%h@ ( %Jéé’éaﬁﬁfﬁﬂ: fﬁbﬂ@?w (14116arr?g ne
W e

t nosphere overnight. After coqling,. the reaction was

[01 6413xt$35‘&1%"é1f of HHrpyrazalol? Al IRgEmiding-enbpe (BA18) g Asalution of 250 ml

of forRRAIES aNES AnfRGALIG Sz0lcaPRGRRNE @Zse d. fBlVﬁﬁl')QNMated to 180°C
purified by RP-HPLC (MeCN: H20: 0. 1% TFA) to | d BA15

overnight gndey aﬂgﬂrgtzo%@q%h@y RESPUQVBWQWQCI a4 mé @f 453 O1were added.
The r%s?t%{f M s%%g Ov?zr s i10er69hn H%e@re@itﬁ c91fd 1te solid p éempltate was

I SOpr opy yrazolo 3 4- yrim
collecltédm}dl'driﬁail igrvacie Over(lﬁ'hlt@ ylelfd EAIl&t(BQg; 160% yleld) ESI-MS (M+H)+

X Ien 2-yl-2-boronic acid (15 ng, 0.08
m’“g‘*‘*m?&‘i YJ&%@% 2007/ 114926 PCT/ US2007/ 008395

[0165] Synthesis of 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amine (BA19). A solution of
3H-pyrazolo[3,4-d]pyrimidin-4-amine (10g, 0.074 mol) and n-iodo-succinamide (25 g, 0.111
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EtOH (3.3 m) was added to a sol ution of
3-io0do-|-isopropyl -l H pyrazol of 3, 4-d] pyri m di n-
wa2@miin®2¢ 20 ng, 0.07 mol) in DVE (12 m). Pd¢E@POS3047/008395
(16 nmg, 0.014 mml) and saturated Na2CO3 (1.9 m)
wer e added and the reaction was heated to 80C under an
argon atnosphere overnight. After cooling, the
reactlon was extracted with saturated NaCl and 5 -
Cl2. Organic phases were c¢ombi ned, concentra e
o) i MENTE CBREDTE Ho=0ad 1F OB ANBIUSTICREER AT 5800 S Rse- The resulting

solid Mé@ﬁﬂer@é\ﬁd fithiséll Whh cgﬁf/EfﬂI@' HlodubSkadvBriédMR)stuBloernight to yield
cal cd 20.1, found 320. [0170] nt hesi s of
BA19((34g.- 1@g%,yle1d) ESI-MS (M+H)+ m/z caled 262.0, found 262.0

4-(4-am no-I|-isopropyl -1 H pyrazol o[ 3, 4-d] pyri m din-3-y
[0166] ) Syﬂt}welslmfﬂyxpkiedyisowobahhﬂa)}(r&tﬂﬂﬁ 4- Nm’ulrmdlrxaﬁ-auﬁneﬂf(BAlz) A

sotuids S PO ST SR AR BDESRARRCAR o0f o My ycon

(4.2g,8.031 mol) in DMF (50 ml) was brought to 80°C under an argon atomosphere.

Isopro(pyg)rﬁﬁucllqﬁpr 0%8)4 m rﬂaeégleg%ﬁ w4 dl %{}%Qpﬂ%ﬁcﬁloeiﬁaﬁfﬁﬂ“xed under
argon thﬂg’spiﬁﬁﬁl fbr 2NdusAt SY1RL ﬂc&aﬁﬂ}eﬁbvgd B&)ﬁlﬁf'&ticﬁl aslsleeht was
and the reaction was heated to 80C aém er an ar

partially FegR@Yrdia vagee nPedim arate (52 gY) WAy ?ﬁﬁ'eandrrsa%ﬂ%o‘ﬁaw@acted
with ]ﬁ@ﬁ[cac(ﬁfgqni@‘ PHsSAldnbaiteded\F acad dndbdiitied u@h@ %ﬂic@ el column

hases were conbi ned, 15 concentrated in vacu

chronwmgraplédl\éyoﬂpﬂﬁ_@% WERN: plding BAd 3 €lap8 tgo7§/oewllldBAE§I-MS
mﬂ@/sg?,%/ga{cw&b .l 399.2, found 399.1. [0171]

SIS

01673 ‘e AN SRRy AR 4 MR 24

benzeh&ﬁilfohuﬁlyde @BA)a salutien sﬁbdflxzpiyésulfbhamldeA-boromc acid pinacol ester

s o 5 PR o & BRSPS 0

pyraz&(o@irﬁ)cﬁpyﬂiaialﬁ Aoarfme %26 Ind, l0r07) mwi3) st DMEC 2ah!)l PA®Ph3)4 (16 mg,

enperature for_ 15 minutes was adde o
0.014 P ) oA e ARG SO e WERECRh b e POt etpd to 80°C
under#aQ@rgdiflathddafliere o eRRENC A&t@%s&lﬂf ftGe FABRONRAs extracted with

concentrated in vacuo_and purified by RP-HPLC

saturatedelSaCHpet OH26) 2 FRyganic ghaépﬁwmblp%mpcmm| vacuo and

-HPLC (MeCN:H20:0.1% TFA) t 1d BA14 (2.2 10% yield). ESI-MS
punﬁgéb%RP g F( ?r?no |50|8rop Iolyll—llEE pyrazo? [nng- {p}{/lrel r)n

M+H)dim&z3alcd5333, ), fonardb333.BA20dd) . BA20 (tert-butyl
4- (4-am no-1| -i sopropyl -1 H pyrazol of 3, 4-
[0168]] pSyrithiestl of Bispbjop3d-8eBhozthpkeAyhethyidenyy;1H ppgzolo[3,4-

Iy SRL R SopER A R4 ek fhvlr -2

dioxaB&¥olar-2-yHYheiib) (19a5g, O8I &dnﬁll) M;OH/I(BB al)Sywas adied tdhassolution of

3-iodp opRrORe I Amiezo B TR B 20 E B0 G s DME (12
ml). Pﬁ’gﬁ‘h@hgﬁﬁ?' 6lo YR el bhd 8A4uRYedIRaRCOBILS ml) were added and the

%TFA) to yield BA20dd. [0173] nt hesi s
react1gp was heated to 80°C under an drgon atmosphere overnight. After cooling, the

reacuén was%ﬁha&e& WifoRheMeH }hzhtl sl @f@i@lb_b’ drg%ﬁé%‘a&sqbé}e Joihbined,
)pyridine-2- carbonitril . A sOlution of

concezmza;edng prywqjmbp@ﬁﬂﬁl@m% L@ qﬁ&%ﬁ@e@ﬂ&p TF#9 teryicld BA1S (4.3
mg, 20% YRR OB M QA TAA2RA 40838 Fmd 300.2.

[0169] Synthesis of 6-(4-amino-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-yl)naphthalen-
2-01 (BA17). A solution of 6-hydroxynaphthalen-2-yl-2-boronic acid (15 mg, 0.08 mmol) in
40
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0.08 mmol) in EtOH (3.3 mM) was added to a sol ution of
3-iodo-|-isopropyl-I H

wW@aaoioef 3, 4- d] pyri m di n-4-anm ne (20 ng, 0. 07PemDE3007/608395
DME (12 m ). Pd(PPh3)4 (16 ng, 0.014 mml) and
saturated Na2CO3 (1.9 m) were added and the reaction
was heated to 80C wunder an argon atnosphere
overnight. After cooling, the reaction was extracted

with 5 saturated NaCl and CH2Cl2. Og nI% %E%s ‘Qﬁﬁe . ey
EtOH 3 Amnl) otas addied & salugign of 3vaé<eré-la?m°p§u - OECfIZ*‘ Ipyrimidin-
4-amn%°(2'd Jhg d. M?G}hérﬁgh ﬁMﬁqﬂfﬂ) tpa(vp 8)@ (Bé2dg, 0D 12 MEhol)lid

ESI found 280. 1.
samra{egNa?.pleﬁlt ) wepsga ded and the reactlon was fxeated to 80°C under an argon

atmos?ﬂm{ré &Qx‘ﬁ%‘%y“ i 8?%“;‘ %QOIQQ&[BXJ wa eﬁtfa%FHdCWﬁﬂlx sathirdtdd RE61 and

am ne ution of

CH20|3- Begunyd phaseSweteumnapihed gohdratrattdinaerep grbpurifiedbygBP-HPLC

e 5 L AT P g

320.1,(3Gnd@20.0. 07 nmol) in DMVE (12 ml). Pd(PPh3)4 (16 ny,
0.014 mmol) and saturated Na2CO3 (1.9 m ) were added

[0170P N &yhiiRsis@Feét-8tyas4heaihed -1s6pRPl-UHARraAdlo] 34-g1yrimidin-3-yl)-

at nosphere overnight. After coolin reacti on was

-meﬂewasmarmtes@tmt ST O N B Ty S TRoR

YWeiaq4 H{£9 rhl) WaCd#ded6la solution of 3-
be““ﬁ%‘?’??‘ﬁgd a4 g O (Re EBLEE il o TFA) to yield o

Id
iodo- lamaro@y'éla-mazcsg%%rdhmifmdgsﬂ anrgnQ (A0Hne. 08 mr@al) dg DME (12
ml). %J(?gﬁ%? (%g (5 %Jlféhfaﬁ% tﬂ&hh@ﬁ[c‘b?h 9 m]) were addeg and the

i 'Sopropy pyrazol o pyrimd
reactior) was hédtedtooplrtehaidet Br:@@on atmespher¢ overnight. After coolmg, the

reacu%yvé§ 81(‘ ecgécy wﬁfézt}é%e% th(rf}] &#62)(3' % 5 b?n%ﬂ{lgf}%éf% 'V_\ll'ere) combmed

conceeaied fixOvébmﬂ a)nd\/jﬂmﬁeﬂ wm}mnm (IQ[@CN"H@QO P DIRA) to yleld BA20.

e B RS RE o Bt % on ot mospiorc. eact on

was flushed with H2 gas and | eft under H2 at nosphere
[0171}y Shmikgsts of-(4-epmor apwhenyDrhasonsapylr Birpygrgolol3.4-

H L
d]pyn%%%%ﬁ%—%ﬁnﬁ@ (I@%%%ﬂ): q]& glﬁl'gm@ﬁ‘ df {éﬂjﬁlﬁ?l W(ﬂw ts@pﬁébﬁ -

pyrazolpg3, 4—d]pmmu1nz§8y11 -rpgtilvsgplswlch@@mt%@mo) (20 mg, 0.05 mmol) in
CH2C112  PRRY Q@@?)%Qg%oﬁggl gggx)mfywl ?mléi’rapwoflﬁéhﬁﬂe%tﬂredfkr 15

A solution o
mmutes 4Nﬂ{ﬁﬂm@ayxbhmswdldcd @uﬂu reaciiondvisaikalipe. Repstiomwlay extuated with

H20 gxcf%%lgﬁzg ? 0% pé’tlla%%i gyercg)z %)cg lé&h(g%?ltr%] ted i in yacuo and purified by
RP-HRPLANMMeCN H2 O, 1% TFA)noyigld BAZONE (12 ). Pd(PPh3) 4
(16 ng, 0.014 rnnol) and saturated Na2CO3 (1.9 m)

[0172‘]\/9rw%iﬁ%fallﬁnidiﬁs-(%ﬁhh@ll-1E@ﬁ’obﬁatm¢yt&o&£ﬁ§4u@]§9fmﬂmm—3—
at nospher e overnwg After. coolin

YDPheneR B AZRAGhBAZ0 CisBr VA Chr iy A eRoRIGEL miAFogloL3.4-

d]pyriniidinl 3.y1Y3 98héx SarRigteC P rwlls &ﬁd@gﬁ@ﬁg Qis&sl écn CH2CI2
Ip vacuo an)t?purl flyg’gég? RP- HPLC | % TEA e

(2.5 mj) andystigrgdundes an apgpn FUWSRhCE? a‘)roogs!emvsra(th)BBw 500 ml) was
added;%r\y%' S\gg% 885%& Uik hdtidn mbdu ¥y 200% AR A ght, under argon at
room temperature. BBr3 was removed in vacuo and the remaining solid was purified by RP-
HPLC (MeCN:H20:0.1% TFA) to yield BA20dd.

[0173] Synthesis of 5-(4-amino-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-yl)pyridine-2-

carbonitrile (BA21). A solution of 2-cyanopyridine 5-boronic acid pinocol ester (18 mg,
41
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[01771 Synthesis of tert-butyl

2-(4-am no-1| -isopropyl -1 H pyrazol o] 3, 4-d] pyri mdi n-3-y
WO 20078140benzyl oxy) - 1H i ndol e- 1- car boxyl at e ( BARE)/USA07/008395

sol uti on of 5-Benzyl oxy-1-BOC-indol e- 2-boronic acid

(303myg, 0.83 mml) in EtOH (3.3 m) was added to a

sol ution of 3-iodo-1-

i sopropyl -1 H pyrazol o[ 3, 4- d] pyrim di n-4- am ne (100 ng,
0.33.mmol). in DVE (1 dPP 30.my, 0
0.08 npgef) yn Eﬁaﬁs(éﬁmgt i &B%)ée 3sp! lﬁg%fj tfg?g’a’l’é{hgé‘t he
pyrazd1§BS- UG rinkia -A8aiige (mm%O@ou Rek6I)AA DNVIBQD2 mlympadmsy; (16 mg,

overnight. After coolin e reaction was extracted

0.014 wimo!) sad saturasel Na?GO3HY %@p @1eze adslegkandthe fepstion weas eated to 80°C

f

SR AR ECHEARES Ko A, PR Sty
saturated N'a(éll ahd GA2C12. E3tganis ](fmfbfl)wcnﬂcznmt’@d caggnprateddn vacuo and

X) ) -
purifi gy Ry AR CIMENRIR PRI 1o ield BAP1 (2.5 ey 14 yiefd) BSL-vs
(M-+H)¥ mlEtchled @80.15 f@ind(ZBA2Udd) . BA24

(3-(4-fluoro-3-nmet hoxyphenyl)-1-isopropyl -1 H pyrazol of

[017413 &yneH e e @i (befzABk LS - flaBrophien{l)-1 Osoprepyl- M pyrazolo[ 3,4-

dlpméa%\égg@% )n A;ﬁgl%lq%tﬁ(fgg @Oy;ﬁ;lgagsgg@fgrbapwgor%g acid (29 mg, 5.80
mmols REEIOR (3. %ﬁl% hgad sdheartg 2$biulibAGB0bds N Sisoprepy1- VAR azdlo[3;4-

on atnosphere. The reaction was then concentr at ed

d]pyrlnrrngmaéﬁmvam@%a& ¢.02anma) iy DREE L 1), NEUREFBIS G g, 0.014 mmol)
and sa% éi 18?@?5 ¢1.5 lg%re E&ied"ﬁd%@a&l&‘ %ak Bb&dd 8980°6 under an
oun 017

nt hesi s

argon(aBnospherg enernight; o@ftglp«;oolmg, thy rraamon [VBS@‘@]BBSW ivitlysaturated NaCl

wd CHLERCE A TERDBUPLEER e BBl 4 By sng i vy -

HPLOMNMECN:H2Gt00H(BEA) tl YielddBA221 (6 g, 80%0yield).dsSBMS (M+H)+ m/z

-iodo-1 -i l-1H 20

°a1°d§y$izg1 filé%g%(rj]ogzrl m di n-4-amine (20 ng, 0.07 mol) in
Pd( PPh3) 4 0.014

(0175 ekt Aot L’l?ﬂp,fol?r/]bg'rlé{'alfd‘éﬂbﬁg dmamiiedr -

fluoropRendIqBASD) ! A MOW% (Behz HRG 5 A RSPRRNB-1-isopropyl-1H-
overni ght. After cooling, the reaction was extracted

pyrazojo{ h4-Hpyrimidied-anime (5 @&:ﬂ@éﬂm@ igdvpEH P58 Was Bushed with

s AT QO Y SO PRI St o

argonymgbsj)herfg.eamn wBs mhg:lwm H2cgas @rid 2B underfiil ﬁ@nosphere overnight
at roofjt t(eﬂgpaergtgrjeg Oﬂhe%gé& j\lvgﬁ i‘i{tered thro‘x%lt gehie a.Td n}llserﬁ \a/lth l\geOH to yield

no- |- 1soprop pyr azo
BA22 (15 hag,4,00% glichd)d BERHINMSAM+ED+yin)hedabddie, ibBMG?S 1A
solution of [3-((4,5-dihydrothiazol -2-

[0176]! ) Syitheieyi D-w@pmﬂylbqequmam@rphwmﬂ-pyx@ﬁomm M]pyrimidin-4-

3.
aming{BAZY: /A POBPH B} P By BRSTSDRAR §aR (PRI 913 e in
EtOH( (%(3 ﬂi]l) “Qts Qddéeal Q sdlﬁhé’tpo%&)l?—wﬂp)op -CM-P élo(.’ﬂ,@-d]pynmldln-

nmol ) saturate

4- am@g&%@ mga ﬁd)7tfﬁ@q1)e‘&é?w \%/d'%l)-h gﬁfpé)dﬁ% ]Eﬁ)’@guﬁ@éf‘ ngﬁol) and
saturA6PRE2 DA RRNG Q¥ aaa dLtd théfr&ﬁ:'hoﬁ%s'ﬂ'égtedttg %O&uxé%ezr an argon

reacti on was extracted w th saturated NaCl
atmosphgrerdveruBhis eAfiorgoslingnth meagtion yvagexraczd mﬂlgszslrated NaCl and

CHZ(E)&T/C%E%%Q %Q&% Iere combined, concentrated in vacuo and purified by RP-HPLC
(MeCN:H20:0.1% TFA) to yield BA23 (13.1 mg, 60% yield). ESI-MS (M+H)+ m/z calcd
314.0, found 314.1.
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concentrated in vacuo and purified by RP-HPLC

(MeCN: H20: 0.1 % TFA) to yield BA30O (17.8 ng, 67%
wQe@d)492¢ 0181] Synt hesi s of PCT/US2007/008395

1-(4-(4-am no-1|-isopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n-

3- yl)phenyl)ethanone (BA31). A solution of

4- Acet yl phenyl boronic acid (12.7 ng, 0.08 mol) 5 in

EtOH (3.3 m) was added to a solution of

7 2 B} 21 BB ohp Fh L A5 0,
5- (bex&zﬂg(??] fIPPinholean@ax%kwa?é MZ Aolitlo@ofs BeteyBxaddBAC-indole-

e reaction was heated to 80C under an

2-boramieracig (2038 hmyeel) EIQH (3.36mb nyas gdded e acphBiongf3-iodo-1-
1sopro§ﬁfagﬁ§(§)§\gzro‘g>[?h4 ngf}ﬁ&‘fglﬁhﬁp4 uﬁ'ﬂe d ?‘@ﬁ- AméH %D'ME (12 ml).

concentr te vacuo and

Pd(PPbay4 (3|0€rdg,ki!/03?ﬁml@) BM@WM@N‘I #2008 (1.9 Ayere gdgedeand the reaction

v ) B B DSy MRS, o s

extracydd whi sytiyasst NaGbhnd GH2L)2. Orsaliciphases vere combined, concentrated in

vacuo AR P S A O Ty e AR 04 S Heaphy siPshto vield

BA243EBDAAS mwmprmwmdd@9 2, found 499.2.

pyrazolo[34d]pyr|md|n4amne(20 nmg, 0.07 mmol) in
- g H-Brafol18f314 Al 3-yl)-1H-indol-
ml%@ﬁ#ﬁ%@?%&z%ﬁ%a %rgﬁcﬁ)v\yé?e a)z[ded gnd I]rneact |){)?1 e

5-01 (RA24Hdnt BA24 &%@}@uocmaénetaﬁxmhganl)érwegrﬁm-éH-pyrazolo [3,4-
d]pyrﬁ}{lﬁ{]ﬂqh-gﬁ'me %ngé '\gg?lﬂ:ﬂ%) whal ﬂléé@l%@& kPR s¥RBoR F FARli8deid (4.5 ml,

ura Organi ¢ phases were
10 equivalentsy dand HEH QAL malt & @quwalﬂat)u él" herrdactiomrwas hf@tdsvmd stirred for one

hour g}%glfl gxljr gr %k\l}grﬁm%m?_ lF Agtl Exlow%g @151? % él 1;0; v purified

by mm&mm@cmmmsl% ’Ic.‘RA) to yleld BA24dd. ESI-MS (M+H)+ m/z caled 309.1,
P d 41 am no-| -isopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n-3-y
oundl?) 3 met hyIth| ophene- 2- car bal dehyde (BA34) A

i on of 5-Fornyl-3-nethy]thi ophene oroni.c acid
l0179@ zaSwghew of {3riftrAnyinpr! -isppqpy/ lg-mfrjlzq%a@ A iny -

yl)phéﬂ‘l}fﬁétﬁﬁm‘i’ §2BP dR- sblutlon of 3—Hydroxymethylphenyl)boromc acid (24 mg,

|soprop yrazoo ] pyrimdin-4-amne (4
0.13 r@mp@ MW@ZC‘F}?(} toa F'd(“lmh3§ &le%lﬂ@premdﬂﬁ?-
AU O o 05, Y e

0. 014anm$)phnérsetumted NagRO3 (A2 w) wersladded ammﬁlerre@&:ttqndﬁaamted to 80°C
under eﬁlt ;{rggﬁ g&o\%ﬁ&e%@&%@te %&@%ogﬁ‘% &%g.:gon P gﬁg&ted with

Wer e* conmbi ne concentr vacuo
samrqwt NaCeandb@HREIHPOC ik sk &ek: combindd: Apncantsated ig vacuo and

purificd By #ﬁﬁg@;ﬁ&&g@ﬁ%ﬁz%%%w&%%@gw {8 Mfo, 93 LG eld). ESI-MS

+E-HrA/za0aldiR83- 1, Fomidps4.2) H- pyrazol o[ 3, 4-d] pyri midi n-3-y
') furan-3- 30 carbal dehyde (BA35). A solution of
[01 su& gfﬁmésﬁwﬁl(ﬁaﬂﬂi&mhﬁoﬂspﬂ 1(}?-?yf@olo@3 JAdaipyRmidihB-yl)-N-(4,5-

was added to a s

dibycgotiisati 2 DDeRBge CPASHY & £011505 Of LTI IHdrefhiazol 2-
yl)car?)aﬁmﬁr_gﬁh rﬂ?)]b%m@ adid a(g@m& OIV(% r%}(ﬁ%t@ﬂ 3. PHIPRAR)Aded to a

solutipapf 33pdoriHgomepyl- | H-pyrazolo[3,4-d]pyrimidin-4-amine (20 mg, 0.07 mmol) in
DME (12 ml). Pd(PPh3)4 (16 mg, 0.014 mmol) and saturated Na2CO3 (1.9 ml) were added
and the reaction was heated to 80°C under an argon atmosphere overnight. Afier cooling, the
reaction was extracted with saturated NaCl and CH2CI12. Organic phases were combined,
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saturated Na2CO3 (1.9 m) were added and the reaction
was heated to 80C under an argon atnosphere

w@®rnigbé . After cooling, the reaction was exPCHUS®MA7/008395
with saturated NaCl and CH2Cl2. Organi c phases were
conmbi ned, concentrated in vacuo and purified by
RP-BPLC (MeCN: H20:0.1% TFA) to yield BA35 (13.5 nmy,
39% vyield). ESI-M (I\/H—|)+ mz calcd 5 272.1, found
272.1. [0185] Synt hesi s

concentrapeal inacasye fed PUTEe Py BT HPHCFIN%EIS%?{% 079415y tRivdsiA BA3O
(17. 8 ms yéﬁ,ﬁ @ny!l ] - met hanesul fonami de (BA38). A sol ution
% anesul f onyl ami nophenyl boronic acid (32 ng

[0181)°; tﬂ*s%g of 1A ég:aoggnﬁ%-éoﬁgo})yf’v?ﬁ _Rased Y- Ahins
yl)pheﬂ,&ﬁﬁhﬁr&ﬂrel(BMl} A sojution off A+A4etylpheeyibéonig acid (12, 7rmgl 0.08 mmol)

in BOEL() Hilb oRAsted i S of A ed il SV FeeRief -
Ay e or mm?ggc’?f)gfﬂm D8 70 e, 2014 mmoD
and safriigd NGRS TNEEPre Ao RpE s Tets iy e Rypiechlo Ml F dunder an

argon S@GpAER: ov‘é NtA Rdr@bolif T%Wﬁ@ Hacaosl wap Ektrﬁdt@diwbth saturated NaCl
RP- HPLC ( Me H2001% yi el d BA38 (24,

and CHZ%%u @m;nc EEseyBerequpine eneeaxrre%fdsa ¥aguo mlérl@ed by RP-

b fa12. 62% 1d
e&qnﬁir%bﬁ ??gﬁgwaﬁ%ﬁr%zoﬁ% 3,4 ]Toy)rl m din-3-y

v S A s e

yl)pheﬁ@l)ﬁ‘xeﬂia)lol @a32)dde dollutloa of 4-Amioncaybonyl-3 -chlorophenyl)boronlc acid

o o REGRY 5 PRI o 1

pyrazélo(534-AN@rimidntl 4 Sdbine &(Dﬁhgl\aﬁmn()]l) i DNIE (1m19-; RA@Rh3)4 (16 mg,

0014 o SRS 3503 53 e A B BB e o 807

under‘éﬁ%rﬁ?ﬁt a[tﬁfé%ﬁfér&\’o{/&nﬁgft UF\%? Bod¥afg, fidadtiddGlas eﬁ@&ﬂl With
hases were |ned concentrated.in vacuo and

Saﬁnatﬂslrm@e@d@m@m@@aem%“@ cprpingdapoReeniFagddn vacuo and

I | :
punﬁéﬁg'ngi’]i?:g 2%1%%2(% 8 118/)% TF%? to %@SI:Iﬁ ;Mﬂg)z*(w fagCabBdield). ESI-MS

(1\’1"‘1'11)#*[1111(2(%10%3&(% ffounglorleby| - | H- pyr azol o[ 3, 4-d] pyri mi di n-
3-yl)- phenyl]-nmet hanesul fonam de (BA40). A sol ution

[0183Dpf Similitsisarfeds(d-rnimo- hmqpumwnﬂ-bmamﬂpis 4 28pymoniflig-34y1)-3-
methyi&iqp?xlesﬁ ZWF%ggwggi I n}&tmwao% Salgg%gyltip m%thylthlophene-z-

boronidhddy (Fzmlg0§.34 4nmbDin BeOHI (B:-¥mBmivae add tog: solutidh of 3-iodo-1-

sopropiy | e PRI AWRIBTHEE & 5 () 584 SanBRD E RAVE (12 mD.

Pd(PFh@M(ll@:'ﬁ Va.914haahel ahd satﬁﬁfédliﬂmoalﬂl omghweat ﬁ&ﬁeﬁﬂ'ﬁfcﬁhe reaction
over ni

After coolin the reaction was extr
was higgloh o SUHG PHIcE AnRERSn AT RAPE Vg (A Broluiss QigApgction was

extra&éﬂ"@fitﬁ%gﬁur&&[‘%@ hAd €902V @iglﬁnélﬁﬂasggw&% b(fmsﬂle@,yconcentrated in
(MeCN: H20: 0. 1% TFA Y el d

vasuoyadipuyified R LLe YACRT B0 4% BH) B VIPURAI4 413 me, 38%
meld)4?8m§%%14ﬁé@afqadé§2@&ﬂw5 [0188] Synthesis

[0184i) (Syn esls ofl 5- t4s AR5 ¥-1s<4p|175;%¥ N3t S%&oﬁj Qltﬂfﬁrlnmcﬂh LN 531)?(1ran-3-
carbaldehyde (BA35). A solution of 4-Formylfuran-2-boronic acid (20 mg, 0.14 mmol) in
EtOH (3.3 ml) was added to a solution of 3-iodo-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-
4-amine (40 mg, 0.13 mmol) in DME (12 m‘& Pd(PPh3)4 (16 mg, 0.014 mmol) and



10

15

20

25

30

benzenesul f onam de (BA41). A solution of
Benzenesul f onam de- 3-boroni c acid pinacol ester (31
woreno7014026 mol ) in EtOH (3.3 nl) was added to BCT/US2007/008395

solution of 3-iodo-l -isopropyl-
1H pyrazol o[ 3, 4-d] pyri mdi n-4-am ne (30 ng, 0.10 nmol)
in DVE (12 m). Pd(PPh3)4 (30 5 ng, 0.03 mmol ) and
saturated Na2CO3 (1.9 m) were added and the reaction
was_heated to_ 80C und n argon atnos

saturatg SYAHCGH (1AL O AP G Ehecrepites VOmioRisl ©,80P Gatne an argon

atmoslmerr@ ovérfight.anedr Desing2 e relit{ehdvas H@miicd vﬁ'ﬂl@%ﬁraWNaCI and

nbi ned,” concentrated in vacuo and purifi

Cﬂzcnp PrEagiqEsrs Wers: @mbingdr caycengraigddn daw@ct@nﬁ%}oy RP-HPLC
(MeClgg-g%.'.O. 1’%?&5@5&%& 3518, 9he, §69,Ge135 ESEMEQURAT)-+ m/z caled

272.1, %o 271@.00- | - i sopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n- 3-
yl ) benzo[ b] t hi ophene-5-. car bal dehyde (BA42). A

[0185F50 Isyhuhlegis of hﬁff@tiﬂmhheﬂzl@{)lh]obm— O hBeezale| 3B d pyrimidizi-8Hyl)-
I naco ter

phenyﬁﬂagtgaq@u ogzgp{ﬁlﬁ g:g@ A solut1onI gf é Rde&anes&l?onylmn)no\f;ﬁenylboromc

acid (3'% x'n%d@ 15 h'u%@]) iR BYOH (B:30mI )aME @fl&’ed“tofﬁ] JoNition ¢ Nictoalvisdpropyl-
10 mmpl ) in

12 . _Pd(PPh3) 4
lH-pW@%]pyaﬁad -ama%ee@f’ﬂé&&ﬁ mej) fﬁ( )’e?- é@he{&ppmy (16

mg, 0.874 nid61) drd SRAFHLPNYES3 REBLAT Wle %@&d&ﬁﬁ'ﬂhe 2&hcfibA Whs heated to
atnnsphere overni ght. After cooling, the reaction was

80°C wnder au erapndtmiesphere preraithia Afftenpeplmep e cactiogiafiasextracted with

s ARSI O BRIy BBl o

purifiddy RP@L@mqmﬁﬂﬂgo 0% THB) (iyield BACE (2AP0REISI4 yield). ESLMS
(M+H§-QP% 5§f§ 397 1L a4yt hesi s of

i’sopropyr | H pyrazol o[ 3, 4-d] pyri mdin-3-y
H- i ndol 20 3-carbal de BA43 sol utio
10186} SRS G b BB B A AU bﬁihimmmle
(BA39D, A@elaﬁomb)cyﬁoghéasht{o’io&crsc;d @@Sn@dﬁliﬂrrﬁﬁbmm EtOH (3.3 ml)

sol ution of 3-iodo-I-isopro

was agdaddp o sepgwmﬂapmdpm-eparowﬁ?iﬁnwmow -dipyriidifofpyipe (40 me,
0.13 o) id DVB) @%F’PH@M nfﬁ@soﬂiﬁg 0.63 @3y ehd s@ffhted Na2CO3 (1.9 ml)

sat ur at ed wer &€ added and the reaction
were aghied m@ﬂwea@tlcso@as beated t0a89°§rlgx§1ﬁr an pigoplepesphere overnight. After

Y
oty oo B bR SACH HRICABOE O s ver
combinedjioneentratehevicuainad pirified by @PaHELCp@ﬂc@NeIdZ(BW 1% TFA) to yield
gL T F
ass ASTE AU R sl T n i Pt e
[0187i)f é_ybnthems of‘i\?-l[g ?4—%211%m%- -gs%%po%yig%h-pyra;,&%%ll d? yl}}nrl]i%sm- -yl)-
phen -ﬁi@aﬁaeimﬁoh&nﬁdédml @Z%luﬁorybﬂ4Métﬁﬂﬁsﬁﬁbﬁylhﬂlhmﬁhaﬂylboronic

wio Gt BN G5 0D S e b o Bt ot S0 ooropy
H.pﬁaﬂo‘nommhj yrﬂmﬁhﬂrta&?mé(m ﬁxg\/\@soaﬁiﬁs? ih DME q)t bﬁl) OPd@’fPhS)f-l (30

-1 sopropyl-1H azofo[3 r|m

meg, 0(0§0nwgl) aeldlstatqfhtsfiw 4253 - 1) Yege adrls@ Pmll] %ee@wwas heated to

80°C grnlﬁ)é aﬁ]w%%%%?‘%g 1 eat ed Z%Qgé § ééc':h@gzi gﬁl %\Ag% 0 7/@%'1 %g%acted with

saturafediIN &Qmmm50rgm]pha§gs ypmpr@lm pp@«p@trated in vacuo and
purifi B RpRT ANIEENGEH I8 TH) hSAGH ERUIRS i 53Yieth). Es1Ms

(M+H)+ m/z calcd 347.1, found 347.0.
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saturated NaCl and CH2Cl2. Organic phases were

conbi ned, concentrated in vacuo and purified by
WORBOARLAG2¢ MeCN: H20: 0. 1% TFA) to yi el d BA44. ESPEVBS2007/008395

(MtH)+ m z calcd 296.1, found 296.1. 5 [0192]

Synt hesi s of

2-(4-(4-amno-1-isopropyl-IH pyrazol o[ 3, 4-d] pyri m di n-
3 yl ) phenyl ) acet on| trile (BA45). A solution of

(01881 n SERGFPIE SE 3-HATD IS | ARRGEP o Eep i bl pymiail 325D

benzel?bshﬁg&ﬁﬁldb QBR4QPVA dohlmon of Benzenesulfonam1de-3-boromc a01d pmacol
razol li\;rl m di n- 4- anmi ne

ester (p g 02 lmqnol)::@( QH_:,§343 (rgb YRS, add g%gp?n gga -10 o- -1sopropyl-
H-py?@o&tﬁ ?@8%% J'éd f(ﬁl@ﬂﬁ'ﬁcﬁ) ADEMI €12 8A% tBAPPh3)4 (30

n argon at nosphere
mg, 0.08 enmbland saturated N@zcoagpl 9th wera et leshanbibie gractigntveas heated to

o sat ur
80°C %‘fﬁg AL Cag}r@g 4@% e%ﬂp%'l Vaclo: aon gil? (r:rle %aMt&Cted with
saturateid- NREIGH@MEI%CHZ Orpaibh phaggs were M@A@ceﬁ@ﬂew@u vacuo and

purificd iy kb HPEC R :E5 0119 1) o G BA Wb P ¥8h i85 Bs1-Ms

(M+}%+&I§’zeé-}ca|3|3ﬂq k‘ouﬁamsc(pyl | H pyrazol of 3, 4-d] pyri m di n-
15 yl ) phenyl)acetonitrile (BA46). A solution of

[0189{ 35@@{&@%&@@%&6@ mbmgiy;r-mppﬁalﬁdlts[mh%ﬁuﬁmlml )
yl)belgo[hjﬂ@ophepgépqaaé fdehyde (BA42) oAaso?I?tlol}ll (I)fOSQFonnylbenzo[b]t}uophene-2—

boron%l\;gﬁ% g@gﬁ)eéfegwm j'l ?%xé %ﬂl 'ﬁ%ﬁ@ 37511 Qval Qdﬁg@{o) a &dlution of

3-iodeatisomaopy- NEPOEZol0[ 3 9-dipyrimitia-dagting (éﬂ dng, IQeIQ warql) BnDME (12

. BBPRSEO0 0050 BB A8 TREPDEIT wer st a0

reaction tMas Beatecatmsmﬂsnhdda@h apguoh dBhidElilre Oreraight ﬁtﬁ’@s esoling;, @he

renc RO BB B EABE LR Bt bRl combines
concehivbitdil in %@o@idqﬂmf%aaaylkpffmm (RRENEH2{000.9% Tm tchpfeldsBA42

f
(152 g, 45% el EST S, QREXY BHa s 328 oI 3810, 4- o) pyr
m di n-4- am ne (BA48). A solution of

[0190] 4- mlkﬂsi@ﬂﬁw%(fgrmm iisopsenyi- 1E-pyregolof3.4d]pyrimidip:3-yD)-1H-indole-
3- carl%tlcgﬂa'dg BA3sY fﬁ@@l_ Al %ctﬁaf(ﬁnx}@-lﬂihﬂ&%b&fomc acid pinacol ester

-1S0 I‘O yrazol o rimdin-4 am ne

(40 mE30.1Aypmol) io Eﬁﬁﬂl ()3 3 mlbmas @dde o)a s@@(@mﬁﬁ-zpc\bsblmropyl-m-
porssi IR e e PR i Die 2305, o come

0.03 ratobsidesmrated N2IPH (1. Al ewerscalded gnd tlteereacﬂamW@srﬂmw@i to 80°C

t t ed h turate
R A R
saturdded NhCeghdEHRRIHPOa3c pilseiNveR0cdnblited, kbhcdmtrayédindracuo and

BA48 4. 5 16% Vi . -
purifiog by gég%/_}lﬁég} %E%@%’%%o% %)ulgliailcgtgon hydrolyzed the
Boc tE?TélMﬁ%Q@JE@@&@@ oMEDI98L caysat3mast, So@dd 321.0.
1-i sopropyl - 3 ( 3- nmet hoxyphenyl ) - 1F pyrazol o[ 3, 4-d] pyri
f1. -1H- -
[019121 % tlg’?(s)l/ en 8@: 102 g]gig&?ﬁél%"yﬂ 1 1soRropyl 1H pyrazolc&_? 4
d]pynm1dm—4—amlne (BA44) A solution of Benzo[c]{1,2 5]oxad1azole-5-boromc acid (18

mg, 0.11 mmol) in EtOH (3.3 ml) was added to a solution of 3-iodo-1-isopropyl-1H-

pyrazolo[3,4-d]pyrimidin-4-amine (30 mg, 0.10 mmol) in DME (12 ml). Pd(PPh3)4 (30 mg,

0.03 mmol) and saturated Na2CO3 (1.9 ml) were added and the reaction was heated to 830°C
46
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(3.3 M) was added to a solution of
3-io0do-I|-isopropyl -1H pyrazol of 3, 4-d] pyri m di n- 4-
wW@pione1493© ng, 0.10 mol) in DVE (12 m ). Pd(PRIBY&2003W8395

ng, 0.03 nmol) and saturated 5 Na2CO3 (1.9 m) were

added and the reaction was heated to 80C under an

argon at nosphere overnight. After cooling, the

reaction was extracted with saturated NaC and CH2Cl12.

Organi ¢ phases were conbi ned, concentrated in vacuo .
under agnergan eiRpspicr OViRPIgh. A ftengackingpthe seactios Fes ?‘Hawg eth
samratF&%%g]l B dt@dlw' %aﬂﬂ: phask Wird 8dmbineli QstderBite@in vacuo and

nthesis o

punﬁeﬂhydﬁbﬁﬁﬂgﬂl deCPHUHR 01 % TFA) tayigld B4 - MM yH) iz caled

[ e 10 (BA52). A solution of 3-Pyridinylboronic
29611&1‘@%@‘85? ng, 0.14 mmol) in EECH (3.3 nl) was added to
ti.on

1019215 BGralerE PSS tpminersyomoBy bl H-mrarop R IS e
yl)pheﬁﬂ@adé’ﬂam@ﬂé—ﬁ}Am|A sbltiblViof (42 yahometRgpRehA)Borpiis aciyl (18 mg,

0.11 mgiel) i RO ka B "t hled e B b B et g e Ry RS

oAb @1}% Ehi@¥E4-BiGh (30AhES0.10 aaAbl) M DMBE1Z ﬁﬂptP@(BPmm (30 mg,
pyraz [ltmgc d v:nth saturgtedgl\laCI andI)CH2C12 O, gani

0.03 nph@ié and gaipratertbNa2(p@B (b4 m s¥ree Addes and the epgtitip Vs geated to 80°C

hidoh&HmBypHRFe Wér& Ve AN EEinkOthéireddioBAVEA extfadled Mith
underm}%o %ﬂz %a % gl fgund 255.0. [0197] Synthesis
saturatgfl NaCl and CH2Cl2, Orgamc phases were combmed concentrated in vacuo and

punﬁe:hdﬂ Y RE I-gl?nﬂé éﬁ’h@%@ 9'& )‘s? Y6 %E‘lcfﬁz’@%otgf R By iz caled

293.1,5o®yd 293.8i nyl boroni c acid (15 ng, 0.14 mol) in EtCH
(3.3 M) was added to a solution of

[01933- iS9€firekis ioF OB A@Ydminbk RisoAZDlY B B-ghyrafqiyf3,4vdibymimidinB-ne

4 , .0, 1 0 ). i 2 n PPh3) 4 (15,
NCMu R ey R (R AV T AT MY
0.11 n3H68 ¢ BIOHIBS hHaGhE addeirs dHOaitRE ¢fB-#A6-1Lirdpfopdt1H-
yfaqugg n at nosphere qvernight, After . coqlin

Aipyrigpidinsgamine 630 Her i 10 mmpDir PN &2 aﬂg PdFENZ)4 (30 mg,

0.03 8B 3h& sRIAIEENYECO3 ng Qﬂﬂl)"iﬁ&e aﬁ@&?ﬁﬂi ﬂh@tr@éétlbﬁ Wa%‘}iéﬁted to 80°C
and purified by RP-HPL H20) to yield

under ESargus atiespherepyeraightdA; ecqohrfgo ume@@@nlwaszgct{a@&edsylth

satura%'}gi@sdgﬁh@% Ze nOzr c[pflaiTs dvlv%r)?lcr?rr%)mﬁd), concleggated in vacuo and
punﬁsqolyy R?dHBLG (MeCtI‘]f ma@ M 1dh AF4A) aeryiedd BBS4FESI Mg M%i)wrm/z caled

hydr o- 1, 4- benzodi oxi n-6-yl boronic acid (26
29311‘7{3 %Eighmml) in Et0—| (3.3 rr1) was added to a

10194y SR HRBE S £ APy ARG PREn (L Hrpy e 96 B ifin-t-
aminel¢HA 48) 2 Adolutidrtlé RBUB)ethokFPhdyIborfnid Acid @7 )m@ il 1 mmol) in EtOH

(3.3 mipsvareddnita s aBESR T drieha | SPREGr LPHEIRG - pyrimidin-d-
ammeccs@&ﬁg @io mﬁmlﬁn ppm grr%m &ﬂmgﬁa%fu(m e, oe,mw)t@ﬂ saturated

sat ur at ed

anl C ases were
NaZC@érfbi%mB wergadaerd mﬁ the reactipga Was beated ta §0Y§3u26@79n13m@2 gtmosphere

ovem%gir / Mﬁ%pgc%gﬁ%gﬁ%@ea&wd \ifé@&ﬂ?tfﬁgl g?&%%%@%d%ﬂ%’:n

Organig pham wigre3dgmiined,ngn: gergr’pzecbm Yagu®end pyrifietby EgPoHP C
(MeC%I_.ﬁ%O((ﬂl‘%rq‘lf‘R) l5 JisRPB RBY (4. 5HePY6AZALEA). EAMERWI )b caled

284.1, found 284.1.
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yl) phenyl ) et hanone (BA55). A solution of

3- Aeet yl phenyl boronic acid (23 ng, 0.14 mol) 5 in
WELOAH1{0®28 nl) was added to a sol ution of PCT/US2007/008395

3-iodo-I|-isopropyl-IH pyrazol o[ 3,4 d] pyrimdin-4-am ne

(40 ng, 0.13 mol) in DVE (12 ml). Pd(PPh3)4 (30 ny,

0.03 mmol) and saturated Na2C03 (1.9 m) were added

and the reaction was heated to 80C under an argon

at nosphere overnight. After cooling, .the r t] was ,.
(0195 ] o By BiBESHOGE 1 HPPERRYI i BEreNSEPPheRYY: HlgRAaAOIRY dfl pymidin-4-
amine PBAIGS MRbRItGABT0REth Botbeid acldl (19GHg, BN mmol) in EtOH

urified by RP 10 HPLC CN: H20: 0. 1% TFA) {;g )éhéel d...
(3.3 mBAwss pddagdgo almtwr@@-;odgg-ls%rwmpmolo #-dJpyrimidin-4-

amine ﬁﬁ?ﬁgga&l%q‘qﬁloﬁ% IiMﬁ(ﬁ_a%)l}) ﬁﬁ?ﬁﬁ% gj%g 0.03 mmol) and saturated

m-no-TI-i'sopropyl - I'H pyrazol o] J yrimdin-3-y
Na2C03 phemal) wet&addy and theraactiomwas haateg By ¥ pirdey [ap GFgsm Fmosphere

overnigﬁtis %%r?cgﬁggg,om% %ea@ﬁgh )wa's %xg&ge_h (’ﬁth?kamrlted ‘f@a%laaﬂg R4icL.
Organid-phagdes Weleopitinad, cbhbenyratd dh oh@yolard] pyrified ki RPHRIC ne

1o 13 | . pd
el Thysh e RS NG B PSR 0 ha 2000
0968 e St Seuf e o SFb oo g BRitin 4 amine
(BAs%Sf@GEélﬁ{hﬂ\@%%ﬁ%ﬁ@&omc_tahi@@ts%g,t@d4 Nasd1) anHtGHiZ93.ml) was
g

ani ¢ phases were conbined, concentrated in vaguo
added a¢ @l splition jof 3-ipgo-RFisemonyl Nd @vEazede(8,4rdipyrmyidingt-pming (40 mg, 0.13

mol%%é‘flgﬁg. %‘g@qﬁﬁggi? 3%91% kb tahia Bhdir£84 842CO3 (1.9 ml)

Synt hesi s of )
were afld¢d apdrilrecrectianowasipsated HW%M?DPB?@GPB?%HW& pegnight. After

1)x2- fluoroph i .
i R e S B S A1 08 iy, o v
combifed dontentFtédHn(BicBo ahd purdfehtiy RP-HELE @d¢CNERObto yield BAS52.

ESI'Ngﬁ_ nghﬁ%gfcg%ﬁéﬁ%%%g[ 2’34;rrm|) in DVE (12
m). Pd(PPh3)4 (30 ng, 0.03.mmpl d d . ... .
(0197} Biuctis 5 Ty PrBy TR Y Bareols b yimidiny4-amine

BA53P BGuHBHSF 5y B ABStoRlc RPN g Q) &4 RirSSY) in BIOE3.3 ml) was
cooling, the reaction was extracted w th saturated
addedNa @ soluiivn afidpipdo- lcisgarapyl-pHapaazelelS:A-ginyBinpdh-4-amine (40 mg, 0.13

i D\ 1fsi £ R. ' do 9ml
ol AFESS (2558, FUAPAYA AP 1S Bliol g dRanliELINR00X 6.9 m)
were Bis8 apd Ghempactioy way hedter) to $0SC wilet AppgPnptmosnlicEOvgpight. After
. foynd . [ .
cooti W eilon & s BN RF R B M) spd CHRGY, Orage e were
combinkd ScadRemredtey impyremo land Padfipd bx RRYHPLIGOEMEEN:H20) to yield BAS3.

ESLS e  REE E ea ™ o o sol ut Lon of
(01985 Sprthasin o HCAR e LG BisnGro -1 risappep Y pyrazolol3.4-

d]pw%?xﬁ}nog%rg@’? ?Asﬁﬁ OA ¥B1utidn @F 2[320Wlirc21 WD e286dibtitd&3thoronic acid

008395 and saturated Na2CO3 (%Fﬁg%g L,vver e
(26 mgdBdd ramaDin EOEC B Wees afdedt o sdvise -Lijsopropyl-1H-
pyrazrafé)g%,?-r(gh%fmﬁf@arﬁﬁﬁr(ab e 0.4 ﬁuﬁ{olﬁﬁqj)Mi%lﬂrglza Pd(PPh3)4 (30 mg,

was extracted wth saturated Na

0.03 r@xRand sBhuyaied NaZRREEl Werlbwersisidad and thafeastianayayhgated to 80°C
underva%ca%gorfl thn&ﬂflélfel o%nﬁﬁhtc‘ 'Aﬁ&%ooling, the reaction was extracted with

saturated NaCl and CH2CI2. Organic phases were combined, concentrated in vacuo and
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gel colum chromat ogr aphy [ MeOH CH2C12, 2:98] to yield

BA60 (42 ngy, 22%yield). 5 ESI-M5 (MtH)+ m z cal cd
wQ@a7/1ioend 284. [0203] Synt hesis of PCT/US2007/008395

3- (4-fluoro- 3-net hoxyphenyl)-1-isopropyl -1 H pyrazol o[ 3

,4- d] pyrimdin-4-am ne (BA62). A solution of

4-f1 uoro- 3- met hoxyphenyl boronic acid (61 ng, 0.36

nmmol) in EtOH (3.3 rr1) was added to a sol ution of

3-io0do-| -

purifi B BHIES AV BY A Bils TF AN M40 108 A ig. ESMS
(1\4+Hbﬁn%16&81fh)fouﬁd(35’ﬁ’lm3)4 (30 ngy, 10 0.03 nmol ) and

Saturated Na2CO3 m) were added and the reaction

L S e

yl)pheWDb&aﬁ@iel{Bﬁ&Sj Mlumdoﬂma@lplﬁngm«nup laaidd23 weg, .14 mmol)

i =1l 3 258 oy SRS EPVHAT ShranRy T RePE e BEFSriaga -

d]pynhﬁ(limaﬁggmﬁo(ﬂﬁ rﬁéa) 13@n1c4[¥% v d])2 mPﬁIPdVBPKx::)lAM‘,BQ nig, i) 03 mmol)
cal C U n es| s, o0
and sagurpipd N O ) Bisin et 3 dhanebPuon o S AT o 80; Caungler an

argon Iaim htafe‘Weﬁﬁ%ﬁP oA fréro Rl b, thérée@hdh s eﬂfra&é@ Fith saturated NaCl
met hoxyphenyl )-1-is

fluoro r.opyl -
and C C&%ooeg@mp%ﬁsswm QATRRIRS FPREEN tegipd Vaeu%ﬂ%ﬁwi;ied by RP-

d’@ﬁ o TFA8 7 @ dls%t &1 QESIIMSF\@FH-i-m/
HPL on atnD {erT(;F Bqu}él%a(SOOuLa OE’S m)yll V\zs adde ) ‘

calcd@?@\]\l §ouwlt2ﬁ6d syringe, while stirring. The reaction
was stirred at roomtenperature for 3 hours then 20
[0200% orByautiasistodf dfqmmhmubxswpnbgcymﬂ H—pﬁﬂz@is[ii@-d&pmmah@é tyDphenol

(BAséf\'gg g&(.\%gﬁ ﬁgﬂﬁ%{)@g@% SRt Rgccr'éﬁ;@ B, %ﬁﬂﬂzﬁlgxgﬁ gx' HlOH (3.3 ml)

was ad&d th,a Jobwtiisth o¥8Biolo-1- [s@ﬁ&@]ylmﬁﬁamls[m d]pynm1d1n-4-am1ne (40 mg,

013 migpd s DYES ) SPAEERIN 1D ] mriol hd by Xa2CBs 1.9 m

were ch’éd%a liOfe@e o Wb Rt e &80 oD@t én afgdii ai&ésﬁﬁré@venught After
.45 mol) in EtOH (3.3 m) was added to a solution of
coolugg, tm@a‘pthlg\@ﬁ gpactadyyith saturated NaCl and CH2CI2. Organic phases were

comb%)l\éyga%dﬂfg{}ﬁ%téd %]d{?éé%lﬁ 3%% 'p?lggi @Wy'i@ f—ﬁ’id@de@N]ﬁZWi% TIA) to yield

BAS565@2ungt38d6 SI-M (M"‘ﬁ)mlii/@ %&é@ﬂodn éo‘%rh’ez%hct i on

was heated to 80C wunder an argon atnosphere
[02013v @)mtljﬁsis ofAf-(%amumahngxop)ﬂdH—pmtzobEB alpwinidioidew)-2-

oo FEASEL S RSy SR BB me. o6

mmoB ih B6@HJ8I3 |D| waw addudatal sofitimmiof 3-iddoH-1sbigfapy]-1 H-@&]azoloﬁ 4-

Aoyt ggeng (| Q0RRD 50D a O A1 0 HBERSIR o', 0.03 mmod

and s&tfrtdORRATOE(8:9%hI) \{/&2 @&]lecﬁﬁ&lt the s¢aetioh was heated to 80°C under an

argony gtrglgsﬁqrgr% 874@@%38 p)ép % ggg re%‘égétg)%sw:fs 69 a%treldrgn(tjh satura¥ed NaCl

and c"‘ﬂ [c%erﬂg&hH Bhiksed- W@é BompRiea ddnkedirdtSORY PRYb ahalpnﬁﬁea 8y RP

di BAG
wsing e acse SO RPEREER (S a2 %t@wwsg&% me,
o I syringe, while
27% Yol ESP 33 %@:ngﬂ@gc&lcwsx bl 288!

ction was

[0202] Synthesis of 4-(4-amino-1-isopropyl-1H-pyrazolo[3,4-d}pyrimidin-3-yl)-3-
methylphenol (BA60). A solution of 4-hydroxy-2-methylphenylboronic acid (110 mg, 0.66
mmol) in EtOH (3.3 ml) was added to a solution of 3-iodo-1-isopropyl-1H-pyrazolo[3,4-
d]pyrimidin-4-amine (100 mg, 0.33 mmol) i;ngME (12 ml). Pd(PPh3)4 (30 mg, 0.03 mmol)
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5 stirred at roomtenperature for overnight then
concentrated in vacuo and purified using by RP-HPLC

WO MeCMI4920: 0. 1% TFA) to yield BA93 (6.7 ng, 35P6TUs10d)/008395
ESI-M5 (MtH)+ nfz cal cd 306.1, found 306.0. [0207]
Synt hesi s of

1-isopropyl -3-(3, 4, 5-tri met hoxyphenyl) - 1H pyrazol o[ 3, 4
-d] pyrimdin- 4-am ne (BA64). A solution of

and satuﬁzﬁegbrtargbg; hoxy hegr%lﬁggerzcgaqfi@%g%gcg ég? q%aﬁ%df) %Ogaouln?ler an

argon %%%{ ﬁgc?rla glvgxgﬁ)érln@rgllblﬂér 'Eb%l’ivﬁr:galﬁé Rhéidh Whppttkdetal With satitdied NaCl

12 m). Pd(PPh3)4 (30
and Clg208. mlcaqli)QS§awgp gpg@mqqamm(rqteg 1r|1ﬁv§c %&%& by silica
gel cofififh & m%f%%?a[aihg Rd%m_@%ﬁéli 9.9% fo YRULBARD (@5 G 22% yield).

a rmsp ere After “cooling, the reaction was
ESI-MSxiM-eld)-eo/ni4lhd 384, foundd8NaCl and CH2C12. Organic
phases were conbi ned, concentrated in vacuo and

[02031pu Siyhthesls by 3:(41ﬂ1maogahemokwh~engz5 -lefsopropybdHapyrgzolo[3,4-

P e AR il SRR B St ot s

0.36 maueth REBIOHGE.3 m was added to a solution of 3-iodo-1 —1sopropy1 -1H-

Pﬁaqui9é3f‘?rﬂ]rﬂ%’ﬁ¥lll11ﬁll1af(haﬁgn€ é&i‘é&@"x Basndh ks PN 248, Ba@Phdla (30 me,
0.03 n%n@'gh{(lrg&tﬁmbbg[ 9thD vtk dddeliOnd e réacEi8n MR hbated to 80°C

was added to a sol ution of

under 3n ipTgo- annpsd}sr@pwmnght pifiarencdins, theapanfioniyas sxiucted with

sanna%ﬁ‘l\'f'%l%g (’fﬁ%gj ?(gr 2 L&Qhat S ﬁ\‘@&ﬂ%ﬂég}lcmﬁ%{%ﬂ%&&vﬁﬁ and

punﬁezm;esihem geltdobume ammmmmm@ée@ﬂ—rsm,&iﬂ%}toaﬁeld BA62 (40
Vern f, lin t he
mg, 44 éa%"rlﬁﬁf%é@gi&?ﬂ“ P! éaqﬁ? zgtf%‘rﬁgdtﬁg‘pr\laog and CH2C12.

i.c phases were conbine conce i n
T e N e T L
ﬂuoroE Q& A%oﬁ&]ontdeA&i a@- @Mﬁorb@@ox@ﬁﬂeﬁ&l}akdéopmpyl -1H-
S| - 25 H+ mz calcd 314.1, found 3} !ﬂ&ﬂg]
yraij9[$t ﬁgg;mgl 1n-4-am1ne 30 mg, 0.10 mmol) was dissolved m (5 ml) and
stlrred]Tr%&%PQﬁ gﬁ@b‘rxr | m l'fEréj' @E@(SY)DML' Y5 Ghd)) Rra¥ haded 16w Iawh a

i n-4-am ne (BAGB). A sol ution
syringg, while a@mgxﬁmﬁrrpmtmnws& sjirred -2 5pQem temprrpiyrg fag@ hapgs then

concegt%ré(gd ﬂpOaQ(Ju?o dfu}lgéd s n%s@ic)a RS0 RATEGrbRaf Py [MEOH—

0do

CH2 QY2985 tolyeeld B Gt (et 4% aivld)e ESTMSVEHB 2 3nkmpalcyl 288.1, found
2881Dl\/E (12 mM). Pd(PPh3)4 (30 rng, 30 0.03 nmol) and
saturated Na2CO3 (1.9 nl) were added and the reaction

was. heated to und arqon atnospher
10205} SyRfe of A ot i AgnomeEviteny Bl HRoRADS B ayrpegiols 4-
d]panuBﬂl 4~iﬁﬁﬂé @1&63)NQQEolaﬁdn OF2 Bl diflub¥gamah@phphenylbeionic acid (84
mbi ned, concentr :35 E)dacuo z?nd 51 V\D@oiﬂ/ 1149 6
g, OUBTRIED b FHOBLGE I 4 FAGEE By S PR fbfodog - iipRropy 1
pyrazsllatwmgg’ﬁhﬁm 4L YR 18,183n281 ﬁmMEe(hd 3 6?d(]ﬁ@13)4 (30 mg,

+ mz cal cd found 316.
0.03 ngpal)iaad|satugated Na2CO3 (1 9 ml) were added and the reactlon was heated to 80°C

underla?%ggérpfcgw ooémﬁémoAqfé caaﬁﬁgwmaé%a wad BRYAcRZONRh

I n-4-am ne
saturaged NaGl and5CHBCI x9mmh:asas:wgre(®n§nn¢ﬁ, Goncempriedia yacuo and

punﬁg'& {){/ sﬁga gel column chromatography [MeOH—CH2CI2, 2:98] to yield BA63 (50
mg, 17% yield). ESI-MS (M+H)+ m/z caled 320.1, found 320.0.
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5 in CH2C12 (50mLl) at OC under an argon atnosphere.

DMF (9 drops, catalytic) was added, foll owed by oxalyl
w@hkdooniqes (12.7 m, 0.147 nol). Reaction was WeCTES200T008395

roomtenperature then stirred under argon for one

hour. Reaction was concentrated in vacuo to yield

3-fluoro- 5-nethoxybenzoyl chloride (BA67). [0211] A

solutlon of malononitrile (2.87 g, 0.044 nol) in dry

(50 M) was stirred at 0C u r ar gon
(020615, Swihiet f 4 eamemepschippr- Deoraroiel -y y 2.
xyBhRenyl)-1- 1-1H- lo[3,4-
GBS S i o e
dlpyrimidindr-amime(BAG3) (CGmen Oér*r}lﬂvh@'?érﬁss%‘@édn Vn(gﬁl ) and BBr3
(0. 630“?&?6 55 ﬂlm%lé%'aﬁ@e §WW'5V s&/ﬁn Q%H@éfﬁ'ﬁh L U.l‘h% réddfion was

red under argon or 24 TN HA was
stirredsit owdry temiplrdiure forovermagitithen mrwatr%ed vmsacelsetarlé cnuél@ed using by

re-smf e oo S90FARUFTER 4853 679 A E RS oo
m/z caleE3@b. 2-fo(3d BOGIOr O- 5-
nmet hoxyphenyl ) ( met hoxy) et hyl ene) nal ononitril e (BAG9).

[02071 021R&thesis of 1-1sopropy1 -3-(3,4,5- tnmethoxyphenyl)-1H—pyrazolo[3 ,4-d]pyrimidin-

3-fluoro nmet ho en ne e) m
4-aming éBM‘B l(fésmlgtw@ o534.5- %BP?tX MUK aﬁé% b 38%mo in
EtOH Z? A 'Hll§ W&ﬁeﬂ & a YERE6n %@ 3369@-’1 -1§$ﬂf8§ﬂhﬁ'1%)yrﬁ6%[§ A-8pyrimidin-
) was ad and reaction was

4-aming (7|0rmg,g) 2%) rmg@l) in RMB 412 Ré)aclfd(BﬁhWQF%g W3 12’@101) and saturated
Na206§ 3? @%ﬁ & ah&q\%ﬁlutﬁe a0f1i9h Wad hefted 86 HOHT: REAR an argon atmosphere

rnight to yie ntermedi ate 5-ami no-3

overm(gﬁt f Afier eoddingpthie aracpionwas)exracted mﬂma@uateéé%%lrﬁn@ml%02
F
Organic AIE éswfv x%g_cga(a?iglggd (:ggégn)cra%‘cin vggﬁjoeguﬂglﬂ'l %i?é? %ﬂﬁg%?i@ﬁmlumn

under an argon at nos
chromReaeiphyMeGH—cCHREW, 298] dHX!IBI&\BsAGdc(d@ dng, RO yieldy ESHYLS

whi t e I.pi.t at of solution. Precipitate was
(M+HS?5I“1‘/§8?1§8 32%& gdﬁ\%th dH20 Solid was dried and

urified by silica um 25 chr omat ogr aph
{0208 Nmm yj-lswogy)?}t(@ﬁy:ugegxoxypheny H—p%rraz%lg[B 4-d]pyrimidin-4-

0 honyltd d (105 mg, 0.58 1) in EtOH
m"%ﬁgﬁz | %%&ﬁé"%%ﬁﬁé’mﬁ% am néomlgﬁ%)( [&%3 mmol) in

(3.3 ng)) (v@asfddded & & solutipm Ry priedsrljisoprp rlaFi-@VEﬁZsb&E’é}ﬁyWWHn-‘*-

aind OO T MR PRI g s

Na2Ca3d(1r%eabtwens added snd thegeaction mrhea@dﬁe |8 @ med@rr@eargam atmosphere
ovemfgbg ;l al Nt gr%eghe re% %%CVVQ %@Ieﬂ@@tﬁgat&&e’h%a& andICﬁ§C12

a syringe and reaction
Orgarii¢ phasesi wfem ccﬂnlmnad,saon&ntraﬂed #2@060 wad pnrfied byl sbhiga gel column

chromgiopriii (M LEBCRE SR Yidu AR RS s siE Es s

(M-+H)5Gnzlchlcdedd 4a] dehdBTdt. .eact i on was extracted with
Et OAc. Organi ¢ phases concentrated in vacuo and

[0209PUT $riRBisUse 1'1&0 ?PsdeMCdl(rMaQ&ybl?ﬂm&ln-sL%)Iﬁﬁbywolo[s 4-
yi el’d BA79. esi s

d]pyrqméybﬂ@sém ﬂLAéﬁ)( 3A1*‘»Plylélp6254 ﬁﬁ%ﬂb&’@@w@ﬁ}}ﬂm Ipi-Syhogoric geid (106
mg, 0 r;ﬁllc-ﬁ ylﬂyﬁtdﬁ gj %‘ gﬂ HHsTHAdk B P galutlon of 3-1od<?-H-1séopropyl -1H-

pentyl | 'uor o- 5- met hoxyphenyl
pyrazpya[aéed]pmmdmi%gmm (@0 mgz1 023 meolBAN 12g8)mPg(BPh3)4 (30 mg,

0.03 rmnol)dinsc’issgljt&{% d'@g@gi% grﬁ) we)e' added and the reaction was heated to 80°C

under an argon atmosphere overnight. After cooling, the reaction was extracted with

saturated NaCl and CH2CI]2. Organic phases were combined, concentrated in vacuo and
51
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BBr3 (4 mL, 4 nol) was added slowy wth a syringe,
while stirring. The reaction was stirred at room
wo eovpareeare for 2 hours then concentrated i n REDUS20aTIONS395
purified using by RP-HPLC (MeCN: H20:0.1% TFA) to
yield BA79 (69 ng, 57%vyield). [0215] Synthesis of
1-cycl opentyl - 3-i odo-| H pyrazol o[ 3, 4-d] pyri m di n-4-am
ne (BA80). 10 A solution of

3-i odo- IH-pyrazoI o[ 3,4-d] pyrimdin-4-a
pusifiod bycHRrLES) SHiE™ RECTBIETY ISR TCRACELE:{H pfBacs. BST
MS (WH)’J&%@JM@PGHH%&H&B%WG under an argon

at om)sphere | odocycl opentane (1.0g, 0.0084 nol) was

0210E S5 BB SN A13 TT98 40 SO B30

d]pyritydifii4- amatel @A79)56I-ﬂam0 Sﬁmsthpaybeprabi%cu(b(ﬁmédm%mo]) was stirred

i ol 8ouTO PGt ) bbb 5 VA0 08 SRS s e,

follow‘é@ bﬁ}&i&bfﬂbﬁ%ﬂde (VAT wl, amw pnisl). f Reattioniweg mﬂn&d&to gedm temperature

then s ggg% Cgrré)@l %068 gpér (}§/E O@%%g%ﬁ%p‘@%h#é{g%% g)gyield 3-fluoro-
5-meﬂ§§é(§rb@nchﬂ@ﬁﬂn@3@8@67i .0216] Synthesis of
(4-am no-| -isopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n-

[021 112 Ate 5IBR&T ?f)n%folaagﬁﬂf% (Q%&% 0. (ﬁﬁ?ﬁgl)% BABEA®)(504n1) was stirred at

lon of tert

0°C ul(ldhmn@rgmt moapﬂmrnyNa_H ig peraffin eaddrad & - A6y Phiveasaddad piece-
wise 19 £ DaoRLiSn ( 39%udr8- 5 rple&‘l%x%%lz))yl' MR BAS7,9.099 m¥PSvRAUEL1ved in

a sol ation
50 ml Hirg TEIFoprimdded Slomdyime tedetign. aR edatijod, wiasdy pyeiditp dpem4emperature and

stieed b AtaoR 1p524 oo DR tavEbate o alihongpgetion mixture

was eXttacledWith MRO@ ca digdnia plladdsavere acinbinedyddedwith enbgnesi8fiGulfate,
under an argon sphere overnight. After cooling,

then cppeenirated;ip yacy© !@gﬁrﬁ@éﬁlw R saturated Nad and 25

methoRyBland1) (fReRRl infhfRAS NGB (B18E9). concent rat ed in

vacuo and purlfled using silica gel colum

[0212&/{[3‘lS | gso aat F%Nﬁ%l’i Qgﬁgﬂ_xlz g‘y)%gth)\dbx?é YalthoBARTe (ER0EL 0.029

TFAand "stirred for .one
mol) shiored inEtOBOEROMEhgaramicmperphre uaden 4nargon Kpesphopgs Hydrazine (1.4

o, 2T O 5 R S RS it v

concedtézted litw e&uamﬂk@@ﬂ&dmymmme}nfght teLyield mtﬂnpeﬁagc 5-amino-3-
ow n | r

e 5 e A i 1607 0Bl o

addedtahﬂrreadtmml’ieateﬂdollﬁg?l_argzderaamchrl o gﬁm&ﬁléditeldvgrrb%ht Reaction was

cooled o FHIGYES pides (40D Fpimmbub it saacmitad APt ol Precipitat

was cSHéo%edJﬁmWaﬁrea&hhpaHabe Sollid-was (&fddr@ﬂ)ﬁm'ﬂﬁlddmyl’sﬂi@ @l 3olumn
4- d] pyrim din-4-am ne (BA85), ASO|ﬁJ %
chronpqEHBOREs G HOR BgHo yictd 35G: Hiord 3 Rethoxyphenyl)-1H-

pyrazBl%Bff%f)gi&hld}mﬁ vaan e ?kb%o' ane (137 ng, 0.43 mmol) in

m) was ad dtoa sol uti on of

[0213? . -Er‘ég?ﬂhB} Jg&&ﬁ&%?hkhnﬁg L Bz &oﬁ ﬂhﬁ}%{ﬁi{%g 5 4@%%@%75 100
mg, 0r3§6 0moD wasodiysodved inddPMEA € dnINaKCOOI (59 nng,)1. 56191”@101) was added

and reacﬁlon was stirred at room temperature under an argon atmosphere. Iodocyclopentane
(0.134 ml, 1.16 mmol) was added with a syringe and reaction was stirred for 2 hours. Solid

K2CO03 was removed by filtration. Solvent was partially removed in vacuo. Sodium citrate
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and the reaction was heated to 80C under an argon

at nosphere overnight. After cooling, the reaction was
weziraced with saturated NaC and CH2Cl2. O ge@ii/tsS2007/008395

phases were conbined, concentrated in vacuo and

purified by RP-HPLC (MeCN: H20:0.1% TFA) to yield BA85

(28ng, 36%yield). ESI-M5 (MtH)+ nfz cal ed 362. 1,

found 362.0 10 [ 0218] Synt heS| s of

(50 m}) )Mag_adg%zcgo l 79!@%%% gvp act Izl%lt(gks Lb g]a.rﬁgr Ihases concer%rated in
vacuo §1_1é %uhﬁemasﬁig Wt e ?Mbo‘,NlHneqm%prj to-AyIdaB ATl 3,

] pyri mdin-4-amne (BA85, 0 nmol ) was di ssol ved

fo214] %@%}% ot J?ciolp%ﬂgd %B(m%ﬁ ﬁjﬂfﬁor)%gﬂﬁénw lesbiof3 4-

d]pynmﬁns:t amnrtac(BaﬂQd)o rh-oyclnpentykBui@efliare- %mequurpb@ytlhbﬁ-

poeaREERRIHB S S P00 PR e 431 Dby FREEI o .
BBr3 @ R} mcﬁ&vab@dﬂéd%ﬁwblyﬂivith aalyeidge, v 1estirfingnTh8 4&icBon was stirred
0219] Synt hesbs of tert-but

l .. . .
at oo tCRPETHNG 97 7 LGP SN PRS0 WEso A4 PRy Frting by P HPLC
MeCNIH2&. 1 0 £y tb-Hald®X Y e9emgPFBR)yield).sol ution of
tert-butyl 5-(4,4,5,5-tetranmethyl -1, 3, 2-

[02158 ?}%ﬁ%ﬁ'd’i‘ﬁ @ydagﬁnyw Bﬁ@llﬁ-byﬁéaﬁ?zéﬁtcgﬁﬁ&%ﬁﬁ-%ne (BAS0).

to a solution
A solwion of 3-1odo 1H-pyrazolo[3,4- d]pynm1d1n-4—amme (400 mg, 1.53 mmol) and

kacqs % nple SRS 6y Rt wdr o iy e G e
atomc@plﬁ)é}erﬁmdbc)ycmp:bnmdil e 08P oY) Was sldei witlwe syringsd dipaction was
reﬂuxg? HB@%%&%‘SI? %tyéoosﬁ é%ffbp;ﬁ{)l‘frg bghg ?&C’:@? Glas 8V ﬁltraéxon.

C00 the reac
SolveﬁD(\trhs’ipirﬁdllwddiOth l‘vabt&d Mﬁma:mdatéj(mm w@s gdﬂadcand reaction was

e re OI’TbJ n y concent ted in
extradii VR EHORF- (P EPE BT SR RBO Py ETR BB A, usigg silica gel
colunﬁ%hr&ﬁhbﬂg@i [M%‘E?IEWHMF), %:9% Fidldihg m&mmo thg, 6095 yield). ESI-
n esliIs o

MS (Mﬂ'lj}ﬂm}ﬁd’élcd?%)}(} fqundsihGpyi - | B pyrazol of 3, 4-d] pyri m
din-4-am ne (BA89). Tert-butyl
[0216%- (Syrdlndsizoef] 1-{3Ghaming- 1+1$4ppqmézléi-py@qu£§ pyHlpyrimidio-3- y

oA . SETER O K e ey b

(4.4 5t’53tﬂtraﬂteth}ddn3,ﬂehpmtnlae-2 ythélennlagltbamtqﬁmpung QuAGmmol) in EtOH

3 SRR R B a0 s HE Bl

ammeE@Aﬁ@ 100ig)) O30 el i DMDEL 21ml) RAGEPIZZ)3.(80 nig) OWD mmol) and
saturattgf }\/a%éégz(? 9Pm1 /v%'JeSr% 919 éé) gn%:)igs reelc?lgi% %vlas ateg i 538"6 under an argon

atmos'i»héﬂs' SBright. - Afted culing)the kddciyh aze lerfractdd diithysaturatdd INaCl and
1H 1 ndol e- 1 - carboxyl at e BA8 2 A sol t|o%8
CH2('tllgr ((ngalpy |phgsels avege gomt bined, conge ingvagno and purifie using silica gel

colunﬂi é}ﬁ%ﬁﬁ[ 'MéO)HU:bHQ@‘Di 6‘4’5] Cﬁélb@l@BABE BAX] WEs dissolved in

nmol tOH (3.3 ni ) added to a_sol ution
50: SOO(EH2C12 TFA and stirred for one hour at room temperature. The reaction mixture was

conc%ié%%Qn vgbé@&{cp]%fiéd'ﬁ %?%Rll’olhﬁ ¢-@leg ‘HQ@"'O”I%"I@W)”@) yield

12 m). Pd(PPh3)4 (30
BABIL (ARG b dirdolyad i GERETAERI0Gn] B @ L viome uasided slowly
with %?ﬁ%é%;h whild %{ﬂ'r?r% V@f J@%@Eo%dwﬁsostﬁ'gg at QS‘&B t&Hp&allfR€ for 2 hours then

ere ove
concentrated in vacuo and punﬁed using by RP-HPLC (MeCN:H20:0.1% TFA) to yield

BASg1dd.
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cooling, the reaction was extracted with saturated

NaCl and CH2Cl12. Organi c phases were conbi ned,
w@emcane@t ed i n vacuo and purified by RP-HPLQCT/US2007/008395

(MeCN:- H20) to yield BA88. ESI-Ms (MtH)+ m z cal cd

419. 2, found 419.1. 10 [0222] Synthesis of

3-(1Hindol -5-yl)-I-isopropyl -1 H pyrazol o[ 3, 4-d] pyrim

di n- 4-am ne (BA94). Tert - butyl

5- ( 4- | tyl 1
[0217) yéyntim ﬂ%l%‘l %%?%ggg?ﬁéﬂmw B OLW@%’S%&W@&
d]pymﬁﬂhéq %@@Ab’éﬁ A%h&td;{dfezi(s‘ sfonmls-rhaubxﬁshehyx)m 4,5, 5-

erature. The reaction m xture was concentrated in

tetram@tagﬁbﬁaaadmpab@rpla@e (137 mg, 943 mrmoDin EtOKEEN mib Wes pdded to a
solutlo§1c§)3 {oQoN! i%k:gm?g@ gﬂgﬁ'zr%dfw@z"égﬂ %dert—'é‘)rﬁnﬂgS 8! 6916 mmol) in

nt hesi s of

DME @2ayb) WS?RI;&M B Biza0gBmenhbepdiseiyatpd Na25(3:d o wiligvere added
1 M Al
and iSRRI g SR RN O, pRAF i adon”pbbasRe Blopmiaht, i cooling, the

reactiont Wi éxhaﬁ&ﬂmmtmuamwm GHRG1A. o@rgafmc phases were combined,

concrEl ek SR B B B A Pt g ieta mass

(28mg( 3694 eldf.- BSI-M® (V1-+81)¢ rs/atcdlcd36d. 12 BolalPIE%0.( 0. 95 )
wer e added and the reaction was heated to 80C under an

[0218]ar @gﬂl g%ﬁ%?%%ﬁn@%ﬁ:fs%&?z}- ﬁﬁazdhgpm g;)ymlﬁama-yl) -5-

extrac saturate

bromo@hem 1BAGTYai(3-bermeSsmagiox yplyDnkrisopeenyd d At-pakagalof H4-

d]pynéli@g%-gﬁg Aég&)@y%@ﬁ'a%%a@é@%ﬁ%@lﬁ (Zlorgg %dCBBrB (1mL, 1

mol) v%(}xdﬂf:d flowily w1314a)smngg5wpﬂg Stirtingy agactiogfwas stirred at room
tempeEﬁhsirl zlc')r ﬂgﬁnelmﬁf%%ﬁmhi e%ylh Jathcfﬂmﬁ’é@uﬁng 139 RP_.ApLC

(MeCHMHH20 001 %AEBA ) t6-yield BART elcol ’Hm(gélsl%gflelﬂ) 2BSEMS$ {MiHE)+ m/z caled
4 .?()—Ié% 85 m) was added to a solution of
348.0 §0; sopropyl -1 H pyrazol o[ 3, 4-d] pyri m di n- 4-am ne

102190 G pedort ouid ardrasmneiienRropyl b5 myrolakcy s Ripicin 30

1H-m&6!1€ M‘ﬁb&& &lei (BA SA%ﬁtﬁﬂl dfQeR Pty rsd@r,4 srs -Rfr@flthyl-1,3,2-

at nosp ere overnlﬁ After 30 cooling, reaction

dioxabprelaend-phckEbinddle--coshazyiate P w Qaﬁb WHEtQ}{g(aﬁi rl) was
addedQQ Basshy :gsﬁ o 3- ﬁlgl’g'L Sem gNi‘ﬁH%& 4,48 W?rﬁﬁlr@m-‘imnéeA (75 mg, 025

yi el d

mmou IDBIE)2 mmd@my; (ESmavB. qswmon sauspted Ne@€Q3 (1.9 ml)
were T(%%g é]‘g %3\3; ] %tgcl%s 60%)? ggaqu &W%%ﬁ@?&?ﬁ%@ﬁ%ggﬁfh%% overnight. After

coolink; &Wbapmtwhs Stactadiwithosatdrateld) NaG-andr GH3CH]. 30gadiqghases were

mdin-4- 92
combxixﬁgil el <f1n \(aﬁor 8%1‘? nﬁQJi H{, ?8"}191(: (MECN:H20) to yield BASG (93
mg, 9% @eld).1 ESBMS MBS mucbatbdt 362al, falmal 36h0.of
3-iodo-I-isopropyl-IH pyrazol o[3 4-d] pyri m di n-4-am ne
[0220{)2ESgiﬁmesm%f@Z@Hr&Rio)-SLﬁ) Pk ﬁLDH p%(zB 3,)44d mﬁ&n-4-amme

and saturated Na (0 re a
(BASY (Larkhuty adﬂraeﬂnmslsﬂ@rgpxhllrld)ywekm%d%ﬂlpé(ﬁna Y *ffindote-1-

carboRJ1HRIB2EIE 9 N E T molf Wheissd10td AXB0: 5@ @H?_@IQI'I'IQ’U aN@Stirred for
extracted with saturated Nad and CH2Cl2. O ani c
one hcpmgaj gseom temperature. The reaction mixture was concentrated in vacuo and purified

using by RP-HPLC (MeCN:H20:0.1% TFA) to yield BA89 (4.8 mg, 75% yield). ESI-MS
(M-+H)+ m/z caled 293.1, found 293.0.
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wer e conbi ned, concentrated in vacuo and purified by
RP- HPLC (MeCN: H20: 0.1 % TFA) to vyield BA92 (23 ng,
wOgIebed). ESI-MS (MHH) + mz cal cd 319. 2, f op@mUS2007/008395

319.1. [0226] Synthesis of
3- (2, 3-di hydr obenzof uran-5-yl)-1-isopropyl -1 H pyrazol o
[3,4 10 d] pyri m di n-4-am ne (BA95). A solution of

, 3-di hydr o-1 - benzof uran-5-yl boronic acid (38 ny,

23 mmol) in EtOH (1.65 nm) was added_ to a Sﬁiﬂﬂﬁon' 4

[()221]01c Synthgsis of tqrg@ﬁtybé 11- -apjipo-1- cyc10pentyl—1H—pyrazolo pyrimidin-3-

d . 139.
yD-1HE4G8 Oi-%as'é fl%%% 'A[‘s&iuﬁ,m 88 83%&%%5 (@41; e ainetiyl-1,3,2
dioxabsaelan2t wor L irdob- (@mxma}e Pén&dlzl%méfm}) %rh’%tqfé&%&“alﬁ was

added \f\@g sgﬁﬁhﬁ b ZQO&Q q:-ls%f}GEﬁl-ﬁ@ ﬁagi' 230 §t4n@]§ PARF&in-4-amine (50 mg, 0.15

fter co thI’] Wwas extracted

molmtm(lﬁahl)r mmus(mg, @mmol)@g&hmat%h@é§%l§ ml)

were qégn% %&%‘%&5@5 %g ot?éﬁaél{lgld% e zg%éﬁ@éﬁ%%&% overnight. After

coolinp e YeRitidh wdsSixtrabied (tjaturate Nalland IBCIZ, Qrgang phases were

9 022 nthes
comblgef b’@ﬁﬁ%'f awny axlcli oliist %?%B}{,BPFII-_I'?Bg r% Oﬁ: [H:’Zgr) tg]yleld BAS8S.
ESI-MB EM %&W&z%&lcd(ﬂ&%}bmﬂ Aolution of
4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an- 2-yl ) - 1- benz

[ozzzgf ? ﬁle(sg@fg‘ogﬁlH -Afiof544)- é)f ;Ib)rl 14 9?&42&1(@5 4fd]})yﬂﬁ1$dm-4 amine

ution of” 3-io [ sopro

(BAYYy EerobwyBs44dimie-lraselapentykrithpyreaelo ¥ ddpyplmﬁsn*ﬁ Yir1H-indole-
a5 i S A 3 oy el oo ot o

tempmeh éEtteadta¢tiprBO X tung rwisrcoapendrateshinatagne phd purified using by RP-

e CUGHENI oy GRS LR ISR S QL ol 1.

found3a®t®.ned, concentrated in vacuo and 25 purified by
RP- HPLC (MeCN: H20: 0.1 % TFA) to yield BA96 (19 ng, 72%

[ozzsrl @Zsﬂ’llhesi%%f 1@@&;&%@1@ (3, 2-deaktBex Aienil)- T0ppehz3 063 ,4-d]pyrimidin-

h
4-amite (AANM. v SP RIS deknipnetherphraaBPIoRiS 3Fid {4\ 33 mamol) in

EtOH; (X@Snﬁ) v@ﬁs%}f@ kea %luﬁgﬁggiﬂodo- —1sopropy1 1H-pyrazolo[3 ,4-d]pyrimidin-
I-cycl opentyl - 3- (4- et hoxy nmet hox

s () a9 Sy TN (om0, BOCHRNYA (3190003 snggl and saturated
Na2C%3qu) l\l'? %'gﬂha?gac'tlgn%(ﬁjcgteﬁgto gbIC aRder3h  argon

n argon atm)sp ere. After
aunosphmgtcersnnghta o%ft@‘mombeg,tth@ mgintlom wag exiragied Mﬂlrsra@gatﬁé NaCl and

CHz&g > d} guilig grl%%Zer@ g{éﬁg goﬁéﬁ@gﬁﬁgﬂxggg%% 113*2%‘15 A8 3lrific 8y FP-HPLC

(MeCEUHB(BZ@ PIRADBAIYH 8.4t the 2 8% ryidd). rBSIeMS @M vHYtiov/akalcd 340.2, found
3401pur|f|ed by RP-HPLC (MeCN: H20: 0. 1 % TFA) to yield
BA98 (3 nmg, 13 %vyi eI d) ESI-M5 (M+rH)+ ml z cal cd
40. 1, found 340..1

esj s of N .

(0224}, (Sﬂr{th@%ﬁ%(mﬂ%@d TI‘HS% ;Haifér%r%z°i°[&}%9}RYﬁPBFW‘4 amine
(BA9$) YA)sbﬁmdﬁQiﬂlfH%%f-ﬂ 1341bmhwwmd mgl 0. QBAQQ()I) in EtOH (1.65 ml)

3- (4- am no- 3- net hoxy henyl ) i sopro
was agdediton eflution ef %rwdqwf ﬂmrmyéﬂifhemm@ﬁw @wrnbdmﬁ -agine (30 mg,
.1 ) 5 50 HAEPAD Tl i sl 54000 035 m
were 3ddndeamd-the reactipa mas heged 5p80AC uirdes amapgon atmesplarge @vernight. After
cooh&f e }e%‘nmaé Ekfra{c%h RURsRHueRta N2l btk cr2Cl2. Organic phases were
combined, concentrated in vacuo and purified by RP-HPLC (MeCN:H20:0.1% TFA) to yield
BA91 (14.6 mg, 50% yield). ESI-MS (M+H)+ m/z calcd 293.1, found 293.1.

55




10

15

20

25

30

K2C03 was renoved by filtration. Solvent was partially

renoved in vacuo. Sodiumcitrate (50 nm) was added
w@ana7nemes i on was extracted with saturated NaGPCEHOBS2007/008395

CH2Cl12. Organic 10 phases concentrated in vacuo and

purified by RP-HPLC (MeCN: H20:0.1 % TFA) to yield

BA99 (8.4 ng, 24 %yield). ESI-M5 (MtH)+ m z cal cd

357 2 found 357.1. [0230] Synthesis of

- et hyl - | H-pYrazoI 0[.3 gy‘ﬂ %rl m di

[0225]( Bﬂxg@;\)esm Af 1§@»p}ﬂpp5 f(lH-lndof- -pyrazol&_34tf-aiﬁyrrll?nidin-4-amine
I 1Pin BtO39(1.65 ml
(BA92é]mAf)§@1§irll$'ﬁ % Iégéiﬁ!(l@l[-éﬁgﬁZlﬂoPd‘rﬁb H&lmﬁ %rgam L 1%emind )Jm t039(1.65 mi)

was adsteilito agobution e @rlpéﬁﬂelrsal’f@%l-lﬁd@ifa?éa@[ér"géh’ynn“dm"l'amme (25 mg,
0.076 %@g&[gﬁpﬁgﬁ (6 ﬁﬁ} ! P&’@!ﬂ‘ﬁ % 0ld3 fHmo1y aﬁtﬂsz{%&e)d NRECO3 (0.95

|nge was stlrred under an
ml) waregddedambthe heao@matwasdmtedetorﬁ@?@md@ gnoargon pouesphere overnight.

e S8, R A Bl ST B e s

were cﬁﬁiﬁﬁﬁbcﬁ rROnéedm@atdddn vaaso arekpurifixidasly RPHIPEC @(tﬁCN)Hj?ﬂIDd% TFA) to

vietd B8P3 (E4 o Crriion BST AR HBOm B @23%313%‘}‘% g8

| di BA109 (212 , 10%vyield).. 20 ES|
[0226¥n %mg%g@ oﬁs@g?( dﬂw@?@new@n'fi%zgﬂ-l@mmlflsmaﬁ%l?[%

R B _5-
djpyri A?f;ﬁgﬁ %IR% 5&%&‘%1 égéé-l%%% 8%32 3%&%@0 1 Gé!r!Bz%ﬁuan 5-ylboronic acid (38

mg, 02ATgoBAn S2OHAAEEm)3 wes 8ddedte eroRingof 3xiodgo)-iropmpybiH-
pyrazglgt?o 'dﬁ}gﬁﬁﬁ nf 2. ai'nﬁg g?(y g{g,eﬂ.tl%m'oﬂ ﬁtﬂﬂdE( (15 Iﬁﬁ @&PM@% (30 mg,

ution
0.03 nmdbandusampatquazcmp@r%zml)o{'@e 4ddgdmnd thie geastion ayasheated to 80°C

o RIS Ry i S e

saturatedidesC badl CH2Cit2 aDtganit phaass Weatcethttined) 06haeentiateddn vacuo and

s AR NS LB S S BB <l lf iw. st

MS (MEHEIGL 2n/z Caa 296, m&'@ﬁﬁszgae[e conbi ned, concentrated in
vacuo and purifi ed by RP-:PLC (MeCN: H20: 0.1% TFA) to

[0227{C bt 30 023&52:596(2&%55- y1)EY - %Hﬁﬁﬁl]Wﬁy@%b[?@%i}_@hmldm-cl-amme

ner al ntheti ¢ scheme f
(BAIGMIA SoluBAmzf 5-@sh35-temamethyl- BA23dioxalprokg-2 B]Qj_]cﬂeenza)ﬁlgan (56 mg,

o3 e AOBPY 143 A o JRASIS SRI 7 Sis @bt
pyrazdlocglé4d}pmm;dln-3-mnh©{30mg,( 0 dzoholl BinDMIE e mbi Ad¢PPhBA(30 mg,
0.03 % f} %.)rot é%@%{’a @ % %ﬁé%’d%égﬁggc?’%ﬁ@@?%?lgn%gas heated to 80°C
underrﬂﬁﬂirgoraﬁtdicsphere aivexhi pia 2 APBer cOQlir) thd reavkrrewasi ehetthctatwith

th t] ted to 90C u
sanurated RCand CRLET. DFRnie pides Vsl okt n vaguo and
purifieX by RAL-HB1 U (Me(smmmoer% NgAl) ta @@hld:m@kz(w 10y 0% gield). ESI-MS

hases re conblned oncentrated in vacuo and
P’B*”rnil/fzu% dA96Rp Tpyp1d296- fMeCN H20: 0. 1% TFA) to y| eI d
desired products. Products were anal yzed by L

[0228] oz%@}h@a@}%w-wmqwéw@omﬁ@l@fm@ ﬁ-dmgmdneml) -2-

T

dlpyranidol-dtanvne ()’IK359 25 mg, 0,071 mmol) was dissolved in CH2CI2 (5 ml) and

stirred at -10°C under an argon atmosphere. After 30 minutes, reaction was brought to 0°C

and stirred for 2.5 hours. Reaction was stirred for additional 4 hours at room temperature,
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I odo- 1- net hyl - | H- pyrazol o[ 3, 4-d] pyri m di n-4-am ne

(BA109, 1 equivalent) in DME (6 m). Pd(PPh3)4 (15
worgo7014026 nmol ) and saturated Na2CO3 (0. 95 m ) PeEDS2007/008395

added and the reaction 10 was heated to 90C under an

argon at nosphere overnight. After cooling, the

reaction was extracted with saturated Nad and

CH2C12. Organi ¢ phases were conbi ned, concentrated in

vacuo and purified by RP-HPLC 8T,
then cqrtghiatgASH V%‘dmp?”é‘dl?&yf?d byPRGATE st B AR L ey TE tvield
BA98 13 A 9R4A 9+ m/ 1d3401 found 340.1.
A Eﬁyam no- I -i soprop;s/qm pyrzagaofo[ 3,4-d] pyrimdin-3-y

f02291;) ?W%%lg?%é e AR, BT i aymaoig 3 4 dpymorigosd -2

methoﬁWyImdm)pﬂepnni-ﬂb(BM)B@ (%@nng)-?l-memoxm’bb!)yl) -1- lSOPI‘OP}’l-lH-
ey 0t i 0 B S ARty oy e
(0.4003hYPERUO3(56 arig, 014 ndinel) was Bédmi amhewﬂ)mwad gilred ¢t§|®°C 3-bromo-
extracted wth H2Q and Cl2. Organi c phases wer .
1-propSBACHAAR T G EEREY HRAN YAGE R PP RRGY Sy ett. Solid
mcogav%fﬂe&cfvwwmﬁ'@u&l 1861V Eh)wesaytialydreiddi 46 2 Oaduid?2 Sodium citrate
(50 mlg g@é)@)éllclg@ g{gcgfe%%ﬂq Wéé pgﬁ@te@wt@%gt&%?é% C% an& %ﬂ&%m Organic
phasesl cBRRAed n@va\du)a and pu!rﬁi%afb me-griit QMEGRRHPOD. 196 TFA) to yield
d] pyri m di n-4-am ne ( BA154
(ngmiwlfﬂéﬂ%]fwﬁ Hlbn-3-y

BA998 dingdh% Yieldd o BS
|')- 2-fluorobenzonitrile (BA150, 20 ng, 0.07 mmol) was
[02301i Synthesid df13- mdauaﬂewlmpyrwdimmmﬁuwmpe (BA109). A

0 5 B B ORISR A acos

g, 30. @ﬁﬁflolﬁl ighMF Beaid) Wﬁ@stiﬁed atireomasmpeanteea lmdér&nh argow abumsphere.

i ed_by RP-HPLC 0 0. 1% A) ..t o L. d
Iodomgﬂlagg%g i% 'ﬂ]g 7. 6¥ oé}' \ngxsoédgb gN C;_I;H_:E ?:l)‘f }%? Etarred under an
argon %Qﬁo%hefd)&ﬁﬂorﬁ(i&nﬂeraﬁﬁaﬂﬁh ﬁ)ﬁi‘ﬁ hSS]ldi KafCO3 was removed by filtration.

Solvept) wgs_ 3%“981,?)5,';@9@% F%ﬁl:qc: gcg%ggz A og %50 m(ig Wis c{He% and re:}/ctlon was
extracﬁeciﬁlt)ﬁ BrOAc! OrpaRic pR¥des!cohthiazal @[v%cﬁ’d éﬂd)yliﬂiﬁ'édjﬁsﬂn silica gel

-fluorobenzonitrile (gtBA150
colunmaéar@ms@arm [MeQitEGH2G12) 5:95 g@fx (2é2 mg,ﬁm yield).

ESI,%@%@@@@%&@QEH@S@%WWS stirred at room

ture overni ght Reaction was then heated to

02511 G S D B R MBSO ETBAT b Ras o,

BA1BH;JBIAleQd4byBRR4BIFBﬁlQW,EBIN1#Q—BM52°/BMAﬁ BAI}%B,%BAIB&EISMZ. A

soluti%xb éﬁéorg)giac azsf?d %iééﬁb%p Ilitgﬁ-& %gbml) nv!ras ad%e& go a sglugibn of 3-

iodo-Bi r@ﬂﬂ@bﬁﬁé@é%ﬁ 4§p}p\5&ﬁhrcﬁn.yla)mﬁc (Bamnppysalmbﬁeag iR DME (6 ml).
rrm am n
|S

PAPREAY L il 1> PP 3B P N2 03((6193 Tap Y Afdid and the reaction

was héat)éJi Yo QO‘*U&E&BE)&B%BQ&MMO‘S}_#I%& Bfémihd) After cooling, the reaction was
4- am no- | g pyrazol o] 3,4
extrac@qdpwthﬁa@me@ ﬁﬁ?&léb gHE Phasee Wernqambingd, Gogeentrated in

Oanq £ 1SS ehice - ER VI FrA o) yield RitKd pAdtuct
Vacuo m%@é) was glg%ed and the reag%l%lr? was st %rrélgs
Produats w@rgmnalyzed y LC-MS.

[0232] General synthetic scheme for BA112, BA115, BA121, BA122, BA124, BA136,
BA138. BAl141, and BA144. A solution of boronic acid (2.5 equivalents) in EtOH (1.65 ml)
was added to a solution of 1-cyclopentyl-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amine
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tenperature overnight. Reaction was then heated to

150C for 24 hours. The reaction was then concentrated
WO poovace9es and purified by RP-HPLC ( MeCN: H20: O. POB/TEAP7/008395

to yield 10 BA1572 (7 ng), ESI-M5 (MtH)+ nfz cal cd

295.1, found 295.4 and BA157 3 (8 ng), ESI- M5 (MtH) +

m z calcd 310.1, found 310.4. [0238] Synthesis of

3 (3 anlno IH-|ndazoI 6-yl)-1-isopropyl -1 H pyrazol of 3,
yrim din-4-

(BA804J(e4uym@&m1P ﬂ%&%ﬁ%m Bies 04 3dpmoP andgepraeq Na2CO3
(0.95 ﬂr#‘?ow%e Qadid hitPme Q@i&l@h GRRYHated Wé% uﬁ@eﬁﬂh arol) 8fnosphere

was di ssolved in n-BuOH ( drazi ne

overnightn ohﬁmmobngothn@cﬁcﬁpyl “mﬂga@é@ “ﬁ%af‘ﬁétefi liapd GHECI2.
Organ{lSiHa5& 8 38 s g&g Sbn@trafladf VadlP magf,ﬁggm wreplgbic

stlrrlng ours. eacti on
(MeCNFHR@10t mm) o yisld desiradptoguets.f Pedlubip vRie Hmlazed by LC-MS.
(MeCN: H20: 0. 1% TFA) to yield BA159 (15 ng, 77 %

[0233) i Eeflpral Eptthdl édHEhi)e*foﬂBAmaJ BA1342BA116,BMt1 BHAUY, and BA120.
[0239] Synt hesi

A sol OB OPEATIS HORI> S PIASI A ELAEAL 5y mB 135 pAdAdp 2 sglfion of 3-
10do-llﬂ%fﬂy‘[ﬂlﬁ-gﬁ'az&g[i AP Amidin-3Qinkibe PBAQD9, 1 equivalent) in DME (6 ml).

PAPEYH (13, mec). oS SIS ?«555 B o eacion

I
e 8 0 o el g e v

extractgalswitle satuthte a@i adCHZ(:42. nOggrnic plepses Wﬁr%qgemned { condentrated in

vacuo%H% ?igﬁ%y l%gﬁiﬁp?g\d\(g& C%Q%ng%r Y fﬁjrtd glelkﬁgcféé?ee@ﬁlq)ducts

Produmkwe@ﬂmd%%ym d). ESI-M5 (MrH)+ mz 25 cal cd
294.1, found 294.3. [0240] Synthesis of

[0234F- csyna{e@rsbﬂmcmmhnﬁ-x&obr@myl _yrarblpia, 4-dpjrinidinBag)quinolin-2-

amine JAT 40 SRR P RORTPBYIS Py IRl rflapipicin-4-

amme((iﬂxm., 50 Pad) DM IR QL) asetbmmbe(M4 xhg SJOIrﬁmaDIadd(KDGDMlM mg,
38 Mol ), Na2C3 (36.1 ng and

0.75 qn@eh)zws spwbeqed@lﬂdwa@dcs@ 29 ?ﬁrﬁlléeruaﬁ et mpsphgre fpreone hour.
React{b%%fsdcc;o‘i’ecf el ek ¥R 280k CRECE) Gf Atk phases were combined,

at nosphere. Reaction was concentrated in vacu

concepirated medaw o pypified byNRRRIBEQ (Weedi HR R 0.4 ¢ ?Fép FP yleld BA1l46

(2 mg30% P B MAIRH pladly; 1495%‘*““50 gal ed
0235 SRR afor Oy R g P B afor e e realoR A o

d]pyrifhitih-4-4kind{BA154). 4-(4-amino-1-isopropyl- 1H-pyrazolo[3 4-d]pyrimidin-3-yl)-

2-tuoggheipritiel AT 0e2 e Bt i r BBy D)

Hydrdz@idbnétefdilate {0.40) naA)¢/as @dded 4rdl thé Qeal:tlﬁh-)ivaa heateé a €H0°C under an
to reflux for. 2 hours. Re ct on was concentrated in

argon\aemesphver #st feftistaring oves! RENSE TBEULS, e cpagsntrgjedsin vacuo
and pWiifitdlb %%%ﬁﬁPtq}%éCN HIS0: 19 T@M’)"ﬂb Yidld BB 526870, % yield).

f ound 2 nt hesi s of

ESI-MS (N 2, PP%@?@%ﬁJo[S 4-d] pyrim di n-4-anin
e (ZK126)

[0236] - tmmw off 4-4-aingh érispy i riH-pyrieiloy 3. A= yiBidin gy 2-

hydroix%éjrlzghﬁfiﬁar?fﬂﬁ 55?_ 9).nE—’(4-9.in]1‘r§o-[ngcl);)ropyl-1H-pyrazolo[3,4—d]pyrimidin—3-
yl)—2-ﬂuorobenzoﬁitrile (BA150, 25 mg, 0.1 mmol) was dissolved in DMF (1 ml). t-BuOK
(24 mg, 0.21 mmol) was added and the reaction was stirred at room temperature overnight.

Reaction was then heated to 150°C for 24 hours. The reaction was then concentrated in
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was di ssolved in a solution of formc acid (5 nL) and

conc. HC1(0.1 nlL) and heated to reflux for 2.5 hours.
wRe@C1 14926 Wwas concentrated in vacuo and puri fiBdI/Dg2007/008395

RP- HPLC 10 (MeCN: H20: 0. 1% TFA). ESI-M5 (MtH) + ni z

cal cd 304.1, found 304.3. [0243] Synthesis of

3-mtolyl-|IHpyrazol o 3, 4-d] pyri m di n-4-am ne (ZK127).

1-tert-

vaono pabpvricpby Rider) LRSSt TR R BATRT Bt me 59 %
yxeld)fﬁémvﬁ gl)ffln/mehlcafz@sqommduﬁb 4.0.3 nL) and heated

or 2.5 hours Reacti on was concentrated in

[0237)} yr%g@? %ﬁﬁ‘? Ih! ‘;?}rgﬂo@ gf’dgggka%oi-wéq ijl"/if ﬁ}azoio'is 4-

d]pymS;dih-l?leamme((BAlﬂ 2) & 5-(4-amino-1-isopropyl-1H-pyrazolo[3 4-d]pyr1m1d1n—3-

yl)-2 h(yg.géycggft rﬁm‘?”k‘ﬁllgﬂ 33y ; a(ﬁoaln% g’- gt sgﬂn%}éﬁd Erhdﬂ};}azolgﬁ' 41€

d]pynltnﬂilh-?’bylgéﬁ fldoroBertiontteiph @1 91, E&Imgg 10eomafd) was! fisyolived th DMF (1
-4-am ne (23 m 0. 05

di ssol ved
ml). QK (Ehmes ORI )aw%adc’%ﬂ@ e rRagsian asrﬁ&““c%*ﬂf"we)
temp chfide ROatBsht! Reabfidrivas ﬂfen heatd@ s $ 509 fsFt24qbuEISThe reaction was

concentrafed in vacuo an urified by RP-HPL
then congeatated on gacup ang prrifjed bas}%:’%’ ¥3Nr¥120c%|1‘é’ﬁ"f§é)t°meld

%Jébﬁéd@soi found 295.4 and BA157 3 (8 ESI-
BAIS&O}J%?[%} N A el A i E L s S s e G

MS (M-ED: aviz palc @Z@@Q@))lmdﬁ-lf)ért butyl - 3- (benzo[ d] [
1, 3]dioxol -6-yl)-1 Hpyrazolo [3,4-d]pyrimdin-4-am ne
[0238] 2 Bynhesi® o@8£{3mm:h1)n I\Mddlzeb@ylbelj-lsopr@)é-dlfhpmnobﬁ 4-

form c aci d c.on
d]py“{nd‘li‘fle‘g mﬁ@gcf‘s b {s)uglc}’r?'r ce n‘%lg'g;f egfp%%dm' ¥D-
2,6- dlﬂﬁ&'dﬁelﬂa%ﬂﬂdhyﬂé (Bgcm@,)ao 2B, 606 HR 1} MaCNissZ 60 irl HEBHON (1 ml).

I—Iydra%%lqtmxggq dH) e+ (0”4{160 I(il% v(s:/gs e%(?ded and ftlg)eulqagct%gnGWES héeg 4’(6J 100°C under an

argon (%toﬁ%sghéﬂe%aqw ktirrikig- oY 2 32hued, R dactibi Wik tirél was ¢oadenfated in

vacuOta@ﬁitpu@@pg by RR-HELG (e aREIRD:011 Yol Ak o1 el %A&?%% R’ 7 %
yield ) fx—f)fZ—]mY% & 9821 ephd3veg, dissolved in a

utlono ormc acid (2 nL) and conc. HO (0.2 nl)

ted |
B s
(ZK102§ Qs iRfion of %cBlordRAjodoFSmeMS1{THi-byrroln{2,3 cHpyimbtite (19 mg,
0.065 'Enggng,] 2@;;%%-??1-}?&0%9%/ asid (125 10 672 AUEBRBXD; (68.9 me, 0.65

mmolﬁm@?«iﬁh@@mmm m@mwmwmmyrm iy eaohaidl té-reflux
ri n‘i I n - am ne

BRder G aporsatmesp 5. gﬁ%ﬁw&rwem?&wifbﬁ%ﬁuy 2pippnied by
-HPE@M@»J%,O% e TFA@ Sy RIBAK D62 (SLhgh26%, yiOldPSESIMS (M+H)" m/z
was di ssal ved in a solution of formc acid (2 nL) and
calcd 29hd, forpd 2843- 1) and heated to reflux for 30 nin.
Reaction was concentrated in vacuo 5 and purlfl ed by,
[0240RP SﬂPLl@S(SMEf@\phJmenl%yﬂF&ﬁ-bEQansﬂH\-Hm % 3ldpyrgnidine

(ZK1§§)6 24 §013‘BUH‘3 q ; Qiﬁf rﬁélﬂ 7?%‘?%& 83 dJpyrimidine (10 me,

0.034 mumel), -bmﬁyl-boromc ac1d (7.4 mg, 0.038 mmol), Na2C03 (36 1 mg, 0. 34 mmol)
t

and PACLRIpEPH g 0i061 P hBE DA 0L E BUGER Bt i ient

underanavgati atarospherto Rreactlcanwals ¢chcertyated th wamo anHKﬁ]m@@d by RP-HPLC

(IVIeCRH-IzO:O. 1% TFA) to yield ZK103 (3 mg, 28% yield). ESI-MS (M+H)" m/z caled

320.1, found 320.0.

ove
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10 and heated to reflux for 30 mn. Reaction was
concentrated in vacuo and purified by RP- HPLC

WO MeCMI4920: 0. 1 % TFA). ESI-MS (MtH) + ml z cal cdP@QEOSDN7/008395
found 240.4. [0249] Synthesis of
2-(4-am no-| H pyrazol o[ 3, 4-d] pyri m di n- 3-yl ) phenol
(ZK133). 1-
tert butyl 2- (4-am no- IH-pyrazoI 0[3 4-d] pyri m di n- 3-yl

(0241155 Bt of SRArsre DUAEPRTE- \}Iﬁ)l’ HO Sl%ﬁerm?’él -4apige (ZK125).
1-tert-BRY1- B%t@ﬁ-ﬁlﬁylbﬁéﬂﬂ)ilﬁ%yriﬁlﬁg -’-m:l Bﬁdﬁi—#@ﬁnﬂ@ﬁvas dissolved in a

concentrated 1n vacuo and é)url RP- HPLC
solutiopfdemizaretd (@ i) wmhyonce lr&@l(m@}oandrheéteééP é%ﬂ%z@r 2 hours.
Resei SOy 3 S L QueoNOR L oA o

yield ZK12§ (quant.). ESI-MS (M+H)" m/z calcd 268.2, found 268.4.
butyl -3-0-tolyl -1 H pyrazol o[ 3, 4-d] pyri m di n- 4-am ne
[0242Ma SyHihesie lof 8(3iphefosyphiehy )1 DDy fasio] 3;4-dpyrin{d@n#timme (ZK126).

) 0.2 .nL heat t fl f 30 .
1-tort PR G PO RIS H APV B P AU BEA G it FRigy 916 mmol)
was dlE’&lﬂFéLﬁi d é\&ﬁ%xf&ofo&nilc 26id BInL) Bodl <. (GIHDA mi) and hkstdd to
226.1, found 226. 3. 0251] Synt hesi s of

reflux sfo:( %SMMQPI} WS Frates["s vacug B R TR P RERRC
(MeC 0)1% ?I‘FA) ESI—MS M+H)" m/z caled 304.1, found 304.3.
tert-butyl- -am nophenyl ) - 1H pyrazol o[ 3,4-d]pyrimd

o A5 30 S AR AR,

butyl-3n-#olyl-1PEpRezalof3pérdiymsintidine éranrine 628 ing, .4 comolnwas dissolved in a

i B 536 HRACR St YAl e . o

Reactioh was concentrated in vacuo and purified by RP-HPLC (MeCN.HZ.O 0 1% TFA).
ESI’@‘\%_@E”BB%%"@X&%?%&& L5t gyrazol o[ 3, 4-d] pyri mi di n- 4-

1-tert- but | - 3-(3-(benzyl oxy) phen -1H pyrazol o[ 3, 4
[0244] pﬁwtheeismf@ @rﬁlﬁ@pquyl)-lﬁ-pm pynmgmd“}-ggwém,@(lz& 1-

tert-b‘!Ilﬂ?S -3- 3(% Qéﬁéﬂfﬁﬁggf 1&-& ?gszloTﬁ gty ﬁﬁxﬁ‘i&mﬂﬂ&{nﬁl@ 3 ohf)10.d55 thmol) was

ef I"'ux or 30 mn. React i on
dissolyé¢ceincresblation af formicdcid (5184-) #nd cgnq. A1GHOnom{Liand heated to reflux for

2 ol RS o ARHEARY Bl AR Do o1

TFA).PESI-NES QRIAH)O 8898alcd 268 licfomnd 2678 ed by RP- HPLC
( MeCN: H20: 0. 1% TFA). ZK136: ESI-MS (MtH)+ nmfz cal cd

[0245]23 % ?y%the;sﬁm -(bthzald] [ZB]&SXOESIyl)NH{-(ﬁsz‘bio[Bj%thﬁﬂdm -4-amine
@K1ESY, L-igrt RS aRG e IA0L pg FA A D P e ol 2y IR yripridi 4-amine

(21 mg K682 mmdh was dissolved in a solutlon of formic acid (1 mL) and conc HCI (0.2
tert-butyl -3-(4-am nophenyl)-1H pyrazol o[ 3, 4-d] p

mL) ang heatagte gl fop2 hyurss Ranthipy Waa sonasnifated o vaerd :ﬁldapunﬁed by
.mﬁbtt%&mqizd 0% A | gst M)t o Med t%is 8.1 & ( ﬁmad k.3,

and ated to reflux. The reacti on was al

Q
roz46p S5ERfesit o Phnick Bt AR BRI AR G- E&vﬁ“?ﬂ%x&ﬂ&mm L-
tert-biE$l-3 NB-ritvbphenythr B qoramld]3.4-d]pyfioddid-4-22ihed21 m§,0RGSY mmol) was
. .Synt hesi s .of .
dissolyed i 50J5ion of ARSI S RIAAPE S5 FIGL O B0 494 i o reflux for
30 mifl] Reattiorivas doncttrasd Revdcliéal purified by RP-HPLC (MeCN:H,0:0.1%

Tem) S ESE N QM i/ Saida 3571 ] BB Fonapht hal en-2-y1) - 1k
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dl pyrimdin-4-amne (9 ng, 0.029 mvol ) was di ssol ved
in a solution of formc acid (1 nL) and conc. HC

W@ 2001/11M926 and heated to reflux. The reacti on WasST/US2007/008395
all owed to proceed 30 min., then concentrated in
vacuo and the products purified by RP-HPLC
(MeCN: H20: 0.1 % TFA). ESI-Ms (MtH) + mlz cal cd 266. 1,
found 266.4. 15 [0255] Synthesis of

[0247) Zﬁmt(l}ys?ls g?g (§-(2%Hm%\{fo'rrgl;'eg%b?’i)%lmgﬂﬂ rPI—ldpyrazoloE') 4 %]pynm1dm—4—
amine Qﬁiﬁb@gwé}%ﬂw@(ﬁw 6- Eidhwbbé}{zgio’g’c, '\&Iﬁk}gm}[ﬂp@tﬂeld[g Q-

t aken u and heat ed
d]pynmndla-%@alr@o[lﬁfdega@ 03 pomel) Wéﬂ?ﬁsgmed iR selutign offamic acid (2 mL)

and co‘ﬁg nﬁgﬁ] E(E g%@gﬁ arg}]e\é FHAUB r&ﬂ?ﬂfo\fgofi‘nﬁr QAR wWAB icbRcentrated in vacuo

thesi s

and plfnﬁbdthyl}}tP -HIPLG MOV :51.0; 011 Y TEA)- nESI-MSI1 i) eryzseles 386.1, found
1-tert 20
386.2.

‘but yl - 3- p- tonI IH-pyrazoI o[ 3, 4- d]pyrlmdln 4- am ne

was di ssol v [ f or m and
[0248)  Synthggis 3 @ %QE n)egﬁf 185%:%
(ZK13Hs 1%#%5}1 892, 3%&@@%}8& mmﬁpytdzen;[s mqpphﬂamaou himine (34
vacuo and the products urlfled

P- HP.
mg, o.ew@@mpmas@ VHdA)l a sggitloﬁy@f(fmpp.‘): _pca t} and eoxc. &ICI (0.2 mL)

and hefa&lmtg réAlx ?or i(ﬂ%ﬁ? IRSCRLR enfds%oﬁéentrated in vacuo and purlfied by RP-

4 b| heny H pyrazol o] 3, 4 /pyrl m_d
I-IPLC( zq_O{lé/p fl‘FAst SI-MS +H) m/z caled 240 1 found 2404

butyl 3-(4-bi phenyl ) -1H pyrazol o[ 3, 4-d] pyri m di n-4-am
[0249ne SyRtheniy, of Q- G@ﬁmmelH—pamolalBésdibYBmldin-%YBth 6AKaB3). 1-

o B R A A0 i e

dlssolf/étﬁﬁl <solaton 6Bfoethic acid ) axnd cbhe HCh@.2td.) apdhedted do reflux for

S0 R AR G 5 oS VE S G om0 1
TFA)SEMM@gmmpfmumdibewfo@ﬁalzaBs 4-d] pyrimdin-4-amn

[02501l t%fnkhéiétaarg ZBe-tSI%I—@W&QBrW h?p&iﬂ%lgﬁ{ V\%A%gé 113.3& DY1-tert-

butyl-%Fxcmer@mmr@[e 4- dbynauélslo‘}-a@mq wagdisenlved e %ﬁlutlon of formic
acid (f% 91(]5' a‘im‘glac%lng ﬁ}él f@r% a A9 Gted eﬁlgc %)mﬁnﬁe%&fﬁﬁgas

| "uXx Ion was a to procee

concenirated it hexuocoricantfiedttoRP-HIRIAC (Meé?NthGé) 196 BRA) t BST-MS (M+H)"
d. b PLC (MeCN: H20: 0.1 % TFA). ESI- M5

”’/Z"E@‘R?H‘-ééﬁ’rﬁ"?x%??é? 304(1 found 304. 3. 5)[0259]

102515 BT Gl peRaP b e P GRS PR (K159 1-

tert-bhty1-3-@ArhRiop ]ﬁ%g'l)‘lfl)l—pyrazoloﬁ ,4-d]pyrimidin-4-amine was dissolved in a

3- pht hal | 0] 3,.4- di
solutign pA Rgmgacig (4 SIS copald L2 %r@@@gfh?y%b?o ot o Q.
Reactﬁqgg’s &%%Qnﬁ‘&ed i ﬁac%%lh pafidich® HPL @ MeCN/,G:0M3% TFA).

nmpl ) were added. The reac |on was heated to 60 C

ESIWMI@hWZF#éﬁzé?)dL End@2%B-and poured into water
(30 m). The precipitate was collected by filtration
[02524n OSjtmmusmﬁS-(?r -GeenzPloky)phheyl)-3{1-pytazelal Jéid]pyrimidin-4-amine

(ZKlggj ? 82@&@’% % VA ovéy)ﬁgn%)ziHlp%erio%ﬁ @d%ﬁr%dm—&amme (19
mg, 05}5(2411(11'%)@;‘5 mwlmemw golutioredfHptmittacpd/ (1rmiL) pad 8ent. §3CH (0.1 mL)
and heatec!.i to reﬂux for 30 min. Reaction yielded a mixture of ZK136 and 3-(4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-yl)phenol (ZK138). Reaction was concentrated in vacuo and the
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am ne (ZK150). A solution of

5-10do-7-net hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-am ne (5
worgo7/1019% 18 mol ), 4- (benzyl oxy) phenyl bor oni cP@DUS2002108395

ng, 0.091 mmol), K3P04 (19.3 ny, 0.091 nmol) and

Pd(PPh3)4 (12.5 ng, 0.011 nmmol) in DMF (3 nL) was

heated to 60 C under an 15 argon atnosphere. Reaction

was concentrat ed in vacuo and purified by RP-HPLC

produdprnfiany gplff%gé f/{ﬁ{}ﬁ%’f@ SO TEA) MR8 HARS Mny e

caled BB HLRNSIYE) ZK 108! BEI-MEHEWH) ot 2a1dd 2R Ftindi 228432
m neé (ZK151). A solution of

s ST AL ety dosssapd g 1

tert-buﬁyh—i" X4- ammhe(mmm-pg:azalonm-dﬂpmimldmé ammpd? mgx?J)QBZ mmol) was

dlss"l{ﬁlﬁld&a Sgﬂit’é’r"g%#nﬁltcrﬁ? idpﬁeqlgg/':a?égcr{q? %){n 2 1 o§1 ce nE‘ ?cg’g)cteﬂux.

The rebétiotowialiswedtorprocead I0ymRD- theh Eonceratiskd hﬁ@a@ol%d’ltﬁé\products

puriﬁ%%}{ ﬁgg—&&@(ﬂ-ﬂe@ﬁ Hcgl& 9" 03PIJ-A)'L Eéf’ﬂféd(ﬁ%ﬁ ca c(g 527 1, found

227.3.5- (benzo[ b] t hi ophen-2-yl)-7-met hyl - 7H pyrrol o[ 2, 3-d] py
rimdin-4- am ne (ZK152). A solution of

[0254]5 's%ﬁhele %?@ fb{ 2,3 ﬁt@&&ﬁ}@k&{aéh&af&m &l)mﬁip?rélzo?&[s REdYpYrimidin-4-

, ben t hi ophén boroni'c

ammez(Zin 3@161ﬁqt—b@tsdéi&(lr#sémetrmmnqpi@%ema-ylb1H%yrﬁ¢ﬁ!1>53 4-
P
d]pyn.ﬁigcgipezg Qﬁm&%&& %é HEnol?wgg' &is800Ld id £'sHVE ox&ef fgr)m?!‘@ccid (1 mL)

r an argon atnnsp ere. acti on
and conasHEb (@& mk)aarsiixqatcdvta refduxa nthererttiorewad gliewred#R @oceed 30 min.,

then cé’&ﬁfcg %Ié%n %géll(f{b-r ’ y %{ur(]:gé:i?lé'll}ag:a)by I@’ %—Hgl.a.é flgle%%il:Hlo.O.l% TFA).

ESI-M5 (MaH)t hd @de26d.),-fdupd26@thyl - | H pyrazol o[ 3, 4-d] pyri
m di n-4-am ne 30 (ZK155).
[0255]2 @gﬁﬂi&%%@%h&h&h yﬁ‘?HL%ﬁﬁilb @ARPAidniink ¢€2K140). 4-
P

0.43 mmol ) and enet ra2| ne hydrogen

chlorocriaski thsnqtsel- By Tobo A BT oot Qs B} qamon Wekcipken up in
TN %lc\)/fngH 8Rd NEitéd 9‘7!1 A RLECH { 142DV r%@ 9Readidhh Wiz toncentrated

0.43 nmmmol) and heat to reflux for one hour. The
in vacpe talgive mewmffmteéollw th diethyl et her and
concentrated in vacuo. This concentrate was then
[02561i Symthesid of B-p—ﬁcdyhiaﬁmi&'a?(olﬂ3rﬂ_mpa'ndnﬂm«t-ednn@(lmm Otzert-
ot Rl B A S e S BB R oo of o
acid (pﬁﬂglmﬂ coft.| I6C1 @l ML )fainli theatied oo refluS| -THe rdadtidnyds atlawwed to

cd 36 found, 366. 2. heS|
proceqd %ﬁl oﬁw csn%?ﬁ’ér&r?mweﬁuéalgf ?Je %f[‘{zbSaRH]%EW
awecmmmﬂ%mme) ESISUSGM+H)* m/z calcd 226 1 found 226.3.
2- (et hoxy( napht hal en- 6-yl ) et hyl ene) mal ononi trile

[0257{ 1%%15%3%1%59%8@%-;&3%%1@@4 -8 uﬂﬁd}}’rﬁﬁeegﬁmz) 1-tert-

nol were dissolved in

butyl-g Z4+hijpheny dlﬁmrz(zpl@a 4)d]ammw@at4-mmee(f22mg fQ:-)%Q)W@lOl) was
dlssolb@djfn a ;—Jﬁtl f‘ﬂ)&&ﬂé"@ﬁd f(H’L"’)%%ﬁ @oﬁ\é t}ﬂlfjﬂ(ﬁf H]i %B %%ﬁté% to reflux.

concen In va I'S concentrate”“was
The raacuem vae dllowed oo pereatie3 { ddn.pthen @nucentrateddd viacud &gl theroducts

porin . Y 0L B0 00043 RS8BTy 2l 2551, fond

288.3product collected by filtration. ESI-M5S (MtH) + m z
cal cd 304. 2,

[0258] Synthesis of 3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-amine (ZK143).
1-tert-butyl-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-amine (19 mg, 54.1 mmol)
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found 304.2. [0265] Synthesis of
1- et hyl - 3- (napht hal en-2-yl)-1H pyrazol o[ 3, 4-d] pyrimd
wo2eyamoee 15 (ZK157). PCT/US2007/008395
3- (napht hal en- 2-yl)-1H pyrazol o[ 3, 4-d] pyri m di n-4-am n
e (100 ng, 0.42 mol) was dissolved in DV (3 nL) and
K2C03 (220 ng, 1.6 mml) and ethyl iodide (37 L, 0.46
nmol ) mere added. The reaction was heated to 60 C
overni.g t hen cool ed t ou
was digegiehin & SISy UpgnE debt (BLE B B RLH (Ot L B heatea o

reflux.EPhe {‘@cﬁMi' Wai allbwed €prodectiOlD whin.f tien doRdmtdtedd \{a&’}}ﬁﬁ}d the

Synt hesi s of

products pyrfieshlen Ry EBLCMAENARM03 % TFA}+ESTMS SR, avpsalgd 3041,

di n-4- am ne (ZK158).
found ébﬁapht hal en- 2-yl) - 1H- pyrazol o[ 3, 4- d] pyrimdin-4-amn

[0259]K2é53&6§g8f ?rgbe ylg3- gﬁ%@oﬁf% ra y c;fbﬁ %]Wdﬁnﬂamme

(ZK14749 35(nhphtﬁa1éﬁ-2qydt)4 1H- pmaeola[aadw]pyfhmdnm&camm (W mg, 0.42 mmol)

was dlﬁﬁt o ! O C ggg% (éibﬁlgxg,pfg Aun | g@g%}ia%;l%romlde (71.8 mg,

0.42 nfifbl) W‘etr@ dddad fTHet readtioRnwasifeatsglto 1B° CIWVH)'ﬂighﬂ themadoottd to RT and
330. 2, found 330. 2. #0267% Synt hesi

poured inip Water£39 Ao (e REFRIPUSIE /a3 QO loRT ‘iBY Giuatipnpnd fhempypified
ﬁlrthef‘bﬁsfﬁ% ?@1 clfrgxlﬁlﬁ;%} phi' ISrS% MeOH/CH,CL,) to yield a white solid.
(naphthal en- 2-yl) pyrazol o[ 3, 4-d] pyri m di n-4-am n

[0260§ % ? fz%‘ %ﬂiﬂoﬁﬁ%@;ﬁz %jéé@ﬁ 71@%}? 35d]§y1yhmldm-4-

amin ZIGISOM Jolutéoreofititeie-7 mﬁﬁlyléé%pmﬁ oh%3- 43935&1@&11?6‘ gyine (5 mg,
0.018 °V1‘j {g%nr&ny o&@fh@xeﬁ%%meoqué {Pclﬂz PH% g%??em“gg %5!‘@4 (19.3 mg, 0.091

recipi
mmol} hnd PaEIPbE), (ESE-nhE O(NHHjmoltY in DG @dnBpwad | hezftgcy tl60° C under an -

302.2, 64 007/ 114926 /.US2007/ 0
argongiffpiaberes Kfacop 1 FPREPYAEN BN SR Byl b REHPLC
(MeCRBYOBZ0)% afF3\ Y -ER IAYIS| (WL-iTyT-rh/z caleld )33 i, fiirmie3 (13<162) .

3- (napht hal en- 2-yl ) -1H pyrazol o] 3, 4-d] pyri m di n-4-am n

l iBind,
[0261; %CO!S Of(%l%lbm&)l) Wﬁetﬁ ﬁglg di&@ﬂ)ldé[flacet Pfpytis lel (4€m1ne
(ZK15D). @sqlsltlmf)s- €-ra8@éfbr7 marqlele-f hZreige (Lme, 0018

ol AN il 43 g 09 ke T 10 i 00 ) an

ect ed
Pd(PHhi;)qt(1 %.15|mg, 0.0 ESmavg) iMPME-(Gink) wak beatgd ¢ §0° € ygﬁ@r an argon

mosfﬁ?rgy éﬁ%ﬁ %YI %é?é]&ﬁﬁ-h%d?n%% oI unﬁiedﬁyl})ﬁ_ pyr G20l o[
(MeCB:H,Of]. I THAY EsmmmeHQMGﬁ)cd 301.1, found 301.3.
3- (napht hal en- 2-yl)-1H pyrazol o[ 3, 4-d] pyri m di n-4-am n

[0262? éﬁ@hm o5 -2denaBM]| thiopen &-§13-Thmethyl-THEbFrr¢la[ 253 ]y yrimidin-4-

sy SR A iy kA0S AR BE i 5

0. om"iﬁ&@%&%ﬁﬂﬁ&m&zgmm&ﬁb acid@6 neg .6 fmoR] KAPA, (19.3 mg,
poure I Nnto wat reC|p|tatevva

0.091gamobrand PA(BYh; (1t2r SEigeh: o1 Eopmel in DIMF 3 mLy) wag hegted to 60° C

under’ijh]nfss Wg@% }geﬁc%al gﬁl c@&hﬁ%ﬂ% 9hcuo and unﬁed by RP-HPLC

yrazol o£ 4 d] pyri
(MeQON: Hzaml%rﬁ‘m) ESI-MS (M+H)" m/z calcd 2 1 found 281.3

[0263] Synthesis of 3-(naphthalen-2-yl)-1-phenethyl-1H-pyrazolo[3,4-d]pyrimidin-4-amine
(ZK155). 2-(methoxy(naphthalen-6-yl)methylene)malononitrile (100 mg, 0.43 mmol) and
phenethylhydrazine hydrogen chloride (58.5 mg, 0.43 mmol) were dissolved in EtOH (3 mL)
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(ZK161) .

3- (napht hal en- 2-yl ) -1H pyrazol o] 3, 4-d] pyri m di n-4-am n
we@2(03014%26 0.21 mol) 15 was dissol ved i n DVPPET/US2001/)08395
and K2C03 (110 ng, 0.8 nmol) and isobutyl brom de were
added. The reaction was heated to 60 C overnight, then

cooled-to RT and poured into water (30 nL). The
precipitate was collected by filtration. ESI-M (I\/H—|)+
mz calcd 332.2, found 332.3. [0271] ¥nt hesj s

and TEA (ks A enmelyaorl heat tomptlax friamgiiorsplhe Bradupt i gacted
with d%ﬁﬁl&i‘xﬁl{ ﬁhq &Qlcglllﬁ)%t)éél m 9&&2}041\?&{3 Qnck ke z\)as then dissolved in

1H pyrazol of 3, 42“%*? ri i n-4-amn
formamide((30 mi) aigl Reptadhiol I)GOmij) & @@@m\gh‘@] éunwgqg gayﬁ_}ge reaction was
cooleufi1 P%lr_}ééggt? v('gtéxo aﬂHl’the e%rgff)g .fgt!ezi m&collect élbc?' fi]ﬁ]atlon ESI-MS

onoprop- henzene wer e
(M-+H) 'emtztdabod Y6662, foandB66.2. 60 C overnight, then cooled to
RT and poured into water (30 nL). The precipitate was

0lgyReHe8d o) -ikbpro httafir-MS1) N 3pRl din-4-
[0264]; Slyﬁ f ound 13 g?lt -gﬁh[p 0272] 1Slg?nt helsl?y;amq PR fprimidin-4-amine

(ZXK136) %&mm@m&w a-yDpIegpioeprpiopominls (190 g1 O« mpol) and

By 1y @%@n"kﬁﬂ& rdel@9 )3 mg, 0.43 mmol) were dissolved mEtOH 3 mL)
1soprog¥ih'y apht hal’en 1H pyrazol 3, 4-d] pyrim di n-4-am (

and TEA((S @apmnddreatito rnﬂt;x Yor,gas hous sBhe Brpdpat Wextiackedyyith dlethylether
and co%%gntﬁ?tg@?h \gélc;?% Ahis SR emRE lvaﬁﬁsien QPG BERIL AR (10 mL) and

e reaction was heated to 60 C overni ght,
heated toel§0e LRI° €XlovamighT Ehelfglomiegidanths reaation Watcaelyd, pOwied into

water%gﬁ%lgb#%;pelta\@'ﬁads&fgg{ﬂ% %hgge@f%ﬁ%%{o ! w%/&% %ﬂ/é é:glcd 304.2,
foundBCG4/2US2007/ 008395 [0273] Synt hesi s of
3- et hoxy- 4- met hoxybenzoyl chloride (ZK299).

[0265]’3 @}B@H&%rs‘b‘f 1nahypz-xb@mm&-g@n)dm ﬁazc%[aa ﬂ]@i’l):mﬂﬁ:s4-amme
to a solution_ of and . be 6 %

@K15D) 3 roghipitRet-ud B PYsgo s ARG DR S pins 00 me, 043 mmol)

was df305Wel ﬁlr‘ﬁgﬁ“@ Qﬁéabos‘@ﬁo ﬁ&%‘}' % ﬁ‘lﬁﬂ)l} 4 é@%l%&ﬂ@ (37 uL, 0.46

was Ccoo0 chlorrde (11 nmL
oly\mréaame dhe nmosewasatwdtedh@ 60%Emvenmehtathenisenled to RT and

poure? 61}t0 Wqﬁ @u?@gn ’{‘}he e%remght%tg a%}%% &Igcrl] “@Sﬁl&&%r{ eﬁ%l fs &IH—I) m/z
calcd 090.1Mviuind 290/2.d. The solid was placed on a
hi gh-vacuum line for 2 hours, and then taken onto the

[02661;9 @mﬁte%& o 1Lbydlépéntmt§1@{aphma§haps’grumtyra@mo[s QA2d)p}rimidin-4-

amine X2 R3¢ Rckmgphiblen o) JRERYAES g RSB FRidy eing ] e, 042
mmol§‘ Wwat it Ro1ved id PP m1lyakid (F?zC2)3 226 fhgMY mnffifand cyclopentyl

di spersion in paraffin oil) was added to a sol ution of
bromida (4hd mlt, Oi46empblBBery, added. rﬁﬁhﬂ JeaLHonwEs bsraedrtq 6QC pzi@mght then

cooo 18T A VEGPERY RSG5 2 BB B i,

ESI-MIS QMERE #y caled BBO.Gefomnd G3C.2. The i ce was then rem)ved
and the reaction was allowed to proceed at RT for 60

0267 ByniiéstdE( 11Q@y1n3.1napa&1amﬁdz=—91)a1mptymoaqs md]@pnwa@m-4-mnme

extracted three tines ase

ga
KI5, e oW PYFRRSS S AT B BRSO o) 21 ool
was d¥R6NEd iPDVIY €1.8M1) and K,CO; (110 mg, 0.8 mmol) and allyl iodide (23 pL, 0.25

mmol) were added. The reaction was heated to 60° C overnight, then cooled to RT and
poured into water (30 mL). The precipitate was collected by filtration. ESI-MS M+H)" m/z
calcd 302.1, found 302.2.
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orange solid that was taken onto the next step w thout

further characterization. [0275] Synthesis of
wQ@2qo¢31eedhoxy- 4- met hoxyphenyl ) ( net hoxy) met hyl ePel/nsdo0Tian8395

nitrile (ZK302).

2- ((3-et hoxy-4-nmet hoxyphenyl ) (hydr oxy) net hyl ene) mal ono

nitrile (25.5 mml) and sodi um bi carbonate (17 g, 204

nmol ) were conbined in a solution of 1,4-dioxane (48

d t Di et hyl sul phat 7 A7
(0268 I SyBbaRS o6 P neded R Ehe VDT PTG DR I e -
yl)acet%gngg (ﬁ(fl 62). 2.5 tl%hﬁtale-ﬁhﬁ-yl eﬁ@p‘yﬂﬁol’@§ 4Qﬂ9bﬁﬂ11dlﬁ-433jmme (50 mg,

added hée agqueous p ase extracted

0.21 mxmlé was |dm@glvwi mDME)(\b S(nzlebanﬁLlsz@h(el 19myef}-8 mxpab sed
1odoacV\FaIrﬁgg gigjin ﬁ gﬁ#%&a\»érg Qd?@isqgheb&ggn 1 \l)v‘é@fl@ﬂe& R ie\Eovernight,

are S pur y silica gel
then cadled ERTFmA[poprddlidte Fa@ACIHakan e pRicipitatd yas goligoed By filtration.

ety Ol j?é‘ 3B oufP32y o’ e 1 Found 989, 0.
t
[0269% §wlmsls%efseé&%engppxhpmwymwﬁsenf—wolrﬁ Byl

d]pmﬁﬁélﬁl-lﬁaﬁm&m)t BLing ﬁtﬁﬁ%ﬂ@-yl) 1H-pyrazolo[3,4- d]pyr1m1d1n—4-a1mne
53 et hoxy nethox nyI%(nEthox )nethylene Ion d
(50 mgu Q.21 panol) 2@9 dpﬁgolvgd 713 h ,Oa{gg mmol) an

cxelorf PR Bi § 0t OBy BT st s pscton yap ooted o 6

C oveﬁﬁgtanﬂien(csonu)to maamiamlwﬂ tngo metdr 30 80.)f dtheq@ecipitate aeas collected
The r t +.h I T. ter was added
byﬁlt%ﬁ’i lopmi %M&W})%@gaﬁ 1%% oﬁla{lc 313\/?hr ee tines with
QAc.. The oarganic entrated rr.ied. .
oo e o e I e —

31d}3,4-d1p prameld ﬁmma] 80 0.21 1
(ZKlé§o7 1 926 P%us‘zmggpaz %3 Foz77]1 Synt r?ggu s\ﬁ% mmol)
was digsqlgedimBME G- 19 miz Of L) and 159Putybpropaide were

added; %heqLM%)hr%g' l{éaéeda(m6@e C(cﬂéﬁg t, then cooled-to RT and poured into water

hoxy- 4- met hoxy sopr opy
(30 mpy.r ah@pmcmlm wentalkcted hzsa’éltl@ngmé\‘iiﬁﬁ M‘gi)rrmﬁf gc ‘(1§62 2, found
3323nL) and heated to 180 C overnight. The next day the
Teaction was cool ed to RT, water was added, and the

s SR e BeRRS0S Bh BT ot

dlp ynﬂﬁﬁﬁﬁﬂ-an‘hﬂé @N67). F-(riapBthalen-yIHiaT-pyoaohi] 3 Wed]pylimidin-4-amine

hilized from benzene ield ite |Id
(50 m$4%ghg"m‘1@%"6\f’é?5°i‘(ﬁ8 1%8%\6% K15y, M&S&@ g Se §fapoon and 1-
((B)- 33&%n%pr$@m %yﬂggnz%ne 2 8ddedy MtHeasAdioffwas heated to 60° c overmght

3- et hoxy- 4- met hoxyphenyl ) -1 - éz hydroxyet
then cpol.mto B,ﬂ? enchpaared inip BEHR(PD i) AkgurscipBate s ceHsggd ﬁ.‘/ filtration.

ESLL%@( o;&paﬁaybyggekmgdgbggthyIene)nalononltrlIe (200
nmol ), 2- hydroxyet hyl hydrazi ne (0.056 ni,

10272\%9 753'"%1%%%33&%}?&{% ﬁg% b’ﬁ%ﬂﬁf}? %a%'%lm; ated t oggo‘m}’%“ midin-4-
aminef ((izlgIrHB)mSP(lmgﬁlﬁhaIEh@-ifléddgpmzuk!@,#-fdg]évrimtbigft@ml;igegﬂ mg, 0.21
mmolf a8 it el T o) SR B103eEd aRiGh 3R
propaffylisrdhtdphescadizd. bBeeRtibAeR hrartdeas0 E€bventight, tien cooled to
KT alhS] £ S ABodL Gt her charact eh ol | o ESl My s
(M+H)* m/z caled 300.1, found 300 2
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[0279]

2- (4-am no- 3- ( 3- et hoxy- 4- net hoxyphenyl ) - 1H pyr azol of 3,
wa2appyoeen di n-1 - yl) et hanol (ZK306). PCT/US2007/008395

5- am no- 3- ( 3- et hoxy- 4- met hoxyphenyl ) - 1- ( 2- hydr oxyet hyl

)-1H pyrazol e-4-carbonitrile was dissolved in

formam de (20 nL) and heated to 180 C overnight. The

next day the reaction was cooled to RT, water was

0273 5minen B Rt el SR -+
metho’eBdnk3{ MRSd( :aEC*ZSJ@%ﬁﬁ&) wad aadgtod éiil\htﬁdiﬁoﬂJCHSChTh@ mL) and

pfoduct was then |yophilized frombenzene to, yiel

benzeng RmEd I @ flapes- dmn!g 50mEgppRdbotiarp flagle péPhY@SPS Péﬂ’%l (9 drops)
was aé tﬂf éol%ﬁ%)ﬁ &ad %Qol@d oh Qe do3AM (91101%8 ﬁtlrxﬁﬁt Y &mmol) was

Crystal structures pl have been
addedr@pmwtse,ohndatlhe meactind Was tMIWWW RJT Thereaction was stirred

at RT RS rEEOQ' R’I%’(I:LIHESI 2]%/%1' %n%éﬁt?z&éc} &W%%%eﬁé? ég?@g?@ golrd The solid was

placedl&ﬁ)@)nghTmacﬁmm bnefdr@hquot, @nd tlemdalse @uo ithenéxt Istefpi widhaut further
h k{ the crystal structures of P13- K inhibitors from
¢ ara‘ff‘??@é Chenot ypes bound to human p 110y were determ ned

[0274]3| @)@gle-sifsrzfg’q {{?M AR yp{'}?{l)gﬁi’l é?cly}lggee léxrlIe)rlln(:"alonomtnle
(ZKBQi)e VAT . 22058 nihbl, $894 &isgetsien 20 pardffin 8@PWhs Bafeddo @kolution of

t hese co- crystal structures and a conserved

malor@mmmﬂp%a Z%mnm%hmrﬁéﬁ FHOPL) 9Bdes-, 3-sthowyrdrmsthoryberzeyl

nor 2 SR80 015G R Nt i

synngpyat o8 (hyTlteuuca m;rgyhermemo;vgd pnd thgFeagtipn was allowed to proceed at RT for

o0 i IRV PR BITIAG sty tlige lfoh I xrptad fs fimgs pih BiOAc

The ofgamd j;iease wasldriedtvaitls MgS©s, ﬁherdé;:bﬂdwcmhmmgewmcuomo glve an

orang a0 B8 BB ML IO AL DAY %"Gf%fz%"‘ﬁ““‘" PRAE,

an i soqui no |ne urine that |nh| .
[0275); Syuhgsia? eshtmgthen@hepy %@Wge ﬁiym%mslpmmmle
(ZK308)) Cﬁ(@sl&hb:@ﬁam&t@@x eﬂ}eflpa@hﬁfxy)xﬁ%yﬁﬁ@)@ﬁalaﬂmﬁﬁnb \23.5 mmol)

an her P1 I ncl udi ng

and sﬁwcarhpn% REL &304 mBeY) \Maretcembwdnm 3 solyfigneofsh,4-digygne (48
mL) ﬁﬁﬁﬁ%@ﬂ@g&ﬁhﬂsﬁlﬁeﬁmﬁﬁﬁa&fm b p;%rmmamdwasssla@ty SYRA and the

nusual © bindi ng node reveal’ed in it

reaction was ynsatad te BOLROP G for @nhlohr%@ {Theapaqtionguasecopdyd tocEqT ywmmwas
wased o FRLORUEIRS PRLGLY e SIS R GONLRE) e crani
phase’s Ivese comglmslsdmd with MgS0.66nd filtleredrtd glive :st@cbll 3’5h@qiﬂ was purified

ane " egin f
vy sy e RGO S B RRan R o8 o B Rt 0.9
54.5% &Iﬂtcbom thmed;e@spf ESMMS @&1’-Ha+nﬁ/zﬁaﬂb(%9 [ tfhendD$9.0.
recapi tul ati ng the hydrogen bonds rmade by N1 and N6 of

[027619eyriRasis 355-hRRR3- beﬂ@c@@u-ﬂﬁihd)@pﬁérﬁﬂ)-lﬁﬂé’pr yl-lH-pyrazole-4-

i nhibitor structures, PlIK-39 does not acce

carbogiels(ZK DK &t (3rethory- %Wﬂ%yghetrel)im@@x%}mftbylga?)emiemmmle
(200 I 78 B BAJREp Ayl eIt RSger/thidrild (86PRE KETE Inmol), and

triethylamine (0.10 mL, 0.78 mmol) were combined in ethanol (5 mL) and heated to reflux

for 90 minutes. The reaction was then cooled to RT, water was added and the aqueous phase

was extracted three times with EtOAc. The organic phase was concentrated and carried onto

the next step without further characterization. ESI-MS (M+H)" m/z caled 301.1, found 301.0
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I nstead, the aryl-isoquinoline noiety of PIK-39
extends out to the entrance of the ATP binding pocket
w@ Fogure2@B) . In this region, the kinase acconP@UES®E7/008395
the inhibitor by undergoing a conformationa
rearrangenent in which Met 804 shifts froman "up"
position, 20 in which it forns the ceiling of the ATP
bi ndi ng pocket, to a "down" position which it packs
agai nst the_iso U|noI|ne noi et The effect _of thi
102770 Sprbeis ORATGItaRYcTRRl Db - briRRsOPY S RerROloL.4-

d]pyné;\l:dlg-qtﬁn?r@(zmst) 0 s%ﬁﬁb@ aﬁaﬁ}-4m&heﬂmﬁh91)pp&@fopyl 1H-

tween Met” 804 and Trp 8 at the entrance to th

pyraqu@mcmbmnm@e wiag dissqivpd in fvdwé@ader (20 bk rued heated sl 80F gpovernight.
The nd¥f de ﬂﬁoﬂeéﬁ%\g&cg&i | £ 107 WAk Dl E%’Edcﬁaldr LRE thedfrB@pitate was

ena |eve nanonol ar affinity deSpite
collect28 blyi ﬁm‘a‘edn cBh¢ prcipitaig Wantheh disaclvied in €HE1AMle@H and passed

0284 st al ru [ |
throngh 3 ich pTBER G e b VS Y ndpartityed Lo 18R Ferg 3 am o white
solid (B8 |ﬁ1@39wbi?ern‘wloest@shyESDm(MﬁH§f indz dalheal 32X foned 328.0e
nitrogen of Val 882 (Figure 2D), an interaction
[0278}30@%%%5@ oEB0AEind3-(KB@eRy-BlBetiok fiftidail)or-62-hyddok gethy i1 H-
éﬂ In addition to this hydrogen bond, PIK-93
Pﬁﬂﬂ&l@e@r@@ o kGKRDA) 02r&G3-5BY-fv 30 the backbone

methogcgfﬁk&gpgmgﬁloyﬁjméﬁgleﬁé)gla%ﬂﬂtﬁ% @RORE . T4 ﬁlmol), 2-

m de noi ety and the side chain of hg
y&Of&&mﬂByd@zm €0. @56mle i mmsd), and iethpiapsne (G- KO sy 0 78 mmol)

were %hec‘ ?l &ﬂgxoﬁé qleatteﬁ ?(? ?efﬁf&t 1%9 F@ gm H{Ré:@r The reaction was then

er ac 1 ons ensate or It
cooled]'gudl"ﬁ,pha!br was adcﬂe;b@dathe aquiBs vlza@o@)w extrgieg three times with EtOAc,

croCly i GAC Bredginicntons ran dierdrtal 4 oo Tine noxt step
w1thotilllhﬁh@<dlﬁi’a&ltet&ah§édr Epbabs cMrmI)*émtamsos naufopnd@osm

A2 of solvent accessible surface area. To achieve
[0279] hleg zEt’hﬁfogﬂ(%ﬁio%jﬂﬁrﬂeﬁﬁ)x@yﬁdrﬁi)ﬂﬁifpy&ﬂzdldwQl-d]p@'ﬁﬁﬂ&ih-1-

cavi that is partiall y accessed by PIK-93 but t%
YDetharel (BHAIOhy SHAPINOE-GireRonp b T BREIRR R By ARpshy DriH-
yraz&lgll#sc%b thlg Svastcﬁ%og)oég C}H 'f&‘fha&t'uﬂg gﬁ mEJ) |§n§ (ﬂeét%d @@ﬂm overnight.

rogen
The n¢)etrdaade¢rmact1@i wah ceolgg ke aanawr waggéﬁecwapﬁ ﬂ@améwtate was

collecf._e'rZJ‘Islﬁlr ltlgl‘l a IT}l% %ééc?% ?%t% Qs tﬂr?uﬂl (%1%&)%\??' Jé tbe}gz@ Fglgpe%)H and passed
througlnzh sibica plu,g (e wotlmctavqshbmnlyophlhzgd frhm saengtecykield a brown solid

I ar npg ure
(6.4 migp 3 R SRy e Te RV S D AR PR B R e
potent, multi-targeted inhibitors fromthe 10 nore
s&-ect ﬁ?é“‘ifﬂﬁﬂcﬁfﬁ ¥Sin our panel. First, these
conpounds adopt a flat conformation in the ATP
[0280pi rThysigl fasdagies oNPETBARavEibgéd yp6fibecilonecandihidokipdé:swith ATP or
project out of the pl ane occupi ed by ATP (Fi ry@ 8)
pan-sisefis hiIiES RiSIaS oY ASHUOR R BYOFBRanaEA Vallet el 200! Walker et

al., 19?9? A% 2 eggﬁgé R&w pREHEhnd Ea@étlv'eﬁnlﬂﬁitoﬁ%ﬁé > 186l cl¥taf\dfuctures of PI3-

Figure Mich of the surface of this affinity
K inhj kseiromhmmhtemoumee tolyd toHwnsingel l&’uaﬁere df:tennmeéwm 5-26A

resohvlég[x% el BUGACRARAS: BE upfhaptdiie Al SOt T,

pheny(ltﬂiiazbre@m% (Figuge 2ubsti-tuti on provi ded t he adeni ne of
| C87114 in the

[0281] Based on these co-crystal structures and a conserved arylmorpholine

pharmacophore model, structural models were generated for three additional chemotypes
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correct orientation to nake the sane hydrogen bonds as
t he mercaptopurine of PIK-39, even though these two

WO 20vg/18493¢ ens are rotated by 110 with respect POI/Es2007/008395
ot her. [0288] Unlike other inhibitor chenotypes,
Pl K-39 does not exploit the P13-kinase affinity 20
pocket (Figure 2C). The pyrazol opyri m di ne anal og of
| C87114 (PIK-293) as well as a novel anal og

contai ning an_m henol (PIK-294 ure e the
bound et &y 15§ PYHRPBIRBAPBmdias P gt MRrnce OIS I-108,

h - bi
ot R LTSRS 2y R S5 i v

guided ewihalobservatder thatreachsempouad ppamg@@mkebwhmhsbae

tha r ed pocket, and we ha e
hmﬁ‘iloﬁofoﬁe%?}zlggn?%%?ﬁ?ﬁfs cgnf or matl onal '
102821 B 3546 B enactioue griph e FOUER RO 5?1595{%9%§nf fof
conced\@%loggdplsib? Hhv\g pl? ?@ﬁ B LnkBfrdions 100 ‘Pcﬁldﬂhgﬂé? OCarfibdHRGis! nofactivity

tor access the induced pocket), but not
agamsaﬁﬁ}ecﬂheDPReK fnhalslsasmbér inchidmg 191 ]EDO( \h cetcedations up to 100 uM

Pieorgvape biysPerpRal 10edpaeH S SRS AL et oheh bt s

bmdm%&hd)dkere%alb&ﬁi R4160-08)ktas b@u&tdrermm pi Dy (Figurp QCB.eOnly the
ormed by rearrangenent of that yesidue 30 ( l? Ael“Pabhd
mercapiogHTe MY Of 15 BaFRRCAREI KBRS ELFATHe ATP binding

pockef, G #i8 n'n@ gétéglqs tdfated A2 D° 41 twistell 18 596ut STIh@Plahe gelative to the

expressed urified these kinases, and tested them
adenirfenf the AR | Ipj thys origntagion)bsatisdizs hydggen bonds to the backbone amides of

ver oSO 05050 B AR O R0ZB) M o
adenin®)108- sel ective inhibitors PIK-39 and | C87114, but

retain sensitivity to the pl |0Oa/nulti- targeted
[0283] Ntk Bbhwiss tPbikePPI3-RiKhBRor sthebtites, FOR -3T Hoas not access the deeper

henot f t i : ”
R )
Insteaa O&B %yl—x@o%y@é’&ﬂ]e rﬁBﬁeWPM-S%ﬂl@hdﬂ@uwa%@ﬁ{tf@k%d the ATP

t he Mol ecul ar Graphl CS S stem I n&lb o¥
bindingrgeskel (Figrt 2Bl &3 thisrgg1on, fissk IP%FG&'&F )@.e inhibitor by
under%&% YRG0 e éﬁ‘ {inentihRvhich W)SO&%[EM'&& “‘up” position,

, LY294002 é Quercetin ;lq , Myricetin
in whl(clnEOf@}ms thaiceibngof GepbFR hindineasket, fo x-“down bpesition whigh it packs
agam%%%ggm% ;n?)ﬁéi%t ’f’ﬁé Ergdt é)'f Gihil ?16?4?»]6 cat, viesis Wi3gito the PIK-39

t e inhibitors
structLEiieKFﬂ@Ee, 2R)HS w%ateamiwﬁl h)ldmpll@lv\ewétebb#ﬂ“teeg MetdiP4omd Trp 812
at the ﬁl}‘/l LQYeztg?lQO&ﬁl%‘llﬁﬁglg @P%l Tﬂﬁflﬁ%g{elﬁ %%e&ﬁéﬁ:ﬁeg 2188 .%2 of solvent
accesslhlel ihhibitor $1@2:1: ZbdeawasatémngIKr-Ii 9taaghieve manomplanfafﬁmw despite

ar sogui n I|ne scaffol d. [0291] The nodel
hm‘teflc'f n'ngtsl‘b‘éﬁllﬂééeB%}"es "5t he protein structure of pl

bound to Pl K-90 because the PIK-90 structure
[0284&0 rstal geuetres of SK 20 and RIK-§3 epmpoymdsibauad to p110y were

deterﬂglﬁt;sg S %%E?@d &%?gﬁ@@%‘ﬁ?ﬂék@ a Bk, 0%\%13 ggn@ E@@BlﬁaEkﬁmieeérﬂide nitrogen

structure o does not
of Vab$2 FHiguedP)e an ienastioroertisertief famoagallskriov BIB-K inhibitors (Walker

ot 4 RO BB SRS g o

the baekberk(&rbddH 55338 382 and h GE7lHetween its sulphonamide moiety and the side
chain of Asp 964. PIK-93 is one of the most polar inhibitors in our panel (clogP = 1.69) and

these extended polar interactions may compensate for its limited hydrophobic surface area.
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were built into the protein structure of p 11 Oy bound

to PIK-39 because these inhibitors possess bul ky
w@emapsioehat proj ect out of the adeni ne pl ane BEMUS2087/008395

likely to exploit the unique 20 "Met 804 down"

I nduced-fit pocket. In all inhibitor nodels, the

choi ce of protein structure and inhibitor binding

nnde is based on extensive biochenical SAR as well as

i tor- _ geonet The tru s and
r02851; Rt oD Hindeparsodmit T R i onES L Feftormmopgd mates
more emeﬁgﬂv@ tyﬁfb?ih@bﬁc iRtekactiohs biesing 3% lﬁztdi' sblveneﬁcemtyle surface area.
ross steric clashes and to sat i sf

To achisyndbis, DEK-80 DR A @aRdS Fits 1o eepehaviby aos Pestigly

oo BRI (g e s oSy et e e

region)fhstparidineaing ¢fPIE90 pmlgidgtngl)al@ra egankondyge Lys 833, and we
find msrliee\égagg&lle% odtptﬁﬁ éapﬁgx (ﬁﬂ}bg&{ wit cﬂbon 1‘3%12%4)1 a 106981d loss in

WEr e nea usin er a st ard TLC assay
afﬁmti G?]K-Bﬁ,l Figliers @1AOB] v iltigd m@ﬂe&i&gettrbBHKe inhilitasy prpjects a phenol

h rrb
o 3 R AR o B RS mESRIApBBS s ORRE g 20

m Xt ure contai ni ng ki pase nhi bi t % ungf
l0286lcoﬁmmxsmr@r#awsffﬁ4‘ et demeued, m-prgeied iitfjfors from the
more SY¥EHive gguﬁd'SQﬁ ré)lqu&Rﬂ” Pt thesd %M&Mﬂdbﬂﬁ&ﬁﬁt conformation in
PCT/USZOO / 008395 B hosphat i dyl.i nositol (1

the ATR:bisdingrppoliet whiergas sq}ectmeénlgggp{s, By e&? O‘Kﬂﬁ“g plane occupied
by AT?‘@%@&% agSecl')Qd Ghe ?xfxos‘t' 83‘1%% Ahibifods ﬁroﬁ dcll ﬁito a deep er binding pocket

tion 10 or as 1 ndicat ed ure 5,

that is aotiaccabded keydATB (Bxgwez,x@) fMucB Oﬁmﬁﬁu@@ce@ ﬂ% nity pocket is
| h
conﬁﬂz%??ﬁx?i e bh oI 07 1% 0F 1087 1N B T ol | oved by
CHC13; MeOH 5 bi h
0207, S SRS s SO A e ot

modellFIUSY £14 Eilgire ). s dublssutiatpgovidgih datinnf JC§P Hein the
ip precoated wit i xtract was spotte

correctre@erp;pa%go make e ermsguragsn bends as e macapioRIrRe %5‘%39 even

thougﬁ‘ﬁ{rege 108 Bk sPstBlRANMaAtddvb G Ebd \Qltﬂ‘iés%ect téRach bthep! at es

then dried, exposed to a phosphori mager screen

[0288£ StI?nlﬁQe éﬁaﬁ% 1ﬁf1‘iﬁm)r ch aphit ol fds ngpéxt;ﬁ@i@ the PIg-kmase affinity

I hase acti vi was measur ed
pocket (ngdmetm) Theqonazeiipysiniidine anslogafdRBY hif (RAE-2¥D@s well as a novel

analo% fg;é%l ons f e ! Iﬁf (ﬁgor 3 réuoun Qw\%e {h%H tés%é& f‘oquhlbltlon of the

class JFRIBLRS.t mmzez Gvasaipeto r60nfald mose petert thmeBHé{ZQa (met 3A).
four tinmes, and the reported value is the average of

[0289f h eLSH% én%@ﬁ&@ﬂﬂﬁﬂt-wmﬁ@ E@ﬁPIUy&evéa@QzQ 3nfBashtidrfal 8daerangement of
set forth belowin Table 2. 15 D. Ab] Assag [ 0294]
Met 8% Iﬁm |cr€@t6§ wfmﬁmedwﬁls@tnmdawp dave hypqthesigsdd gfqrpational

rearra? %1%11%? ﬂ#@%ﬁect&ﬁg %@ﬁﬁ%@t fo{- HOé eﬁ %&h@@c&n of thﬁsbfhodel is

assay COﬂ al ni ng
that nmlrhtvondof M6t $04 Wperﬁﬂﬂ fid Uﬂi&n@&f@l ma.séleymaﬁahmmys (which

accessa trllg u?dusceg%ocket), %ut not affect other classes of inhibitors (which do not access this
pocket). Modeling suggests that mutation of Met 804 to a B-branched amino acid (such as
valine or isoleucine) should restrict the pocket formed by rearrangement of that residue
(Figure 3B, right). Therefore, we mutated the corresponding residue in p1105 (Met 752) to

valine or isoleucine, expressed and purified these kinases, and tested them for sensitivity to
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opti m zed Abl peptide substrate EAI YAAPFAKKK was used
as phosphoacceptor (200 M . 20 Reactions were

wo eoonitngeed by spotting onto phosphocel | ul ose BECEHESH)7/008395
whi ch were washed w th 0.5% phosphoric acid

(approximately 6 tinmes, 5-10 minutes each). Sheets
were dried and the transferred radioactivity

quantitated by phosphorimagi ng. [0295] Results are set

e L

1132 T Rmulti-
ph1o- LA oy csopucs i sy e proom

targete@ thibtAFTPIK29% POK-3¥, apd ?,’E-FDDATFF}HS chemotyrS-sageific IBgAtance supports
bstrat
the unigfGrelP Rl i 332 B Bt hanlibRABECERY BB St Tt ©

oo RShRS3 RE Shh B SRR B O B oy Sy
All pl 1(7(97 &thc%éﬁg%ﬁ@é&%%%@ Sincidaspine rAp'b acasd') ATP

appr oxi nat el tinmes 10 m nutes_each

(1ESX)eWertrhanain @ U)hIeYZfP‘}%?s(flEWéonfae?t&h&ﬁfg)ﬂ ;Myncetm (1ES0), and
Staurof§{i{He! (ggfsggllfﬁé%gﬁgg' 9!1&%9 B FhrReweld ssr@hﬁaﬁyzmlgned

nul sin Recept or

using PO 5a[i apasictibh.nMddetsdos ih(efmhlbitorﬁ&i&?h dﬂjﬁ%i{ﬁnd PI-103

wors i SRR OB AR i A 29001 s ramen

bulldntgoﬂ:hamdm ng rﬁ&de‘l%ﬂ-tEE’EBubltq:rl—]CMlM ms sivhilg31yilt g tf:m/pf the PIK-
{;A{} ATP (2.5 G of y-32P-ATP), and 0.5
39 ary ﬂ’ﬂmg 'E-Y (Sigma; 2 ng/nl) was used as a

substrate. Reactlons were termnated by spotting onfo
(02917 imemdebfg@é—l%wﬁ%snwwwmww&w Bound o PIK-90,

becau&qgg ?ﬁ% 9o% t%]l)gtlﬁ%hgntgiﬁg l?l’ié)%ﬂl gﬁi gﬁﬂd&éb thar it ecessary to

eac eets were the transferred

accomhﬁﬂam-\wit’y phemolid maieqd(tqummidﬂy strgéturg othemdsy does not
CXhlblF A tn?fg?ar&ae I%Std‘(f%%lg'ﬁb 1% ﬁﬁf}%ﬁi{%ﬁgﬁgﬁﬁdm r%glonAﬁ%g%panson to

the LY2®2062bbahd 801 0yléirtur¥ "EheAf 68316 forl PIKH- 1 0RIKUH5933,1:dmd IC87114
agai nst reconbinant full-length Src or Src (T3381 i.n
were baiflt inge glye protein swieturexs nlOywmpl tofIK-39 hecapse these gibibitors

posseﬁ%gn&%ﬂﬁl i dglgﬁgct? fi' Jré Edé%ﬁﬁg plafté Indar lwﬂo 5%“ the unique

I nase peptide substrate
“Met ﬁl4YdﬁFxK1<iﬁdmai—ﬁSp@bkas lmlmbnphﬂmoc opidels, thexhoidg)of protein structure

T

geomenfyo Smw;srbt‘elﬂelrdct(map phd kihibita modeld hmot%eéﬁ)nmnmz@hto optimize

h) heet dried and the t f
vinding St PR e e bobeoy b AR Bl s e
hydrof@Shdids. are set forth below in Table 3.

C. p1100/p85c, p110B/p85a, p1103/p85a., and p110y Assay

[0292] The class I PI3-Ks were either purchased (p110a/p85a., p110p/p85a, p1108/p85a
from Upstate, and p110y from Sigma) or expressed as previously described (Knight et al.,
2004). IC50 values were measured using either a standard TLC assay for lipid kinase activity
(described below) or a high-throughput membrane capture assay. Kinase reactions were
performed by preparing a reaction mixture containing kinase, inhibitor (2% DMSO final

concentration), buffer (25 mM HEPES, pH 7.4, 10 mM MgC12), and freshly sonicated
70 :



10

15

20

25

H. DNA- PK (DNAK) Assay [0302] DNA- PK was purchased

from Pronega and assayed using the DNA-PK Assay
Woyaremotdr omega) according to the manufact ur ePCEUS2007/008395

instructions. 25 [0303] Results are shownin Table 2.

72 WD 2007/ 114926 PCT/ US2007/008395 1. nlOR Assay

I nhibitors (final concentrations 50 M-0.003 M were

tested agai nst reconbi nant mMTOR (lnvitrogen) in an

phosph%élég nc():sgt?)tg?ll 02);\]11& sg 1%@&5%%\%6@8&”}%}@%&)( tB;M gﬁgglo&o]foAWcontammg
10 pcﬁﬁiszf fggp%”%rég?l @%é\orzx R@nté)r 505) 88! g%&bggi@htgg in Figure 5, and

allowedub @tdc@t:é forl'{enmnutm romrtanpenatum aFedTh anghysis, Frgcipmsowere then

tennmgiiqtg}éasfc ggg 8f \(QQ%H zﬁmfgﬂsmgd y 1%0W$ﬁ§ﬁgmﬁ%H gl :1). The
bip hasﬁ?ﬁlmture%&e\;o‘itéf@ﬂ Q)rfb'ﬂy&iénﬂrmigéd] @.ndltlliéam%ﬁmrcr;ﬂidse transferred to a

radi oactivit uantltated by
new tuRedigings gal éoa'\?égg PipEttHtp ﬁrePssie %Eg%n&%n %X“%%} ﬁt% spptted on
TLC p‘m&&:@%{rév%}op%a% SRR N a 593@ 3bluMBa 6¢haropanol: 1M acetlc acid.
endo growth receptor 2(KDR); Inhibitors (finat

The TEGdaes ward thas dgied, expps®. to@phopphsieages serean é%'arlﬁsf*mersham),
t {
and quagfi QP N ?EIBD ﬁ&?xg% ﬂrﬁ\ﬂgi'%%%y%%@a#éﬁl at 1r03-gwg?2‘ %_nﬂlﬁtor

an assay con ES
concerirdtidnBépreseDtihg AW'@-fQ]Zl dluticns §pom. t_hgptu ghaest coné:ﬁ@trglqj]/ tﬁf_ted

B e e

repeatBd o Eetdul kiaseR, aniihe Repdiedwahieas tivd dd%rag’bl‘dﬂ‘thﬁe/lﬁ%p endent
phosphorl c acid (approximately 6 tinmes, 5-10 m nutes
measuEfpets- Sheets were dried and the transferred

radi oactivity quantitated by phosphorimagi ng. [0306]

[0293Re Refstkts anesetiorthibplew in Rabig@t e 3 bel ow. K. Ephrin
receptor B4 (EphB4) Assay 20 [0307] Inhibitors (final
conicentAlltAssag 50 pM -0.003 M were tested agai nst
reconbi nant Ephri n receptor B4 kinase domain

(o9}, hibisOr il SosR R PR E PR Ry T eI oot

recombaint ﬁﬂg)engﬁﬂﬂbﬁct))lg}t‘xﬁl_(tﬁ$ﬂ) (UBstaje) fn ¥n é&agmantaﬂnng 2fimyM HEPES,
se

pH 7.4k BN YEGA %Sq]”pf’ré%gﬁpéuﬁ@ SRR AT e, G ey BiA. The

ophm%{}!@n?];{qeég&eg eac 5 g M@@K%f{ﬁ&& Ly pﬁos%ﬁoiddéﬁﬁn‘ (200 pM) .

eets were dried and
Reactioma vaf e tarminatediby amctttmg Dgﬁom]@mhqcatlvelgs@ﬁeets Whlch were washed

with (gg]‘%z;ﬁlg\%)ﬁonrg%a\cq@ (apg)po%gx%]ateﬁeg %ﬁe%, 319 rﬁﬁﬁltefs%ﬁﬁ). Ighed @Rl &e dried

and the transferred radioactivity quantitated by phosphorimaging.

[0295] Results are set forth below in Table 3.

E. Hck Assay

[0296] Hck: Inhibitors (final concentration: 10 M) were assayed in triplicate against
recombinant full-length Hck in an assay containing 25 mM HEPES, pH 7.4, 10 mM MgCl2,
200 uM ATP (2.5 uCi of y-32P-ATP), and 0.5 mg/mL BSA. The optimized Src family
kinase peptide substrate ETY GEFKKK was used as phosphoacceptor (200 pM) . Reactions

were terminated by spotting onto phosphocellulose sheets, which were washed with 0.5%
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WO 2007/ 114926 PCT/ US2007/008395 L. Epidermal growth

factor receptor (EGFR) Assay Inhibitors (final
w@emcane@t i ons 50 M -0.003 M were tested agaPCEUS2007/008395

reconbi nant EGF receptor kinase domain (lnvitrogen)

in an assay containing 25 nmM HEPES, pH 7.4, 10 nM

MpCl2, 0.1% BME, 10 M ATP (2.5 G of -32P-ATP), and 3

g/ mL BSA. Poly E—Y 5 (Sigma; 2 ng/nL) was used as a

substrate. React] r.m nated.b ottin 0
phosphapi REIILPRIOB RS i) Eer s DELRERC SO ShERALErS St the
transfeﬁg@§m9£dtl% ‘Hu%ﬁtﬁ&ﬂ@ﬁimplﬁirﬁnﬁglhg mes, 5-10 m nut es

. Sheefs were dried and the transferred

t phosphori magi ng. [ 03091
[0297) aﬁé#‘?&%érléé&ﬁ%@?gﬁﬁﬁﬁr%@lrﬁ%l e 3 below 10 M KT

say 10],, | nhj bi final concentrations 50 M
‘ﬂﬁ)ﬁ v%ercg s({[g&ig di nst reconmbi nant KI T ki nase

domar n (Invitrogen) in an assay containing 25 nM
[0298] HEEEE.bnﬁhi (find] c&ﬁeﬁMﬁdﬂ;a:DxM)leeD'E?ayeﬂaniMQagalI@tj

M ATP (2,5 C of -32P-ATP . pa/ nl._BSA.
recomipigp st ERIDS KA Grebtih KUPeie) L fpay Cphuainpit o A e,
t Ay SADP(D.50iCiIdTq3 IPIATPY, and 0.5
ST T e A,

mg/mI, BSgx. oRolyrdd-¥] (Pignaitl ménLlswmurﬁdmtae@ slgats) Reagfionsgvere
terminited %tyds{paﬁ'gxgacg'go Bn'ﬁocgfl 384, %Iﬁ&gﬁaQWagﬁ&f Wwith 1% NaCl/1% phosphoric

guanti osp or | magi1 11 Results are
acid (apptoxfimately 6 tinfeab$-d 0miputeswach)N, Shﬂﬂr W@% dyiedang thpiirgnsferred

radioaé\sg\a. ?t&#gaé&{tnaho reco%rr%tl ons 50 }.tMM -0.003 M

prhant  RET ki nase domai n
(lovitro n. ass tai ning 25 mM HEPES, pH

[0299]; Resylp %Wgt@@g’d%" %ﬁﬂ%@‘ra 10 MATP (2.5 G of
-32P-ATP), and 3 g/nL BSA. The optim zed Abl peptide

sGbst r SFEABTWAAPFAKKK was used as phosphoaccept or
(200 PM . Reactions were term nated by spotting onto

S &n: “?e'éeﬁ&sh d in triplicat
oo PRI AIP BT S photanonionon 5w e
(2

againstrerotrexnasd 6)-lengHe Srosonfue €T atpsgay ﬁ@tﬂm?%ml\é &IEPES, pH

74, GBS0 2D AL By BRI RGBS

ophm&@@ Bird fhDROkinase ;h@‘ﬁﬁe EﬁﬁHﬁﬁﬂQEIYGEFKIKd( slasusetbas phagphoacceptor

(200 i o ARSOHETF ARG 6Y FPoBRE ORI BB E TLPa gheets Vhich were

t50f BrGUpRbASAtid (BpfrokReREIyY tikks) FSEO HiEESeach). Sheets were
waShé?gﬁ\lt/l?tﬁr o/ggn‘;%lhn an 1as(slrliligléocont al ni rlrg 25 oM HEPES, pH

dried gndithe tGusfemeflpalioactivity gvensitatedbNphRFphqrIMagingE. of
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[0301] Results are set forth below in Table 3.

H. DNA-PK (DNAK) Assay

[0302] DNA-PK was purchased from Promega and assayed using the DNA-PK Assay

System (Promega) according to the manufacturer’s instructions.

[0303] Results are shownin Table 2.
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[0306] Results are set forth in Table 3 below.

K.  Ephrin receptor B4 (EphB4) Assay

[0307] Inhibitors (final concentrations 50 pM -0.003 pM) were tested against recombinant
Ephrin receptor B4 kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH
7.4, 10 mM MgCl12, 0.1% BME, 10 uM ATP (2.5 pnCi of p-32P-ATP), and 3 pg/mL BSA.
Poly E-Y (Sigma; 2 mg/mL) was used as a substrate. Reactions were terminated by spotting
onto nitrocellulose, which. was washed with 1M NaCl/1% phosphoﬁc acid (approximately 6
times, 5-10 minutes each). Sheets were dried and the transferred radioactivity quantitated by

phosphorimaging.

[0308] Results are set forth in Table 3 below.
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Cpd RL R f \ s~ \ CN KS167 -Hiz+ BAA6 M CN ZK141
WO B2 KS840  BA39 NC F ZK127 -H >1 BAI1BOI/O82007/008395
ZK134 -H NI A BA151 CN NfB s~ N ZK132 -H Nl e BA21 /74
ZK125 -H BA52 OH BAS56 / BA53 O ZK138 -H BA31 F. O
[l OH.,~ KS287 X = CHil1l BA152 0 s/ F36 RiSOHF

BA149 KS288 N- Met hyl 77 V\D 2007/ 114926

PCT/ US2007/ 008395 C p
L. Epidermal growth factor receptor (E&l-lﬂ) Ezsay

Inhibitors (final concentrations 50 pM -0.003 uM) were tested against recombinant EGF
receptor kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH 7.4, 10 mM
MgCI2, 0.1% BME, 10 pM ATP (2.5 uCi of pu-32P-ATP), and 3 pg/mL BSA. Poly E-Y
(Sigma; 2 mg/mL) was used as a substrate. Reactions were terminated by spotting onto
nitrocellulose, which was washed with 1M NaCl/1% phosphoric acid (approximately 6 times,
5-10 minutes each). Sheets were dried and the transferred radioactivity quantitated by
phosphorimaging.

[0309] Results are set forth in Table 3 below.

M. KIT Assay

[0310] Inhibitors (final concentrations 50 pM -0.003 pM) were tested against recombinant
KIT kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH 7.4, 10 mM
MgCI2, imM DTT, 10mM MnCI2, 10 uM ATP (2.5 pCi of p-32P-ATP), and 3 pg/mL BSA.
Poly E-Y (Sigma; 2 mg/mL) was used as a substrate. Reactions were terminated by spotting
onto nitrocellulose, which was washed with 1M NaCl/1% phosphoric acid (approximately 6
times, 5-10 minutes each). Sheets were dried and the transferred radioactivity quantitated by

phosphorimaging.
[0311] Results are set forth in Table 4 below.

N. RET Assay

[0312] Inhibitors (final concentrations 50 pM -0.003 pM) were tested against recombinant
RET kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH 7.4, 10 mM
MgCl2, 2.5mM DTT,10 pM ATP (2.5 uCi of u-32P-ATP), and 3 pg/mL BSA. The
optimized Abl peptide substrate EATYAAPFAKKK was used as phosphoacceptor (200 uM) .
Reactions were terminated by spotting onto phosphocellulose sheets, which were washed
with 0.5% phosphoric acid (approximately 6 times, 5-10 minutes each). Sheets were dried
and the transferred radioactivity quantitated by phosphorimaging.

[0313] Resulis are set forth in Table 4 below.
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0. Platelet derived growth factor receptor (PDGFR) Assay

[0314] Inhibitors (final concentrations 50 pM -0.003 pM) were tested against recombinant
PDG receptor kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH 7.4, 10
mM MgCl2, 2.5mM DTT,10 pM ATP (2.5 uCi of p-32P-ATP), and 3 pug/mL BSA. The
optimized Abl peptide substrate EATY AAPFAKKK was used as phosphoacceptor (200 pM) .
Reactions were terminated by spotting onto phosphocellulose sheets, which were washed
with 0.5% phosphoric acid (approximately 6 times, 5-10 minutes each). Sheets were dried
and the transferred radioactivity quantitated by phosphorimaging.

[0315] Results are set forth in Table 4 below.

P. FMS-related tyrosine kinase 3 (FL'T-3) Assay

[0316] Inhibitors (final concentrations 50 uM -0.003 pM) were tested against recombinant
FLT-3 kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH 7.4, 10 mM
MgCl2, 2.5mM DTT,10 pM ATP (2.5 uCi of p-32P-ATP), and 3 pg/mL BSA. The
optimized Abl peptide substrate EATYAAPFAKKK was used as phosphoacceptor (200 uM) .
Reactions were terminated by spotting onto phosphocellulose sheets, which were washed
with 0.5% phosphoric acid (approximately 6 times, 5-10 minutes each). Sheets were dried

and the transferred radioactivity quantitated by phosphorimaging.
Results are set forth in Table 4 below.

Q. TEK receptor tyrosine kinase (TTE2) Assay

[0317] Inhibitors (final concentrations 50 pM -0.003 uM) were tested against recombinant
TIE2 kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH 7.4, 10 mM
MgCl2, 2mM DTT, 10mM MnCl2, 10 pM ATP (2.5 uCi of p-32P-ATP), and 3 ug/mL BSA.
Poly E-Y (Sigma; 2 mg/mL) was used as a substrate. Reactions were terminated by spotting
onto nitrocellulose, which was washed with 1M NaCl/1% phosphoric acid (approximately 6
times, 5-10 minutes each). Sheets were dried and the transferred radioactivity quantitated by

phosphorimaging.

Results are set forth in Table 4 below.
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-Me ZK150 X = CH Br ! DLOH ZK489 -Me ZK136 -H Br OH

ZK487 ! i$ ZK131 -HQ Br OH -Me Zk491 ZK151 X = CH/

\  Br Zk493 7ZK142 -H F ;'ter ~\ OH\ s BA62d ZK139

-H F ZK450 NH2 KS207 -H

R. Results

[0318] In Table 1, the compounds have the formula:

R36 RZ

(o
LAy
R? .

R! and R? are as defined in Table 1. X is =N- except where indicated. R*® is -NH, except

where indicated.
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BA138 +++ +++ +++ +++ +++ BERHUS2H07/008395
BA157 3 ++ +++ +++ ++
BA154 +4++ +4+ +++ ++ ++ ++ ++

BALO7 &+ A Hok [ Src [ 7o (TH)] VEGFR] EGFR | EphB4
T+ +FBAGE T T+ PALO[L+fF] + Tt + T+ BALDZ #4+ 1+
++ + FBAS7 T+ | BAZAEE: Frr+rfr ++ | ++ ++ [++++BPA3 v+ | +4++
++ ++( BA4a+ H+ ++BAOH [+ ++HeE 4+ e Y BAQD H
+++ +FHBA4E6 +4 i [+ BABS| 4+ We bRy bt 4t
BASS +BAOS ++ I+ bt bt hyy h 01 WD 20074114904
PCT/ UsBABY/ 008395 T+ b abl Held Br e &FdF I VECFRIEGER
IR0 PR o O I o I el W22 Mt
epn TN e e I S T -G ) AL T R
+ YNZE R Jé-ﬁqu. -ttt F—F D/-\_]_ﬁ’qs ¥4 ++
++ ++| 5ggs T+ | BAP b Fad| T Fed| ik | BASA |4+ dF (+H+
++ ++ [ HEsathip BAEAZ[ F FfF T+ FF F& f ++ +JUIT2AE +++ 4++
+++ +tfredsht HE # | BAYAS++ oy s +h
PIK103 + + + + + + +
PIKS0 + 4+ + + + + +
PIK294 ++ + +4+ + + + +
Table 4
Cpd cKIT Tie2 FLT3 | PDGFR RET IR mTOR
ZK358 4 ++ +++ +-H 44 ++ +++
ZK487 +++ ++4 +++ +++ +4H + +++
ZK349 b+ +++ +++ b ++ 4] ++ +4+
ZK494 +++ ++ ++ 4+ +4+H + +++
BA102 +++ +4+ +++ Aokt +4+ + ++4+
BA121 +4++ ++4 +4+ +++ ++ +++
KS84 ++4+ + +++ | +++ ++ ++
Su11248 +++ ++ b +4+4 +++ ++ +
BAY43-8006 e+ -t * +++ 4+ ++ +
Dasatinib +++ ++ +++ +++ ++ + +
Iressa + ++ +4+ ++4 +4 + +

In Tables 2-4 above, a +++ indicates an IC50 of less than 1 pM; a ++ indicates an IC50 of
from 1 uM to 50 pM; and a + indicates and IC50 of more than 50 pM.
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heteroaryl; 10 R3 i s hal gen, ;CN, -CRS, -S(Or,R6 @

“NR R8, -C(OR9, N-NH2, -NR10 %1 C(OR11,

whebdfg2- C( O - OR13, - C(O) NR14R15, -NR 6S(0) 2R17,

-S(0O) 2NR18, R19-substituted or 12 unsubstituted

al kyl , XRegNMStG@Dted or unsubstituted heteroal kyl

R19- sulgiti B&ﬂr@gerp R3Isbksteadrivneitdnaye hrgl, lRﬂ-substltuted or

R19-substitute unsubstituted heterocycl oalky
unsubgtitgtediistarpalisyle B sribstitated 05 ypsebstinediovalgalkyloR Sbstiuted or

I R8l '

unsubﬁét%%e?}l‘i?ﬁ%rg%@@?kﬁr % PR %gﬁ’sgfﬁotgﬁ H}l %qu%gﬁtlﬁgé@il{lz i§ or w%ﬁﬁétﬁu&d or
unsubstautagdmeme?rym is halogen, -CN, -OR20, -S( O)gR21,

NR22R23,2 .- NH ) . i
CNR27- E%%g?[k N%eél%%fs or ﬁ%%\?&%?ubshmted heteroaryl;
-S(0 2 ghalagdn SGbG t—ORﬁ,t-SﬁD)}nRG DR RASHBEYRE LreleNH,, -NR'-

confl SRR LR BRSNS o okt o

unsubiddtedLHSH] Rlﬂ-ﬁmsﬁmted’l(irubﬁmbsﬁiﬂﬁted hbemnmynr 9esaibh’gtfuted or

R34- subs or . nsubst.i t.ut e ryl, or .
unsubpi e etk "G beDt ot et hetetheyp Salip R -gustituted or
unsubht&uﬁﬂ dr&‘lt 8aRY 9—§Mfﬁut8cﬁoﬁdsﬁbﬁxtut%3 hBRrodrOl, whéreilt®. is B9 integer from _

R11, R12, R13, R14, R15, R16, R17, R18, R20, R?21,

0t02;R22 R23, 24 R24, R25, R26, R27, R28, R29, R30, R3'

R32, apds R3JE R 38|&dﬁ;@gggently hydrogen
R35- substltut ed 25 or substl ut ed gyy " 25
K35 SuBR s bloBE.oENunOBLS t HONRH, ERERGMT QUPIR*, =N-NH;, -NR

C(O)RP YRS I (65) IR DY HRFHNRPRY, -NR3‘S(O)2R32, -S(0);NR*, R*.substituted or
unsubstituted alkyl, R**.substituted or unsubstituted heteroalkyl, R34_substituted or
unsubstituted cycloalkyl, R3*-substituted or unsubstituted heterocycloalkyl, R**-substituted or

unsubstituted aryl, or R**-substituted or unsubstituted heteroaryl, wherein q is an integer from
0to 2;

R5, RS, R7, R®, RY, RO, R',, R'2, R, R, RY, R!6, RV, R!8, R®, R?!, R%, R%,
R% R* R RY R R¥, R® R, R¥, and R* are independently hydrogen, R**>-substituted
or unsubstituted alkyl, R**-substituted or unsubstituted heteroalkyl, unsubstituted cycloalkyl,
R>>-substituted or unsubstituted heterocycloalkyl, R**-substituted or unsubstituted aryl, or
R*_substituted or unsubstituted heteroaryl;
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WO

26 R35-substituted or unsubstituted heterocycl oal kyl,

R35-substituted or unsubstituted aryl, or 27
WORB78 U926 | t ut ed or unsubstituted heteroaryl; PSI/U&007/008395

2007/ 114926 PCT/ US2007/008395 28 R19, R34 and R35 are

i ndependent |y hydrogen, hal ogen, unsubstituted al kyl,

29 unsubstituted heteroal kyl, unsubstituted

cycl oal kyl, unsubstituted heterocycloal kyl; 30

unsubstg b yjse $ h r
U R AN e A6 i e i
unsubgtitiyed, hetqroalkylmesmnpn@m eb'dtbalkj'laumubsumlmtaroajzcloﬂkyl

m‘?‘%g W,V\2 W8, and W are
unsub epen éx\e}“;é% ty\%ﬂomgrand and 5ring Ais a

part i alR*{andrR¥ukd ydrmsat, b igen) (ﬁ'unetlibs?rtute’@ﬁb@l ed ring.
1 3. The corrpound of claiml1, wherein R5, R6, R7, R8

R9 RlO 5 R16 2R17 R18, R20,
1, R%%M%%é“? Bds Rro9, R30,
R31, R32 and 3 R33 are |ndep de Iy hydr ogen, .
unsubstituted al kyl, unsubAlt' 972
unsubstituted 4 cycl stituted

het er ocycl oal kyl , uns bst 6l , Or unsubstituted
heteroaryl. 1 4. The conp of claiml, wherein Rio (I,
R21 R22 R23 R24 Res R26 2 R27 Res, R29, Rao, R31,

R32, ant SRR ar e i ndependent |y hydrogen, unsubstituted

al kyl , vot, v&?, 0n3 Whatwt seSdadiRhasan) Xyh- -

conpound of .claim1, V\here%}%hR” ?}s R3- sﬂ%@i.?ﬂfﬁda&ﬂ 2

unsubsfigd ise pkgily orBilly anseturaied - o 7umeumbstedtringe d
cycl oal kyl , or R3-substituted or 3 unsubstituted

ar yI 3. 6. ?ihﬁdéﬁiﬁbﬁﬁ&@f@fau?'lawtﬁhﬂemkﬁel(@'w R, R95R‘° R! R,
|
RIS,R Sﬁ SE,IR# eﬁ{ 050 B‘%S Ut}§ ztezu £d B%{( Rl29, 30,03, R, and
R ar@ﬁf&ﬁéﬁﬂinﬂ h?hﬂiggh %s%ﬁftﬁeﬁ all I'IES%%ﬁH@ﬁHe{ g&ﬁgylo[msubstltuted

unsubstitu stitute
CYCIOWUWWMF’@& Ww%%kﬂaum@ybstltme@ arsfly er vwswbstitmitddieteroaryl.
claiml, wherein R is R3-substituted or 2
unsubstmtutqql1 Chnfpbunl ¥ braiff, 24 G0t G2 G523 p24 125 26
27 gp btg}ed: yglgg’ﬂent r 99’ %e % ﬂ*jg?% RE R R RY,
R 305l R gre mqiepm«mam hyidroizen, wisnbstituted alkyl, or

unsubé‘tﬁﬁ{eﬁ'h%te?éalkﬁ met hyl or unsubstituted C3-C6 2
branched al K

’

s. The compound of claim 1, wherein R! is R3-substituted or
unsubstituted alkyl, R*-substituted or unsubstituted cycloalkyl, or R3-substituted or
unsubstituted aryl.

6. The compound of claim 1, wherein R! is R>-substituted or

unsubstituted alkyl, or R>-substituted or unsubstituted cycloalkyl.

7. The compound of claim 1, wherein R! is R3-substituted or
unsubstituted C;-Cy alkyl, or R3-substituted or unsubstituted Cs-Cs cycloalkyl.

8. The compound of claim 1, wherein R! is R>-substituted or

unsubstituted C,-C; alkyl, or R>-substituted or unsubstituted cyclopentyl.
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1 10. The conpound of claim1l1l, wherein RL is
i sopropyl. 1 11. The conpound of claim1l, wherein R3
WO 200R1993wmbst i tuted or 2 unsubstituted al kyl, PCT/US2007/008395

R19-substituted or unsubstituted cycl oal kyl, or

R19-substituted or 3 unsubstituted aryl. 1 12. The

conpound of claim1, wherein R3 is R19-substituted or

2 unsubstituted al kyl, R19-substituted or

unsubstituted cycl oal kyl, or R19-substituted or 3

unsubsi t ut erheadoypouh GRS . .

wherein R3 is R19- I)subcsiﬁt(;tag}gg or ZH%slﬁ%lseﬂ}?lg substituted Cs-Cs
branchgdalkyl. o R19-substituted or unsubstituted cycl oal kyl .

1 14. The conmpound of claim1, wherein R19 is

unsubstipt ut exheadd@ypounltl of%la'ﬁﬁslu Qﬁfekélﬂkéds fsksﬁllo%'ri kyl. 1

15. The conpound of claim 1, wherein

unsubsé i, tut Cl-C4 al kyl or . 2 _unsu ubg t|t

cycl opéht yl . The cpgpoprd °€6WHBJnWb§fe%RallﬁR 'SWMH@?%?WYRZ
unsubbtStutd- aﬁtbhskigtéiﬂ)%m@é&’dr’mﬁﬁb%teg 1'2 Bsilcy1, l&qgw% bstj tuted or

unsubstituted heteroaryl. e cohpound f
unsubgtitufedrgi n Ra is R4- substltut ed phenyl , R4- 2

substituted or unsubstituted naphthyl, R4-substituted

or unsghsti t’lﬂie%n[ﬁﬂhhd o ¥laim T4 whedip RE id R ib8fituted or
unsubsti t ut g uEyrl m di nyl, R4-substituted or,

unsubﬂﬁg{?gﬁ]lptlugecp ﬁﬁlt@fﬁﬁiérw.}nsulpglmpeg aylealkyl, o R -substituted or
unsubbtitfié@skyit ut ed furanyl, R4-substituted or unsubstituted
i ndol yl, R4-substitut ed or 5 unsubstitut ed

benzoxadl azol yI R4- substituted or §ubs} i tuted
benzodildxol yile ormpoynd of elarad. “’@etﬂmﬁ’-nmﬁstﬂuﬂ)m@ébd or

unsub§RGEA QST PR -sBbs t it ut ed

t hi anagﬁ?hanyl Bgiﬁgggl%gl?lgl?%ugge&l u%;lk Stituted

pyrrol opyri di nyI R4- substituted or ggsubst i tuted

i ndazol 5 fhe cgmpoad pf glegn loWhereinBSt ispmsastituted alkyl or
unsubgtggt@gtéyglbmpht hal enyl, R4-substituted or

unsubstituted 9 quinolinyl, R4-substituted or

unsubsﬁ t ut gl qui noxal i nyl, R4-substituted or
unsubs 't ut ed® CYHIPBW‘? SBW}%ﬂbWPPWHRB— siawasyhstitwed €1-Cs alkyl or

unsubgtﬁﬁ@&%%,ﬂby&ﬁ% qui nazol i nonyl, R4-substituted or 11
unsubsti tuted chronenonyl, R4- substituted or

unsubst i tuted benzoi soxazol yl, RA-substituted 100 WO |
2007/ 11%926 TherPUBBRY PHEIGE0 3, Wherclr Rujsdibsutistitutediaryl, or R*-

substltthddaZﬁEws}tlﬁitedhete%ﬁUbSt ituted or unsubstituted
benzofuranyl R4 13 substituted or unsubstituted
di hydrg be g\f uranyl, R4-substituted or upsubst ituted
di hydr & ﬁ%’@PB‘%i ff plainkd, whersin RiisdR( -gnbstituted phenyl, R*-

b ttﬂféﬂlﬂi’%hbﬁﬁﬁﬁd ORAAGhYT / §rH£ #
S unsubstllt u‘taed benyzpot ﬁiéglgsﬁlg%/(li ?P{lméi%sééd 15 %ﬂhg

15
substitgjed OF ARgHoEtitupLPYRmIdBYY B Rubsed or unwsph@wmpﬂ%nyIZR"
substltﬁtéb%fr hsRANAED HRSMASRE bWl B0y bf %ﬁﬁ%ﬁtﬁtqﬁ%hﬂﬂyl R*-substituted or

R4-substituted or unsubstituted quino
unsubstituted benzoxadiazolyl, R*-substituted or unsubstltuted benzodloxolyl R*-substituted

or unsubstituted benzodioxanyl, R*-substituted or unsubstituted thianaphthanyl, R*-
substituted or unsubstituted pyrrolopyridinyl, R*-substituted or unsubstituted indazolyl, R*-
substituted or unsubstituted tetrahydronaphthalenyl, R*-substituted or unsubstituted
quinolinyl, R*-substituted or unsubstituted quinoxalinyl, R*-substituted or unsubstituted
pyridopyrazinyl, R*-substituted or unsubstituted quinazolinonyl, R*-substituted or

unsubstituted chromenonyl, R*-substituted or unsubstituted benzoisoxazolyl, R*-substituted
100
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3 substituted or unsubstituted indazolyl,

R4- substituted or unsubstituted quinolinyl indolyl, or
wa2@dAs9bst i t ut ed or unsubstituted napht hyl. 1PABUSZNE008395

conmpound of claim 18, wherein R4 is hal ogen, -CN,

-OR20, or 2 -NR22RZs 1 20. The conpound of cl ai m 18,

wherein R4 is halogen, or -OR20. 1 21. The conpound of

clai m 20, wherein R20 is hydrogen or unsubstituted 2

or m&%sﬁ%d@hﬁﬁ&o{g}n&% 1, Stgtltﬂtﬁgétﬂqul&i @t@&t@%gﬁo\ﬁ}r i ?{4

drogen or unsu
substipged %@wbmtﬂddhwdrmmmn% rsyibstifRBsl oxsuisybhmgted dihydro-

d of. cl
benzoﬂgoﬁh gﬂf-gubsﬁh?téd %ﬂ% 9eltﬂ)e 2 1n*§dal Iilgzpyl, c}llﬂ\kg‘{ g*lﬁtlguted or

unsubRdtuiesl tEingethiophieajlogen, unsubstltut ed C1-4 al kyl,
or-CRZO vvherei n R20 is 4 unsubstituted Cl-C4 aI kyl .

1 25. , er.eij. IS, ..
6- hydr oxy n agﬁ%y %Qgﬁi& HEsad lf"]]t mv%ael‘? lﬂ;i?f%; gBpsyituted phenyl, R™-
substlunedjusunSlubMEtdteldr]d'alojqbyndmﬂuhékquﬂtﬂéd bﬂﬂﬁbﬂbkﬁiutecﬂ[umohnyl R*-

substlyn}qgc#J DSt id &ﬁitﬁtgdﬁn&qogﬁﬁ%{] gubsilg'ﬁez% 1;'8‘731?9(‘: ? zgunohnyl indolyl, or

R“-suB&IfﬁtHSBE)Gﬁédb@ﬁ&@éﬂ naph#kd. The conpound of claim 1,
wherein R36 is -NH2. 1 28. A pharnmaceuti cal

conposi; i on o risin nd.of sclaim1l and
har ngceutlﬁlca W°é‘8§é)%€§’b‘t‘“g‘r§2¥?’ e’ﬁﬁ‘%ﬁt 1s halogen, A N; "OR, or
-NR"ZRéfhod of decreasing the catalytic activity of a P13
ki nase, the 2 method conprising the step of contacting
said P NASE wi t h tivity.decreasinhg anount
of an gﬁt agon s“t°mR/%‘8?é’Fﬁ au; 1§, é’l’i‘?ﬁ%‘b% h*}qgge&‘ or —OR™.
P13-Ki nase affinity pocket binding antagonist. 1 30.
The mehod dFhexlompoudd of whadmeionwhaiein RAt 8 @gdidienios uasubstituted
Cl-Cl L f(l nase 2 affinity pocket binding
Zol opyri m di ne antagoni st or a P13-Kinase affinity
pocket bi nding 3 pyrrol opyrim dine antagonist. 1 31.
The nefBod Gfhexoripmuad of vhémenwhaieth Rftia ggtiicienios unsubstituted
C;-C&ﬁ&‘i‘bl e of 2 decreasing the catalytic activity of a
0si ne ki nase.

23. The compound of claim 20, wherein R is hydrogen or methyl.

24. The compound of claim 1, wherein R? has the formula:

A Y e

R%is absent, halogen, unsubstituted C;-C; alkyl, or ~OR?°, wherein R*® is
unsubstituted C,-C; alkyl.

» Wherein

25. The compound of claim 1, wherein R? is 6-hydroxynaphthyl,
unsubstituted 7-azaindole, unsubstituted indolyl, unsubstituted indazolyl, or unsubstituted

quinolinyl.

26. The compound of claim 1, wherein X is =N-.
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1 32. The nethod of claim 29, wherein said antagoni st
is capable of 2 decreasing the catalytic activity of
W@200T0R924. 33. The net hod of cl aim29, wherei NPGHUS2007/008395

ant agoni st is capable of 2 decreasing the catalytic
activity of a nTOR and a tyrosine kinase. 1 34. The

nmet hod of claim 29, wherein said P13 kinase is pllOa.

1 35. A nethod of decreasing the catalytic activity of

a P13 kinase, the 2 method conprising the step of

cont acbhng SRkdoRbauktd BREGini1! WneRiARE KLiNtdecr easi ng
amount 3 of an ant agom st, wherein said antiagoni st
the formula: R36 R2 x N4R1(I) 5 wherein 6 X

=N or 2&C( HA pharmzpeeytical,corpposition g%mlfl&f%cwpound of claim 1
W@éﬂ&&h?ﬁc&?ké&eef&ﬁ%ﬁiwt ed or unsubstituted 8

et er oal kyl stituted or unsubstituted cycl oal kyl,
substituted or unsubstituted 102 WO 2007/.114926

PCT/ US2807/ dostwdefidecrsasing theeatalytic agtiyty 0% 3 PEkigpse, the

methoH*SH3s @ gro\flcont‘ﬁ&tu%&?& Pﬁiiﬁgséjﬁudi B8 WBET i) H&ﬁ'gasmg amount
heteroary I's hal ogen, substituted or
of an antegonast] Wh@rédl saidgntagonisds pPEI-Kdnere affisithaesket binding mtagonist.

het eroal kyl, substituted or unsubstituted cycloal kyl,

substi gyt ed 19 HOARGPSE biaith ©9, W Reldf Si@sMALSBLKY 2 PI3-Kinase
substituted or unsubstituted ar yl, or_substituted or

affinity pogkss binding aymeeelopyamydine antpemust or P3HEHwse affinity pocket binding
ﬂ@’%ﬁi}ﬁe L4tuted or unsubstituted al kyl,
pyxrol subst it ut%rg %r%l's unsubstituted heteroal kyl,
substituted or unsubstituted Ci/ld oal kg substituted
or unsdbst i {iheancthod ofielaisp 29y whersiksaid autasenist igcappble of
ﬂx%“tﬂ LR GAU of § Rsiidug €d or unsubstituted
decreg eter%gér‘yﬁkl f? g‘kg 1%”% r{? R38 are independently
hydrogen, substituted or unsubstltuted al kyl, 19
subst i 8@t ed The metbodof Flaim 29, Whewsiadid pniaganipisisiceprbleof
1 UB0:+C BEL ¥l , substituted or 20
decreag g@é??‘?bh ?Eﬁettgr oc;’/‘?il.dgal kyl, substituted or
unsubstltuted aryl, or substltuted or 21 unsubstituted
het er 0dBy| . Hhezgethed of glaih 29, whersimsaid autazopist isicapabje of
Fin the BYAIRRRivITF oF M BIFORULAG DfostBURAL] tut ed alkyl,
decre rl-gsu st@tbﬁ%:%w@os unsu%stltu e ter oal kyl ,

R3-substituted or unsubstituted cycl oal kg/
R3- sub3#i t utkhe method of claim 29, wherein said PI3 kinase is p110a.

3s. A method of decreasing the catalytic activity of a PI3 kinase, the
method comprising the step of contacting said PI3 kinase with an activity decreasing amount

of an antagonist, wherein said antagonist the formula:

R36 R2
N7 X
L~
N~ N
R @

wherein
X is =N- or =C(H)-;
R! is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
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4 unsubstituted heterocycl oal kyl, R3-substituted or
unsubstituted aryl, or R3-substituted or 5
wae®abstoee ut ed heteroaryl; 6 R2 is hal ogen, PCT/US2007/008395

R4-substituted aryl, or substituted or unsubstituted
heteroaryl; 7 R3 is halogen, -CN, -ORS, -S(O "R6,
-NR7R8, -C(OR9, NNNH2, NRo_ 8 C(OR",
-NR12-C(O) - OR13, -C(O NR14R 5, -NR16S(O) 2R17,

heteroc Q)aﬁ(NR]s, Bbstith | i .
Rl% -substi tut e%d?f Qﬁ%&%ﬁ&?ﬁ %:ycla’ d‘Jcll ﬁg?%{r%g%fj I?% ﬁ?ﬁ%sﬁhﬁéﬁ heteroaryl,

and R19-substituted or 10 unsubstituted cycl oal kyl ,

R19- sulyert;i ﬁleO%gn,%b&ﬁ%%tr . yﬁtﬁﬂﬂ{ig% S]%??} ?é%%ﬁx'n‘é}i ot unsubstituted

R19-substituted or 11 unsubstit
heteraaligd swibstitutadt ardinsubstitatad sydloatkpll stlstituted oy hnsubstitueidn n

hetercic]:gfl%glgﬁ/?tsﬁg&{rﬁtfe?g)mﬁg%uéysghuttgd_ %N}, ]6_§ .,tlilt_%%gg%é@)%t,it%qled heteroaryl;
- NR22RR3? is 1 62 ANRNRRE2ubstdi28 or uddubslifdidPAkyl, substituted or

- NR27-,C( O) - 8,. -C(O,NR29R30,. - 1 2R32, .
““S“b?@z%dz‘ﬁé&%?@% ﬁiéﬁﬁéfﬁﬁeaw St ot s ods fupitiaed or unsubstituted
heteroglylphlkyR3dbsithetlior uhQibsafuteayh ok isﬁwtﬁlﬁleﬁ‘ %li' Eﬁslﬁfysﬁﬁﬁlted heteroaryl;

d R34-substituted or 17 unsubstituted cycl oal kyl,
an¢ R34-substituted or unsubstituted heterocycloal kyl,

R34- sulps khd/R&0are indepBndtisl ' ed.1ar _
R34-substjtuted or uer#grlljbst ?E}J!%a(géh’e%g?gtgrt% f&rl\]i\r,}?glrjset}tunteg alkyl,
substifuted,or ynspbgEntef hetgroallylgsubstituted ogunagbsiitoid cyalatkyl, substituted or

bSHthtdd3epRdé ' i
ORI ORL3RIAR TR, Gbsfimsor Ysupssiguted pryl, gr sybstituted or
unsubgiitptedipgeromyd, Rao, R31, R32, and R33 are

i ndependent |y hydrogen, R35-substituted 22 or

unsubsgt ut qqle%gmbdptﬁg%ggggs{;‘,}lg&flﬁgl f)r unsubsti tut ed

het er oal kyl, unsub%tl i cycloa 23
R35- sulbsti$ hydregers R tawbstitutedtartuasutistineed alkyl, Rikdopktituted or

i i.tut I 4 .
wnsb RIS QoIS bR b R metted o
unsubsiutedhgteRIEy chyadicylREpabstiantd yr mysibsitated 4, 6gRP-substituted or

hstituted al kyl, 26 unsubstituted heteroal kyl,
unsu})%ﬁ%uétel{e%gﬂg cycl oal kyl, unsubstituted

hete L OR_§ gé mgg?]d, ;ll“%ﬁbﬁﬁfwb Sai-jal‘,i %htS ﬁﬂ)s’gﬁﬂédd %QISnsubstituted heteroaryl;

unsubst -het gr.0 : n ar e

hydr ogg; lsulgﬁaj?%‘ad’e ﬁ‘,éﬁof %ns‘ ﬁ%g)e’ﬁt’u_ Rg’l AGFOIR, FINH T IR -
C(O)RTEt-NRr>-a{ OFOR 'H) ZFO)MRETREF NS &S (09, RS é)ziﬁlilsjﬁe-substituted or’

net hqd. of cloaim 35, wherein R2 has the for a.
unsub e etk 4 Fulisithing G mpbstioged betemntiod, R subeituted or

unsubsiiteted\@ yelb&lkly 1) FE PRI ALY o fibubsfHaRAr het%cﬁ}%a‘_.lkgl? gg:gubstituted or

ring Alis a partially or fully unsaturate

)

) unsubﬁiéﬁtgg 26f. o5 1} g_-substituted or unsubstituted heteroaryl, wherein n is an integer from

0to2;

R*® is NR¥ R or halogen;

R* is halogen, -CN, -OR%, -S(0)R?', -NR¥R?, -C(O)R*, =N-NHS,, -NR%-
C(O)R?, -NR¥-C(0)-OR%, -C(O)NR¥R¥’, -NR*'S(0),R, -S(0),NR®, R*-substituted or
unsubstituted alkyl, R**-substituted or unsubstituted heteroalkyl, R**-substituted or
unsubstituted cycloalkyl, R**-substituted or unsubstituted heterocycloalkyl, R**-substituted or
unsubstituted aryl, or R*-substituted or unsubstituted heteroaryl, wherein q is an integer from
0to2;
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1 39. A nethod of treating a di sease nedi ated by P13
ki nase activity, or P13 2 Kinase activity and
wa000814926 Ki nase Activity, in a subject in neeRCDUSHOTING395
treatnment, said 3 nmethod conprising adm nistering to
said subject a therapeutically effective anmount of an
4 ant agoni st, wherein said antagonist is a P13-Kinase
affinity pocket binding 5 pyrazol opyrim di ne
ant agorrsREaR’, @j‘ijB RP RS ep B RINRIY RIOGEEIR i pei ];sz R, R®,
2 I%y rgl o‘.,t:,)yri8 gd @ an_, agonl st 1 "40.” The nEthd s
R WhBr e j andRE arfsmldﬁmdeméhhndmgemllbﬁ-substltuted

or uns%b§t@tﬂﬁ§ﬁralk)klr Rass§ub§ﬁﬁh or %hﬁ’sqgﬁﬁ@d hgfe%aefkyrfyﬁllls%%‘é{]t%%% cycloalkyl,

;5 | eukem a, chroni ¢ nmyel ogenous
R™-sybstiiited orunsbbstituied Mm@@rcloaik)dm *fsubretitnted axfurtsulestitutad aryl, or
\R35-s1%sﬂhﬁ§c9§ g tﬁﬁ%ﬂ ng ki nase activity, or P13 2

I nase ac |v y an ’ne Kinase Activity, in a
subj ectR . R @ad R3T alsunﬂleliendattm%lﬁbtdrogeﬁ, talogld, uBlubstituted alkyl,

[ US2007/ 3 hod conpri si
unsub S PR LR e Byedtaliod w3t Relprogyeloatiy,
unsubeﬁmaa:ctaryeoﬂﬁmubtsnmiecﬂietexéa@m;taaﬂonl st, wherein said

antago Qgﬁ the ormula; R36 R2 X N N 5 R 6
wher e| 0 hplogen, qrimpubstijted gikyl.
substituted or unsubstituted al kyl, substituted or
unsubsB7t ut ethe Methed of oRid A5, Wit RFUs MDY,
unsubstituted cycl oal kyl, substituted or unsubstituted

10 het gkocychoal u d or tuted

aryl , g? su@é H%@%OEF gﬁ FFﬂde W%&@ﬁ

and 12 R2 is halogen, substi t or unsubstltuted

al kyl, substituted or unsuN 4 13 het eroal kyl ,
substituted or unsubs al kyl, substituted

or unsubstituted 14 h ter %&galkyl, substituted or
unsubstituted aryl, substiuted or unsubsti t ut ed ),
het eroaryl; 15 R36 |s hal ogen, -NR37R38 substituted

or unsU¥EHSiRut ed al kyl, substltuted or

unsubstyt bppédyhedhgr\ﬁaéll@ﬂ]d

unsubstituted cycl oal < ost [ tj gd unSu:Ds]t\Il talrjlfied
17 het Ensdyis %narkylly Olsﬁ:@ls'tunsanuwetbﬁ- om%uhsmbeneﬂeﬂlg
aryl, or substituted or unsubstituted heteroaryl; 18

and 19 3637 a\ghebRf (ﬁ*"tl‘%ahﬁ%i ggﬁﬁﬁﬂlealammqﬂnase activity, or PI3

substituted or unsubstitu
Kinase activity and Tyrosine Kinase Activity, i ina subJ ect in need of such treatment, said

method comprising administering to said subject a therapeutically effective amount of an
antagonist, wherein said antagonist is a PI3-Kinase affinity pocket binding

pyrazolopyrimidine antagonist or a PI3-Kinase affinity pocket binding pyrrolopyrimidine
antagonist.

40. The method of claim 39, wherein said disease is liver cancer, colon
cancer, breast cancer, melanoma, acute myelogenous leukemia, chronic myelogenous

leukemia, or nonsmall-cell lung cancer.

41. A method of treating a disease mediated by PI3 kinase activity, or PI3

Kinase activity and Tyrosine Kinase Activity, in a subject in need of such treatment, said
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20 substituted or unsubstituted heteroal kyl,
substituted or unsubstituted cycl oal kyl, substituted
wo@ro0721492subst i t ut ed het erocycl oal kyl , subst i pCE/E82007/008395
unsubstituted aryl, or substituted or 22 unsubstituted
heteroaryl. 1 42. The nethod of claim4l, wherein: 2
R1 i s hydrogen, R3-substituted or unsubstituted al kyl,
R3-substituted or 3 unsubstituted heteroal kyl,
t

meiho S SUPSIL A8 15 R NI tcstv gpount of n

antagomist syherein spidantagonisihas $he fogmsle: aryl , or
R3-substituted or 5 unsubsti ke ed geteroaryl 6 R is
hal ogen, R4-substituted aryl, stituted or
unsubstituted heteroaryl; g yhal ogen, -CN, -ORS,
-S(O "R6, -NR7R8, -C(C»RQ,
-NR12- C(O) - OR13, -C(O) NR 4RISNZ
-S(O) 2NR18, R19-substituted or 9 mﬂsubstltuted al kyl , 0))
R19- substituted or unsubstituted heteroal kyl,

WheteiBsubstituted or 105 WD 2007/ 114926

PCT/ USRORZMQ08395#0 unsubstituted cycl oal kyl,
R 9-substituted or unsubstituted heteroc cIoaIkyI
R19- substis hydregen substitutgd op sasubstifuiad alkyl, substituted or unsubstituted

heterof¥k$1, %Hbthithftho?@n&(bsHﬂﬁé@é}dlééﬂEﬁ d%%%ﬁft&%rﬁkgygj %?n n

I'S an | nteger rom
heteropygloajkyl, sqlgstMed or hmubgfeﬁu,ted.md‘, or gitmlitutedSOONGMDStituteliReteroaryl;
and 22R23, -C(OR 24, =N-NH2, -NR 25 - 15 C(O) R26,

-NR27-C(O) - OR28, -C(O NR29R30, -NR31S(O) 2R32,

-S(0O 2 halBgeh, sulixsitutbd bednsmﬂ)stlﬁlﬁedmmjdb&tﬁstmitedi or unsubstituted

I T R

heteroBdealkhls Euﬁstlltlftdd or unkubsiliXated a{le or hﬂisﬁflﬁéd/ 61 ﬂiﬁu&h‘ﬂltuted heteroaryl;

R34- suhs ed or_ %18, ubsti f ut ed
Ra4. ubod IR ORGSR sflmtefbom a%miﬂd allpplesubstituged or
unsubétufd Heer@ﬂEirl fsmﬁtuté& ofuksRbgitu’d F&ﬁbst?cufﬁ o%%sub stituted
R13 > R14 > Rls> > R18> R2o0>
hetem%sﬁﬁzlz §u¢§21§1t9d gr unspbgsintedraryl, F@@Jhagwtﬂbgr wasybriifyted heteroaryl;
and R31, R32 and RBB are independently hydrogen,

R35-subsyituted 22 or unsubstituted al kyl,
R35- subst m%e&r@rndqnmﬂymd@gewbm@mdwr unsubstituted alkyl,

substitdQMRS s Rt @ NEleRA sublsﬁt%téas%%ﬁgﬁ%&ﬁé{lggclgﬁﬂvl substituted or

unsubst i t ut ed heteroc cl'oa
unsubgiityigd deterevetpaliryl substituted mSeluﬂmttcd atyddoroubstituted or

heteroaryl; 25 R19, R34 and R35 are
wmmb& %gzﬁé&&%?g hydr ogen, halogen unsubstituted al kyl

26 unsubstituted heteroal kyl, unsubstituted
cycl oafRy| , Thesuaihed efelain Hetwhaeipe| oal kyl , 27

unsubsgit tls}‘lrlﬁﬂo &dnY/ R3_sQbstHRHRE 'ilhgﬁf)tsﬂgxt&f alﬂlﬂ ¥ ys,lui)st%ﬂfjed or

unsubstituted heteroalkyl, R*-substituted or unsubstituted cycloalkyl, R>-substituted or

unsubstituted heterocycloalkyl, R*-substituted or unsubstituted aryl, or R*-substituted or
unsubstituted heteroaryl;
R?is halogen, R*-substituted aryl, or substituted or unsubstituted heteroaryl;
R? is halogen, -CN, -OR?, -S(0),RS, -NR'R?, -C(O)R®, =N-NH,, -NR!°-
C(O)R", -NR'?-C(0)-OR", -C(O)NRR', -NR!SS(0),R 7, -S(0),NR®, R*-substituted or
unsubstituted alkyl, R!°-substituted or unsubstituted heteroalkyl, R'*-substituted or
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28 R37and R38 are hydrogen, hal ogen, or unsubstituted

al kyl. 1 43. The nethod of claim41l, wherein R36 is
WORD7/11492¢1. The net hod of claim4l, wherei n RZ2PEEESI00E008395

formula: WL_ 4 j-N 2 W- WB (Ill), 3 wherein 4 W,

W2, WB, and W are independently =CH, =CR4-, or =N;

and 5ring Ais a partially or fully unsaturated 6-

or 7- menbered ring. 1 45. The nmethod of claim40,

unsubdfiRki dyctoalle1 R Peasstitufed dr‘(ﬁ%u&ﬁﬁ&@& heteRic ggﬁoaa?& O Shbstituted or
breast cancer, mel anoma, acute myel ogenou

unsubgtigad Ay hgs Rogethstitited pruncshstifutedhetesparyh Mberenin is langnteger from
0 to 2Cancer . 106 WD 2007/ 114926 PCT_/ US2007/ 008395 1 46. A

et hod of . disfupting the function of a |eukocyte or

di srup® ngSHR%HQuﬂthalgg\emf an ost eocl ast sai d met hod

com: | RBAERILECENIpR Chicenc R
C(O)RHAL 2FGAHR0)-OREy @(m)smzmﬂnwéﬂd@zwzs si(o?;m?én, R&Saubdtituted or
Y SN T S
unsubptytnterdl cypioallyildk Heubstitagdor shsubbfifuted heterocycloalkyl, R*-substituted or
unsubstituted aryl, or R**-substituted or unsubstituted heteroaryl, wherein q is an integer from
0to 2;

R, RS, R7, R, R%, R, R, R'2, R, R R, R'S, R, R'$, R® R?, R?2 R%,
R* R%» " R26, R?, R R29, R3°, R, R, and R® are independently hydrogen, R¥_substituted
or unsubstituted alkyl, R**-substituted or unsubstituted heteroalkyl, unsubstituted cycloalkyl,
R*>-substituted or unsubstituted heterocycloalkyl, R*-substituted or unsubstituted aryl, or
R*-substituted or unsubstituted heteroaryl;

R, R** and R*’ are independently hydrogen, halogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,
unsubstituted aryl, or unsubstituted heteroaryl; and

R*and R*® are hydrogen, halogen, or unsubstituted alkyl.

43. The method of claim 41, wherein R is -NH,.

44, The method of claim 41, wherein R? has the formula:
w1_m4
o
—4 ‘>*N
w2-w3 (I,
wherein

W', W2, W, and W* are independently =CH-, =CR*-, or =N-; and
ring A is a partially or fully unsaturated 6- or 7- membered ring.

45, The method of claim 40, wherein said disease is liver cancer, colon
cancer, breast cancer, melanoma, acute myelogenous leukemia, chronic myelogenous

leukemia, or nonsmall-cell lung cancer.
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46. A method of disrupting the function of a leukocyte or disrupting a
function of an osteoclast, said method comprising contacting said leukocyte or said osteoclast
with a function disrupting amount of an antagonist, wherein said antagonist is a PI3-Kinase

affinity Iﬁocket binding pyrazolopyrimidine antagonist or a PI3-Kinase affinity pocket binding

. pyrrolopyrimidine antagonist.
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