QUI NOLI NE DERI VATI VES AS PI 3 KINASE I NHI BI TORS Field of the invention 5
This invention relates to the use of quinolinc derivatives for the

nodul at i owQ 2nest@idey t he inhibition of the activity or f eoTitseewsob3sihe
phosphoi nositide 3" OH kinase famly (hereinafter PI3 kinases), suitably,
P131(a, PI3K6, P131(13, and/or PI3K7, particularly PlI3Ka. Suitably, the
present invention relates to thc use of 10 quinolines derivatives in the
treatment of one or nore disease states selected from auto imun e

di sorders, inflammatqr i di i e

neur odegenerative di@%ﬁ@ggiﬁiﬁﬁﬁﬂﬁggi- ﬁH g@glﬁggiiorgan
failure, kidney diseases, platelet aggregation, cancer, spermnotility,
transplantation rejection, graft_rejection and lung injuries, particularly
cancer. 15 Bad/2round of the i n/dgldiobgheinventionca| |y ar nenbranes represent
a large s{ore of second nessengers that can be enlisted in a variety of
signal transduction pathways. In regards function and 20 regul ati on of

ef fector enzymes This presioRstites @she pgrodlaninglitradenivaipss fonibs modplatiores

gener ate secoig, VRS fRAREG §>f‘ o ke TBIRIRAG BRARPRKRIbRAR!S digl ass T
PI 3 kinascs (e.g. Pl3Kal pha) are dudl-specificity kinase enzynes, neaning
t hey di spl aykibasehfamily pihdrekniafiers BI3( kinassph oniydbdt. i IpKof PBKSs pPhfhomidtor des) as
wel | as protgip.Ki ChiVd LY .. t e.G e osphaoryl-ati on of
protein as sﬁ3@??ggggﬁ?ﬁEFg%$%gsﬁéﬂﬁa?%Egﬁ%%%ﬁ%&% %}F%%agg’?ﬁfgéﬁglecular
regul at oty nechaines derivitiesan érztyqmgsend bf pitosphakidicas sstgnalectad fiame
activated in response t.o g variﬁ%%lof extra-cel lul ar. signals such as growh
factors, m tSHEHEUE e SGPPHE (LOIFIRERY i HEEPEet | GRYP RO HondES4EYt oki nes,
viruses and nauddepdnenising tisedsss, ala Py, asthaasgantRettisi muboherdailurf &idicpaf t er and
al so by intrgcellular regul ation by other signaling nolecules (cross-talk,
where 30 t hedi§rgi HAlclcs pegReaation faaet DA Memeidiie tFarmi@ion saeHivay& et hat in a
second step fdRR&MAdd ISADRRKSs, hertiBhIdHS cdd¥erd Ntra-cel lul ar signaling events),
such as smal | GIPases, kinases or phosphatases for exanple. Intracellular
regul ati 6h can al so occur as a result of aberrant expression or |ack of
expression of cellular oncogepgskRbuhddPhe SHRRAiGSSOrs. The inosito
phosphol i pi d (phosphoinositidé§TJ#ﬁTTECETTUTaT‘3Tgnaling pat hways begi n

wi th activation of signaling nolecules (extra cellular |igands, stimuli,
receptor dincrizatj i L on t er ol 0 . 0.
receptor 5 tyr02¢%@E§F%%@e%%gﬁﬁxﬁﬁgg#%Q%ﬁ?%ﬁgﬁ%mgggggﬁﬁgﬁiﬁé%%n% PT3K

i ncl udi ng t henlisted ahve ety of st@npr otssidnction npatidy dys.anlmeginda fenctie et or

i ntegrat into the plasm nmenbrane. ... PI3K.conyerts the nenbrane
phosphol fpi o Bt Es BRFRE s TR FioppelipiscierHETTENE hd e SEBBRY
rrﬁsseﬂger I Péeélaﬂd: Rt Ricaegerd Somsthbshéntiras %ﬁosﬁibﬁlﬁidapm)ls: aihasd @ Pllbe
phosphoryl ated and converted into PI3P and Pl ( ,4)P2, respectively. In
addi ti on, th@@%%’o&%ﬁ%ﬁﬂﬁ?g?e l-epsrifigley Kigpsrenestes: mew! ﬁ‘é}‘ displa
phosphoi nosi tdtRe$Hid¥inase @REphbiyGitianNdr §h05?]&ﬁﬁdsftid@s)%%laésa&@t§in ftilugs PT3K
enzymatic activity results either directly or indirectly in the generation
of two 3' - pHIFEhohABE Pelearshlstaf pbesphpmtatio of Prassin 4% swisHatpeigslufiger s in

i ntra- cebd ul flio ph@PRdrylatidN sdehioRRA RYAY S E@IRSM 1S ThBE QeSS oPCi - 22(7)
p.267-72 (1997) by Vanhaesebroeck et al.: Chem Rev.'101$8) p. 2365- 80
(2001) by Leghosghodipida|signalygy pre Agfivated Raviesioabd tDavvarBlyob! citrpeeliplios- 75

Toker et al )2 kel g1 8ORTRE L PRk HEEIRTEILEH Bl BRI a0 >

subuni ts, theitckineguhats anl iopraensregpondiheg degilicdtioSyhauebumireigafteexpr essi on

patterns and_sjgnaling-specific, 20 . fupcti.ons. (pl .10 f3 an ) perfonn
Phi s engymme 1 050t PORCRERH efiafipn vRdlS 58%Tag RolecsBy e gafiert
Vanhaesehi octhk oeipitlalkédnabeadtactvate soddphrallab@iteyays that in a sEbendaktepsehymitel at ed
isofornms pl 1 a re ubi quitousl.y expressed, whil and.y are nore
speci fical | ys%%srt@gﬂggs ﬁYlmFﬁ'e?e grn%@n&b%g YIS SHeH 4s le‘ﬁ?%%g't“ﬁseﬁuscl e
cells, WOCYJ)lel&lo@IﬂQta@ébdﬁE Redn@t. 16ehdefule Fe@iid8oBLACNEIDCIE bs a 280 )ofP. 267- 72
25 (1997) by Vanhaesebroeck et al.). Their expression mght also be

regul ated in an induci bl e manner dependi.ng on the cellular, tissue type and
stinmuli as well as disease context. Inducibility of protein expression

i ncl udes synthesis of protein as well as protein stabilization that is in
part regul ated by association with regulatory subunits. 30To date, eight
mammal i an P13 Ks have been identified, divided into three main classes (I,
I1, and Il1) on the basis of sequence honol ogy, structure, binding
partners, node of activation, and substrate preference. In vitro, class |
PL3Ks can phosphoryl ate phosphati dylinositol (Pl),
phosphati dyl i nosi t 01- 4- phosphate (Pl 4P), and
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aberrant expression or lack of expression of cellular oncogenes or tumor
suppressors. The inositol phospholipid (phosphoinositides) intracellular signaling
pathways begin with activation of signaling molecules (extra cellular ligands,
stimuli, receptor dimerization, transactivation by heterologous receptor (e.g. receptor
tyrosine kinase) and the recruitment and activation of PI3K including the
involvement of G-protein linked transmembrane receptor integrated into the plasma
membrane.

PI3K converts the membrane phospholipid PI(4,5)P; into PI(3,4,5)P; that
functions as a second messenger. PI and PI(4)P are also substrates of PI3K and can
be phosphorylated and converted into PI3P and PI(3,4)P,, respectively. In addition,
these phosphoinositides can be converted into other phosphoinositides by 5°-—
specific and 3’-specific phophatases, thus PI3K enzymatic activity results either
directly or indirectly in the generation of two 3 —phosphoinositide subtypes that
function as 2™ messengers in intra-cellular signal transduction pathways (Trends
Biochem. Sci. 22(7) p.267-72 (1997) by Vanhaescbroeck et al.. Chem. Rev. 101(8)
p-2365-80 (2001) by Leslie et al (2001); Annu. Rev. Cell.Dev. Biol. 17p, 615-75
(2001) by Katso et al. and Cell. Mol. Life Sci. 59(5) p.761-79 (2002) by Toker et
al.). Multiple PI3K isoforms categorized by their catalytic subunits, their regulation
by corresponding regulatory subunits, expression patterns and signaling-specific
functions (p110a., B, & and y) perform this enzymatic reaction (Exp. Cell. Res. 25 (1)
p- 239-54 (1999) by Vanhaesebroeck and Katso et al., 2001, above).

The closely related isoforms p110c and 8 are ubiquitously expressed, while &
and y are more specifically expressed in the haecmatopoictic cell system, smooth
muscle cells, myocytes and endothelial cells (Trends Biochem. Sci. 22(7) p.267-72
(1997) by Vanhaesebroeck et al.). Their expression might also be regulated in an
inducible manner depending on the cellular, tissue type and stimuli as well as
disease context. Inducibility of protein expression includes synthesis of protein as
well as protein stabilization that is in part regulated by association with regulatory
subunits.

To date, eight mammalian PI3Ks have been identified, divided into three
main classes (I, II, and III) on the basis of sequence homology, structure, binding

partners, mode of activation, and substrate preference. In vitro, class I PI3Ks can
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04 Il Oto 5 OP-0 HOHHO CH O Ptifins(3.4,5R As
illustrated in Schene A above, phosphoinositide 3-kinases (Pl 3Ks)

phosphor wateosifaetsBydr oxyl of the third carbon of the i ROFIUSI08/0638¢4? The
phosphoryl ati on of phosphoi nositides that generate Ptdins to
3,4,5-trisphosphate (Ptdlins(3,4,5)P3), Ptdlins(3,4)P2 and Ptdins(3)P produce
second nessengers for a variety of signal transduction pathways, including
t hose essent plalsptonylatel phopphatidyfl@psitol qRAl), pkésphdidfiersaoit4-plidspimte ¢EXP), gr owmt h,

cell size, cell surviyval., .apo i.s, .5 adhesi mopilit cel |

m gration, cigh not%?Fﬁﬁ%ldxlwgﬁg)ﬁ'gﬁfm%?@gﬁ@I eREM’SﬁJéJrran ermerfdEE| | shape
cBanges, dVﬁ/g%lﬁsﬁlagﬂﬁ%{fogit‘d{Bq@g@{ﬂﬁteﬁgSIHMS))L?i Q)hg%igbﬁ\@&b inédﬁa_t-s,fl-‘tﬁ}ié—hadphate.ZOOL
above an . . - . teln). rotern

coupl ed rece@@?@})%@&gé’%wg% &ﬁ%ﬁﬁﬁbgﬁér ép%@%@ekhés@)geﬁew&“@ ‘via smal |
GTPases ssichchgs @ B¥Kpodpasry a1 @&ﬂ%&%ﬂ@d@ﬁd&ﬂnﬁﬁ&&-ﬁﬂo@ftﬁkéﬁ@la@i ays a
central role 10in establishing and coordinating cell polarity and dynam c
organi zat i onPBKst ggn only phosphorylate PI (Vanhaesebrokeck et ‘al.,, 1997, above;

Vanhaesebroeck et al., 1999, above and Leslie et al, 2001, above)

Scheme I: Conversion of PI(4,5)P2 to PIP3
10

Inositol ring ii) o P S~ 2 S
O\n/\/\/\/\/\/\/\/
o
PtdIns(4,5)P,

PI3K

PtdIns(3.4,5)P,

As illustrated in Scheme A above, phosphoinositide 3-kinases (PI3Ks)
phosphorylate the hydroxyl of the third carbon of the inositol ring. The
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cyt oskel eton which together provides the driving force of cells to nove.
Chenptaxis - the directed novenent of cells toward a concentration gradi ent
of chem calb 2008/mamBant s, al so cal |l ed chenoki nes i s i nvolPCEAS2008/0633Y9

i nportant di seases

suchasi nf | ammat i on/ aut o-i nmruni ty, neur odegener ati on, anti ogenesi s, 15

i nvasi on/ metastasi s and wound healing (I munol. Today 21(6) p. 260-4 (2000)
by Wnman et plosphoBSdatemcef ﬁ%@ﬁeﬂﬁcﬁ)ﬁd@s tH:0 4Rn&Bte (ROMO )to By4, Hitrispbbspite al .

b o8 15 ( oGoy g S PANLEOAPE i BT RS o GRH abreensp el 22

phar macol ogi ealetst agl slghaveraﬁgd@mcdleq;aeﬁvams n@htdsngl NhéxeSkegotial | B9 cand

nmol ecul ar path ys. t hat Heglate.chc taX|§ q resp qgse to chcnoattractant
activated G PP Bktinncs R PR ER U GFS PYE: RPThaEE, °T e8Pl BPPIPLY
generating thgsgohesphaioviligt eeisi & tkhngdﬁhﬁﬂMﬁtvamﬁﬁlOEy@M@ﬂ%ﬂy
identified as an activity associate h viral onco%rotelns and growt h
fact or recepﬁ%ﬁmﬁﬁm@@r%@Skﬂﬁé@@§¥§h@ﬁdﬁﬁégbh@%yméﬂ@§/ iEgtsPnosi t o
(PI') and its o5R0 ( ! . L he

i nosi tol r.ngg?ﬁgﬁgy%¥%§5§fN§§3%%‘Tg@ﬁ?“%@’%h7Shﬁ%ﬁgjgygggngSR%?ggz)).
However, mnoreoupkederscertivrs cinedririe abhosphodiosiide e/ Odl-kidaschagtivelias yid sPRB ki nases
(e.qg. cl ass | a ani ng
they di spl ay(-EEP %9§u%h%8k?%é&s/%asa%§ é%‘ﬁ@% u S%IT;K% g}ﬁhlﬂ% Efa;%@tzc)éh'%ﬁ’rolg?o be
capabl e td phms@ﬁﬁm@h@mnénmmhnmnmgnm@nnﬁammsmasbnuhstmg&agmoasﬁMQkI as

t o- phosph t h
P13k} nase EITYRERBn Ve PRUPIPERE BT S0 DG BETALIOR In a range of

cel lul ar resmma&e&xmncmbdmﬁge@abhmgﬂﬁwﬁhmuﬁuﬁhﬁrembmahnanmtﬁmﬁmﬁmﬁpt05|s
(Parker et al rrent Biolo 577-99 995); Yao et ., Science,
267 p. 2003- %ﬂtcrfg’ )astantwlsrzwﬁﬂ%’echaﬁﬁ@a?%lsfIbVOBV%(Ji' iThTEIY, BRporiAnt Sﬁa%-?ser of '
aspects of |gukocyte aqeﬂdmtﬁetﬂo@auméma&‘én@sso[sauatd@gbnalaaorkl nagBo@abdiyi ty has
been shown to physically associate with the cytoplasm c domain of CD28,

whi ch islan t%%@ﬁﬁst@&%ﬁdﬁmwé@ﬁylw@@m@ @ftaYtZHéﬁ)a) 260410409 81 of

T-cells in rW%zBfAHSe% al. Osﬁ%de%ﬁgﬂgﬁﬂﬁsl(ﬁb -58l 200 ﬁ"sch3e@%1 FASEB- J29 (1994),
Rudd, Immunity 4 p. 527-34 (19 Activation'of T cells through CD28

| owers the th{ébholal%-af (@@t]biyalthrmh byl amd Nefe Fmenepli Het padés!St(R@0hagni t ude
and duratlontfﬁqup ¢ f foliferative response. These effects are linked to

i ncreases in e transcrlptlon of a nunber of genes including interleukin-2
(1L2) an inportantwmn@EMMnggmwgc@mﬂmwhacmdmh@ﬁmaSQpaéMmmtwveﬁwwehde 251 p.
313-16 (3991) Mut at i such hat er. |nteract W th
o3 ki natd | Bt O P e Dok P By b S e SRR BhE g o
critical rol® émmoﬂﬂr%tktlt%ﬁ&td:d’lGTprﬁteinl coatpleti\taiep’@ﬂs PIBLKE:@ye hasohdlda
identified as a nedjator of a - dependent re tion f JNK
LTV Ly ant SBG e AN ROTE o ST B PREYGY v PRENFE EoHIBE & no
(Lopez- | | asagadhity @bsodlated with Birfll onc646@ins 248 (eRowtR- fa@@@c@t&r]@%ﬁﬂ:

Cel lul ar processes_in which PlI3Ks play an essential role include

suppr essi on ]élflasﬁbotbﬁtoé’iﬂ%SPh?Ié‘@Fe@aﬁ]ilozsaltqt‘éﬁhlt?ﬁlt‘tlh EPTactndn itg i Bhasphaiylaicdr di ac
nyocyte & oWidhiva@lyar@en’ ﬁyd?&l}%?thé ok 3Mnly ‘?F'anlayotbtﬂét%ll | ThendsNFQ1 BiofTEdi at ed
neutrophil primng and superoxide generation, and |euk ocyte ntqratlon and
adhesi on to 2ndoBH®! (|1%92)):etﬂmgﬁvelzm@mntplocbir@ﬁtléwg%rféftealad thatq lini ty
16(3) p. 4414 ) a t

o aat or v BRERER b RO AR R B S R P b BB
to mast ceIIﬂ&wﬂmphpmpﬂSMnmmhmyimubpﬂmﬁxhnakek&u&g@@hﬁsu)bmﬁmmbkamy

i ncl udes cyt es he nes, .adenosi nes, antjbodies, integrins,

hor egati o PeRBRLatel GO aeBs & Sorriseet SRS HETLEPORTERARI ¢ U
Cel|. ScBo 2&nlihé{-Riolek@ar ReuldRO3mddhaid@01) by Lawl or et al.; Laffargue et

al ., 2002, above and Curr. )yinion Cell Biol 14%2) . 203-13 (2002) by
Stephens et al . ) Pl3-kinase agtjyation.iiz thesefps bdiccdaipaPh dvorvsdi i 4 (ARES Wénber s of
a famly of @emmamp&fs&vlh@lﬁdm%mi %@the dirRRnBadd afliefoplss (mekd-enat i ons of
each enzynme. Two conpounds 294002 and wortmannin (cf. hereinafter), have
been wi dely used as 30 N3-kinase inhiQi.tors. These conpounds are
non-specific PLIK inhibitors, as they do not distinguish anong the four
menbers of Class | P13-ki nases. For exanple, the IC5() val ues of wortmannin
agai nst each of the various Cass | P13-kinases are in the range of 1-10
nM Simlarly, the I CA values for LY294002 agai nst each of these
P13- ki nases is about 15-20 tM (Fruman et al., Ann. Rev. Biochem, 67, p.
481-507 (1998)), also 5-10 microMon C K2 protein kinase and sone

i nhibitory activity on phospholipascs. Wirtmannin is a fungal netabolite
mhlch |rrever5|bly |nh|b|ts PI3K 5 act|V|ty by bi ndi ng covalently to the
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function is also required for sone aspects of |eukocyte signaling through
G protein coupled receptors (Thelen et al., 1994, above). Mreover, it has
been showwot2h@144453| manni n and LY294002 bl ock neut r ophi IPCRiuse@Siocss1and
super oxi de rel ease. Cycl ooxygenase inhibiting benzofuran derivatives are
di scl osed by John M Janusz 25et al., in J. Med. Chem 1998; Vol. 41, No.
18. It is now well understood that deregul ati on of onocogenes and
t unmour - suppr €ssort Bjengs Scorit/7ioul 235)1 Yad bieal f Sciemdei 0677 pf2008105ghe9R)).t unour s,

for exanple way of increase cell growth and proliferatign or ipcreased
col 1 Csar i var e Pnge RS0 RERFRfE THET Lo GRarRYS HPHAA ) B P ed by t he
PI3K fam |y pevesatigenPlalinds®b&ivityinas deddiben t©bhwelally psseciessait thacl udi ng
Cousat  ve f aOtOTSE A6 heBEGRT AP EHEENUTRRP S ROt W6k o ( Kat 50
3. Ceil S encar Sou: dib SO0 a8ut) LG aes L rak i a hereradimer
cbn_si sting 061984)&%@,8@@31@1’ ﬁd’-é&%ﬁf‘li(zg%ﬁd Aetivefioneful aelbrthrosglbtR2E, and the
of 't gl at or oo ey SRy e RS AnE (G P MR D g
consi St of t relionciishe netifusalival yousos iHent eectyptte Toked 10ees andle pl106)
that dineris Lt N fi | 811 r (o} IR ( p50a,
o85p, and peiyniriope §pfihBldl e SR be D o (R TpBor BRI PO |
al | regul@t ogrpwsufaotoi (Baseoetfaby Seidifse a5 Vvard1éthp (099 IhetMdnedomefCD2&83wbs Ta Pl 3K

fecentor tyrSefRetaintos® (RERTITE bR RBRSGRdsng F Sy tbifhalitn ¢ sio
domai ns wi t hpispeeioh] ig@RAsPNEritical A3 fie PIRRintNeas Todclltddgvaaich| PEKEthak ecept or
or adaptor proteins such as TRS-1. Small GIPases (ras as_ an exanple) are
al so i nvol vebrernideHiicdctsi § apsdbHon Pl B1 IRtar gimewhipardcr o feam A iAn erfcr!S%?or 20
tyrosine Ki n@@%@itﬁ%fl m&ét@gasmr%sﬁa s@bundQHf R otRimcdi0 Bipdlchs tLRREtabich vel y

expressed in all cell types, whereas pll06 expression is nore restricted to
| eukocyt & popullal.iBak Chpn. SBHD repPhe (1 WR))cdldiylar prpcessestinagtich RIRBs si ngl e
Class Ib enz i f. I t LG It ot LWnteracts with
a plol regul 1tg%ra {f/%é% tﬁaﬁl??l.g 1@##&?%?@?1 @h%ggﬁggg Q(jl’jrgé&elznatgeﬁéf :ﬂ{s% agc%?i vated in
response to <Eefrwt edrdiac oyptyedgioede gtyoogdnGPaR)sc2bsybitiensy andlii, fTNFexpr essi on
appears to be %‘l?m ted to.l eukocytes. . There i s now consij derabl e

evi dence i ndPEGEFHGevFRpRil @rivuag pad sppeRoxidE, geRsttian4nd; I6PROSYE SEAESEr i genesi s
in a w de vagideldiestdn thyndthctianezgss, either directly or indirectly (Vivanco

and Sawyers, Nature Revi ews Cancer 2002, 2, 489- 501%)% For exanple, the pl
10a subuffit is anPicFHPedl4iraEnd ol RS IRA) Bs?4hh 87 thBsokeary 30
(Shaycstch, glc@led MNat B3R Cﬁ’ﬂﬁf& 'iﬁﬁamriltagtgl%ﬂ si%ﬂa'ls %6&&2%&5&9 @@téﬂuﬁle& Na, et

al ., Oncogene, 2000, 19: 5739-2744). More recently, activating hutations
within pl 10ec{pi®dKBCAIsgene)l loamest kel Muagwoc stamdd ity axfi lodwegther tunors
such as thos f the .col.on angd of th reast, and | ung. mu . et al.,
Sei ence, | 200t Ree] K, APEaRRES e BRTeln kbR BlkirE o Peen

i dentified iapgeantar faicouc proash tfivase vafusdshe hovasnes dndexamblenJ.(@HI. ISpi.et al .,

ot i eveas hal bt [0 Pty (APRLE"Fabor skeLolati 2@ 08" el g ¢

events that QeeuDpikipsTeR®BLI 11(3)gnad-i HEop2Y bWvEYhend @ll gxanpl e by way of
|'i gand- dependent or ,Ilicg,an,%,-irn ep,entd_ent, ,a%ti v%gge?n of receptor tyreosi ne
Ebgisegb G@O S%Baﬁﬁ%‘ Egaflh;n E?égag‘ﬁé %\;a%}l tétr%ﬂ 1b S_caﬁgffamrereai ﬁ%mn Revi lewz

, , ¥ “hnwval §18 §dtiphe 18&IFh$ | @NdadhngnRalcNWayso ! ncl ude
over - expr essi oF,] of 'Evhe recept or tyros‘iﬁ]gggki nase Erb2 in a’variety of tunors
| eadi ng to atdRPEEdsok YEP40OR 3Rd wpgmenein 4¢fe Berpiatfininiavy Bap andey used as
Oneogenes 2000, ke ifHR:0 13 ARHAMAL 2R RHESELRL Pk (RIRRCAIARE Ras
( Kauf f mann- Ze _ét _gll. . Nét'ur e,selg‘gl%, g%% _ 5}11?15% 5148f. K|n aétg}%f |9o_n,9CI ass -la
CIPT3 Kst may cod n(%tJ tdgstlegulmhrm@gttﬂllzwfovmtmh@uof @Cl@wdsﬂgkgamfﬁowamal} the ISD .
ownstream s . For . . .
unor - suppr el aiROob St i flyn AR g L0, Bl B PYs 1B TN )
to 15 PI(4,5)P2 is associated with a_gery broad range of tunors via
deregul ati on of PI3Knedi ated production of P1( 3,4,5)P3 (Sinpson and
Parsons, Exp. Cell Res., 2001, 264, 29-41). Furthernore, augmentation of
the effects of other PI3K-nediated signaling events is believed to
contribute to a variety of cancers, for exanple by activation of AKT
(Ni chol son and Andeson, Cellular Signaling 2002, 14, 381-395). 20 In
addition to arole in nmediating proliferative and survival signaling in
tunor cells, there is also good evidence that class la PI3K enzynes al so
contributes to tunourigenesis via its function in tunor-associated stronal
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(R3)n (1) 10in which R2 is an optionally substituted ring system sel ected
froma group consisting of: formula (11), (R), (I1V), (V), (VD

(MT), (VIwWORpog(Tixd6e3and (X): X---XNX-- XNAC'>- X || - --IPCITIUS2008)63819
(re)ycrern)rv Rl is selected froma group consisting of:

het er ocycl oal kyl , substituted 15heterocycl oal kyl, aryl, substituted aryl,
het eroaryl and substituted hetcroaryl; each R3 and R4 is independently
sel ect ed fronmghyftir-ogen. Sialibgenhe #C3J yalasifool. Y262 inpaitse dachnifriingse

Cl- 6al kyl , tituted cloal kyl, .substitute

C3- 7cycl oal kﬁﬁ%@ewﬁ@wdé% #ﬁ\ﬁﬂﬁwm (e ek b RSO Re e b 158 kyl,

al kyl car bOXY(199$159 AR XY mi@b¥ on @Kb%irbt%ﬁitlﬁﬁhs@wdl sorRE€iBIBRYlctivipbat i t uted
het er oaryl , yIaIkyI substituted arylal kyl, yl cycl oal Kyl , substituted

aryl cycl oal kghosphvélpéﬁe@)awwmakw Is asfypgd! metpbalite w@ﬂ@rlaa‘feyﬂﬂév RI}hlbltScP%Iﬁo
hydr OXyl 5 al M’&My b 'bhl'aﬁl’g c%gMeI{thXtM th AR AV oY oﬂhfs%nﬂyn?e lﬁ%lb[tﬁ)n%f or N Y

!
is C O, S;” and/ or "a pharnmaceuti ca Bﬁ |y acceptabl e 'salt thereof
provi ded thaPBKn aglidty by Wentmainan (eWninages( Mbseucntesdiulasnesspones by ths  not
carbon; furt [ t ed. qui nol i ne.
B3 can be at %58 ﬁ&fél?a%f ggcgc%y P}éﬁéx%ﬁ) %e&?c%hﬂy{eggdndqg t eoch%}ﬂgﬁﬁl% hWet ]ge
10Sui tabl y, Phs (MLH)/bmtirmdathglPdﬂésnd synﬁlemmrg@minis Gf 4f5c)P3ijlas Wn)hesns a
phar maceut i caI Ie%/%acc his_ invention

relates to a“WEthdd"! W%té‘{“ %J fhe %?ﬁ%a?o“ SRt WV%IBWEP. Boé&n‘?eﬁ“%%?. ng to a
subj ect i1 nekdvidies eﬁxfroagarﬁs‘nfwcnemeamﬂﬁﬁutmf)hla wisimpottiendh preensl a (1) .

15Sui tably, ¢thi |nv ntion relates to a od of treat ne nor e

di sease st at@@ Pain lécadF?Saﬁ?wlau‘e%%trfﬁﬁyﬁ%seﬁg@ﬁas%gl, Prof H\gﬂn%f?&ir %C’d. seases,
car di ovascul asAdd 5§28860-6NEYDHDY e GRIBEY, aﬁdsy@xpéhﬁ@a@ Qth WrkRir@h, a@ Sk,
pancreatitis, nultiorgan failure, Kkidney diseases, platelet aggr egatl on,

sperm ot i | i %Syoth%rreéﬁ%rﬁn%ﬁtﬁl svidgpeer é}ogvétth%r?% reifityrigjcally plobemgiRpolctifig

njuri s, whiigug 0@4@%@ AdoPhist qﬁddag,(taso ﬁd2&h&u@p@§tofl IBudegds, tiger eof an
effective ampunt ound of Formu
15 involved in many of the non-memory 1rnrnune response associated with acute and

chronic inflammation.

CH,Q / o

sCUNEE
O N/\ :

O
O
O

LY294002 Wortmannin

20 Based on studies using wortmannin, there is evidence that PI3-kinase
function is also required for some aspects of leukocyte signaling through G-protein
coupled receptors (Thelen et al., 1994, above). Moreover, it has been shown that
wortmannin and LY294002 block neutrophil migration and superoxide release.
Cyclooxygenase inhibiting benzofuran derivatives are disclosed by John M. Janusz

25 etal., in J. Med. Chem. 1998; Vol. 41, No. 18.
-6-



I ncluded in the present invention are nethods of co-adm nistering the
present PI 3 kinase inhibiting conpounds with further active ingredients.
Det ai | ed Wo=008/4466n of the Invention 25Present conpoumlrd3/uskooBosisud a ()
inhibit one or nore PI3 kinases. Suitably, the conpounds of forrmula (I)
inhibit PI3Ka. Al so, conpounds within the scope of this invention inhibit
one or nore PI3 kinascs selected from Pl 3K6, PI3143 and Pl 3Ky. Suitably,
this invention rdkaseswtwdhmméhmomhﬂmuMdEgmhmﬁooﬁbhamghkéAmdtm@Eﬂ)n (A

in which 5R2 is an o tituted ring s enlse ected froma group
Const sting oMPPFSPRETE ErTbes e foliip ol R MG BESoampS s

ﬁ el ected }‘ rowlavr?aog[@tﬁ@sd:wmsglsmm@ldo%mhfm&leﬁ %eylcdr@aé&ydﬂ sﬁﬂbﬁ'{) IttivitRa g

et erocycl oa y supstituted ar et er and substitute

het eroaryl ; éhﬁl@a ?%Paiﬂﬁiﬁlaéfﬁgﬁééﬁfilby tlahdk féa 1f Ry oyt Ry 6Yen,

hal ogen, ﬁcy{n:a AFRRE of 401 ﬁﬂ&%ﬁdstlﬁ{ﬂlﬁﬂnggﬁ%ﬂfératl@ﬁ'aﬁ@ls&yﬂval smb&dréduntied

Cl- 6al kyl, C3-7cycl oal kyl, substituted C3-7cycl oal kyl

C3- 7het er ocy®d theiclopihwayi i stprigieniactor 7 edsenseyen siuman, cangers and s xy |

am noal kyl,  @&tykes (RURS LI LU LEHLARE, CAEDES @61Y hoo S UBSEistdibadd Releroary- 1,
aryl al kyl , substltuted atyfarkyr, aryrcyctoallsyl’; substituted

arylcycloalk@1,iﬁdﬁ&mﬁnzyma$@¥ﬁiﬂﬁﬁﬁﬁﬂﬂtuted hcteroarylalkyl cyano,
hydroxyl, 15al koxy, .y ﬁl@ﬁ 1s%cl¥e|te9§< e Poqls%{n}" ﬂ) LR 1€rt %%ub{ﬂuﬂal% gr N Yis

C 0, Nor S, and/or a arnmaceutica e sa
Sui t abl y10 i neguldedy authmng arive ther e sdptik )fulltlﬁweh‘tlécﬂ onorpbsn dis and Gizcss rIblI a (T

20arc those of fornu

Cor et ot roftiamer B R ik bE e os Porpr eyt OF e 158 e der i ned
above; 25R1 émmymed asisedof thedastigetaiaplyaie nabwdits el 106, plheg &rnaq;yq;(b&)alhd{yl
substituted 11 - heterqcycloal kyl, aryl, bstitu eteroaryl and
subst it ut ed W&F@%\é{% ive gﬁﬁlﬁpt%u I@eibl% S@E@ﬁéﬁae ﬂyp% @r&?@év rom

hydr ogen halyagen cataw& sub%mtmemgswfd ihidtREwAR LI Geguflalor 3htkiilts toSalgt i t ut ed
Cl- 6al ky C3-7cycl oal kyl , substituted C3- 7cyc|oaﬁ<

C3- 7het ei%cy% \CER heé@ﬁ%&@?ltsuﬁéads ds Piife ey stprallg yﬁrted 5 EISPRYPE d@r boxy,
am noal kyl, gk, @&Mlh{u%ﬁﬁl il Yéceptgpttﬁroﬁﬁé MJmasésUbvslﬁ '1hﬂé¥a%ﬁloth%tfetrh9ar yl,

aryl al kyl, substituted atylal kyl, arylcycloallcyl, substituted
aryl cycl oal kiggulatest evlvaity$l Kymaing phdt spagtfisdpivephertyeasipe alckigucs afytano,

hydroxyl, al gc?igétgd r&iefbtrop or @iﬁégtchlyroteﬁﬂdwgﬂ %L QY. @nlaﬁ éTlgéses (ras as an

example) are also involved in the activation of PI3K in conjunction with receptor

20  tyrosine kinase activation. Both p110a and p110p are constitutively expressed in all
cell types, whereas p11006 expression is more restricted to leukocyte populations and
some epithelial cells. In contrast, the single Class Ib enzyme consists of a pl110y
catalytic subunit that interacts with a pl101 regulatory subunit. Furthermore, the
Class Ib enzyme is activated in response to G-protein coupled receptor (GPCR)

25  systems and its expression appears to be limited to leukocytes.

There is now considerable evidence indicating that Class Ia PI3K enzymes
contribute to tumourigenesis in a wide variety of human cancers, cither directly or

indirectly (Vivanco and Sawyers, Nature Reviews Cancer, 2002, 2, 489-501). For

example, the p110a subunit is amplified in some tumours such as those of the ovary
30  (Shayesteh, et al., Nature Genetics, 1999, 21: 99-102) and cervix (Ma et al.,
Oncogene, 2000, 19: 2739-2744). More recently, activating mutations within p110a

(PIK3CA gene) have been associated with various other tumors such as those of the

-7-



10Xis Cor N, Yis C, 0, Nor S; and/or a pharmaceutically acceptable salt
t hereof; provided that in each of formula (V), (VT) and (TX) at |east one X
or Y is 0 20e&rizen3 Sui tably, included anongPCRaSpros®eIstd y

i nvented conpounds of fornmula (1) 15are those of formula (T)(C), RL RR2 R4
(R3)n (1)(C) wherein R2 is selected froma group consisting of: formula
(VM1), (MI1) and (X) as defined above; 20RI is selected froma group

consi sting od’:cslorhmdecrfomylnie@ah]k@]ung $Snsitelst eltaédShemoerZIw;:ISQﬂalsﬁ(@l Turaory| |
substituted ar het. er oar t|t eteroaryl: each and R4 is
hdependent | 1 RURIETE oo G ThARt SRR FhGR NghoRBSibelt ut ed
am no, Cl- 6abwyy andsdolst (Philis ech/ CCandaaR ksgarch, CBOY,®i ¢ T4l 1429). In sddixsnith ut ed

C3- 7cycl oal k 7het er ocycl oal sSubsti ed C3- 7hetero ycl oal kyl, 25
al | cyl ear boxér%ﬁ%&% Kyls, %é pd ﬁ%b%cmtwea% éﬁ@ﬁs Tan B3y sany Uy @Bt |t ut ed
het eroarys, @blrigenic d¥hts tl%‘t‘@&iﬂr tiptasin & Vibnating k¥thwa i ¥r c&MEplL BRkkY!
substi t ut ed arlyl cycl oal kyl, heteroaryl al kyl, substituted heteroaryl al kyl,

cyano, hydr olyfigangidgesagent o flieand-mdsncadsnt agihatian gf ssegptor fyresincikinese(i s C or

N, Y is C OgpPrQYstsns étnﬁlée ﬁn@ﬁ\&?@ér%c@Eﬁde?@%&aﬁfn&?ﬁ@%@?b@o@ at 1gsner eof ;
provided that in each of . (VITT) and (X) at |east one X or Y

i's not 5car bdH). IS@rrmé@bWsuqhnmsmewlanbm@pqth@amn&quw ¢apuessiordf Gonpounds
of . formul a (Pe):?ggrﬁgoglﬁg %int?ige El%?ﬁylagﬁﬁ&%'(o@t%mgg lfBgngcA)' %t%ﬁ&% f f‘]l[ﬁ(( D) in

whi ch optiona itu ring emse ed froma
group coh®i stedigiedfpatibblyor(Rataa &f 1.,( Ohdogend, 12000, @/)61@\[11)14) andl of®-1 11): Rl

et or ocycl oaP BT OBy e QUBREIe S ad RN (et & Hor SRghdSob0ei 11 o

het er oaryl ; %&)hnl'a’adlaad (Réss 15 PI3RE &g reerbhty 1r8:1$ﬂe€t£§i tedurﬁdsmrgbndamm@en
hal ogen, acyllj

y Varlous 8ownstrearn signaling events. For example, loss of function of the PTEN
tumor-suppressor phosphatase that catalyses conversion of PI(3,4,5)P3 back to
15  PI(4,5)P2 is associated with a very broad range of tumors via deregulation of PI3K-
mediated production of PI(3.4,5)P3 (Simpson and Parsons, Exp. Cell Res., 2001,
264, 29-41). Furthermore, augmentation of the effects of other PI3K-mediated
signaling events is believed to contribute to a varicety of cancers, for example by

activation of AKT (Nicholson and Andeson, Cellular Signaling, 2002, 14, 381-395).

20 In addition to a role in mediating proliferative and survival signaling in
tumor cells, there is also good evidence that class Ta PI3K enzymes also contributes
to tumourigenesis via its function in tumor-associated stromal cells. For examples,
PI3K signaling is known to play an important role in mediating angiogenic events in
endothelial cells in response to pro-angiogenic factors such as VEGF (abid ez al.,

25  Arterioscler, Thromb. Vasc. Biol., 2004, 24, 294-300). As Class I PI3K enzymes are

also involved in motility and migration (Sawyer, Expert Opinion investing. Drugs,
2004, 13, 1-19), PI3K inhibitors are anticipated to provide therapeutic benefit via

inhibition of tumor cell invasion and metastasis.



20substituted am no, Cil-6al kyl, substituted Cl-6al kyl, C3-7cycl oal kyl,
substituted C3-7cycl oal kyl, C3-7heterocycl oatkyl, substituted

C3- 7het erwoyotsoiadeyl , al kyl car boxy, am noal kyl, aryl, ®ahbaiseesessiaryl ,
het eroaryl, substituted heteroary-1, arylal kyl, substituted aryl al kyl,

aryl cycl oal kyl , substituted aryl cycl oal kyl, heteroaryl al kyl, substituted
het eroaryl al kyl , cyano, hydroxyl, al koxy, nitro, acyloxy, and aryl oxy; 5n
isl -2, Xis Cor N Yis C, 0, Nor S; and/or a pharmaceutically
acceptabl e salt thereof; proviged thatghnleach of formula (V), (VI) and
(VIT'l) at least one Xor Yis ably, anong the present

i nvention are conpounds of Formula (1)(D),wherein Rl is heteroaryl or
substituted heterqaryl. is selected fr r consisting of : formul a
(TIT) and fornﬂ‘&1?Wﬁﬁmnreams“’mgﬁF?EﬁFVn’Hﬁ%ﬁgﬂ Jpresent invention are
compoundss of Formulas (1), (1)(A), (1)(B), (I)(C) and (1)(D), wherein R2 is
pyridinyl or substituted pyridinyl. 15Suitably, anong the present invention
are conpounds of Formulas (1), (I)(A), (I )(B), (I )(©C and (0(D), wherein
R2 is not pyridinyl or substituted m dinylrq Sui tably, anong the
present invention are conpounds of Formula|(l) wherein R2 is an optionally
substituted ring system sel ecte 1 gtoup consi sting of Fornmul as
(VM(A, (M)A, (M)(B) and (I X) (A N (VI)(B) wherein Xis C or N,
Yis C 0, Nor S Sui t abl y, ‘anprg_t e present invention are
conpounds of Formula (1) wherein E@ s an Nptléﬂally substituted ring
system sel ected fromthe group cé Pstlng of Formulas (VII)(A), (MI1)(A

and (X)(A: (M I I)(A wherein Xis rNy YisC 0, Nor S5 provided
that at |east one Y is not carbon. 5SUI{ bly, this invention relates to
novel conmpounds of Fornula (1)(0):

10 in which

R2 is an optionally substituted ring system selected from a group consisting of:

formula (I1), (IIT), (IV), (V), (VI), (VID),(VIID), (IX) and (X):

Lo

()] (1

Q
) S ey A

v r I | ¢ g

Y—X Y- X\ //X . Y,,-’ /
(VI (IX) (X)

R1 is selected from a group consisting of: heterocycloalkyl, substituted
15 heterocycloalkyl, aryl, substituted aryl, heteroaryl and substituted heteroaryl;
cach R3 and R4 is independently selected from: hydrogen, halogen, acyl, amino,
substituted amino, C1-6alkyl, substituted C1-6alkyl, C3-7cycloalkyl, substituted
C3-7cycloalkyl, C3-7heterocycloalkyl, substituted C3-7heterocycloalkyl,
alkylcarboxy, aminoalkyl, aryl, substituted aryl, heteroaryl, substituted

-9-



10 in which each Rl, R3, R4 and R5 is independently selected from

hydr ogen, hal ogen, acyl, am no, substituted am no, arylam no. acylam no,
het er cyclwal2kgg/amieno, Cl- 6al kyl, substituted Cl-6al kyl , PC3AUBe08I06381K Y| |
substituted C3-7cycl oal kyl,

15C3- 7het crocycl oal kyl , substi t ut edC3- 7het er ocycl oal kyl , al kyl car boxy,
arni noal kyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

aryl al kyl , substtetoatyéd aty;allkazll kyd;ubstam,eticyarylalatykyluylsynﬂmamyﬂ ut edbstituted

aryl cycl oal kyl, het t et eraaryl al k cyano,
hydroxyl , al koﬁvlcyag)ﬁ@a&yhe?%%y lawfo%?%sﬂt%’[?f %@pefosa“ﬁ%ﬁ W‘f@?‘lﬁ\’/ r#yﬁ%"x‘?’ £ sconrso
or -NSC2RBO, | RlkekY, Gitr386/10-5/, 6l £ebed from a group consisting of:

Cl- C6al kyl, Ci1-C6cycl oal kyl, C C6heterocycl oal kyl , substituted d - Coal kyl,
substituted d -ncl%i'ébl oal kyl substituted Cl-Cscheterocycloal kyl, aryl
optional |y fusedis\ driN;ay fsicve, negrixered ring or substituted with one to five
groups selected froma group consisting of: 5 C 1 -C6al kyl,

Cl- Cbeycl oal kyRnd/piz Rhgemaceuiiiap accspiplle paltthergofam no, trifl uor omet hyl cyano,
hydroxyl, al ko?}/owd%ﬁ%aﬂn ea@l%?%rt%)}}t@r()(ﬁ]ﬁtl@arsp@rfeﬁ 0P d R &b, f used with a
fi ve-rrenbered ing or substituted with one to five groups selected froma
group consi sti higthst progie@datl Ky Is,noCuiGEny of siblityied awablbgren, armi no,
trifluoronet hyI 2) 11COCH, wherein
nis 0-2, ni I?’?a'ﬁ%e aﬁ% gzg\/gny oft Epté%/rgougé |nc%h0%%gsg%%%t abl e salt

t her eof ; I(Sui tabI YSuitably s thlnvmnentmn redadtat &s 4 gcompuwld obnfoouweas(IpforFar mul a
(H)(H: 15 20in which Rl s | ected froma group consisting of:

het er oar y! . gllfﬁlg?(iefltﬁ%agﬁ a%CSPtét’lS&?s@‘ih?feﬂgt erocycl oal kyl , substituted

het er ocycl oal kyl , Suatablgo this Uhedntibni treldtcanto n® , mahod amtwatmga&ylhoafn Which

het er cycl oal k Iarnl n al koxy, Cl-6alk nd s bstl uted C -6al kyl;
25each R3 ant/"HAsfs2 %ﬂ&&@ﬂ&éﬂt% yuiyent ke fhcasit %95&% amAUtoffeft, acyl,
ani no, subst idnioRfld @NfdiRula@). - 6al kyl , substitut ed - 6al kyl ,

C3-7cycl oal kyl , substituted C3-7cycl oal kyl, C3- 7het erocycl oal kyI

subst it uted C3- 7hutieblyctis iguinkign relatoniooe melpad of freatiPngige angye disgasen R5 i s

i ndependent ! Mat%@L&&Tte%dfr&ﬁoéﬂtmﬂ%ﬁiﬂh@Q?s@rdeh;aktﬁ’ﬁﬁﬂlat Yﬁseas@;m ARtovalRgk ! tut ed
am no, Cl-6al kyl, substituted O -6al kyl, C3-7cycloalltyl, substituted

C3- 7cycl oal k§ibcas@3-phrdegcoenptivd deﬁeks% albuist ﬁstthmaedp@@re’mfe& empleiprganal kyl ,

cyano, hydro Kk o] lrl\ﬁg

- NSO2R80, i nél |chqgﬁ%8 ?fsggasS%ﬁS @a tf%é%%glgfo gﬁ@o‘ﬁgﬁﬂg Q%, %EQCGalkyl
Cl1- C6cycl oal teydctlorcl gmgejemmymdohlhgyhjuns&,ubm1clt KwbmBpkidCh adﬁlahkwn,g gubst i t ut ed
Cl - Cécycloal k subs Cohet ero ycI oal k tionally fused
with a flk(\?/e n"é Lhd e&tlh rﬁogarnes% BEEAora P Cf ﬁlp%uéh{ﬁa'frxvleagr oups sel ect ed
froma group COﬂSIInSl'udd?dgn dfe: present invention are rnethods of co-administering the present

PI3 kinase inhibiting compounds with further active ingredients.

Detailed Description of the Invention

25  Present compounds of Formula (I) inhibit one or more PI3 kinases. Suitably, the
compounds of formula (I) inhibit PI3Ka. Also, compounds within the scope of this
invention inhibit one or more PI3 kinases sclected from:PI3Kd, PISK and PI3KYy.

Suitably, this invention relates to novel compounds of Formula (I)(A):

-10 -



10 C1-Co6al kyl, Ci-C6cycl oal kyl, hal ogen, am no, substituted am no,
trifluoronethyl, cyano, hydroxyl, al koxy, oxo or -(CH2)"COCOH, or heteroaryl
opt i onal Iwofoesed4468t h a five-nenbered ring or substitut @dTwistévsonsi2o five
groups selected froma group consisting of: Cl-C6al kyl, Cl-C6cycloal kyl,
hal ogen, am no, trifluoronethyl, cyano, hydroxyl, al koxy, oxo, or
15(CHACOCOH, wherein nis 0-2, nis 0-2, mis 0-2; or a pharmaceutically
acceptabl e salt thereof; Suitably, this inRé&ntion relates to novel
conpounds of Formula )(J): 20 R 5in mhlc Rl is selected froma group
consisting of: heteroaryl, substiTibg - oaryl, heterocycl oal kyl,
substituted heterocycloal kyl, am no, .tlt ted am no, aryl am no,
acyl am no, hetercycl oal kyl am no, al Kpx “balky-1 and substituted

Cl-6al kyl ; each R3 and R4 is indSR ﬂdently sel ected from hydrogen,

hal ogen, acyl, am no, substituted am no, Cl-6al kyl, substituted Cl-6alkyl,
C3-7cycl oal kyl, substituted C3-7cycl oalyw % CS-?heterocycIoaIkyI,
substituted C3-7heterocycl oal kyl, cyano, 5hydroxyl and al koxy: each R5 is
i ndependently sel ected from hydrogen hal ogen, acyl, am no, substituted
am no, Cl1-6al kyl whehbstituted Cl-6al kyl, C3-7cycloal kyl, substituted

C3- 7cycl oal kyl , C3-7het erocycl oal kyl substltuted C3- 7heterocyc|oalky|
cyano, hyﬁroxyﬁ2laPRQWVHwHYﬁ@@ﬂmﬁﬂR@gwyﬁﬂS@@NRabﬁ@ﬁla@EEQRBQBUﬂm0&h|ch R8O

C1- Cohet er ooy ol SaTES 0 BIE AR T LORER G P et T ured - o

Cl - Cécycl oal | cWl, usuﬂsufdumﬁm i]gﬁﬁhebemﬂmgcbbah«gb%mthWLogmmﬂmaﬁIy fused
with a five- nenbered rin i mnth an 0.fi roups sel ected
froma group coﬁ§¥§ dOMkony%ﬁ. ?é éﬁ% %%ﬁ%g?gﬁTgnﬁgfogen am no,
substituted anmemdR3 andeanméﬂdyhﬂy steyeam frolﬁy(ﬂtydmgén,, halbg@x ycyl,@xonQr

cubst] tulted wi tHPBi s B bpe et ot b oS BB caer e rng o ¢

Cl Ceal kyl, C @anbmlkylcs L, loa%zﬂ NOsubtfthtbd uowmm&udy,clo@u@no
hydr oxyl , al kox 0x0, oOr - reinnis ; 20nis 0-2, mis

0-2: or a phar Ak¥kabPER| Iai?n%ﬁf‘g‘é(i)t ablle WRBHUEHePBbf he@trf?af’ﬁbl gubstitpted
invention rel at,g8rdafy,N0¥5lallGOPQHNGOT PR, @ ddid{dPalkyl, substituted

arylcycloalkyl, heteroarylalkyl, substituted heteroarylalkyl, cyano, hydroxyl,

15 alkoxy, nitro, acyloxy, and aryloxy;
nis 1-2;
XisCorN;YisC,O,NorS;
and/or a pharmaceutically acceptable salt thereof;
Suitably, included among the presently invented compounds of formula (I)

20  are those of formula (I)(B),

R1
R2 N
=
N™ “R4
(Ry)n

D(B)
wherein R2 is selected from a group consisting of: formula (V) ,(VI) and (IX) as
defined above;

25 R1 is seclected from a group consisting of: heterocycloalkyl, substituted
-11-



in which Rl is selected froma group consisting of: heteroaryl,
substituted heteroaryl, heterocycloal kyl, substituted heterocycl oal kyl,
am no, sweeRNmes3am no, aryl am no, acyl am no, het ercyeCoalskyosanisno,

al koxy, Cl1-6al kyl and substituted Cl-6al kyl; 5each R5 is independently
sel ected from hydrogen, hal ogen, acyl, am no, substituted am no,

Cl- 6al kyl, substituted Cl-6al kyl, cyano, hydroxyl, alkoxy; nis 0-2, mis
0-1; R6 is - SOBbRROydoallkil SBA2RBjtutcd amyh iheterdRB0 andsubstiteet beteforyin a gr oup

consi sting of: Cl-Cgal .Cl- Cbecy- cl na | , Cl-C6heterocycl oal l.cyl,
Subst 1t ut ad 10 B 1 EBEREV ol Yeomt Fe T ATk Ros LB L P e
d bCBhetergcychmﬁﬁ&Mmﬂmﬁ?xkﬂg@ﬂb@n@why?éwsﬁgm%®LhBahﬂﬂuﬁkﬂpﬂmamaedringfor
substituted with one t iV roups sel ecte roma group consistjng of: C
-Cgal kyl, C - CKFE?IB%lEYéyI ,Ce%%e&‘@ clogkyho, SUGHILE ¢ U s rREI0ATy
trifluorogret hylkyRY@0Ry, PUARRNNA,, a&1KOXBstitQke ‘éhgrl,' (HetdPdaksh COfs tit@ied _
het eroaryl optionally fused with a five-nmenbered ring 150or substituted with
one to five grdes®asd| eptyladkvir ovubatityicd uprrrlasl starylgydfalkyly  substituted
Cl - C6cyc | oa | OESbr L0, i r 0, xyl,
al koxy, oxo, OP5¥%EEE$%§cxx}fﬁﬁ%%?éfﬁbﬁﬁ?gp6@%§£%¥5%?%ﬁ¥?§532§¥?§§||y
accept abl e sal tlkokemgrsf, acy2@Supnddsylgxy:t hi s i nvention relates to novel
conpounds of Formiha (1)(L): in which Rl is selected froma group
consisting of: "hetefoaryl, substituted heteroaryl, heterocycloal kyl,
subst it ut@d hetXeis@oyrdy;dalskylO, Naorisho, substituted am no, aryl am no,
acyl am no, hetercycl gal kyl ar al koxy, - 6al kyl and substituted Cl-6al
kyl ; each R5 i§n@§8%@8ﬂﬁ%ﬁ?@%323?6@?@§S?ﬁ%ﬁFo ydr ogen, hal ogen, acyl,
am no, substit yttdedthain efch-Fabkylla (BLIET)i dndt(B) LledBabkeyX, or OF antvt
hydroxyl, alkoxy; 5 R6 is -SO2NR80 or -NS021280. wherein RSO is selected
froma group CB%@P%ting of : Cl1-C6al kyl, Cl1-C6cycl oal kyl ,
Cl1- Cehet er ocycl oadkidbld, inskB&T hrhdteetle GhdeBialykitbent@Uddsipotidsest tehmBderycl oal kyl ,
substituted O -C6heterocycl oal kyl, aryl optionally fused with a
five-nenb%re@eﬂﬁﬁﬁoéﬁﬂgﬁ%ﬁimthed with one to five groups selected froma
group consisting of: Cl-C6al kyl, Cl-C6cycl ophkyl, 10 hal ogen, am no,
substituted am no, trifl uoronethyl ydroxyl , al koxy, oxo or
-(CH2) 11CO0H, or heteroaryl optioﬁg XNwith a five-nenbered ring or
substituted with one to five groups gE roma group consisting of: O
Cl- Cocycl oal kyl , hal ogen, am no, trifS\ug | , cyano, hydroxyl, alicoxy,
oxo, or -(CH2)11COOH, 15n is 0-2, (mﬁjﬁ' -1; :B‘bhar maceutical ly
acceptabl e salt thereof. Suitably, is invention relates to novel
conpounds of Formula (-DCVQO in whicR Rl is selected froma group
consisting of: heteroaryl, substituted 8 roaryl,

wherein R2 is selected from a group consisting of: formula (VII), (VIII) and (X)

as defined above;

20 R1 is selected from a group consisting of: heterocycloalkyl, substituted
heterocycloalkyl, aryl, substituted aryl, heteroaryl and substituted heteroaryl;
cach R3 and R4 is independently selected from: hydrogen, halogen, acyl, amino,
substituted amino, C1-6alkyl, substituted C1-6alkyl, C3-7cycloalkyl, substituted
C3-7cycloalkyl, C3-7heterocycloalkyl, substituted C3-7heterocycloalkyl,

25 alkylcarboxy, aminoalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, arylalkyl, substituted arylalkyl, arylcycloalkyl, substituted
arylcycloalkyl, heteroarylalkyl, substituted heteroarylalkyl, cyano, hydroxyl,

alkoxy, nitro, acyloxy, and aryloxy;
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het er ocycl oal kyl , substituted heterocycl oal kyl, am no, substituted am no,
aryl am no, acyl am no, hctcrcycl oal kyl am no, al koxy, Cl-6al kyl and
substi t utwo 208/Badckyl ; each R5 is independently sel ect @edTfuseons/ob3sdy ogen,
hal ogen, acyl, am no, substituted am no, Cl-6alkyl, substituted Cl-6alkyl,
cyano, hydroxyl, al koxy; 5R6 is -NS021280, wherein R80 is selected froma
group consisting of: O - Co6al kyl, C -C6heterocycloal kyl, substituted
Cl - Ceal kyl , sulbstifuted Cl-Céeycl oal kyl, substituted Cl-C6heterocycl oal kyl
aryl optionally fused, wt jve-menbered ring or substituted with one to
five groups se%%@#%ﬂqﬁwéﬁké%bﬁgﬂ ‘consi sting of: C 1 -CBgalkyl,
Cl- Cocy- cl oal kyhd/ohapragaiteutadallfnaccept@bls vhisthedet ed am no, trifl uoronet hyl,
cyano, hydroxyl, al koxy, oxq or - CH2)11%CCH, r heteroaryl optionally
fused with aPPrided HiskBirach o ifRigG Emmq Ao FFagrRaeCh of iy ¥ oups
sel ect ed 4 rogsondr oup consisting of d Cl- C6cycl oal kyl , hal ogen
am no, trifluoronethyl, cyano, hydroxyl, alicoxy, oxo, or -(CFL)11COOH, n
is 0-2, mis 0Swtably ipgluded mpngdlcopres@ty [Rycnied spnapings shfarmpleDest .
Suitably, thisyyertd i @@):es to novel conpounds of Formula (1)(N): in
whi ch 25R1 is selected froma group consisting of: heteroaryl, substituted
het eroaryl, heterocycl oal kyl, substituted heterocycl oal kyl, am no,
substituted am no, arylam no, acylam no, hctcrcycl oal kyl am no, al koxy,
Cl- 6al kyl and substituted Cl-6al kyl; each R5 is independently sel ected
from hydrogen, hal ogen, acyl, am no, subsRituted am no, Cil-6alkyl,
substituted Cl-6al kyl, cyano, hygs oxy; 5R6 is -SO2NR80. wherein
R80 is selected froma group consi St XS Céal kyl, Ci1-C6cycloall cyl,
Cl - Cohet erocycl oal kyl , substituted @ -Co6 substituted Cl-C6ecycl oal kyl ,
substituted Cl-C6heterocycl oal kyl, Yy fused with a
five-nmenbered ring or substitutequhth one to five groups selected froma
group coHMgisting of: C 1 -C6al kyl, “Cl-Cécy-cl oal kyl, hal ogen, amino, 10
substituted am no, trifluoromethyl, cyam®) hydroxyl, al koxy, oxo or -
(CH2) 11COOH, or heteroaryl optionally fused with a five-nenbered ring or
substituted with one to five groups selected froma group consisting of O
Cl- Cécycl oal kyli, whahogen, ami no, trifluoronethyl, cyano, hydroxyl, alicoxy,
0xo0, or -(CH2)11COOH, 15n is 0-2, mis 0-1 or a pharmaceutically acceptable
salt thereof. $3iis appptionaly subisitptediringrsystamgelegted Fomonoun essingof nul as
(M ang: (1)( ! i omthe group consisting of:

5 supmtel D BT ag R Eey iy

opt i onal substitute nal ly susbstituted pyridazine,
optionally substituted norphine, /E;;OQ& sul X&yt ed pyrazol c,
p
ti

substituted am no and optionalify sibstytut jperi@ine. Suitably, this
niﬁL% ) M~ 3)(N), 25 wherein R1
%Xituted nor phl i ne,

is selected fromthe group consi g of “opti onal Substituted piperazine,
optionally substituted pyrazolc, substituted aninﬁjzzz optionally

invention relates to conpoundsXQf—-

optional Iy susbstituted pyridazife, optiBhally su
substituted piperidine; 3QRBQ(+§§§eIe%T€mf ¥om a grjoup consi sting of:

Cl- CaMyl , Cl-Ceeycl oal k', d - Cﬂihé&_er___é'&y%y&{, yibstituted Cl-Ceal kyl ,
substituted Cl-C6cycl oal kyly;~ it wred % het egocycl oal kyl, aryl and
substituted aryl. Suitably, t invention rel ates Rg,conpounds of

Formulas (T)M and 01(N), i)
V) (V)

b

R1 is seclected from a group consisting of: heterocycloalkyl, substituted
heterocycloalkyl, aryl, substituted aryl, heteroaryl and substituted heteroaryl;
each R3 and R4 is independently selected from: hydrogen, halogen, acyl, amino,
20 substituted amino, C1-6alkyl, substituted C1-6alkyl, C3-7cycloalkyl, substituted
C3-7cycloalkyl, C3-7heterocycloalkyl, substituted C3-7heterocycloalkyl,
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wherein RI is selected fromthe group consisting of: optionally substituted
pi perazi ne, optionally susbstituted pyridazine, optionally substituted

nmor phl i newo2opi4esal | y substituted pyrazol e, substituteaCariSa@sani$l9
optionally substituted piperidine; R80 is selected froma group consisting
of : aryl optionally substituted with one to five groups selected froma
group consisting of: Cl-Cealkyl, d- Cé6cycloal kyl, hal ogen, am no,
substituted anhﬂ@kmﬂmkﬁlumﬁmnﬂ@hykuwpyamauwiw laggdlr dreyelrgard| kavbytituteo or

- (CF12) " COCH, het er oar I ute Wi t ne to.fjve groups
sel ected from etﬁ?ogﬁ' c%rﬁga:l ﬁl%ﬁt% ‘64 C%“ZF@W J:‘V@Tygal f%{blst,ltu#ﬁél ogen,
am no, trifl uonsnsichylkyl, Che@diléhrylblkglr ovapdtitutad klﬁté)/oar}ﬂéﬂﬁyl, Q@fyand( Gh)okICO01-1; n
is 0-2. 15Suitaply, this invent relates to the conpound defined in
formula (T), (FYPRYM79 708 XY’%I}J)EGQ?XY’U_)D), (1)(B), (NP, (N9, (1)(H,
(103, (3)(Kaiflp(11/1) or (I)(N). Suitably, anmpng the present invention
are conpounds sel ected froma oup consi sting of:

20514- (4- pyri difniy Hardl:quisdelO: ﬁﬁqrﬁ, 1H i ndazol - 3- ani ne;

4,4' -di-4- pyrl dhd¥ls &aﬁnao@ht%éll?%c‘eﬁ@ble salt thereof;,
3- (4-nor phol i nyl sul fonyl) - y1l)-6-quinolinyl J-2-pyridinam ne;
2- ami no- N- met hytovilefi4hat 4n paghiodiferyja (W)q()ﬂh@llld WA aglepsy ohed X sXils imani de;
2-am no- N, N- di hy1-5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyddi nesul fonani de;
252- am no- 544- (4-pyridi nyl) - 6-qui nolinyl J-3-pyridinesul fonanm de;

514- (4- pY0i di nyl)Subtabjyj remhangy e Qstht— tistemagol arb  yéhpRingy refdiFoanulae;

6- ( 3- net hyl ridin-6- -4-(4- i di,nyl)qui nol i ne:

Crethy - 10 APYERSEE BB e R ke Y e B YRk her
20(21 pi per INEithtihﬁllsﬁnQS(ffoi})yrﬁgla&IIMgd ﬂmmyrai(ﬁ'[)nyl) I 6- qui noI [ nyI | -2-pyridi namdne
2. a;ﬁanmonﬁl: [ Ze ( d?ln%{lt;alélpl%a%{ncﬁl(%{[é% Iﬂlgqr&{t 1nventlgrl1J Iarré%o}ng und_s of 193/ %s ?I? %(Lonam €

J- N- et hyl - S5d#B( 4y ahdl n)ﬁ{ﬂ) ) wWhc@i ID1siphMdihy 13 sidstiivlidpssinyonam de;
2- am no- I\L(36§y§|‘tc}|@? I d 1)-514-(4- 3“ d?nyl) 6- qu?ﬁoh%
pyri di nesul f onami %)éta Y, amongt epresent 1nvent10n arc compounds of Formulas( (I)(A)

2-ani no-N- 3- gy} @@%ﬁg@( dmBrer 16 ARB) s Rrcfi &Oslubﬁbﬁ;téd iRy di nesul f onani d

e; 2-am no- N- pheny yridi nyl)-6-"qui nolinyl]-3-pyridinesul fonamn de;
52- ar ni no- N- ( 3- hy&wf@&lypﬂﬂmpgglg ¢ [Fefent ifdentipn pxgi caypyurgs qﬁFm]unlaﬂmh@ein

pyridi nesul fgh -

3-(1- pi perazi nyls u??tlona% S]':l)bs lﬂlte -Iﬁ/?ylﬁelmniellsc-te -fa%rflr%%elfgmuli]coaslsun Oéi nam ne;
3- ( [4- (rneFdwiu@asl(V)my|(yl)1A}JI(‘1@BfBB)@h¢hYIIX])(PQuIfonyl 1-5- [4-(4-pyri

di nyl) - 65 (S]UI nol inyl}-2- pyridinam ne;

102- am no 5-[4-(4- pyr|d| nyl) 6- C]UI nollnyl] N-[3-(1- pyn ol i di nyl ) propy1] - 3-
pyri di nesul f onam d

34( 3- ami no- 1H pyr zol*’fy\l\ sul f ‘n ~'J,/54\4 (4- pyri di nyrf qui nolinyl]-2-
pyridi nam ne; 3-[ 4-m;<th¥1 1- plgeYra;a ny,L ul fé%y{] _____ §<

pyri di nyl) - 6- qui nolY'nyI2- 15pyridin
(V)(A) (VI)(A) (IX)(A)
RENE
Y
'-Y_..--N 7
(VIXB)

wherein Xis CorN; YisC,O,NorS;
Suitably, among the present invention are compounds of Formula (I) wherein

R2 is an optionally substituted ring system seclected from the group consisting of
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214- (12- am no- 5- 14- (4- pyri di nyl) - 6-qui nol i ny11- 3- pyridi nyl | sul fony1l)-1-

pi per azi nyl ] et hanol ;

2- am no- \wWO2pes/dideBuar ophenyl) - 5- (4- (4- pyri di nyl) - 6- qui ROTiUSFI080R3819

pyri di nesul fonam de; 202-amino N[3 (2 oxo 1 pyrrolklinyl)propyl] 5[4 (4
pyri di nyl)-6-qui nolinyl]-3- pyridinesul fonam de;

2-am no- N- 2- pyri di nyl-5-14- (4-pyridinyl)-6-quinolinyll-3-pyridinesul fonam d
e; 2-am no NFekrnpyasi(dITyn), (VAL ghd (X)(A):

pyri di nyl)-6-qui nol i nyl] - 3-pyyi di ngsul f onam cl e;

3-([4-(2-chl orophenyl) - 1- pi per azin . hL\
}-5-[4-(4-pyridinyl)-6- qU|noI|ny1] 2- 25pyr|d|nan1ne ~amno N [2
(rmethyloxy)ethyl] 5[4 (4 p ng qui NGl i py pyri di nesul f onam de;
N, N-di met hy1- 3- (4- nor phol i nyi Ifonyl - 544- (4Ypyr|d|ny1) 6- qui nol i nyl J-2-
pyri di nam ne; X (X)(A)

30N net hy1- 3- (4- rnorphollnylsulgonylg 544- (4-pyridinyl)-6-quinolinyl]-2-
pyri di nam ne;

N- et hy1- 3- (4- nor phol i nyl sul fony1) - 5-14-(
nam ne;

N, N- di et hy1- 3- (4- nor phol i nyl sul f onyO- 544-
pyri di nam ne;

646- (ethyloxy)-5-(4-nnrphollnyIsquondeB-
ne;

6- 16- (et hyl oxy) - 5- (4- nor phol i nyl sul f oyOH8Apyri di nyl ] - 4- (4-pyri di nyOqui nol
ine; 53-inethyl-744- (4)P yri di ny0-6-qui nol i nyl1l-2H 1, 2, 4- benzot hi adi azi ne

1, 1- di oxi de; wherein X is C or N; Y is C, O, N or S; provided that at least one Y is not

644 (4- pyrldzgy 6- qui nol i ny11- 3, 4-di hydr o- 1( 2H) - i soqui nol i none;
4-(4-pyridiny -(1H pyrrol o] 2, 3- 1Apyri di n- 5- yQqui nol i ne;

6- (1H- i ndazol - Suigblyl tifiginyymtiogirelytey tpuiomel comgounds of Formula (I)(G):

644- (4- pyri di ny0-6- qui nol i nyl1l- 1H i ndazol - 3- am ne;

104- (4- pyri di ny0-6- (1H pyrrol o[ 2, 3- 1Apyri di n- 4- yQqui nol i ne;

6- (1H i ndazol - 6-y)-4-(4-pyridinyl)quinoline;

13- ox0- 644- (4-pyridi nyl)-6-quinolinyld-2, 3-di hydro-1Hi soi ndol-1-yllacetic
aci d; 4-(4-pyridinyO-6-(7H—pyrroIa 4] pyri mgy n-4-yl ) qui nol i ne,

6- 14- (4-pyri di ny0-6 quinolinﬁg%?. hydro 2H 1 m dazo[ 4, 5- b] pyri di n- 2- one;
15644- (4- pyri di ny0- 6- qui nol i hy ) 48: | pyri di n-2(3H) - one;

6- (1H pyrazol o[ 3, 4-b[ pyri di n-5-y0- 4- (4 ] qgui nol i ne;

4- (4-pyridiny0-6-(1H[1, 2,3]triazol o] 4, Syhlpyrigia-6-yOqui nol i ne;

6- (1Hirni dazol4, 5- blpyrldln 6-y0- 4- Qﬂ Hyrldlﬁyoquﬁﬁoline;

6- (1- oxi do- 3- pyri di nyO- 4- ( 4- pyrldlnyeqﬁlnollne

204- (4- pyridi ny0-6- (1H pyrrol o[ 3, 2- /Apnyrgln 6- yequi nol i ne;

544- (4- pyridi ny0- 6- qui nol i nyll- 1H pyrazol 013, 4- bi pyri di n- 3- am ne;

6- ( 3- net Byl - 1H pyrazol o[ 3, 4-b] pyrazi n-5-y0-4-(4-pyridi nyOqui nol i ne;
2-methyl -N- [5;] % %ﬁ pyri di ny0- 6- qui nol i nyl] - 1H pyrazol o[ 3, 4- 14yri di ai - 3-
yl}propananlde E 15-14- (4-pyridinyl)-6-quinolinyll -1H pyrazolo [3,4-b]
pyri di n- 3-yl } acethaRi .de3, R¢ a{ld R5 is independently selected from: hydrogen, halogen,

§| }[»fTE'E ﬁaggglu?:‘g ]I%né(sfengyl lri.[z '9%1 %nmno Qﬁi i (l)Oic:})’lla%nrzll‘oz]fde&éy%loa&&%ﬁﬁno,

5-14-(4- pyrl d| r@l@éaﬂ(ydwsiubsﬂtuted{]Cll~6d1-kyrbyCaﬂojraboa[ll&l,%lﬂ»]stltpwd|(CH Peystoalkyl,

fl t i mi din-6-yl- dj |
ST i RoorRAERr A, o SRYL s P AL, SRS 175 one
;6 ?3( 1- [Tﬁt Qy%Hﬁhh@m&fglate%32&§gtﬁ@wdrﬁi netérom?zl 452116%12&% heltgm@ﬁ;urwelkyne

ne rrazol o ridln ul I ne,
316-( 10t pyr azorBrG Ay srrI Gl B et s o et blitbnn de:

714-(4-pyrini n)éﬂt)s’tlﬁrtéall—ﬂefb%a ks %ldn@x@ul%%ﬁalzo@lbclylé}ayomw 03f41) - one;

414- (4- pyrldlny1£> U|noI|ny11 di hydr o- ZFEQ rrolo 1Tpyri di n- 2- one;
5 is R6, wherein R6 is -SO2NRS0 or -NSO;R80, in whlch R80 is selected

-pyridinyl)-6-quinolinyll-2-pyridi

- pyridi ny0-6-qui nolinyl]-2-
i di ny11-4-(4-pyridinyl)quinol
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52-arni no- N, N-di met hy1-512-rnet hyl-4-(4-pyridinyl)-6-quinolinyll-3-

pyri di nesul f onam de;

2- am no- SWPeds/erse- 4- (4- pyri di nyl) - 6- qui nol i nyl ] - N, N- dipe@tusydsBe3819

pyri di nesul f onar ni de;

2- am no- NA- di net hy1- 548- net hy1- 4- (4- pyri di nyl)-6-qui nolinyli-3-

10pyri di nesul f onam de;

2- ar ni no- 5- [ 7- filouor a- 4 gfohp py candisting ) -of- quilnOJaikyy,l | CNQbcgeloailetlhy IG13-

pyri di nesul f onarni de; | " Céalk : |

515+ 1 uar o 4- ( SOBAPBISISpY e Yher GOSNy revHth (ORGP 7. et hy)
4 (4 pyri ﬂi lny 1)sulﬁt1ﬂ1ltlsidf‘(31 Cﬂyeikéro&rcﬂmﬂdylljiaﬁﬂfo?{ii)@mgfﬂlﬁe ;with all Pve-mem(lj)ered

15545- net -4-(4-pyridinyl)-6-qu In - 3- I.dl nesul f onam.de;

4- (4- pyri he ny 1)r1§*s 5 i‘f‘?sFl?lFe&o‘YMq@rﬁ?l Ve:%r%w- ehe%f[ Tt Py eonsisting of:

(4, 6-di-45pyri dmyéaqwl nololn@écyélnmﬁylpyrhmgwl) a4nn(1c§1 PYGtsHiOT W), i ne;

6- (2- pyridinyl)-4-(4- pgrldlnyla ui nol i ne; 206- (2 1, 3- benzoxadi azol 5 yl) 4
(4 pyridinyl )q@pfﬁ&r(prﬁ@ yl, cyano, roxyl, alkoxy, oxo or -(CH;),COOH, or heteroaryl

6-(2, 1, 3-benzof, 1@}gll§lzf9§ed5wﬁ(ﬂ-)a ﬂvé—ﬁelﬁﬁ&b&“rﬁgq}uéﬁ%w@@1w1th one to five

514- (4-pyridinyl)-6-quinolinyll-i, 2-di hydro-3H pyrazol-3-one; 2 ethyl 6 [4
(4 pyridinyl) - Graynb roleptag | ffond (al gBupyeanasigienofieCl-Coalkyl, C1-Coeycloalkyl,

714- (4-pyridin q ny X ol

252- ( 4- mor phol%l%l)o%ql ?ﬁn‘?} a’h“ém%i@? a‘!a’uﬂ%nol e T e

4- (4- mor phol i nyCH,)ECQAH( whevininds M21) - 6- qui nol i nyl i qui nazol i ne;

1- phenyl - 514- ( 4- g 5|d|n ) 6- qui nol i ny11-1, 2-di hydr o- 3H pyrazol - 3- one;
1-(3-nethy|phe ? pyridinyl)-6-quinolinyll-1, 2-di hydro-3H pyrazol -
-one; 1-(3-chlor @pﬁk&iﬁycte)ltl&ill&écc(e@table salt thereof;

pyri di nyl)-6-qui nolinyl]-1, 2-di hydr o- 3H pyrazol - 3- one;

301- met hyl - 514- (4- ppi di nyl) - 6- qui nol i ny11-1, 2-di hydr o- 3H pyrazol - 3- one;

N- (2, 4-di f1 uor ephany Wis BdntlA-ENE & fayd)cobpaitidaat ekl @Ryr i di nesul f onani d
e; 6-(1H-indol-5-yl)-4-(4-pyridinyl)quinoline;

6- (1H i néo1- 6- y1) - 4- (4- pyri di nyl ) qui nol i ne;

514- (4-pyridinyl)-6-quinolinyll-1, 3-di hydro-211-i ndol - 2- one;

6- 114- (4-pyriclinyl)-6-quinolinyll-1, 3-di hydro-2Hi ndol - 2-one;

714- (4-pyridinyl)-6-quinolinyll-4 «I-quinazoléﬁone;

56[ 444- pyri di nyl) - 6- quinolin%%ﬁb qui nazol'{ hone;

6-114- (4-pyriclinyl)-6-quino i azol - 3( 2H) - one

1, 1-di oxi de; 614-(4-pyridinyl)-6- qU|noI 5] napht hyri di n- 2( 1H) - one;

6- (1, 3- benzoxazol - 5-y1)-4-(4-pyridinyl)d
74444-pyridinyl)-6-quinoIinyII-1,4-d|e % gpyr iINlO[ 2R&- bi pyr azi ne- 2, 3- di one;
103-am no-5-[ 4- (4- pyridinyO 6 quinoI| ? ] - 2- pyri di necar boxar ni de;

514- (4-pyridi nyl)-6-qui nolinyll-3-pyri m ne;

44444- pyri di nyl) - 6- qU|noI|nyI[th|eno[2 - Ci pyri di ne-2-car boxam de; net hyl
4-14- (4-pyridinyl)-6-quinolinyll-1H pyrrol o[ 2, 3-el pyridine-2-carboxyl ate;
414- (4-p qldlnyl% quin ol inyll-1Hpynx)lo [2,3- e]pyri dine-2-carboxam
de; 156- % H betz HFHazol 2-y1) - 444-pyri di nyl) qui nol i ne;

6- (1H-i mi dazo[ 415 CdR¥cl didi 2- gfeu;flc&lfkrsﬁug o Wﬁﬂﬂ'grln%bsﬂﬁ}ted heteroaryl,

6- (1Hi nai dazo[ 4, 5-t] r|d|n 2 (4 pyridinyl)quinaline;

6- ( 1H puri n- 8- g_t?rogyc(l l@g},r ﬁﬁbﬁ@f}a%] uheﬁgpgp}ﬁ: alkyl amino, substituted amino,

6-im dazo[ 1, 2- %Wlh9| dEmeYIgo ‘ﬁet@f&yabﬁlkﬁhﬁﬁﬁb) QHJ))@O o)l r@lkyl and substituted

206-i m dazo[ 1, 2- yrimd 4 (4 pyridinyl)quinoline;
1 alkyl,
25 each R3 and R4 is independently selected from: hydrogen, halogen, acyl, amino,

substituted amino, C1-6alkyl, substituted C1-6alkyl, C3-7cycloalkyl, substituted
C3-7cycloalkyl, C3-7heterocycloalkyl, substituted C3-7heterocycloalkyl, cyano,
hydroxyl and alkoxy;
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1- (614- (4-pyridinyl)-6-quinolinyllimdazo[1l, 2-a]pyridin-3-yl)-1-propanone;
6- (4-pyridazinyl)-4-(4-pyridinyequinoline; 1 [6 [4 (4

pyri di nyowe-2ges/meiednyl i m dazo[ 1, 2- a] pyri di n- 3-y1) - 1- pr ®0arusk008/063819

4- (1-piperidinyl)-6-0 H pyrazol o[ 3, 4-b] pyri di n-5-yQqui nol i ne;

254- (4- nor pholi nyl) - 6- (1H pyrazol o[ 3, 4- Npyri di n-5-y1) qui noli ne;

4- (4- met hyl - 1- pi perazi nyl) - 6- (1H pyrazol o 3, 4- bl pyri di n-5-y0Oqui nol i ne;

4- (4- pyri dazi ngddh- 850t pyepeatioftlk, Sldz}qay friooh: hy8rog@ryuhaiodannerylb-aitd, m

dazo[ 4, 5-131pri .di. n-6-vy1)-4-(1-piperi di 0y i line: }

oo (1| m dazol ABUBTATETed ol BB Shplh I Ha e o8 m no- 5- ¢
4- [ 3- (am nosul@onytipakanyl-Thée@cptldubiyil, kyibdtitidedNE8H7REE Y IcIS3kyl, cyano,
pyridinesulfon%gide; '

2-ami no- N, N- di mé{"RyY 28 k9% 2- et hy 1- 4- pyri di ny1) - 6- qui nol i nyl I - 3-

pyri di nesyl f onapREqs R6, wherein R6 is -SO2NR80 or -NSO,R80_ in which R80 is selected _
2-arn|no-5-(4-%§-[(C|hnethylarnjno)sulfo?yléghenyl}-G-qU|nollny%?-N,N-dlrne
thyl - 3- pyri di f®8ul flon&ifuge; consisting of: 1-Coalkyl,” CI1-Cocycloalkyl, 1-
?'a”‘”O'N1N'q'Q%h&&%gﬁm%ﬂﬂ&4ﬁﬁﬂﬁhﬂ&¥'@Yk%a@yﬂUkﬂ&hwﬂﬁlkm3cﬂxkkﬁkyﬂesU'fonam
icle; 52-alnino-N, N-di net K1-5-14-(1kkpyrazol-4-y)-6- ui nol I’nyl t - 3-

pyri di nesul f onawistitnted C1-Céheterocycloalkyl, aryl optionally fused with a five-membered

>~ atni no- N v ai Techy LB P890l Rigect R D b RAATLAS

pyri di nesul f on&itt@elkyl, CI1-Cécycloalkyl, halogen, amino, substituted amino,

I})Srzl am no- 50 | 438 GuolsbdiAt (o Tyl ok Sistbl NEH,NEOLH M hefBER1Y! -3

2- am;jno- 5- I( ?- 13p1[icgﬁrrjz rfosed L otn ywefied-Myhbgabe nng } orbsubpstitted i vashl pndNtdNHfde met hy 1- 3-
pyri di nesul fonam de; 2-amino 5[4 (3 . .

cyanopheny1) - GBWPﬁo“Fé?f?(i]f?%} N %f%ét HprisEs, gk ot 18alkys dnlafPagloalivl,

152- ar ni no- 5- (4albBen( a@NRS UtrfRdmet3A PYdvhel, NYddro®y1qUAIRGLY, N¥io, - Ny N=di met hyl -
3- pyridinesul fonam de; 5,5'-(4, 6-quinolinediy0di (3-pyridinesul fonam de);
2-arni nolN, N §FHpet QO wherginp 180-2( 1( 1- met hyl er hyl ) ami nol sul f onyl

) phenyO- 6- qui@qib@¥&hg§2pyridinesulfonanide; 20 2-am no-N, N-dinethyl 5 (4
13 Rnet hyl am no) sul f onyl i pheny11- 6- qui nol i nyl)-3- pyridi nesul fonam de;

2-ar ni no- N, N- dionephaymagufigdlg-aceepimblersylt theroef:per azi ny0- 3- pyi  di nyl J-6-

qui nol i ny1} - 3-pyri di nesul f onam de;

514- ( 3- cyanophenyl) - 6- qui nol i ny11- 3- pyri di nesul f onam de;

255- 14- ( 2- et hypirablyyiris diventibn-r@atgsiionoielrrpimpeBrds pf Falimubsii(Honar ni de;
514-(4-p%5idazinyl)-6-quinoIiny11-3-pyridinesultenanide;

5-1416- (2-met hy1- 1- pi perazi nyl) - 3-pyriclinyll-6-quinolinyl}-3-pyridinesulfo
nam de; 514-(2, 6-di merhyl-4-pyridinyl)-6-quinolinyll-3-pyridinesulfonam de;
514- (1H pyrazol - 4-y1) - 6-qui nol i ny1l- 3- pyri di nesul f onam de;

305- (4-13-1(clinmethyl am no)sul fo eny11- 6-@gi nol i nyl) - 3- pyri di nesul f ona

m de; 514-(1-nethyl-lk#pyraz&%;é- 1)4 -qui nol i py11- 3- pyri di nesul f onam de;
5
R6 A
N R4
(Ry)n
MA)

25 in which
R1 is selected from a group consisting of: heteroaryl, substituted heteroaryl,
heterocycloalkyl, substituted heterocycloalkyl, amino, substituted amino,

arylamino, acylamino, hetercycloalkylamino, alkoxy, C1-6alkyl and substituted
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442- (4- m or phol inytnethyl)phenyl J-6-quinol}-3-pyri dinesulfonam de;

[ 2- (4- nor pholi nylcar bonyl ) phenyl] - 6- qui noli nyl) - 3- pyri cl i nesulf onam de

(442w 0400/1aughol i nyl ) phenyll- 6- qui nol inyl 1-3-pyriPCliuse@sobisonan de;
-(4-pyridinyl)-3,4-di hyclro-6, 6'-bi qui nolin-2(1H)-one;

6-[4-(4-pyridinyl)-6-quinoIinyI]-3,4-dihydro-1,8-naphthyridin-2(1kb-one;

52- ar ni no-5-14- (4-pyriciiny0-6-qui noli ny0-3-pyri di necar bal ci ehyde;

12- am no- 544- ( L-1pyatkytli ny1) - 6- qui nol i ny11- 3- pyri di nyl | net hyl acet at e;

o no v CRor ek F it RSBt S ESptesea, bamine

644-(4-pyr2dinyﬂﬁgﬁmﬂumﬂaiuny&ﬂ%ﬂrm?ﬂﬁa336ﬂk%myrKnmnyﬂoﬁkﬂkmmgﬂaxd y
105- 15-14- (4- pyr.idinyl)-6-qui nolin ridi 2-di ro- 3H pyrazo
-one; 714-(4-p ~7&Va9é}fylscgakﬁ6mw@q irﬁu 7 QCE&NB?}FHOFYH LAY$N%- one;

645- (1H pyrazohy@o¥yhandalR¥Ly; di ny11- 4- (4- pyridi nyl) qui nol i ne;

N- (2, 4- dltluorophenyo 5-14- (4 pyridinyl)-6-quinolinyll-3-pyridinecarboxam d
e; 6-[2-(met hy|e@ﬁkyﬁ54wpwdmﬁnﬁw§ aelqcaedpﬁpmdquogaml %@ipgeﬁe -acyl, amino,

}15?36( Elmat ?Yg?ﬁ&t%)sflél:téaﬁe{nlﬁgél :br?l Jia'll%r'l(s%bg?f%teﬁ g:ﬁ@aﬁkgp IR0 by A\Balkyl, substituted

6-[ 2- (melto Kyl ox;{éil3 Z"yy@igwyh GBﬁ%ﬂ:t]:roayOEgHIWr&umtw}wC) g8ri7hgkiopgsloalkyl, cyano,

(614- (4-pyridi - I 11- 2-pyridi nyl }nethanol;

6- (2-chl or o-4- @%Q gwqﬁ%¥8'h@§ pyri di nyl)qui noline; 204-(4-pyridinyl) 6 (5
pyrim di hyl) quiRolsi {HEQ2NKIA- ¢2t- YSOMRBONYA peh&hqBRO06 isplgdidd FobH)a- psoup mi di none;

o 16- (4 met hyl POt BePho iy SE G Epar O 5 O R e,

616- (4- nmor phol iMytali3A,pyibstitutay 1@1--@66}4:1@1143/[ diubytithigdli QBCo@srocycloalkyl,

256- (6-chlor o- 3- yr|d| r|d|n ui noli ne;

6- 16- (et hyl oxy < Oasmaw #wﬁi Wﬁ h(a4 X?y@?rﬁgfﬁi’fﬁ?% PhijDstifuted with one to five

N, N-di r net hy1- 3rdupS-sdtcted - Rk |ad|gfb¥19 EmEsiO bF: Ny L6tk Pl 'd dTHRIc)oanky), - 1-
propananlne 5-14- (4-pyridinyl)-6-quinolinyll- 3-pyr|d|necarboxan1de
30net hyl 15- 14- haloggy jagiing, 1pbBittied peimonyifupopghylgcrea eyl aploxy,
N-(5-14- (4-pyriydb By It GQDPIO H Héfélrgaargl' (E}Mlohg J)_r'”'ﬁllgéd%ﬁ{ apd ﬁrernbered ring
N-12- (4- mor phol i nyl ) et hy - (4-pyridi nyI)-6-quinolinyll- -Pyrldlnanlne
616- ( 1- pi per az |onymtasn@teéwﬁldon¢mﬁ-‘(e@r@w|Sdp¢t9<l Jrguii angroism eonsisting of: C1-

6[ 5- (et hyl oxy r dbg )

6- (6-fl uoro- 3- %&?% é¥1 (%%%ﬂ&ﬁ§ﬁ? %3%%3%%&@ﬁh&ghkﬁ&h cyano, hydroxyl,
514- (4- pyr|d|ny&$Xﬁ{uqndeﬂh%££KﬂipymﬁmlmwdbtarbonitriIe;

56[ 2- (ne&yylox% é gbnyl] 4- (4-pyridinyl)quinoline;

544- (4-pyridi ny 3 8 qU|no||ny11 3-pyridi necarbonitrile;

616- (nethyloxybfmeymadmﬁyﬂ@fﬁmﬁébmwamdmﬂmﬁ)qU|nollne

615- (4- nor phol i_n rbon r|d|n dln noIine;

i IR PICH Tt P A PR o R

10615- ( 4- nor phol i nyl sul fony1) - 3- pyr|d|ny11 4- (4- pyr|d|nyl)quinoline;
714- (4-pyridinyl)-6-quinolinyll-2, 3-di hydro[ 1, 4] di oxi no[ 2, 3- b[ pyri di ne;
544- (4- pyridi nyl)-6-qui noli nyll- 3- pyri di nesulf onam de;

2- (et hyl oxy) - 514- (4- pyri di nyl) - 6- quynol i ny11- 3- pyri di necar bal dehyde;
6- (4-chloro-3-pyridinyl) 4 (4 pyrid ny!)quinoliﬁh

154- (4-pyridi nyl) - 645- (1H t et r(Rz)od 1) - 3- pyri di nyl | qui nol i ne;

N net hyl-5-[ 4- (4-pyridi nyl)-6- quj o1y Idynesul f onam de;

N, N-dimethyl 5 [4 (4 pyridinyl)-6-quinoli 3- pyJridi nesul f onam de;
614-rnet hyl- 6- (net hyl oxy) - 3-pyri di nyll- 4- F grnyl ) qui nol i ne; N-{

4- met hy12%44- (4-pyri di nyl)-6-qui nolinyl]-2-pyridinyll acetan de;

206- (4-nmet hyl -3-pyridinyl) 4 (4 pyridi?mybquinoline;

615- (1, 3, 4- oxadi azol - 2-y1) - 3-pyri di nyll- 4- (4-pyridi nyl)qui noline;
2-arni no- N- (4-pyridi nyl net hyl ) -544- (4-pyridinyl)-6-quinolinyl k3-
pyridinesulfonqgh i

2-am no- N, N-di et hyl-5-14- (4-pyriclinyl)-6-quinolinyll-3-pyridinesul fonam de

- q
(4
5_

§5544-(4-pyridinyl)-6-quinoIinyI]-3-(J¢@yrn1idinyIsquonyl)-Z-pyridinanine;



2-amino 5 [4 (4 pyridinyl) 6 quinolinyl] N 12 (1 pyrrolidinyl)ethyll-3-

pyri di nesul t onam de;

6[ 6- ( met wbD=edsi1amiel) - 3- pyri di nyl1l1-4- (4- pyri di nyl) qui nol iP@TAIS2008/063819

2- am no- N- (phenyl net hyl ) - 544- (4- pyri di nyl) - 6- qui nol i ny11- 3- pyri di nesul f onam
i de; 302-am no- N-(2- hydroxyet hyl)-514-(4-pyridinyl)-6-quinolinyll-3-
pyriclinesul fonam de; 1-({2-am no-544-(4-pyridinyl)-6-quinolinyl

J-3-pyridi nyl Rilfsorietied Frqm pegrouicomoting of: heteroaryl, substituted heteroaryl,

2- am no- N- (2- ami noet hyl ) -5-[ 4- (4-pyridin =6 qui nol i nyl].- 3-pyri.di nesul f ona
i dot 61 5. (et RYPORT SR PR R BE IO A R FaTfa Hiite.

645- (met hyl sul hemhing-Ryhntio) dtdredcl b kyaymhing] f1¥dxy0 ail tralkynend substituted
2-anino-N—(2-h%§H¥®%$thyl)-N—nethy1-5-[4-(4-pyricIiny1)-6-quino|iny1]-3-
5pyri di nesul f onar )

2- am no- Ns cycl @RmoRY 1sSintidpdnderdly’ bddoal foRr aiylarRbh, NiAdgd: R dhfigsul f onam d
e; 2-am no-N1, 3-benzodi oxol-5-yl1-514- 4~8¥r|d|ny1)-6-qU|no I nyll-3-

pyri di nesul fon &vwhisgiated amino, C1-6alkyl, substituted CI-6alkyl, cyano, hydroxyl, alkoxy;

N, N-di et hy1- 544-{4-pyri gliiny1) - 6- qui nol i nyl i - 3- pyri di nesul f onam de;

101- (15-[4- (4-pyridinyl)-6-quinolinyl11-3-pyridinyllsul fonyll-4-piperidinol;
4- (4-pyridi nyl Ro61s[ SUZNESIr el i 6$ OB uif och) R8O py seldéted | ffagquianetoupe;

N- (2- hydr oxyet =5- [ 4-(4 ik nyd) - 6- aui gl - 3- idi onam de;
N—(phenylnethyp§&%ﬁgg%§5%y$§%%%§?§¥é%agF%§L?ﬁJ?%¥%%ﬁ§g?§%ﬂéé@§§%%gnide;

514- (4- pY0 i di ngl}C@dlgli subktitnged 1€ NCBey(cloafiyt, r aibstdiiay eet-a9licter8eyplonikgi, nesul f ona
m de; . . ) . .

156- 15- [ ( 4- met A1 RUPRHE ST BOGLUTYERGEPT S BY$ POy ed U 8P &Ry oqui nol |
ne;, N-cycl opr opylpb kéle(tdd @yom di @yolp - @nejistingo bf: ng L-To3lkply rd dCoeslvafkonam de;
N-[2-(nmethyloxy)ethyl] 5[4 (4 : .

pyridi ny1) - 6- qi(}ﬁlﬁgfm» 1o Fupsityier Aming fofugreaehyl, cyano, hydroxyl, alkoxy,

N-pheny1- 514- ( 4x@yf i dHMYEDOSE Gﬂh@&b&@b’éﬂtfoﬁal%&’ﬁl&é&i wigsy bl @RRMbERd ribk

-1, 3- benzodi oxol-51%é-544- (4-pyri dinyl)-6-quinol inylk3-pyri d

nesw f onkm i d@? §ubg. e(lgmgy@qed'!o We,%@wpyleq.ect o group consisting of: Cl1-
pyridinyl)-6- Q'@6Qﬂ%}r!, yilts bBXlﬁq}rQ'Hﬁﬁ)%bﬂ,fzﬁ’xﬂﬁé? @i®luoromethyl, cyano, hydroxyl

N 2- pyridi nyl-514-{4-pyridi nyl -6-qU|nQI|ny11-3-pyr|d|nesulfonanlde;

N- ( 2- chl or ophenlkoxy, Bxa.pr (@HpyCORhyoesimuisie?;i ny11- 3- pyri di nesul f onar ni de;
N-cycl ohexyl 5 [4 Pyol - Lelinyll- 3-pyridi nesul f onam de;
N-lZ-(nethyIoxf&%R%ﬁ?@%%ggﬂg%%%%s@ﬁgkﬁgf#g -qui nol i nyll- 3-pyridi nesul f onam
de; 252,4-di fluoro-N- f 5- [4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl }ben

zenesul fgnarni de; . 1-methyl-N 15 [4
oyt d ny - adt T A e R e o 8 EX N Ponan de: N |
544- (4-pyri di nyl)-6-qui nolinyl -3-pyri dinyl }-2-thi ophenesul fonarn
3, 5-di nmet hyl - N-1514- (4- pyri di nyl) - 6- qui nol i nyl11- 3-pyridi nyll-4-
30i soxazol esul f onam de; 3, 4-bi s(rnethyl oxy)-N 544-(4-pri di nyl)-6-quinol
nyl] -3- pyridinyl Thenzenesul f onam He;
2-met hyl - N- (5-[4-(4-pyridinyl)-6-gpafnolji nyll- 3-
ide; N (Rg)m
544- (4-pylidinyl)-6-quinolinyl]Re3- py¥idi | Oy opanesul f onar ni de;
N-15- 14- (4- pyri di nyl) - 6-qui nol i nyl1- 3- pyr
N-j 2-chlom 5 N
44- (4-pyriclinyl)-6-quinolinyl]-3-pyridinyl)benzenesul fonam de; and
51- phenyl - N-[514- (4-pyridi nyl)-6-qui nokpmy! | - 3- pyri di nyl ) net hanesul f onani de
; 5 - {443-chl oro-4- (net hyl oxy) pheny11-6- qui nol i ny11- 3- pyri di nesul f onam de;
5- (4[3-% m nosul f onyl ) phenyl1- 6- qui nol i ny1ll- 3-pyridi nesul fonam de; 5- |
4-11 - (2-hydroxyehiey! )- 1H pyrazol -4-y11} -3-pyri di nesul fonamide ;
N- (cycl opropyl sul fonyl)-N-1 5 [444-pyridinyl)-6-quinolinyli-3-

R1 is selected from a group consisting of: heteroaryl, substituted heteroaryl,

Wri di nyl) - 1- propanesul f onam

heterocycloalkyl, substituted heterocycloalkyl, amino, substituted amino,
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10pyri di nyl } cycl opr opanesul f onam de;

N- (2, 4-di fluorophenyO-5-14-(1-ethyl -1H pyrazol -4-y1)-6-qu nolinyll-3-

pyri di neswbf2008a1¥i46 ; PCT/US2008/063819

N- et hyl - N- pheny1-514- (4- pyri di nyl) - 6- qui nol i ny11- 3- pyri di nesul f onam de;
N-(2,4-difluorophenyl) 5 (4 [1 [2 (clinmethylam no)ethyThi H pyrazol -4-y11-6-
15qui nol i nyl) - 3- pyri di nesul f onam de;

N (2, 4-difluor @pﬂmmyd,)acﬁkaﬂamo( AetewpdualkyghmimpDalbexyu iC dlalkyy ddd rbpytniedi nesul f on
am de; N-phenyl [ (4 pyridinyl)-6-quinolinyl]-3-pyridinyll urea;
2-(4-[6-(5-{ [ R 1 uor ophenyDar ni no] sul fonyl }dinyl)-4-quin ol inyO-1H
pyr azol acet am (é&h BONis (ndefohdéntty MRildtydd- fibml-iguiopznl hflogeh) -bylq auiuﬁtgl inyll-3-

i dinyl)b | f 4-pyrid -3, 6' - biqg |
R 15[ 4 (4- pyr PR AEoiey of St P B ey Ak
5- 14- (1- benzof wikay:- %M@r&um@lzkgw%e&hl(@oﬁs @élé&é@ﬁ&%%&%ko&mng

25pyridi nesul fonam de; 615-(1H pyr azol L yridinyll g
pyri di nyOqui nolof:né&:1- -Coalkyl, C1-Cécycloalkyl, Cl C6 eterocycloalkyl substituted CI1-

N, N-di et hy1- 2- @691‘1(?1’ Litstiftady €1 eayddan iR Rlile e dhetsrsliyBy ek O, Jry1

pyri di nesul f onam de;

4- cyano- N- 15- 14>p‘(l<l¢laby ringgdnyith) a6fierinambired The rpsubitiitag | wie neetedivE f onani de;
SON TR PRI SRS SNCSREH PR chassaggecem o
4I ]g met hy(lj(bxy) Nilﬂ)gen[ lhn(ufb , pybstidited hinit; qnﬂmbmeﬂyﬁl%j cﬁ&nopy;édrdxmy hllkgmyb?anzgnes
gyr ?S?rr?yl el ben é%rgll‘; Eﬁlﬂéﬁgﬁbﬁegr eterLaryl o;ltlona lyp St }ﬁre—fn%nllbgr%d |r1r1}¥ I-3-

2- chl or 0- 5- [ 4- oA sybgtitatcadnyidh orﬁ-iﬂﬁlvﬁ@rd)upyk}ﬂeaccpﬁbmw frath b@isisbdg bf: Wro- N- [

ﬁffs( ?4'0{? et hﬁ%@% &3‘?'&‘@%? Oalkéli)ha%gg\ﬁ. e n?y'lfly @nﬁ%fgqeyﬁ% i r%m de:

di f1 uor obenzengguky,®Ra8r d&H,),COOH; [ 544-( 4-pyri dinyl)-6-quino | inyll
-3-pyli di nyl } -1H pyrazol e-3- sulfonam de;

102- f | uotd- I\I-{5—1919r2(121!—1§)9/‘r1| di ny1) - 6- qui nol i nyl | - 3- pyri di nyl } benzenesul f onani
de; N- [2-am ng,p ﬁﬁmﬁéjeutlcally acceptable salt thereof.
pyr Kkl i ny0- 6- qui nOPI nyl]-3-pyridinyllbenzenesul fonan de;
N-{2-met hyl- 544- (4-nyridi nyl) - 6-qui nolinyl|-3-pyridi nyI | benzenesul f onam de;
N-{2-eyano-5-1 zenesul f onam de;
2- et hyl - 5- ni tﬁgﬁﬁl?%ﬁ%%‘v%%gﬁg@ﬂ %%1 %o@hdglﬁr:ig) |ny (il)leg,r)l 15pyri di nyl )
benzenesul fon am de; N {5-1-4-(4- pyrl d| nyl) 6-qui nolinyll -3-pyridinyl}-
I H-pyraz%e-4-sul fonam de; N 2-chloro 5[4 (4

pyrkliny 6-qui nolinyl]-3-pyridinyl | -2-methyl-5- nitrobenzenesul fonarni
de; N-{2-chloro-5-[4-(1-ethyl-1H pyrLH
pyri di nyl Thenzenesul fonami de; N [[7
2-chl or 0- 5-[ 4- (4- pyri dazi ny1) Bz
de; 3-n itro-N 544-(4-pyri di R&/1)-
fonarni de;
2-met hyl - N[ 4pyri di nyl) - 6- qui nol i nyl] - 3- pyr

(MHM)

0l-4-yl)- 6R-1qui nol i nyl J-3- 20

< 3-pywidinyl ) benzenesul f onar ni
Y1 >3- 2- pyri di nyl |benzenesul

benzenesul f onam de;

in which

25 R1 is selected from a group consisting of: heteroaryl, substituted heteroaryl,
heterocycloalkyl, substituted heterocycloalkyl, amino, substituted amino,
arylamino, acylamino, hetercycloalkylamino, alkoxy, C1-6alkyl and substituted
Cl-6alkyl;
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2,4-clifluoro-N- 5-14-(4-pyridazinyl)-6- qU|noI|nyII - 3- 25pyridinyl
Ibenzenesulfon am de; 5-fluoro-2 -nethyl- i

5-1-4- (4-Wor20ek/1yH36- qui nol i ny11- 3- pyrldlnyl } benzenes pairfusp@siooks; 9 N- [
2-chloro-5- [4-(4-pyrkliatyl)-6-quinolinyl]-3-pyridinyl ) -3-

ni t robenzenesul f onam de; 30N {

2-chl oro-5-14-(2-net hyl-4-pyridinyl)-6-quinolinyll-3- pyrklinyl ) benzenes
ul fonam de; N 2-chloro-5- [4-(4-pyridinyl)-6-quin ol inyl J-3-pyri clinyl
1-2- nethylbenzene | f onanai

2 hi or o- 5. [ 44550y Rl IpEeaagi e from: dyeiogem halgeeng seyl, amiro,

f1 uor obenzenes uﬂlﬁsﬁﬁl@d@aﬂﬁmo i1 -6alkyl, substituted C1-6alkyl, cyano, hydroxyl, alkoxy;
(2-eh10ro-514-(4-pyric|iny)-6-quinoIiny1]-3-pyridinyl)-2-thiophenesu|fonam
de; 5N 2-chloro-5- [444-pyridinyl)-6-quinolinyl]-3-pyridinyl ) eye'
opropanesyl f opar Qi NEeH,RRb. \Zh&élhq{@' R selected from a group consisting of: CI-

[ 4- (4- pyri di ny0- 6- qui nol i ny1] - 3-pyri di nyl1-5-fl uoro- B

nethylbenzenes&Kﬁ%ﬁhnpaéXk¥@?@k%hﬂﬂrgagmﬂ@HBbwﬁﬂ%hV@@HW?@nQ@ﬁK@WVlI

- 6-qui nol i nyl )subsafutéay('ff éb F%ﬂ@ﬁ%é@@ﬁ@%g&erocycloalkyl aryl o tlonally
10N-12- chl or 0- 5- 14- (4- 6- qui nol 1 ny11-3-pyri di nyl § 5-di net hyl -

i soxazol esul f orﬁ@ﬁltn1 @eth g mrmrflban@% Bag\py( Bb{titged with one to five groups selected
[ 3- (et hyl sul f p I b e QHnam de ;
2,4-clifluoro Eﬁ%g%[§%9§%%%$ﬁ@§f§o(yg?%mﬂyl§ gy |ﬂ§9?ﬁg%¥kﬁyrldlnyl
anfznesm Ijon aubstiohegd (?a-n}inmt lryflvmxgmetiyd{ dyano, hydroxyl all(oxly;c 0X0 Oé -
-(4-pyridiny o n es ul-f onam de;
N—[4-(eyanonet%¢%%ﬁgﬁ9% qy%%mﬁﬂ %%?Pﬂ%'ﬁ§ﬁléwﬁ' Sﬂ?ﬂV%T I O
gesu:fogarnl demT?am&w@ﬁbrhhfo5%4@@ﬁm@yﬂbﬁalﬁmyﬂa@mgmlamhmH@yM?ln3 pyr
I nyl ybenzenes on net o)
pyri di ny1) - 6- q& ALY r@"ﬁg@cbﬁ@/mﬁiw@ anpjR z‘é‘ﬁé&ﬁ?ﬂeh’ﬁ{l’acrﬁn% ydfgyl,

2-chl or o- 5- [4agﬂxpykbdhqgﬁbﬁcqmn1quounﬁhsdqs pyri dinyl 1-2,4- diflu
or obenzenesul i onam de;

3-nitro- N 1514- (4-pyridinyl)-6-quinolinyll-3- pyr|d|nyl | benzenesul f onam de;
25N-{ 5- [ 4- (1- bepz g im@Rudicalid)ac &pAbicnok tlRydor J- 3-pyri dinyl }-2, 4-

Suitably, this invention relates to novel compounds of Formula (I)(N):

20
N
~ | R1
(Rg)m
NS
R6 N
2
N
(HIN)
in which
25 R1 is selected from a group consisting of: heteroaryl, substituted heteroaryl,

heterocycloalkyl, substituted heterocycloalkyl, amino, substituted amino,
arylamino, acylamino, hetercycloalkylamino, alkoxy, C1-6alkyl and substituted
Cl-6alkyl;
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di f 1 uor obenzenesul | onam de;

3-cyano- N- 15- 14- (4- pyri di ny0- 6- qui nol i ny11- 3- pyri di nyl | benzenesul f onam de;
N [ 544-Wwo-2pesriddicayl) - 6- qui nol i nyl] -3-pyridinyl) -4- @EBraispoos/063819

or omet hyebenzenesul f onam de ; 30N 2-hy droxy -5-14-(4-pyridinyl)-6-q

ui nol i ny11- 3-pyriclinyll benzenes ul fonam de; N

544- (4-pyridinyl)-6-quinolinyl] -3-pyridinyl) -3- (trifluoronethyeben
zenesul fonamide ; N (544-(1-benzofuran-2-yl)-6-quinolinyll-2-chloro-3-
pyridinyl ) benz ul fo

R et hy - N 15 TR Ropr PHPRPEETE RIS ARy isgen ahHORPbeRYadiiis: |
544-(4-f|uorophﬁﬁﬁamxﬁmQMtmnummwummﬁhm&pgr6dkﬂy@mhob@mzeﬂgaubﬁon anl de;
N- net hyl - N- 15- 14- (4- pyri di ny0- 6- qui nol i ny11- 3- pyri di nyl t henzenesul f onanm de;
2,4-N-1-5-(4-pyrazol o[ 1, 5-al pyridin-3-yl-6-quinoliny0-3- pyridinyl]ben

zenesul f onam i peeys 20ANeigh f WREemN\R 8¢ 1555elébtéd2ﬁ$ﬁltl@l’gﬁﬁb%ﬁééﬁr@ Sicnoli ny 1]
-3- 10pyridi nyl Thenzenesul f onam de; (lifluoro

(trlfluoroneth&ﬁ?%ﬁbn?i{3¥WQHﬁmﬁﬂ|(HyQQEﬁﬁﬂﬁﬂﬂPﬂhﬂﬂy%@éﬁ%@éegﬁﬁkﬁﬁﬁhlde
2, 4-difluoro- Ns&t%ﬁ{u%edlél'-mgﬁkw kgplsfl&mﬁltédp@? @lere]terg ﬁiﬁaﬂ%l 'aﬂM lo%)tloréﬂy

pyridionyebenzenesu{fona e; met hyl 1- met hyl -5 4-pyri
di ny0- 6- qui no fusedyith-a3aypymemitiredting err swbsto)tsdi with rwq}a five groups selected

1H pyrrol e-2-c oxy, o=l : I
pyri di nyO- 6- qu?%o ?n%%®§§9%%§?ggﬁ%§F(?§% nzgﬁgéﬁ$gégkh h&égm’gm?%)l SoX
azol y1)iN- 544ulsbaupylr ianthmy HjfGrauitng) i cyayd,] hyc‘ﬁemlrlalkbmyyloxb-br 20
5 Cpyrian myl - FoBHAcRQ8y T ek Oy i it By P 6
(trit |h:JOI‘ onet hyhbsptueddyith &ne|wo Iﬁ@blglﬁyjpls scchtecWrromllla Cglﬁ)}(@b@ﬁ31@ﬂﬂ%50|ﬂ: f@nam de;
252-chl or o- 4- cyano- N- i ny0-6-q olinylJ-3-
pyridinyllbenziﬁé@ﬁ 9%? gam Tlpge ém“ﬁﬂﬂﬁ@PW?Pé#thy?ﬁ?ﬂBﬂ§FVLphenyl }
- 6- qui nol i ny0- 3By bgbny ¢oai;i f 1 uorobenzenesul f onamni de;
y. 1ete).o
15 nis 0-2, mis 0-1

or a pharmaceutically acceptable salt thereof.

Suitably, this invention relates to compounds of Formulas (I)M) and (I)(N),
wherein R1 is selected from the group consisting of: optionally substituted
20 piperazine, optionally susbstituted pyridazine, optionally substituted morphline,
optionally substituted pyrazole, substituted amino and optionally substituted

piperidine.

Suitably, this invention relates to compounds of Formulas (I)M) and (I)(N),
25 wherein R1 is selected from the group consisting of: optionally substituted
piperazine, optionally susbstituted pyridazine, optionally substituted morphline,
optionally substituted pyrazole, substituted amino and optionally substituted

piperidine;

30 R80 is selected from a group consisting of: C1-Céalkyl, C1-Cécycloalkyl, C1-
Céheterocycloalkyl, substituted C1-Céalkyl, substituted C1-Cécycloalkyl,
substituted C1-C6heterocycloalkyl, aryl and substituted aryl.
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N- 1544- 14- Rdi net hyl am no) sul fonyl | phenyl } -6-quinolinyO-3-pyridinyll-2,4-
30clifluorobenzenesul fonam de; 1,2-clinethyl-N [5-

[ 4- (4- pyrwoOi2o880:4646qui nol i ny1] - 3- pyridi nyl -1I-1-im dazolPeTAS2608l0633nan de;
31645- [(2,4-difluorophenyes ulfonyl] am no} -3-pyridinyl)-4- quin ol inyll
ben zam de; 4-[6-(5-1[(2,4-diflu arophenyesul fonyl] am no}
-3-pyridinyl)-4- quinolinyll benzam de; 5N [44645-

[ (2, 4-difluorophenyl)sul fonyl] am no 1-3-pyriclinyl)-4-

qui nol i nyl i phenyl | acet am de;. N- 34645-

F(2 2 i 11 ubr oSt GO PESTUPT RIS 15 SOBYRYs &) Forpulas (M) and (OCN)

qui nol i nyl | phemtklear ®llaksNeticd from the group consisting of: optionally substituted

O ot ooty et o el bdild, -2

[ 5-14-(4-pyri d!oﬁﬁ@n)aﬂ?'sqbﬂtﬂﬁ%d yehlol3- sub¥tith@t Naphihd @nd espeismIfyOnAEH IR

N- 15-14- (4- pyridinyl)-6-quinolinyll-3-pyridinyl}-2-furansul fonam de;

1, 3-climethyl NEBdPz (4 pyridinyl)-6- qui nol i ny1] - 3- pyri di nyl)

- 1H pyrazol e- 4Rgh3S k’éléc%af%rﬁiﬁ;group consisting of: aryl optionally substituted with one

N-15- 14- (4-pyridinyl)-6-qui nol nyl | -3-pyridi hyl}-2-

(trifluomet hyltq blevez eneupa| sadestadi deom N grodd (qomsibiyig oky -15C6alkyl, Cl-

[ 444-pyridinyl - QUi 0} 4.ny11- 3-  pyri di | ey: - f rni de;
20N 15 (4- cyel SoHTISS” GaloRkr aloe P Subith ) By SRR 1B cnest 110
nam de; ) 5-di hgdrokydr etkbky, (Gbder( 4CHyRCADRY by -teteopairyl odptioydlly- Sbpitntedi nyl }
benzenesul fon an de; 3-cyan 0-4-fluoro-N-f 5-[4-(4:-pyrd ~di - 6 qui nol i
nyl -3- pyridi W offe etﬂzfg‘% e &ﬁlg%ecg ér;orn a group con&éiln% ofJ. C?—C%leyl,%l—

N- 15- 14- (4- pyr iCdicytda)kyd,-Halogam | aintiyol. 1rifBropythdthiyl ngyhio, by pivRel hidtoxiesud,foonam de;
25(5Z)-5-( { 544:(4-pyri di gyl)-G-quinol inyl -3-pyridinyll nethyl
dene) - 1, 3- t hi a$3RGHELR 180G one:

N-12- (et hyl oxy) - 5-[4-(4-pyridiatyl)-6-quinolinyll-3-

pyriclinyl)cycl opropanesul f onam de; o

N- 15- 14- ¥%- pyr DI ) this 1gjientdn Tetajer1to 3bggempiuag felined g fomuke gyl Dodan de;
301, 2-cl i nmet hyl { i G -

i mol 1 my 11 3. pyP L L DL AL B (o IO 0 ¢

544- (4-pyri dinyl)-6-quinol inyl] -3-pyii di nyll-3-(trifluoronethyl)-1 H

Py o MR et o ol (450 it

consisting of:

20  5-[4-(4-pyridinyl)-6-quinolinyl]- 1 H-indazol-3-amine;
4,4'-di-4-pyridinyl-6,6'-biquinoline;
3-(4-morpholinylsulfonyl)-5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine;
2-amino-N-methyl-5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonamide;
2-amino-N,N-dimethyl-5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonamide;

25  2-amino-5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonamide;
5-[4-(4-pyridinyl)-6-quinolinyl]-3-(1H-tetrazol-5-yl)-2-pyridinamine;
6-(3-methyl-3H-imidazo[4,5-b]pyridin-6-yl)-4-(4-pyridinyl)quinoline;
6-(1-methyl-1H-imidazo[4,5-b]pyridin-6-yl)-4-(4-pyridinyl)quinoline;
3-(1-piperidinylsulfonyl)-5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine;

30  2-amino-N-ethyl-5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonamide;
2-amino-N-[2-(dimethylamino)ethyl]-N-methyl-5-[4-(4-pyridinyl)-6-quinolinyl]-3-

pyridinesulfonamide;
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N [ 2-(ethyloxy)-514-(4-pyridinyl)-6-quinolinyll-3-pyriclinyl }

benzenesul f onam de; 5N, N-di r net hyl 544- (4- pyri cii ny0-6-qui no |

i nyl1l- 3- pyoi2desmth46dul fami de ; N 2-chloro-5- [4- PCT/US2008/063819

(4-pyriclazinyl)-6-quinolinyli -3-pyridinyl 1 -2,4- diflu

orobenzenesul fonarnide; N- [ 2-ch loro-1 -oxi do-5- [4-( 4-pyri dinyl

)-6-quino | inyll-3- pyridinyl |benzenesul fonam de; 10N 6-nethyl-Si-Li-

(4- pyri di ny2-pm@roghH(Srpyiidiny lneth$b-Spiy (i-ghiyriginyl) oequpmhiegl3f onam de;

N[ 2- (et hyl ox 5[4 (4 pyridiaayl)-6-quinolinyl]-3-

pyri dinyl | MH@E@HF@B&&% de: N-{

2- chl or 0- 5- 1%4-afpfropy3i Wiridynd)-5-B4-guipyradinynyd-4nido i - T pidindsmmeinbanes ul f onam de;

2,4-clifluoro N [2 (neth%on%) 514 84 pyr.idazinyl)-6-quinolinyl]-3-

15pyri di nyl FaRERAARESNIP A (GRY i) O-qHEPEMY L pratistbenamidt |y accept abl e

sal t ther0of 2_amino-N-(3-FdrSxypRYS DL I- R 4a)y8iQink BlAG B0l 3- met hod of treating

cancer, which conprises co-admnistering to a subject in need thereof an

ef fective anPuiinesylfona@ilépound of Formula (1), and/or a pharnmaceutically

accept abl e sal : : AL iz i c agent such as
p ) fdr gfﬁ]&%ﬁlﬁﬂfsulf@lgg il (_h??ﬁ&m?l@ ﬁ_@mdllnylgn 9 Cpgﬁemmﬁlte, 9

one sel ected the” group ‘consi sting of: anti- ot ubul ¢c” agents,

pl ant i num cod bi-maethydyvlfoaxip - exesmzing] lknHoayli} gl 4edentidiny a6t dupiobinylt-2agent s,
topoisonerasnghwhﬁﬁ%bitors, antinetabolites, topoisonerase | hinibitors,
hor mones and™hor nonar anl ogues, signal transduction pathway inhibitors,

non- r ecepl or 2-ayimsi-Ke(dkpymid sy angiiogand sV-83-( Iapirbiitiayspropythdnot her apeuti c
agents, proagﬁﬁfotig 25%@ents, and cell cycle signaling inhibitors.

Thi s i nvent i B HI88 P8 %Fes to a method of treating cancer, which conprises
co- admi ni st eB[@3cntifo-aHyRz6C1-yi)sulfoedd St hes-pafidiay))-efgh@etinywe2-amount of a
conpound of Formula (1), and/or a pharnmaceutically acceptable salt thereof;
and at | eastPYH&&¥ral transduction pathway inhibitor such as one sel ected
from the grosypaGRAgISt pip&adlyIRlitfodyce MO9S AguikdIg[ Q-1 nhi bitor,
non-rece tory?§tosL%e i?nasgy?nhiB??o?%ggﬁgléﬁg d%ﬁaiﬁgglocker,

seri nei t ht eoPW&%iiffase i nhi bi tor, phosphotidyl inositol-3 kinase

i nhibitor, rayQri-nEshi aliaSih. ] [NslalcTW e} ogene i nhibitor.
As used here?%?u?ﬁgﬁ?%géfii?gg%%ﬁggqg%gﬁﬁgfgﬁ%gﬂgﬂ hg?ggggunt of a drug or
phar maceut i ceiberagjeyifethahalt will elicit the biological or medical response of

Fesear cher  or e an BB SR R B A ut Pl 1y o fective

anmount " nmeanpyraimes@fonamignt whi ch, as conpared to a correspondi ng subj ect

who h ' h . I in i . , healing,
o oventi B BECSIRGr Bt onPoro i GRpeb S e aPBR S ATRTEN ot or 9

decrease in pyrelineadléonamidgdvancenent of a di sease or disorder. The term al so

includes within its _scope nts effective to enhance normal physiol ogical
functi on. 1028%5’d§'&3py : g%F%PXr} nyi)r'%‘quﬁﬁlFWHéngrﬁl”?eﬁ&?%’ﬁ%q‘?gceuti cal
conposi t i ons2 @hido@ 4l gyvialyi- 8- (Peyridiyllj- ©88inolinyl|-3-Bridikgult@amicybst i t ut ed
am no" as used herein, is neant -NR30OR40 wherein each R 30 and R40 is

i ndependent | ¥ {Ke(Zed{aepherdinl RiRgrainyIrHonsd i nig-Hyraridigeh:6-qinclinglgar kyl | acyl ,
C3-C7cyc§9alﬁ%kmﬂmﬁ§£ein at | east one of R30 and R40 is not hydrogen.

By the term ™acyl" as used herein, unless otherw se defined, is nmeant

- C(0) (al kyl ) 2-am@pey{ & ym¢thabkyethyll->Ch0F-pandinyD-6rquinglia)l[-hret er oary1l), wherein
het er oar yl . .aptionally substituted. By the term"aryl" as used
her ei n, unlgggug%%ggﬁﬁéggdefined, is meant 20 aromatic, hydrocarbon, ring
system The NiNdingyhyi-81t#-maypHodinyleoyiSig- (épyfidisgi oppinptiyd]l-2¢ (e. g.

bi cycli c, tric%ﬁkhﬁ .etc.). In various enbodi nents, the nonocyclic aryl
ring is C5- CI9I5Y %%-CV, or C5-C6, where these carbon nunbers refer to the
nunber 080 canvbenhyd3o@andrbidlinfyBulfordyhes-[4-@gpysidalybra-quAndlmyli2ng system i.e. a
phenyl ring is.a suitable aryl group. In various enbodi nents, the

pol ycyclic rW{bﬁiaém‘ée’ZS bi cyclic aryl group, where suitable bicyclic aryl
groups are CB=ethk2 3-(@mdePhobaPsuldnpBBouhy pyfiiliagl)-cwiielinigs-pl d@anen atons,
is a suitable polycyclic aryl group. By the term"heteroaryl"” as used
herein, unless otherw se defined, is mgant an aromatic ring system

contai ning carbon(s) and at | east one heteroatom Heteroaryl nay be
nonocyclic or polycyclic. A nmonocyclic heteroaryl group may 30 have 1 to 4
hetcroatons in the ring, while a polycyclic hetemaryl may contain 1 to 10
hetero atons. A polycyclic heteroaryl ring may contain fused, spiro or
bridged ring junctions, for exanple, bicyclic heteroaryl is a polycyclic
het eroaryl. Bicyclic heteroaryl rings may contain from8 to 12 nenber
atons. Monocyclic heteroaryl rings may contain from5 to 8 nenber atons
(carbons and heteroatons). Exenplary



het eroaryl groups include but are not limted to: benzofuran,

benzot hi ophene, i m dazolc, indolc, isothiazol-e, oxazolc, pyrazinc,

pyr azol c,wpynésdiazieac, pyridine, 5Spyrim dine, pyrrole, qBRCEAIS2008/063819

qui nazol i ne, qui noxaline, thiazole, and thiophene. By the term
"nmonocyclic heteroaiyl" as used herein, unless otherw se defined, is neant
a nonocyclic hetcroaryl ring containing 1-5 carbon atons and 1-4 hetero
atons. By t h&N-éiethyl-3kylogoboptyulfoag)-64 €M-heidyl)-6-qninebisylp2-her wi se def i ned.
is 10 neant }é%a&élcw?go wherein R80 is hydrogen or Cl-C6al kyl, nis
0-6. By the P@f f%oxy” as used herein is meant O(al kyl) including - OCH3,
- OCH2CH3 ang-[6- Qﬁ(y%ﬁ)3 (Wm&frﬁloﬁhﬂyﬁlfdnﬁ)@sp}dﬁﬁ@[]Lébeldpﬁﬂ[@l)Qumohne By the
term"al kylthi 0" as -us herejn is meant_- i n¢cl udi ng - SCH3, -
SCH2CHI wher & [@\HB%Y%W)?H‘H rBOrRROI B T BP- %tdélil A]y 4 i‘lsltvfréhwé}qﬁtn@kw oal kyl

as used heresmedil-99s- (@biﬂﬁdﬁ«tﬁﬁ@ qdﬁlt)hﬁsft 2H1182 %@ﬁbth?adﬁ%@rquméilﬁe
unsaturated or saturated, cyclic or b%c iC - Exarrpl es of
cycl oal kyl afrtt-Eapgidini Gavigglandal chygfé? @Hl’lﬁ@fﬂtl@h&@fl%sed herei n incl ude:
cycl ohexyl, 1208¥Y oy rrG¥E LOBLNdin-sAM oKk obut yl,  4- hydroxy-cyc |
ohexyl , 2-et hypﬁg%ﬂp K )I%rr £ DJE%) m-la}gj et hoxycycl oh exyl, 4- 20
met hoxycycl oﬁ-él@tlndamléaylbH?@y@dl@ﬁﬂﬂmohn@:ycI opropyl, am nocycl opentyl, and
cycl ope, ntyl th clogl.kyr as used herein is neant a
non-aromati c, [451 %Etnd%éd) alcl)lijglg ] En%aé,)oq}ngngr?glc‘%icl ic or polycyclic,
het er ocyth i c44(4-pg1chnm1 ét(l’ﬁ-lpgrr@lb[ZI ka]@ynahnd yimmbxohn@nd at | east one
het cr oat om | ar C et er clic 25filnms include: piperidine,
pi per azi ne, @%ﬁ#ﬁgpgﬁ%p Cﬁﬁ’ﬂtﬂ U é/’Exerrpl ary pol ycyclic heterocyclic
rings incl udes-aui-64t4-grilnyl)-6- qumolBLyl]tZ]E—deHﬂ’dﬂTHSL!;bﬁlelt-LlyleﬁketlaSmdl;S ed herein,
unl ess ot her f| n that . th ubj ect chem cal nviety has one
to five subs%m@ %Yl) gg’i’i’%‘irﬂjlo Bbﬂgnpéﬁlﬁ‘é“dﬂ‘bity Hké‘lé‘)létt?bstl tuents selected from
t he group 004%4 &Lpﬁml )—6 Mt:t&mm,stiﬁtly@@em irftddzof4,89)§58aink) bne; @am no, urea,
trifluor orretg?f -(CH2)1 - Cr7cycl oal kﬁ%{ g}substl tuted am no, aryl,

fl

het er oar ¥4 Mﬂap)[{gﬂpnyl)a@ Q‘PIEQJ&YHQI %]Waloh’é”t &P mal(RE-onehet er ocycl oal kyl ,
cyano, hydro i y, acyl, acyl am no,
ani noacyl , aer’(ﬁ%ﬁtﬂﬁ%%%ﬁt }?LSW%&E W g%@%ﬂybgg%}%%( . NR50S02R70,

NR50C( 0) R75 At pyriddoNRGS R60! 2\3}’@@&2@1%4 R¥pyaduh-RsBqurdingach i ndependent |y

selected fro e 3- G J; R55 and R60 can
optionally fé(?lﬁ%g{ﬁlg%ir oc@é}? nl?g @ﬁggﬁlﬁﬁéﬂ@%ﬁ%o 6; R75 is selected from
t he group COMI sxldotg p(yhdﬁyt)@e(émyylﬂmy%}incﬂininyl coal kyl, substituted

C3- 7cycl Ik t|t ryl. .. eroar.yl,, substituted het eraryl,
am no, Q stl ﬁyﬁﬁg gyrr? C’izri Pyﬁlg%@ﬂ)@tlglrpg%eycl oal kyl, al koxy, aryl oxy
and substl tuﬁ@d(@wmt}e}@qmﬁwﬁiqufkyhazcﬂ@@11 Rpridund-aRikk;i s i ndependent |y
selected from p cons [ of : - CBal k cycl oal kyl,

substi t ut ed @({381‘?@’%?%(W@ZB]QH‘{/}jﬁg@iln&ﬁiﬁ?é’é’g}@&%l‘aﬁ" hal ogen, ami no,
substituted 2miecRRI-NG- @rml ALY -6t quiddiiven QB YA lo] Sy dNSidiysr oxyl , al koxy,
oxo, -(CH2) 11(1)55%1 ary opgtl oga C{/ fusgld ﬁﬁh a fi vewrgtJenber ed ring or
substitut ed W}Pﬂqp%@l‘t% five groups selected fromthe group consisting of:
C1 -Coabkyly. {@%ﬂ@lgyﬁ&ﬂ%ﬂ Klqlumoﬁﬁ}l'lpgﬁ ri'wyraf%@i'ofp4 bﬁ)&’ﬁ@tﬁ'j{cﬁgﬁgtaﬁﬁﬂeno
trifluoronethyl al koxy, oxo, of OH, or

het er oar yl o{v}t{|5dﬁéﬂtpyl‘l¢lm§1 é q\mnphnsé] { Hpatarelnbiet- é}wﬁt‘hntji or 15 substituted

W th oneto ected fromthe group consisting of: d -

Coéal kyl , %ég%‘ E&Ia;ﬁﬂﬁél ogen, amino, trifluoronmethyl, cyano, hydroxyl,
al koxy, oxo 2methﬁl@ltj®)1§[1®&}4 pyridiny])-@yuinblinyt lekHrpYisubeibid Aipwilin-3when
referred in tlhe gefénltl on of R60, R70, R75, "arylam ne, and "aryl oxy", is
nmeant t hat t)ﬁé suag1 g¢t chemical noi ety has one to 20 five substi tuents

sui tabl y3dr OGHpQﬂﬁEolb[(‘l 5tJi]pﬁﬁmdﬁﬁﬁ-@ﬁﬂ-@ﬂpf&ﬁcﬁﬂyllqhﬁlogﬁ@Up consi sting of:

hydr ogen, Kk a ro hyl , - COOH, am no,

substi t ut ed Q%E‘{)P%Wé'ﬁbéq\%&%’byﬁ ;:55 %rla@?[%%z)yr%ﬂl@?&? acyl oxy,
acyl, acyl angnpnRpgl-DirtgyRoloB,2-5]f9ribin-6-y1)-4-(4-pyri@iyhdiendlige;m "acyl oxy" as used
herei nis rreaJSt -%O)a kyl [B\Ahe]rpg al ky?’)ls( é)g ZSYEideh?lcrl bed herei n. Exanpl es
of acyl oxy substituents as used hereimngnclude: - OC(0)CH3, -0C(0)CH(CH3)7
and -0C(0) (CH2) 3CH3. By the teml "acylam no" as used herein is neant
-N(H) C(0)al kyl, - N(H C(0)(cycl oal kyl) where alkyl is as described herein.
Exanpl es of N-acyl am no substituents as used herein include: -N(H) C(0)CH3,
-N(H) C(0)CH(CH3) 2 and 30 -N(H) C(0) (CH7) 3CH3. By the term "am noacyl "
as used herein is neant -C(O)N(al kyl)", - C(0)N(cycloal kyl)" where al kyl is
as described herein, nis 1-2. By the term aryl oxy" as used herein
is neant -0(aryl), -O(substituted aryl), -O(heteroaryl) or -0O(substituted
het eroaryl).



By the term"atyl ainino" as used herein is nmeant-NR50(ary-1), -
NR8O(substituted aryl), -NR80(heteroaryl) or -NR80O(substituted heteroaryl),
wher ei n 5RBQ0ISH14M463CL- 6al kyl or C3- Crcycl oal kyl . By Phe/tsSes081063819

"het eroatonf as used herein is meant oxygen, nitrogen or sulfur. By the
term "hal ogen" as used herein is neant a substituent selected from brom de,
i odide, chloride and fluoride. By the term"al kyl" and derivatives thereof
and in all cé(borthghaHnpgraaslolised] yﬁdlhérﬁ)—n-,(44'pyu¢dlin|3di)qmgloahécyI chai ns defi ned

o) anered. sat i R oS R S aati et R el oot ot her wi se

defi ned, the7-q§48e(ébpﬁ1cliﬂ}&)-61qMﬂ1blinyC]OZH pylﬁuof[J Mﬁ][l 4!|(‘_Q(aﬂla 3CHH)bena; at ons. By
the term"substituted a used here meant an_al kyl group
substituted Wt @H@lqycl)) @H‘km%lﬂb@f]i it %P@E‘ﬂ%@ ¥hlB¥idivié-YFoup consi sting
of: 15 haj OgﬁﬁmldoENNdi%,fh?PSJ[tht}@l kY4 e aihpNY 6-qBMbRR]-subst i t ut ed am no,
cyano, hydroxyl, al koxy, alkylthi aryl oxy, acyl oxy, acyl, acylam no,
carbamate, upEiinesyfmamident e, C3- 7cyc| oheteral kyl, C3-7cycl oal kyl and
nitro. Exanp f trucnts as used herein
o, ﬁ%ﬁmf?) RS Pé #Ydro- Qgﬂ ng%ﬁ_él') %‘ﬁ%h@{ﬁ]\f%ﬁ?&ﬁ%&z OB & oy

-0-12- CF3, ZPMLd@@S 0@&@6@, - CC- CH2- OH, cycl opropyl net hyl ,

G- oy -G e BT S A e vy

met hoxypt(enypmdm;esulfon@@cadsm - (CH2) 3- CH3, - CH2- CH(CHB) 2,

- CH( CH3) - CH2- t ting" d
derl(vat |) ves %‘ﬁ@flg)osr %u%%éﬁﬁéflgﬁ%w W?@ﬁ%“ﬁ W;% iy g?b}ﬂ% Z?i Icnag@gmda'?her apeutic

t herapy. Prophidiabiltonki@leapy i s nmeant the insti tut| on of neasures to
protect a per froma disease to whjch he or she has been, or nay be,
exposed. Al sﬁg—ﬂ}l%d‘"@ PRYGIGHY iﬁéq‘{“?(é%’ir]rérﬁyﬂd%s‘t f%Ea‘rf“élre’m ‘co- adni ni st eri ng"

and derivati ¥ ¢Bnehsr804- ﬁsdmlﬁsaé qQOROEAY]-B-$yridinesuMBARMid€i t her simul t aneous
adm ni stration or any nmanner separate sequential 30adm nistration of a

P13 ki nas® |§ﬂﬁ$met1whér<%awbwﬂh6 qa@%@éb?»wpm@nm}f@}aﬁudeand a - 41 - further
active ingregiep ik ljhél% ﬁﬂﬂﬁ&%ﬁeth}_ﬁ% Syetamyfitihdigte; active ingredient or

i ngredients, as Used her ei n, 1 ncludes ‘any conpound or therapeutic agent
known to or iadi-4evrishetqurdigeadyant ageous properties when administered to
a patient ing [ ly, if the adm nistration is not

si mul t aneous, @ﬁ%mglgyrr);ﬁgﬂhgﬁ ﬁyl)qgﬂlogﬁ%)m stered in a close tine proximty to
each ot her. @mpmmp}em- yridiodsuimotingyatt er i f t he compounds are

adm ni stegred_ i e sanme one _conmpound may be admi ni stered
t opi cal | 56 anfl dé]l%fgt %Zox%d%’gﬁ' WLLPP%H%)%PH 1ered orally. The
term’ corrpouﬂleaSJenmﬂdadiz&roeﬁm)tm(zﬂ piad@smydhbinolseer s of the conmpound. 10

Exanpl es of h isoners includ ntiomers, tautoners, rotancrs.
In formul a (ﬁfﬁ%PXr%“ylh\%@Wn%hnyﬁo]tfg@‘%?’ﬁ? ﬁpﬁf%}\ﬁ Pet ween two atoms, it is

meant that swuethybepl(capidagies ygslisinglg)-pyriiaidhe bond. A ring system
cont ai ni ng such bonds can be aromatic or non-aromatic. Certain conpounds
descri bed hef&-pifiydnt-gripclnd-oAvippEndhi ral atoms, 15 or may ot herwi se

be capabbe of. (&ﬁo?ﬁh‘oﬂﬂyu@@ [Zi Wpﬁ‘rﬂﬁrﬂllj @E]ﬁ%hny%uﬁm\&hﬁé nore di ast ereoi somers.
Accordingly, the con‘g‘cl)un this invention I nclude mxtures of

enant i oner s/ #ilaserthesingd bfrdd- é4 Hﬁ’lqwl] o-guinplifyil fpiaapoline;

enanti oner s/ r I iLsomerically
enriched m xtfl h?%lé/%ilggi}{@d l% 881%8ﬂh11ﬁ{@ dﬁehcyg%coo#e[gglﬁ(%lﬁje&%nventl on are the

i ndi vi dual i S{ﬁrmeﬂlybmem}ﬂ)e&tfbmbmrddsfl)ﬂegme@lem eld2 -Bihy @0-Fbpyratcd-3toney |1 above
resent | nvehTonCapkaShaar e e R Ul ooy af ke L s unds
represens@d bynetye Sf[wwyﬁsnﬂb@qemaﬁnyﬂ KR ulitgslrosd Hpytagariess; t her eof in which

Caut omor 1 & S G ERRER L ShT (RIS ar ha Ry By ERRT PTG - Al S0, ac

st at ed aboveg-(iA-iidel-251)-MpdgiRigoduihiate; al | tautoners and mi xtures of
tautomers are included within the scope of the conmpounds of Fornula | or

1. Conmpounds of Fornula (1) agge. included in the pharnaceutical
conpositions of the invention. Wiere a -COOH or -OH group is present,
pharmaceutically acceptable esters can be enpl oyed, for exanple nethyl,

et hyl, pival oyl oxynethyl, 30 and the Iike for -COOH, and acetate nal eate
and the like for -OH, and those esters known in the art for nodifying
solubility or hydrolysis characteristics, for use as sustained rel ease or
prodrug formul ati ons. It has now been found that conpounds of the
present invention are inhibitors of the Phosphatoi nositides 3-kinases
(PT3Ks) partlcularly PT3Ka Mhen the phosphat0|n05|t|des 3- ki nase (P13K)

o T ~ Nl "



15reqgul ation - of the phosphatoi nositides 3-Kkinases. Suitably, the
conpounds of the present invention are used for the preparation of a

medi canmerwofo08/uins3t r eat ment of a di sorder sel ected fromCEIS2IO8I063819
sclerosis, psoriasis, rheumatoid arthritis, system c |upus erythematosis,

i nfl ammat ory bowel disease, lung inflanmation, thronbosis or brain

i nfection/inflammation, such as 20 neningitis or encephalitis, Al zheiner's
di sease, Huné4i(Hgimiol-s-ytids easeidingNGuinolangrma, stroke or i schemic conditions,

car di ovascul uch as [0-S heart hypertrophy,
cardi ac nyoc?l[%g!d adarf'?'i)f(i’sﬂ'r‘i‘no}&yg\a/]a?gﬁ‘ygrogj&g ‘@P@g‘& e or vasoconstriction.
Sui tably, the[¢enpaunds) efuikeiryul B3-dhydarer-ugef2ond;or the treatment of 25

aut oi mmi me di seases or inflammtory diseases such as multiple sclerosis,
psoriasis, rhetifPBigYare-Avipeliny!l-4d -avnazolingiss er ythemat osi s, inflammtory

bowel di seasgy. tmmlmﬂgﬂ)t@qam&ﬁ@nrmm QiTROBligore! brain

infection/inflanmmation such as nmeningitis or encephalitis.

Sui tably, theltchpoiitd-oHuirginyltk2- m‘)maﬂleazals%(ﬁﬁb opeot. 1 difaide; eat ment of
30neur odegengiaid ¥&id RN Ush At Bh £)-S&d.erosis, Al zheiner's

di sease, Hun§| ngt[\éﬁl }g)e@ggs% IEJi:(‘ll\lsgit rau%, s%{rlgLe or i schem’ c conditions.
Sui tably, the(batporangsl- Ml)%fmﬁdir(yl)ﬂuia@l@emef ul for the treatnent of
cardi ovascul ar, S t , t rophy, cardi ac
myocyt e dyst T TherPARTST EYERaRS YR SSORSREIRT Sl Rl S RERE: PO

Sui tabl yl0t h&amnm&%@spwﬁirﬁbrmmmol(nlyb] Qap}eidmeefrbcbxafrmde the treatnent of 5
chroni c obst ul monar sease,. anaphylactic shock fibrosis,

psori asis, %"Il[lzg'f%?yéldg‘? )[T(gglélggmgyti%ldl EE i schemi ¢ conditions,

i schem a-r epgy4- U@p}efﬁ,myp)L@h@h@lir@l]&g@fomt]pgﬁdla@tzlcuﬂabkzﬁﬁlde skel et al rruscl e
atrophy/ hypertro | eukocyte rec ancer . tissue n2i ogenesi s,
[ nvagl gn >r;gt @%@&@Pg“( g&yh({:ﬂﬁlﬁ(}l{ﬂﬁéﬂg IO[R rcpl»W§}rd’”he %‘éﬁrE ’acgt e and
chroni c bact g4-a- p}ﬂfﬂﬁjny\ﬂ-ﬂi qﬁhomi]em Fﬁlﬁﬁ@ 2B 15 RREAS2-cArb@RsRlant ation
rejection, graft rejection, glonctrulo sc erosis, glomerulo nephrl tis,
progressive ¢&Hberimidagi3: Ylbﬁél%?ﬁ&“i‘ﬁ)quﬁlﬁbneepl thelial injuries in the

|l ung, and | ugl_glﬂallrhm%[a RIc AR ON-4-(4-pyridiny RAGAHBE, the pharmaceutical ly
active conpounds of the présent invention arc active as Pl 3 kinase

i nhibitors, @ékﬂﬂm@hw[ﬁwwéldeb%mb&r(é@ynﬁml)qmmlmm Pl 3Ka, either 15
selectively prdn cogj QOr nmore of PT3K6, P131(13, and/or
PT3K-vy, theygélﬁligglﬁl?g g‘péﬂ}ﬂgﬁ)a?ﬂﬂ% y in treating cancer.

Sui t abl y, théimidvaxﬁl Emﬂpyméinaﬁ glsd-tbpyidietlqoalolixie; t r eat i ng cancer in a nmanmal ,

i ncludin n i.S eletedfrom brain (glionas),

gl i obl as{g%mag %221 iap “ﬁiﬂ%&?&%n&fgﬁlg}% %‘g}ﬁé%‘m Cowden di sease,

Lherm tte- 211{El[l@l(@ﬁyrtﬂme)aGQumblﬁre/a]&mdaidﬁf bafpyeitiory ylriegspanoasicer, Wl m s
tunmor, Ewiti n%sj Oéh 8! rrﬁosarcoma ependynmoma, ntdul | obl ast ong,

col on, head SKUPH ?(my 4 dyrdinghguinglings . p) anomm, ovarian, pancreatic,
prostate, salqeMR4-ppi@osps Qﬁhﬂahnyg]hrﬁﬂhzd[ﬁhja]ﬁyﬁHBEB 9f) - Ibgogurand thyroid.
Suitably, the invention relates to a method of treating cancer in a nmammal,
25 i ncl udi ngAl-RRsadny Nefe Fiiporegplel ehplparidin-diqueetied from Lynphobl astic T

cell leukem gy Q&h&%h&ylw‘%i}%%%ﬁ?u%ﬂb%lﬁs PaheBiite; | Y- mphocyti c | eukemi a,
Hairy-cell |eukema, acute %gphob astic | eukem a, acute mycl ogenous

| eukem a, Chﬁ%ﬁm@thﬁbllrﬂ)rm{ﬂﬂlnly (1Emerrotp[3 A@dnYélduyirmH@mem c T cell

| eukem a, Pl i ukem a, Mantle cell

| eukem a, wu??ﬂgf‘ﬁa% ”%ﬁ?é"ﬁ%}}“@ gﬁ(@l erri a, multiple nyclom,
Acut e rregaka64j(1id;:}nmd@zd[@6ﬂb@ymam @ybﬁy(éipmwyﬂuwbhmu@mm a and Eryt hrol eukem a.

Sui t abl vy, ve ti aties, t ating cancer in a manmal,
i ncluding a ﬁ&i}? iy i?glb tnﬁle C ﬁc:(r4 r{l%rplgocef n@@%umqlfnrom mal i gnant Iyrrphoma

hodgklns3@yn®hmma>5moﬁ}hmﬂgkuﬁanﬂmmﬁhqnﬁqmmgmmhdhbh&hwdwﬁ3celI | ynphonsg,
Burkitt's Iyqﬁhpna ?nd follicular |ynphoma. 5Suitably, the invention
relates to aP Syt mﬁ?eatlng cancer in a manmmual, including a hunman,
wher ei n the canaRINNsdiaRHSCEeMd-rehyl-NoyridhlrstQmIingl-adder cancer,

urot helial cancer, lung cancer, vulval cancer, cervical cancer, endonetrial
cancer, renal cancer, nesotheliom, esgpphageal cancer, salivary gland
cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,
buccal cancer, cancer 10of the nmouth, G ST (gastrointestinal stromal tunor)
and testicul ar cancer. When a compound of Fornula (1) is

adm nistered for the treatnent of cancer, the term "co-adm nistering" and
derivatives thereof as used herein is neant either sinultaneous

adm ni stration or any manner of separate sequential adm nistration of a PI3
ki nase inhi biting conpound, as described herein, and a further active 15

i ngredi ent or ingredients, knomn to be useful in the treat ment of cancer,

-, = - T T —— M .



30 the particular characteristics of the drugs and the cancer invol ved.
Typi cal antineopl astic agents useful in the present invention include, but
are not |woi20esd4843 anti m crot ubul e agents such as dit ePp@ns2as/osdsd9 vi nca
al kal oi ds; pl ati num coordi nati on conpl exes; al kylating agents such as

ni trogen nustards, oxazaphosphorines, al kyl sul fonates, nitrosoureas, and
triazenes; antibiotic agents such as anthracyclins, actinomycins and

bl eonmyci ns; pyjplhiesdfrmnasgie; 11 i nhi bitors such as epi podophyl | ot oxi ns;

antinetabolites.such uri.nc an Ti m.di nal o nd 5 i-folate
conpounds; t '6%’?”506%@'ggg&@%@iﬂ“ﬂ?‘%ﬁ‘ﬁgo%ﬂ@ﬁnggﬁg ﬁlg?ﬁ'&ﬁfﬁ@ethglr%ones and
hor nonal anapagliesulf@db@n@l transduction pathway inhibitors; non-receptor
tyrosi ne ki nase angi ogencsi s inhibitors; imunotherapqutic agents;

pr oapopt ot | c2-at§1éwr1§’;1‘l- Aty sp1lH¢y ey aginynOruinp inpikP yigingsulfonamides By gp) es
of a furtderragido® N-DieHcaG1-8N4-(HH-py RSN 8BS HoaR]-3neopl asti c agent) 10
for use in conbination or co-admnistered with the presently invented AKT

i nhi biting copsyisadEonamileshenpt her apeuti c agents. Anti-microtubul e or
anti-mtoticy,agent : VL EIG; nst the

mi cr ohi bul es- %E"@‘?ulﬁ’o“?&?éﬁg’?ﬁﬁ??ﬁ%‘ tﬁnqglr“%?ﬁg} P ?gilihés{sﬁlpf%g@é&%f the cell

cycl e. ExanplemimgtNahdimethytpd-GHiHperaagenyls diquiglolind]-3but arc not limted to,
15di t er penoi &ﬁia%{%guﬁ"oing&?deal kal oi ds. Di t er penoi ds, which are derived
from natural "'sources, are’ phase specific anti -cancer agents that operate
at the G M phaswss-pf(2théineeglyl-4-pydilieyl)btquirelibg]-NeV-dindtindi3-t he dit er penoi ds
stabilize the 1 -tl.i ulin subunit of the mcrotubules, by binding with this
protein. Di sBSSEIDY 5“‘

8?“1dtehe protein appears then to be inhibited with
mtosis 20 bemh®-R(4ESi(@dinandfoaahhetd@hbnylpbl@ongyl)-Boanphasyl Gt

di t er penoi ds i ngl u&& but are not limted to, paclitaxel and its anal og
docct axcl . PRIV ENABIS: 00- epoxy-1,2 a, 4 , 7f 3, 1013, 13

a- hexa- hydr 02%1%-51ﬂ4-ﬁ%&o@a@ylﬂ@-a&n@hmem,@t@im%tﬂgzﬁgqﬁameslﬁo@aiﬁieé; Wi th

(2R, 3S) - N- benzoyl- 3- phenyl i soserine; is a natural diterpene product

i sol ated!¥r o?’rﬁmﬁ@'?é&ﬁ’ia@lwwf?qy@é'mlh@évwwyﬂ}aNaNrélmileéh@@' comrercial ly
avai | abl e as,@pilQiiRmbARle sol ution TAXQLJ(r). It is a nmenber of the taxane
famly of terpenes. It was first isolated in 1971 by Wani et al. J. Am
Chem Soc., 93:@%2Bunoliggdiyl)dighpyridhesdonamiderd its structure by chemical and

X-ray crystall 3 [gﬁi 3 NE B j ~ i iWwWkty relates to
paclitaxel"’ géé%%%?ﬂﬂjy&t 0 ?ggét(%gﬁfl n, %H@}%@JQ?{%OWI}&%hcgncer cel |
growt h. Schi §fin@inyBi3-pyridiresulfod@ngle] , Acad, Sci. USA, 77:1561-1565 (1980);

Schi f f I . 277 665- Q) : . Biol. .Chem 256:
10435. 103%5 %‘i’é’%ﬁ’@%@%@‘gg?‘égﬁ%?e(t%‘/%nfﬂ s et Binosy B o ty of

sonme pacl it apeldideilionahidégs see: Kingston et al., Studies in

D G I.
Organi c Chenystr .. 28, titled " trends i tural Products
Ghont sty 105amoR Rtk PG RS ERRT b BCe er  Anmt er dam

1986) pp 219qds&inyBPagjrdiaxakonaasiebeen approved for clinical use in the
treatnment of refractory ovarian_cancer in the United States (Marknan et

al ., Yal e JotnthalcwpomienylsgylvmqtinNkdipriidisesuanagade: 1991; MQuire et al .,
Ann. intesn, sl _meth¥l4 834 luBEnyIRE-piR@ndiBGNBML, of breast cancer
(Hol nes et al Mﬁc@z\lmeN%t g%ar%%}g? _)IqHst .?J_E_BP%%Q%,SI_QQf) I't is a potenti al
candi dat e f o?-[4-(ertrifennylob-geephdsAwyiidginesydorgaiige;(Ei nzig et. al.. Proc. 10

Am Soc. G nz_Oneol head: _dec E@ﬁs@é ire et.
al., Sem Ow%éﬁt,?%gl:e@g?l %g%ba?ﬂgh}ﬁgiggﬂggudgﬁﬁg?@gﬁg peglélgér?l{a?lg “for the
treat nent of S{blYeystdtiyl kipgndinyditsgasadingN\Sepyeidineallfopaide:ur e, 368: 750.

1994), lung and lLlaria. Tr ment. of .pati.ents wth paclitaxel
results in b%ﬂég'&%? %Wl'g?}ﬁgé'é“sng?%rﬁ??gﬂﬁyrﬁl%ﬁSlélf((gznea l&l’i neages, |gnoff, R J.

et. al, &anced-CheahdieapiyioRolckst]pkaulyeq-quibolinykBByrideleadldamplet he durati on

of dosing ab a threshold concentrati.on (50nk earng, CM et. al.,
Ser nar o i - OVEerBEDYE ey inRis -t S e R o Yok 3 &)

N- car boxy- 3- phenyld-esbiimemdhl nﬁaptséqhir@ﬁﬁﬁg-s-plfadmsilﬁbnmlm&

50- 20- epoxy-1, 2a, 4, 713, 1of 3, 13a- hexahydr oxyt ax- 11- en- 9- one 4-acetate 2-
benzoate, trihydratmis commercially ayqilable as an injectable solution as
20 TAXOTEREet. Docetaxel is indicated for die treatnent of breast cancer.
Docet axel is a sem synthetic derivative of paclitaxel g.v., prepared using
a natural precursor, 10-deacetyl-baccatin Ill, extracted fromthe needl e of
the European Ye \ A tree. Thc dose limting toxicity of doeetaxel is

neut ropeni a. Vinca al kal oi ds are phase specific anti-neoplastic agents
derived fromthe 25 periwinkle plant. Vinca al kal oids act at the M phase
(mtosis) of the cell cycle by binding specifically to tubulin.
Consequently, the bound tubulin nolecule is unable to polynerize into

.y = I e o



of testicular cancer and various |ynphomas including Hodgkin's Di sease; and
| ynphocytic and histiocytic | ynphomas. Myel osuppression is the dose
limting wodeosefsfi4sdt of vinblastine. Vincristine, vincalPE€URSkI@O6IsNE,
22-0xo0-, sulfate, is comrercially available 5 as ONCOVINO as an injectable
solution. Vincristine is indicated for the treatnent of acute | eukem as and
has al so found use in treatnent regi nens for Hodgkin's and non-Hodgkin's
mal i gnant | yﬁ%MIr&smomhom@ddaabcmyﬁpmwmqmgiod:inﬁﬂﬂqqtmhmmefohhmdﬂpst conmon

gastroi nt est Tl Ramsarer S BPrulCe R iR 1 o B RBTR S, 5 74

- di dehydr o- 4-(4- pyrldiﬁ@l)ﬁ-)’é-4Q11hyd'r(5161’6vblqﬂl(ﬁahﬂ E@lk@bné .:asti ne[ R-
(R, R*) -2, 3-di hydr oxyb ut anedi oate ][ comercially avail abl e as

an inject abl &1EHRIEH Vot-awinplgpEr bt H’é‘yfl@rwa‘E@W VEBIROED) | is a

sem synt het i gaMifdca[AldkRlRIG)-MnsIR RIS et 45116ay88 as a single agent or
in conbination with other chenother apeutl c agents, such as cisplatin, in

the treat ment2-#ningarlidddysainy-ocqwnsiiayl-3pyridaybimetivhideipteaon- smal | cel |

| ung, advance: Riny1 2L 991'1 03 Lel diAkliMiNe;Pr ost at e cancers.

Myel osuppr ess?%?lulﬁg t )a@ 1 rgﬂ nbg%s}e I nl1%| ng side effect of

vi nor el bi ne. 2-amino-5-[4- @ﬂtpmmybcﬁﬁldmim’l]@npmmb%‘h@@m% non- phase specific

anti - cancer ] C V. e pl ati num conpl exes
enter tunor ?gﬁ% Eyr%@&nggrﬁﬁghdygéﬁﬁcfb‘fﬁk dgpﬁ/\c%ﬂn}lor % -mand i nterstrand
crossl i nk® \Aﬁ{{ﬁr[cDMApyzradJml)q@qmdvlmﬁé pyrodigd}-¢ 2l dilefdre 8t/ pytaok-hrend; unor .

Exanpl es of num. ¢ d| n C es i.ncl but arc not limted
to, cisplati ﬁ[zg%w&?ﬂ 0 ﬁ‘tnfl my Py 0@ ‘ijr'lil M fion

ci s-di anm I’led-l[EhﬂH)pﬁBi(ﬂ-tSI-}ﬂ}JBprhéﬁnﬁl@Wpﬁ}h@hﬂY]u&hb&hé .abl e as PLATINOLO as an
i nj ectable sol rily icated in the 25 treatnent

of net astatllg(?és‘%ﬁ‘l% %ﬁhé’[%&%wr O ﬁ@@PO]&Wg] -SAVEResHBIARgEr cancer .
The primary ghpzaqnéthmgy)mgpﬁidﬁlejueﬁx@l @m(sm{eatl n are nephrot oxicity,

f)
whi ch mai/ be controlled by hydration anrg 3. uresis, and ototoxicity.
Car bopl at n, Oi-Geethxiety) drimdimd-4- ¢ mridireDebaelie- di car boxyl at e(2+0, 0], is
comer ci al | y,. f;ﬁﬁill@yl)aé-qﬁ’ﬁ@ﬁlaﬁ-]pﬂn%@l&‘i an injectable solution.
Carboplatin 3 s primarily 1 ndi cated in the first and second |ine treatnent
of advanced N%c(m%thﬂ@?a&r)érmmde&mrlﬁl@W)@quess| on is the dose limting
toxicity of A0 | ents are non-phase
anti - cancer géi péygltdaggnt%unéor%ﬁlygl %l)géﬁ@ élc{‘é’hgrgp iles. Typically, alkylating
agents form (Hj’ﬂalhlemm -pyrivkigdjes-(4- pylcamy&Mhmbllm, to DNA t hrough nucl eophilic
noi eti es,of hosphat e, am no, sulfhydryl,
hydr oxyl ; 26) E %[/%I”%nyg)gé'?fﬁ?'%l 8P qﬁlrn%l [I55. Such al kyl ation disrupts 5
nucl ei ¢ aci d5 Jaspyraiiny eaduingidyd- 2 €H)-p@eaidmondxanpl es of al kyl ati ng agents

cycl ophbsphalit us P BHAVa Pl - P RRBBTRURGEy | sul fonat cs such as

busul f an; ni ¢1E&PHEAIE]-PiERZRAS])SAFIMdS | EM-FRdinkj@ianes such as
dacarba2|ne

Cycl ophosphafrl @& -PorpBpYpd-ERYEHBEE fryt-Peidimdj BBy - dr o- 2H 1, 3, 2- 10
oxazaphosphog iglen18rOXhHEl 0 af; bmogeymerci ally available as an

i njectable SO(UtI orrcl) oir)}qt ggllbgt gwﬁai}g @r)(% RIO Cycl ophosphani de is indicated
as a singl e éadferathydexy)-3-ryodyhdt @ayriginyhqwuediee; chenot her apeutic agents, in
the treatnen Pﬁg@ I nd | eukem as.

Al opeci a, naﬁsl\ggmq%ﬂ rlngrt?%gl gbl@? %Hgﬁ Qef?)ﬁYd%#g )cgmmn dose limting
si de ef f ect spopandmireycl ophospham de NEI phal an,

4-[bi s(2-chl i al ani connerC|aIIy avai l abl e as an
i nj ectable S%p?f} E’)’ﬁﬂll%aﬂrrTyll i ]lun?anygI@{ @ﬁ&ﬁ% phal an is indicated for the
pal liati$e tmeﬁgmfem(4qunrduiyl)tqedmnofrm@l]ana/rﬁlnﬂcaimmyta&sect abl e epitheli al

carci nona of _t e sion.is the nbost common 20dose
limting si dg {ge[f‘é%tpy%@mﬁgg&qmogﬂwﬁ lnyiacetamlde

Chl or anbuci | N42{(rinskphoiRl1t0e L Hyd-)epg-ialypengansiyljangyRatintad; s comrercial |y
avai | abl e as EEC- RERAN@t abl ets Chl oranbucil is indicated for the

pal l'iative treatnment of chronic |ynphajdc | eukem a, and nalignant |ynphonas
such as | ynphosarcoma, giant follicular |ynphoma, and Hodgkin's di sease.
Bone 25 marrow suppression is the nost common dose limting side effect of
chl oranbuci | . Busul fan, 1, 4-butanedi ol dinethanesul fonate, is
commercially avail abl e as MYLERANO TABLETS. Busulfan is indicated for the
palliative treatnent of chronic nyel ogenous | eukem a. Bone marrow
suppression is the nost common dose |linmting side effects of busul fan.
30Carnustine, 1,31bis(2-chlorocthy0-1-nitrosourea. is conmatially avail able
as S|ngle V|als of Iyophlllzed naterlal ‘as BiCNC(r). Carnustine is

. o, - o o e o o o " - - I L



-49- tunors, nultiple nmyel oma, Hodgkin's di sease, and non-Hodgkin's

| ynphonas. Del ayed nyel osuppression i s the nost common dose |imting side
ef fects oVOcassmasiedne. PCT/US2008/063819

Dacar bazi nc, 5- (3, 3-di nethyl -1-tri azeno)-i m dazol e- 4- carboxam de,is 5
commercially available as single vials of material as DTl C Dome(r).
Dacarbazine is indicated for the treatnent of netastatic malignant nel anoma
and i n conbi G- '(leplpwiazﬂnylp)ﬁlrpgridiagmrﬂ(s—pfyndmyll)@nmeme)nd | ine treat nent of

Hodgki n' s Di 1.t pg nd.anorexi a are the nost common dose
limting si dé???xpe&ﬂaxyg% I%Yé]él nhé‘%{hﬁ@rl%mﬁﬂ? PBiSti c anti-neopl astics are
non- phase specs- ﬂu&oéﬁg@ﬁidﬁ}yl)vm(&ﬁyrﬂi@@tholmt ercalate with DNA. Typically,
such action results jn_ st onpl exes or strand breakage, which

di srupts or dPHafPY iRy Q)H‘“B?h“cyﬂez PIXIHP‘@}“GC%'&QW % eading to cell death.

Exanpl es of g (rgétg}tlbgy)@rgajrrdﬁ@,gm aspyrRiR9gihslidencl ude, but are not limted
to, actinomycins such acti non%/m n, anthr ocycl ins such as daunorubicin
52

and 15doxor ubilt{hpyrigiy Dof-awRylEH pyridinecatbgirilgiomyci n, al so know as

Actinonyci n Pre fifet dalo 12 @l b hl ﬁ}lblﬂiectableformas COSMEGENQ.
Dacti nonycin |st|%gﬁcat gg‘é}?lorlxt he@té}zatrﬁe)ﬁt nof eW | ms tunor and

r habdomny osar eo¥rét-mNephserycavtomy 3y ridant-‘adanedingDavigolide most conmon dose
| o ti g o1 dey el RS, a0 SARL fEEL D AORRIRI ol . (8 ol

hexopyr ahdsyé Ii}Xéyn]neﬁphBLnﬁf,lsmﬁenﬁl B@hlydinyi} -8; (&pyﬁdmyh)quhtwdinqu 1- nmet hoxy- 5, 12
oy cct abl 6 f b 50 HXONCIeR ey >3] i B e o T
NDaunor ubi CI51-[464py’idincya)t—@dulﬁa[nyﬂ]%ﬁﬁiuﬁb@ulfd’hdmﬁiet on in the treatnent of
acute nonly tic I kem a .25and advanced H V assQ i at ed Kaposi'

sar coma I\/yelnggﬂb%}‘l@@@l - CPYIHRY Hy s‘iul%oé]ﬁi‘]gﬁ H&é@e%ﬂ?ﬁ 'si de effect of
daunor ubi ci ng- (D@ﬂ@{ouppﬁiahﬂﬁﬁ(dp@nylﬁuﬁl(ﬁn@rrm) 2,3 ,6-trideoxy

hexopyr anosyl ) oxy] -

7,8,9, 10 iet?‘é‘h?ﬂﬂ‘%n@ @*)fiilﬂ FetgehSody 3Py HERHINolBe: 12 napht hacenedi one

hydr ochl ori dg.mdt ki AY@diiabh 8RRl idhgkiuabl € 30 formas RUBEXO
or ADR1AMYCI an-li optriulblln(k:?n I's plr?lnarllﬁlﬁy |Snd| cated for the treatnent of

acute | yrrphoHll‘éfﬁnileéhﬂlét[Héﬁnpaﬂ@mﬂ) -acuineliny b B-optidisesuonaaudeni a, but is also a
usef ul CO”poé‘?{‘hle{th BIﬁl%ﬁt‘i&l%%g){"?@r%lfﬂgﬁgﬁfdn‘rlﬁ)q]ﬁﬁﬁﬂﬂ s and -50- | ynphomas.

| VI'yel osuppress on”is 't ng side effect of do xorub
icin NBl4eoetirdi R[4-@-pyriding}) - mﬁn(ﬁlylylﬂdt}ofxudmyglagmmégtl de antibiotics

i solated,fro St.r pton rticillus, is comrercially
avai | abl %6 as@éfﬁ%%ghﬁglélqugﬁg c‘ith}r%%1 ulr|10n1 fcatcd as a palliative
treatment, as[®R(isnokaliagedly)@-pyritigopb{Npiddiyyuinbliet her agents, of

squanous cel carC| nd testicular fci nomas. PUl nonary
and cut aneou$ Q?P&%dla%gp{ﬁﬁﬁ%‘s@ é’B‘Hﬂ’?ﬁ\; 6&8%@11P?’]i13f| ng side effects of

bl comyci n. pyndmesmfonafﬁmam sorrer ase | I inhibitors include, but are not
limted to, 10 eplﬁodop yl otox. in Epi podophyl | ot oxi ns are
phase speci f F&MHRY »N‘i@é%‘b’la%ﬂ ¢ %}@@H%YQ GravinQlingrdrparidinsswiinamidee pl ant .

Epi podophy! | 5”[41{(4 Py @alluhé(ln@fi]fﬁ@ltﬁ)ﬁ‘l%'hhﬁ%rlsﬂlf(gﬁﬁ Sp@fkhpdndhases of the

cell cycle bé@ orm ng "a ternar t opoi sonerase Il and DNA

causi ng DNA semied--eaksidingh @ltlnféml]ﬂ? é%klspmldwl)%thﬂ] -4nd cel|l death 15
foll ows. EX pdophyl | ot oxi ns i nclude, but are not limted to,

et oposi de aﬁ@%@%@%ﬁ@dﬁ Et oposi de, 4'-dcnet hyl - epi podophyl | ot oxi n
9[ 4, 6- 0- ( R ) 6-¢4-hydthdenen) Dglyudoplirladagyiridel)quigolmermer ci al | y avai | abl e as

an |njectabl sol S as. ve T known as
VP- 16. Etopogf e(#g(ﬁ%ﬁy gﬁfFEF@. ndmpgﬁgﬁngﬁéﬁﬁ%&Pqﬁuw%gpn|n%%ion W th
ot her chaﬁrmthamamyNagay\drsXyemyﬂ)hfe[4-(r4e@trﬂmyl) ®fuih@siyl]cdl ar and non-smal | cel |
| ung cancers. eléﬁyg éﬁssion is the nost common side effect of etoposide.
The i nci denc®” @”% fa tends to be nore severe than thronbocytopeni a.
Teni posi de, #(fdanmbiayh- (a@yﬁmdgplb;quh@h@ng -B- pghdm@l}aﬂf(oﬁzyl) Atpigiplnodene- 13- D-
25 gl ucopyranoside], is comercial aval | abl e as an 1 njectable solution as
VUMONCD and i s connDnIy known as VN@ZEGOJEnipOS|de is indicated as a single
agent or in conbination with other chenotherapy agents in the treatnent of
acute leukema in children. Myel osuppression is the nbst common dose
limting side effect of teniposide. Teniposide can induce both | eucopenia
and t hronbocytopenia. 30 Antinmetabolitc ncoplastic agents are phase
specific anti-ncoplastic agents that act at S phase (DNA synthesis) of the
cell cycle by inhibiting DNA synthesis or by inhibiting purine or
pyrim di ne base synthesis and thereby limting DNA



- 51 - synthesis. Consequently, S phase does not proceed and cell death
foll ows. Exanples of antinetabolite anti-neoplastic agents include, but are

not | i m two 20es/14fi4680r our aci | , met hot rexat e, cytarabi ne, POBABRPIOSOGISINE,

t hi oguani ne and gcnctitabinc. 55-fluorouracil, 5-fluoro-2,4- (1H, 3H)

pyri m di nedione, is commercially available as fluorouracil. Adm nistration
of 5-fluorouracil leads to inhibition of thy-mdylatc synthesis and is al so

i ncor por at ed2-amim- mzhmﬁl\déthghdi [BNA-pylitiieyl)-@sitolihylpB qatillijesuifonahitle;deat h.
5-fluorouracjl_is ed. as a single ent..or in conbination w th other
chenot her apy&'ésg' ?th qﬂ]hog “tdﬁ%’lalt%é‘fﬁlfﬂgfny@gplgf)lﬂﬂfms of the breast, colon, 10
rectum st 0nﬁq;jl(rﬁétﬂlymﬂmy@as}aynwgl]asaélgﬁzheﬁqsl)qmn@md mucositis are dose
limting side effects of 5-f our aci r. fluyoropyri mdi ne anal ogs

i ncl ude 5- fI%JGWB*Od%cS%ymrPWeHE’D(%WW |5di4rf@)l)y]éﬁay%6fquﬂ’8¥6‘dééxyur| di ne
nonophosphat gyridinesulfona@dedr abi nc, 4-amni no- 143- D- ar abi nof ur anosy1- 2

(1H) - pyri m dinonc, is comerci al I y avail able as CYTOSAR-UW0 and is conmonly
known as Ar a2€minorNsydlgpropdts [édé@ﬁlﬁlavl)@gﬁ%ﬂ}’lﬂré nykRingifenaeile; phase
specificity L Jpd % on by term nal

i ncorporati O%Egﬁoém;?ﬁég?%%&%?oﬁtsﬁ( &Hﬁb Dlﬂir%ﬂg?ng Cytarabine is

i ndi cat ed aspuaidgiesgfamamgient or in conbi nati on wi t h ot her chenot her apy

agents in th nc anal ogs i ncl ude
5-azacyti di n@ %%%@I@EE (QMI?G‘}%I dgg%l';@{}hf%f)%ﬁ%%%%qah q%l nc). Cytarabinc

20i nduce#0 | euciﬁpkéfrfﬂa),ynﬂinybmtmmyﬂmp@mwndmyﬂsuifmybi%plperldwbﬁ,e ap to

purinc, 1, 7- dro 6 I.nc 0 t onnerC|aIIy avai |l abl e
as PURTNET ? PYIqiRlE g‘ﬁ‘gp%%lgm %HF%IW?) ?ﬁ ﬂanyglfsl&%@ "Wecificity at S-phase
by i nhi bi ti ny-DNAd@YRiNESF-$4-bYpRiliBg)- @ﬁulyelﬁnyu@pﬁmlﬁdsﬁﬂonmﬁdaam sm

Mer capt opuri ne nd| n ent_or_ jn conbi n t|on with 25
ot her chenot NéP%ﬁ’i’y ﬁ)[ é‘ﬁj'h‘l 18>ﬁ1§‘ﬂt¥ﬂ>e§ ﬂ nyys3- B@Eﬂfﬂr@s"rﬂ
My- el osuppr ess$d-enp ;aﬂﬁhyq;)a@qﬁlﬁmmygsm[mi Mﬂﬁiyﬂ)b&y%%y@ﬁﬂﬁ@ﬁﬂi%ﬂarﬁidge effects

of mercaptopurine at high doses. A usetful nercaptopurine analog is
azat hi opti ned-{5-1(4- methyrlhh BgerAHNHsulfonhs- ﬁb‘ld}nﬁ} dr<ﬁwﬁéﬂnmw1mﬁe 6-t hi one,

i s comerci aN'chd%&%Hzl@L@@%%rnHﬁ?bq %%I(l%m&g QouaRLMesxNEDI ts cel | phase

specificity at “S-phase i nhi'b synthesi s by an as of yet
unspeci fi ed Ndéﬁ@nihgwywlcléu[ér(ﬁﬂyﬂd@yi)ﬁdﬁiueraﬂleﬂl] dysdgendforanaident or in
conbi nati on t r r Id .qat ment of acute

| eukem a. M/ig: p:][g's(él gﬁﬁﬂa&lﬁ% (ﬂl@%hﬁﬁf (r)lglgﬁ%uﬁa}?n%ﬁlg - thronbocyt openi a,
and anem a, Nsl, ?e h@lzndlsxolfﬁeyhﬁe[ﬁ (éqzyedinym6tq1mg>li$yldié pfiflmesuliohanide;oguani ne
AT St RS Bl B2 AR PR BN ARGl Rt can be
cryt hr ohydr oXyneyidideriie. pyl’fidhﬂﬂ;’&ﬁﬁ]ﬁinﬂﬁn)ﬂh@-@pﬁﬁh@ulf&mﬁhlﬁd adri bi ne.
5CGenti t abi ne i fl oroc _dine nonohydroch lori de (fl-
Csomer) -1 o NoaRETSERY ST abtads e SRR BB B b1 s cel |
phase speci f NGjytyhadyl- §14nl(mgﬁlcamd) ayimlabmgk] ngy RORGLESHIG®; of cel|'s through
the G /S boundary Inc is indicated in conbination with cisplatin
in the treatMNedAt msﬂlﬂoesz)ahwllawaﬁdéfald%}i Gsqranqlingldi3rpyridigswigneaideand al one

in the tseat meREmREo- }VO{% |(¥ p?fﬁdlﬁ?l‘f%rlﬁl%hgﬁﬂgrp?ﬁﬁl'ﬂ?l}ﬁéﬁ&%"sulfonamlde _
Myel osuppr essi on, i nclu eucopeni mbocytopenia, and ahenia, is

the nost comhomthibdeld 4rh4tHYﬁéln§i)&e<erﬁOﬂléE1ﬂ 3dfyﬂé@ﬁﬁr1tfébnlﬁé20é€dﬁ1 ni stration.

Met hot r exat e Jﬂ'olleﬂﬁl[iéz 4-di am no- 6- pteri di nyl) nmet hyl ] net hyl am no]

benzoyfl - L- g? utamc acid, is comercially available as nmethotrexate sodi um
15 Methotr eNa’tSe[4ééprlmhn$l) 6ejuinopind b 8-pefidieylt <- tbmebfmfem&hmylda;t S- phase by

i nhibiting ai r [ or J.cat hr ough the inhibition
of dyhydr of (?%\Iégl%é(ﬁlﬂ%é L[14 ‘ngrdm% ﬁq]imsm%né@w Pet I%(% synt hesi s of purine
nucl eot i 8ies Bochzolayuodyhide:e. Met hotrexate is indicated as a single agent or

chor | ocar ci noEHEATHECAY ( SRERE S0 ™ Lkgki ' & T ynphora, and

carci nomas opyridig1 pegastsultb@adde;neck, ovary and bl adder. Mycl osupprcssion
(1 cucopeni a, thronbocytopcnia, and anem a) and nucositis arc expected side
effect of nmethotrexate adm nistration.gzq. Canpt ot heci ns, i ncl udi ng,
canpt ot heci n and canptot hecin derivatives are avail abl e or under

devel opnent as Topoi sonerase | inhibitors. Canptothecins 25 cytotoxic
activity is believed to be related to its Topoi sonerase | inhibitory
activity. Exanples of canptothecins include, but are not limted to
irinotecan, topotecan, and the various optical forns of

7- (4- nmet hyl pi perazi no-nethyl en e)-10, 11- et hyl enedi oxy-20- canpt ot heci n
descri bed bel ow. I rinotecan HCL,

(4S)-4, 11-di et hyl- 4- hydr oxy- 9-[ (4- pi peri di nopi peri di no) 30carbonyl oxy]-1 H



S5replication enzynes. Trinotecan is indicated for treatnment of netastatic
cancer of the colon or rectum The dose limting side effects of irinotecan
HCL are mwel2osugptsassi on, incl udi ng neutropcnia, and G pefrfusets/oéisme!| udi ng
di arr hea. Topot ecan HC1,

(5)-10-[ (di net hyl am no) net hyl ] - 4- et hy1l- 4, 9-di hydr oxy- 1Hpyrano[3', 4
.6,7]indolizino [1,2-b] qu inoline-3,14-(4H, 12H)-di one 10nonohydrochl ori de,
i s conmer ci alimettgV-ai { 5alldl(@-pgrsi dinkhig-6k quiiredih g3 epysidingt - b propfEAMDInNGide;Topot ecan

is a derivatjyv f,  canpt eci n.wWhj ¢h bi.n to the topoi sonmerase | - DNA
compl ex. and 1 Sudit e P snn - Ehar BT ot Patei e SRR s o by

Topoi soner asg-{5-[Hi4-Hes@ens6-dubotitylpB-ppadingll beazéheaflfdnh@id®NA mol ecul e.
Topotecan is_indicated for second |jne treatnment of netastatjc carcinonma of
the 15 ovar¥ lamdarlf-(tayndipyhg depptnl-3-pradipg shenpsngsuiongnided@def f ect  of
t opot ecans _HCi—phély[rwe{lSqaq@%;ﬁ&iﬁyl@-@;quﬁ{oﬂiﬁﬁﬂ—[%lprrriHﬁylt}ﬁ@@l@ﬁﬁsﬁ}fonamide; Al so of
interest, is the canptothecin derivative of forrmula A follow ng, currently

under devel opriémhi-chiproct-(agthdorpehepgld-dravgnofinyt vryridresyfopgpideas wel | as the
R and S enanti@mer.s:: chepl ¢ M Bide:

-7-(4- et hyl %u{gggﬁ?ﬁﬁgﬁﬁﬁ?@ﬂgﬁ %fuglﬁlh-%l}gEgelugﬁégléli@oxy}%%( R, S) - canpt ot heci n
(racem ¢ m x$-dfé)-(bhydraxyethy helthpyrpiohérydlz¢-auinolinyl}-3-pyridinesulfonamide;

net hyl enc) - 1Q. i - t i cnantioner) or
25rre%/hyl pi) pefr%é(%fl %%tr%ﬁ/}? ‘g,rll)(e)g\(jy{fg[g (1(?%{@3% zﬁ_e ?H%Q&lgg{( S) - canpt ot %eci n(S
enant i o) . pyBudityl egeippupcheagtonmhideas rel at ed conpounds arc descri bed,

5550 bag. "ENAed o s R A A R e BIE . o8 677 217

filed Novenbgyridafsuld@dQide; Hor nones and hor nonal anal ogues are useful

conpounds foy treating c rs in which there js a.rel ationship between the
hor none( s) aﬁﬁﬁ?gﬂ'ﬂgﬁﬁgg@i@?yﬁd&% )'é'ﬂuBPM]h§'8¥n41%u AREETS: Exanpl es of
hor mones anthg,mrmﬂwrolﬁfaaﬁpgleﬁ1%@Jﬁkmmﬁﬁ@)&@ﬂ]-m_q;@rtrdmmygrmI ude, but are
not limted to, adrenocorticosteroids such as predni sone and predni sol one
whi ch ar & usefigglinyh-Jrmeideattonenideof mal i gnant | ynphona and acute | eukenia
I n children; NaAUNREL GRS 92 @R AhNRS ) H- QAIRNIRSA-3L MRl BfofafidEN @S
anastrozol e, letrazole, vorazole, and exernestané useful in the 10

treat nent of Naterdd€dpil#chpyredind)-pramaokmdl-hoynding leependent br east

acetate user i LRy LAPRRAE ST AR Rh SN RTRRRE- ML IRSY o

endonetri al parol-iomprcetesidepgens, androgens, and anti-androgens such as

flutamd ni | utami dc i.cal ut am de, cypr.oterone acetate and 5a-reduct ases
such as ?(? nagféf[?gl'nédﬁw?'igﬁpyﬁﬁ ngs"tygfq%%,o%é’gﬁﬂl in the treatnment of
prostati c capgldigipemsededatfonagiidgr ost ati ¢ hypertrophy; anti-estrogens such
as tanoxifen, torem fene, raloxifene, droloxifene, iodoxyfene, as well as
sel ective es%?(é'@ééﬂdlpﬁlg'g&'@ﬂu ators (SERVB) such those described in U.S.

Patent Nos. R,{83%. (33%sidiayl86GubinylRBGyAdidPfbehknigssef ul in the treatnent of
hor none dependent breast carci noma and ot her susceptible cancers; and 20

gonadot r opi na bl ebEvalyrac iyfsivreiil N -GriadiEripeisted-3t her eof whi ch

stinul atest hﬁyrfd‘ﬁie@ﬁﬁﬁaﬁhe! eutini zing hornmone (LH) and/or follicle
stinmulating hornmone (FSH) for the treatnent prostatic carcinom, for

i nstance, LHREP-6dbayerd-4and3-antidigdlént-oyddigvledvingdingioserel i n acet ate and
Mprol i de. Si - RS JuUGti On hway 1 nhi-biit ohS: ‘those inhibitors,

whi ch bl ock %?@%Eh&?%ﬁ)gg?tmgﬁ'gﬁ@&n@é@}ﬁ qg?%gg}g}s?ml%%e%okes an intracel lul ar
change. As upydlifeerl&inamidei s change is cell proliferation or
differentiatjon. Si randuct i on inhibitor eful in the present

Mvent ton | e Yantbi BRI SlepPSi bR Btk hseleh Rl P ecapt or

t yr osi ne3ki nssechyl SHphyB 8-¢ared-pyidind ke sinolssi - hreyridinceambbeniié;nases,

phosphot i dyl _i itol-3 kinases,. -inositol sigpaling, and Ras oncogenes.
30Several pr %t@?[%@m@ﬂm I&UH];QE&.‘Q}/'ga’t‘/B$J§)§]ée4’H‘é’S‘§%8§ rylation of specific
tyrosyl resiguashiyiBxpati{ous (Ppei@iyiscqamelimedsi n the regul ation of cell

growt h. Such protein tyrosine kmases can be broadly classified as receptor
or non-receptor kin ases. -32-



Receptor tyrosine kinases are transnenbrane proteins having an
extraccllular ligand binding donmain, a transnenbrane donain, and a tyrosine
ki nase 5 woraesn4448@cept or tyrosi ne ki nases are invol vedPCm/ush@sneisus at i on
of cell gromh and are generally terned growh factor receptors.

| nappropriate or uncontrolled activation of many of these kinases, i.e.
aberrant kinasc growh factor receptor activity, for exanple by

over - expr esspyitligi }benteatdutfonaniidss been shown to result in uncontrolled cell

growt h. Accordjn t rrant .activity of ch kinases has 10 been
l'inked to rra?‘"?igﬂ’gwlef}lyi@ﬂgggf}6‘\?\1?}‘{“%%%@&%‘8%51@? i nhibitors of such kinascs
coul d provi dgyriiatii¢enieheatfommiidéet hods. Growth factor receptors include,
for exanple, epidermal growth factor receptor (EGEr), platelet derived

growt h fact of PeentorRpses)yo-dupegyll-spnanins cul ar endot hel i al  growt h
factor regcept ol EEEI-(4- I1N6-qkinDRSE- Wi idihy B2k Qb fib, ke and

epi dermal growt h facq:tsggr %E@fgﬁyﬁoqy d%%ng} %@(T E- Zé, insulin growmh factor
-1 (TUM) rec@p{tSdﬂ-,(lﬁﬁw}-éldrpa@éolc%vgﬁqmqhﬁﬂﬂétnyrﬂgw ckbr (cfms), BTK, ckit,
cnet, fibroblagtosd@WebufAGh: (FGF) receptors, Trk receptors (TrkA, TrkB,
and TrkC), ephrin (eph) receptors, and the RET protooncogene. Several

i nhi bitors of-mgtholiNhi{ >-Eedmyodmyhrtequinrdieay!] depreldmpyheH-pandole-del ude |i gand
ant agoni st s, Sugtf%glg%j es, tyrosine kinase inhibitors and anti-sense 20

ol i gonucl eot 1 des. ‘om h factor receptors and agents that inhibit growh
fact or r&¢ep2-Guoororid b4 d-pyrdigd s Gquinelinyl F B pyiidistl frossnesulfoabide; John C. |

Exp. Opin. Them Pat ent 200 6) : 803-818; .Shawer et al DDT Vol 2, No.
> February 1967 ot &b 0 b BT PE IR R s R BirmifFo: o as
targets", New:{Wbhe&bylsap-Hayygiaing])fcoquitcAingRs-fShidimt bedzaminlf@dmidddr kman, Paul
and Kerr, David, CRC press 1994, 25 London. Tyrosine kinascs, which are not
growt h fact oN-&é&éﬁ%&%ﬁ%@éﬁb?&%%%ﬁdﬂ Hﬁfﬁ?yg%B%eB?S“ﬂ@P%@Fﬁe ki nases.
Non-receptor2Jlﬁéﬂ@g;isrh@mkNn{aﬁ-s[QS(4J;p9ﬁdM§§_6iqﬁiﬂolﬁﬁylpgesent i nvention, which are
targets or potential targets of anti-cancer drugs, include cSrc, Lck, Fyn,
Yes, Jakld cApiridishieepregesallfoniési on ki nase). Brutons tyrosine kinase, 30
and Bcr- Abl . N-S{'%C[ﬂ-(ﬁ!-%r'i&iﬁﬁ‘j’-lélq%{nol‘ihyrl?é%?ri@iﬁ?léQ@#B}ézo%#-@ﬁfdn@&ﬁd%‘ t
non-receptor tyrosine kinase function are described in Sinh, S and Corey,
S.J., (1999) NJ@uhirap-Sdf-(Hemudioylhérappliadt3-Syedndai2tm@bylear ch 8 (5): 465 -
80; and Bol e .J.S., (1997) Annual review of Inmmunol ogy. 15:
371-404. &trgﬁ?f?%ﬁg)ggn%ﬁﬁ’ bl ockers are agents that disrupt SH2 or SH3
domai n bi ndi N¢{2tahl@o-vdri(ethybi Heyryotebylpo-quadaphpd-3pr ot ei ns i ncl udi ng, P13-K

p85 subunit, Sr mly kinhases, adaptor nolecules (Shc, Ck, Nck, G b2)
and Ras-@AP. pggﬁfﬁ%ﬁﬁz%%s&g%asmlg% targets for anti-cancer drugs are

di scussed i nNSi-dhingelsH4- (F-plriddzib9 D ) quindiny Nl pyeidinyhideiraaashibgiaaade; and

Toxi col ogi cal, Met hods, 34(3). -32. . | nhi hitors of Serjne/ Threonine

Ki nases i ncl ‘8}t??gﬁwg§34@m(§%%né§g@&%h‘ﬁflb%%‘?‘gnm‘i’e@ﬁeﬁeﬂﬂﬁoﬂ%ldﬁi ockers of Raf
ki nases (r af KmetiVi tNogen-@rpykdingBeeddindian!) Bagulial BletdenastodaMides) , and
Extracel | ul ar Regul ated Kinases (ER(s);. and 10 Protein kinase C famly
nmember bl ockefsifTupEr-Ndi nig-Birgekey Dot-apreiytlal-pha, beta, gamma, epsil on,
nu, |anmbsd, pRidnyl pehRhesultiBritinase famly (IKKa, 1KKb), PKB famly

ki nases, akt kinase fam |y nmenbers, and TG- beta receptor kinases. Such
Ser i ne/ Thr eohiflnerokd-makskNddd 4i(tipypdingy)-6-quinetiadi-3ar e descri bed in Yamanot o,
T., Taya, S Iﬁ%! l?}{ j .999), Journal of Biochem stry. 126 (5)
799-803; Bro tr, , %Eie ?ﬁgﬂ?ﬁig and Navab, R (2000), Biochem cal

Phar macol ogyN-{@achlatd-014-14-9yridivds§aginelinyd]-3-pydisylGar ci a, F. (1996) Cancer
Surveys. 27: r‘ﬂig‘rge%z Fe>hi %oinﬁmi P.A., and Harris, A L. (1995), Cancer Treat nent
and Research' 78 %p-ﬁu}, acdﬁéy, K. et al Bioorganic and Medicinal Chem stry
Let t ers, 3@ 10N;{22000¢-53232-2R81yl-W-pSridingh-@njuiNdiny$-3268, 391; and
Martinez-|acaci, L., et a}f, Int. J. Cancer (2000), 88(1), 44-52. 20

| nhi bitors OPyrigHHi}p?ﬁB%ele “1YETt 01- 3 Kinase fam |y nmenbers incl uding

bl ockers of RI13-dhlddesqq-(ApMidiNA6cRIKinoand]-KyyAgiiylalzso be useful in the
present invention. Such kinases are discussed in Abraham R T. (1996),
Current Opinion in Inmmunology. 8 (3) 44x2-8, Canman, C.E., Lim D S. (1998),
Oncogene 17 (25) 3301330, Jackson, S.P. (1997), International Journal of

Bi ochem stry and Cell Biology. 2529 (7):935-8; and Zhong, H. etal!, Cancer
res, (2000) 60(6), 1541-1545. Al'so of interest in the present
invention are Myo-inositol signaling inhibitors such as phospholipase C

bl ockcrs and Myoi nositol anal ogues. Such signal inhibitors are described in
Pow s, G, and Kozi kowski A., (1994) New Mol ecul ar Targets for Cancer
Chenot herapy ed., Paul Wrknman and David Kerr, CRC press 1994, 30 London.
Anot her group of signal transduction pathway inhibitors are inhibitors of

—~ ~ -, -, r Y



15 Tyrosi ne Kni ases, Breast cancer Res., 2000, 2(3), 176-183); and 2CB
VEGFR2 specific anti body (see Brekken, R A eta], Selective Inhibition of
VEGER2 AcwOwnesyidipae3a nonocl onal Anti-VEG- anti body bl oclsTtuseams/oeesest h i n
m ce, Cancer Res. (2000) 60, 5117-5124). Non-receptor kinase angi ogenesis
inhibitors may also be useful in the present 20 invention. Inhibitors of
angi ogenesi s related VEGFR and T1E2 are di scussed above in regard to signal
t ransduct i onmethpibbnAeoesslf¢raotide; r ecept ors are receptor tyrosine kinases).

Angi ogenesi s_i ener, s I to er gnaling since inhibitors
of erbB2 andNégé%(ﬁ%ég4ﬁé8ﬁ“%ﬂg"{Pgmﬁﬁﬂﬁ'??qgﬂgjggene5|s primrily VEGF
expr essi on. ﬁ@ﬁ&&ﬂkﬂﬁhﬂﬁmﬁﬁﬂcreceptor tyrosi ne kinase inhibitors my bc 25
used in conbjnation with the coagounds of _the present jnvention. For

exanpl e, ant ¥ @E@#ﬁ%ﬁﬂﬁﬁﬁﬁV%@nﬂ' qEWOH%ﬂh%?Y?@Bﬂéﬁﬂ%@PWﬁ@ﬁﬁbPWH@cTeceptor
tyrosine i nNS{Q)ohld?éLtS [H”(ﬂ'—ﬁyltl&lnifl?l@ q'uingﬁiﬁQ] 390BUhyIM8)cRpHpBndstifdRifi@s s of
integrin (al bet at i nhi bit angi ogenesis; endostatin and
angi ostatin ﬁmﬁmkﬁ[ﬂéﬁPam@bﬁbﬁ6W§mh§ﬁ}@WYFﬁntéﬁhﬂW%@?on with the
di scl osed coppQyp g&wn&§ﬁ&mﬁﬁ&98 CJ) et al (2000), 30Cancer Res., 60:
2926- 2935; Schréil ber AB, Wnkler Mg, and Derynck R (1986), Science, 232:
1250- 1253; YEdZEh@@aﬁ{4630@@$yhﬂﬁmwbéweﬂlgcw3w@0ﬂ$ﬁ69) Agent s used
i n i munot he y al so be useful in conbination with the
conpounds ofﬁﬁﬁﬁgiﬁﬁu%%%kﬂgﬁﬁlgg are a nunber of immunologic strategies to
gener at el@n Nn{muh@roés[M%wdlfrﬁeéelusmhaﬂ]a@pgsdlayle fedierctdlyl-y- i n t he real m of
t unor vaCC|nat|o The gfflcacy of immunol ogi c 5 approaches nmay be greatly
enhanced thrg S&WBP%E inhibition of signaling pathways using a small
nol ecul e i nhi, bldﬁﬁm’oro Ri@cussi(arthefsulifie)premn@-Qgiditymor vacci ne approach
agai nst erbBZ/E@ﬁl are fo nd in Reilly RT et al. (2000), Cancer Res. 60:
3569- 3576; aPdidBhbRenzengsyl ‘Eﬁ‘al’fﬁ‘iﬁi ng DJ, Robbins J, and Kipps TJ. (1998),
Cancer Res. 58ihRRSNIGT]. (230ARANES,MERY. 4 QuRIGIAOPL ot i ¢ regi mens (e. g.
bcl-2 antisense ol i gonucl eoti des) nmay al so be used in the conbi nation of
the preséht PYifENibspzensHpeyydsf the Bcl-2 fanily of proteins bl ock
apopt osi s. Upraal 8o (9frs bt 1o sLhgrgfwre been linked to
chenDreS|stanée %id@leé ﬁageﬁ%héﬂﬁﬁtﬁat tﬁg]epldernal grow h factor (EGF)
stimul at es aptridicypldenesneswlipgarbies;s of the bcl-2 fanmly (i.e., nel-1).
Therefore, 1 haned 1 nof bcl-2
in tunors hal\%e[ﬁ ﬁmﬁﬁ@ftﬁg @gﬁ;@ﬁ?ﬁﬂ%p yrﬂﬁ@ |t%lll'lilﬁﬁ args%r?&ﬁpe‘rsgﬁ(%ﬁgléde 11/111
trials, nameBylu@er¥ d5$443895&91i1m&6 Buiankinydehppidihyl fenwrkedbndeide;Such

I f
D oDt 88 N BRI T PRGBS LERgR L ooyl oL de stateay for
1812-1823; ap]ﬂ&dlﬂlyﬂ}mazeﬁ&ﬁﬂfalhamlﬂél;994) Antisense Res. Dev. 4: 71- 2079.

Cell cycle s hi bi i nhi nvol ved in the control
of the cell @y@r“@ or gf%%mﬂ% @P&P&OH“XH'%%%% “%@1 r‘{ed cyclin dependent

ki nases ( CDKgifluaBedzbRkililfdnameleaction with a famly of proteins terned
cyclins controk&ég&éﬁre55|on t hrough 't he eukaryotlc cell cycle. The
i

coordi nate actli 4éﬁﬂymﬁgﬂiﬁﬂéwpﬁwdb§P?%*HY%?@F%ﬁﬂlﬁyﬁpiﬁiCDK conpl exes
i's “eces§§rYNﬁ%W4Q@%E%oﬁH&Qg-Eﬁﬁmﬁﬂﬂhgﬁgﬂﬁﬂmi ggll cycle. Severa

inhi bitors of cell cycle signalling afe under "devel opment. For instance,
exanpl es of @@@@Pﬁﬂ@@ﬁéﬁﬂ@ﬂmﬂklnascs i ncl udi ng CDK2, CDK4, and CDK6 and

nDItors {8 SN IE RS ARSEE LR IRk MR Rt ot @, Exp
cancer tr eat Nelft[4rétphodingth-6tqueotihgi-feidlinylert-i on i ncl udes t he
co-adninistrg #8? .69 ena:em@% ngﬁnula T and/or a pharmaceutically
acceptable s 1 THET e €3St one anti - neopl astic agent, such as one

selected3@roNHuh@dgﬁpuHAQQq@nsmyn@cpmuﬁmym8qwﬂﬂmyubuﬁaxagﬁnhmnbpIatinum

coordination 5 onple .at | age , antibiotic agents,
top0|soneras§{Pﬁ:(ﬁWVB%Pﬁpé LPW%S%%BE?QQE% t opoi sonaerase | inhibitors,

hor nones and(th@idionéahylgealagifGnasidgnal transducti on pat hway inhibitors,
non-receptor tyrosine kinasc angi ogenesis inhibitors, inmunotherapeutic
agents, proapoptotie agents, and cell_gycle signaling inhibitors. 10Because
t he pharnaceutically active conpounds of the present invention arc active
as PI3 kinase inhibitors, particularly the conpounds that nodul ate/inhibit
PI3Ka, it is useful in treating cancer. Because the pharmaceutically active
conpounds of the present invention are also active agai nst one or nore of

Pl 3K6, P131(f3, and/or PI3Ky, they exhibit therapeutic utility in treating
a disease state 15 selected from autoi mune disorders, inflamatory

di seases, cardiovascul ar di seases, neurodegenerative di seases, allergy,

ast hma, pancreatitis nultlorgan fallure ki dney di seases, platelet

T ..__.t‘. o - N 1



5 conpounds were tested and found active agai nst PT3Ka. The |1 C50's ranged
fromabout 1 nMto 10 RM The majority of the conpounds were under 500 nM
t he nost wotnessi4emapounds were under 10 nM The conpeomdsedosasisnpl e 249
was tested generally according to the assays 10described herein and in at

| east one experinmental run exhibited a 1 C50 value: equal to 1.6 nM agai nst
Pl 3Ka. The conpound of Exanple 252 was tested generally according to the
assays descr Nbed4hebenstand2iyh)-@fuih@dasgt]-2ochdorexdper i mental run exhibited a

| C50 val ue: @ﬁﬁ@;{ 0 0.8 l} |nst Pl 3Ka. 15The conpound of Exanple 263
was tested g I1 VAR (5190} 8?%18 %Yo the assays described herein and in at

| east one exNehdthEMN-ab- [4’ (mpﬁid“ﬁybmQﬁhnallr@QSQpM&lmw}beﬁmﬁﬁeto 7.9 nM agai nst
Pl 3Ka. The conppound o |l e 289 was tested generally according to the
assays descrFHedI s iy- [én(d fi“ﬁmé’fler}yé)a(éﬂull%ﬂéw@)@perl mental run exhibited a
1050 val ue: paiRlyl BRnicResditonddfi@gai nst Pl 3Ka. The conpound of Exanple 154
was tested generally according to the assays described herein and in at

| east one ex]ﬁéﬁ?%éﬂ%/ -4p-[4-(thpx? yﬂﬂ@éwmahw@s%pml%}be@@aaﬂulfpm@% nM agai nst
Pl 3Ka. The 4 COTRRURG5Qh. gﬁ 1B} 165- g_]??rleﬁ@.% Sigshedhigenaral Iy according to the
assays 25descri bed herein d in at Teast ‘one experinental run exhibited a
1050 val ue: pqubiylibenzz@esniidragedenst Pl 3Ka. The conpound of Exanple 224 was
tested generall Cc ri bed herein and in at |east
one experi ms%t lfbﬁon&r@h[?g(lz fﬁlgllo;bﬁirg’@ é\y}]ﬁfﬁﬁ%ﬁeﬂqual to 1000 nM agai nst
P13Ka. Aﬁ%aypprmm]bphz@nﬁﬁﬁomamaga ng beads are m crospheres containing

scintillant ther dre n.of.t vi sibl e spectrum As
a result, 2’2 #tguo%r@l(g {Z}g['g §Pn§edl BBy '%%%n‘glrgd}?"ﬁ a CCD i mager such as
the View ux pﬁiﬁalyll)ea;%@@kmnahﬂc&ds used in this system are pol ystyrene beads
t hat have be coupl ed et nei en _added to the assay
mxture, t heggé]éiﬁ? Bls(év?lﬁl [gdﬁ‘ﬁthgﬁ@p@gglﬁnﬁ 1¢- ‘(‘W%Y”%ﬁd product (Pl P3).
Adsor bed P33 ﬁ{dlﬁ;iﬂ)%ﬂzbn@amnﬁ& i ncrease in signal, nmeasured as ADUs
(analog to d| gital units). This protocol details the use of the PEI-PS
Leadseeké} b@ﬁ@gl ﬂé@eﬂ&yérés[é{a?y[é Py HGNH)-$:=pbinybs-ppridivy drpa)sukaydly prot ocol
Sol i d conpoupgsahR Lyphddla 1%) plated with 0.1 pi of 100% DIVISO in all

wel | s (except &3l'um 6 and of a 384-well, flat bottom I|ow volune plate
(G ei ner 15 784075} (mqtheoxompddhéét-pyrelingg)-o-ghingligillt 4t ed (3-fold in 100%

DMVS0) acr ossp};rnﬁ},mgégngséﬁ%%%ym 1 to colum 12 and colum 13 to colum

24 and | eave co containing only DMBO to yield 11 concentraions
for each tes§- (icsmwl}y@ N-The4-abppydiipUf-6-gninclomtb3-periMP52( pH 6. 5), CHAPS, and
DIT. 131 Pl P2, 20 (L-al pha-D-nyo-Phosphati dyl i nositol

4, 5- bi sp%&sp{%lpotpﬁe Oifalg}dl-e’Z] 3- 0- phospho | i nked,

D(+) sn- 1, 2- pu-dPhoed-ARGY4gByterphenyDed- hﬁh@ﬁ@zlé‘ﬁ # 901) arc nixed and

i ncubated in th ate with caonpound for 30mn prior to starting the
reaction wi tW{ qHALTIAOGE33- ATP and MyCl2 (reagents added using

Zoon) . Enzyneafdi@rovel d5S{4([8 qtrmrok@thy®ipBeryy)H-Gahdipydone to determ ne the
| ow control. PEl-PS 25 Leadseeker beads in PBS/ EDTA/ CHAPS are added (by

Mul tidrop) tBYiisherzepsuiieeBYdeon, and the plates arc allowed to incubate

for at | @@stzgmgmhpgyrangwm @4&1{4 ﬁ(yrgyrg;j)r% ghhdiiRefRre centrifugation. The
signal is determ ned usin W uxX detector and is then inported into

curve fitti neyregiilhgnengsy pma\mlcy Base) for construction of concentration

erative to KigionRErET b bR ATE o BERUMRD R RIEIELT T0d 1 ow

controls (CZdlﬂﬁomberménesfﬂfcmth@l P2 in buffer |n coI um 18, rows A-P) using,

100(1- (UL c2)/ - e cQ 1 9 el di ng 50%
i nhibition |%I[ég%éﬁ1) %Jhﬂammogpﬁ ye@u AN onOlulno my )(%ﬁg ‘Hx‘?l é’ K+x)) + Y2,
where "K30i Sdlﬂqmbeﬂzmeﬁlﬁlﬁ)nﬁ.ﬁiﬁﬁ The 1050 val ues are converted to pi C50

Prate cel i o barbpaniodts SekpublndPRarpof P Rin e ki PoBtegRed 56 wel 1
plates (f: vsultb@htiQe;
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Last four wells in last colum receive nedia only 10a Pl ace in 37degC

i ncubat or overni ght Conpound plate Prepare in polypropyl ene

round- botworrees/@é+6del | pl at es; 8 conpounds per PCT/US2008l0638¢9 11- pt
titrations of each (3x serial dilution), DMSO in last colum 15(0.15%f. c.
on cells) 15ul in first well, 10ulDVMSO in the rest; take Sul fromfirst
well and m x in next, continue across plate (excluding |ast colum); seal
with foil |is8[ard{[2 addlvatophcedcilidnyl|2nia0}-Fayadiayh-4Lysi s buf fer inhibitors
(4degC/-20de%C% an conJBJ%u_nd pl ates (4degC), thaw on bench top; nmake I Xx
Tris wash bufPRYTPURI4B8I95 || reservoir on plate washer and top off bench
supply (use Mé-{IJ[(2 4-ulfhoph&sMbilfdnyDanin6}-a!gyaminyh-4t o cool Bl ock MsSD

pl ates 25a Make 20nil 3% bl ocki ng sol ution/plate (600 ng bl ocker A in 20nl
WB), add 150¢MPABYIPeRseMidfcubate at RT for at least 1 hr Add compound

(whi | e bl ockin@)(e-8d 2300 HdorsHRW IR u B Rl RFM- pfd dink®%-FBS) per wel | (682x
dil of compound) to each conpound plate 30a Add Sul conpound dilution into
each wel | (iguinqlinydphenylpcetiipild:cate plates Place in 37degC i ncubator for

30m n -63- NbkeelySsabasginflERRh DhJ i | bl Ry £r  10ml add 200ul
pr ot ease | nhliwg{ilgte[gr(yzgl ut ilolgl),rgff'}t%dﬁ S%{gulﬁ%ach }g‘leghonsyp)hat asc inhibitors | &

Il (Keep on dweolumilphenydaetianfide; use) 50 Renove plates post-incubation,

oDt 1oL, o0 By TSR L S3LA R 3 20 S0ul N0
2500qm f &0  1@yridineshléawmidel ates in 4degC centrifuge until ready for use 10
A 0P o oo BRI PATF S AP ESL B Pl e rashen) L
at RT for 1 pyridinyl}benzenesulfonamidduri ng i ncubation prepare detection Ab (3
1212 2 O R O il T T,
repeat wash 5,3@ﬂn@eﬁylarbqy¢4-(ﬁgﬁid1;§@p@hmblhnﬂpg-Eﬁﬁdnﬁpflquyra(zdiewt e 4x stock
in ddH20, 20ntli plate), read 1 nmediately

15 sulfonamide;

N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl }-2-
(trifluoromethyl)benzenesulfonamide;
N-{2-(methyloxy)-5-[4-(4-pyridinyl)-6-quinolinyl]-3-
pyridinyl}cyclohexanesulfonamide;

20  N-[5-(4-cyclopentyl-6-quinolinyl)-2-(methyloxy)-3-pyridinyl|benzenesulfonamide;
2,5-dichloro-N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl } benzenesulfonamide;
3-cyano-4-fluoro-N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-
pyridinyl }benzenesulfonamide;

N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl } - 1-pyrrolidinesulfonamide;

25 (5Z)-5-({5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl }methylidene)-1,3-
thiazolidine-2,4-dione;
N-{2-(methyloxy)-5-[4-(4-pyridinyl)-6-quinolinyl]-3-
pyridinyl}cyclopropanesulfonamide;
N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl }-2-pyridinesulfonamide;

30  1,2-dimethyl-N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl } - |H-imidazole-5-
sulfonamide;

1-methyl-N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl } -3-(trifluoromethyl)- 1H-
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20 Analysis bserve all the data points at each conpound concentration.
The data point from highest inhibitor concentration nust be equal or

(- Tr eat erwOhaes/1A@30of DVSO control. 0 1C50 for dupli caPeTruse@snosst9 be
within 2-fold of each other (not 25flagged in sunmary tenplate). Y mn
must be greater than zero; if both mns are red flagged (>35) then conpound
is listed as inactive (1050=> hi ghest dose). If only one mn is red

fl agged, butpwgtiold-4-<@®nbhing; cal | 1050 as |i sted. Any dat a

poi nts equal , gr. great 30%.0f f .the cur Wi. | | bc 30consi der ed.
Cel | Growt h/ bgéftﬁmﬁg‘%g@?55%[}4‘”“%?&1;‘2;q“ﬁééiﬁdﬁpé{ﬂﬂimﬁfﬁgl%bpﬁ(fﬁ{? 3/ breast)
wer e cul t ur eghlfoRariR@dML- 1640 contai ning 10% fetal bovine serumat 37Cin 5%
CO? incubator. Cells were split 5 into T75 flask (Fal con #353136) two to
three days pliigrCgloaRsir-Cary iHEyReO- R iny - Japirtinyibensaesaiphraoismt el y

70- 80% conf | Nen@Rncdtyl IN'T8-[£{4-PAHNBT)-6-L@ho @SSR pyfhyl RulBhRIchar vest ed usi ng
0. 25% trypsi n- EDTA gSi Jr{rgx;t[#g,o?lg) 1%ﬁc)ttalla counts %re ) gsrfor med on cell
suspensi on u]§'r{ﬂgChiquée{%'(‘BlPM@daéWDtﬁs‘il‘blﬂpl@vléi3rﬂYﬁ1§%nY #s were then plated in
384 wel | bl a@ihu&lo@gnzg%gﬁ%hﬁm%styr ene (Geiner #781086) in 48 pl of 10
culture nedia per well at 1,000 cells/well. Al plates were placed at 5%

C2, 37C oveNriZghioren cbxidest-[4cEnpodmab-onverieolagded t he fol | owi ng day. One
plate was tr 3 i Titer-d o (Prornega 407573) for a day 0 (t=0)
measur enent @ﬁ@%ﬂgg@%&g\g@ﬁ@%d bel ow. The test conpounds were prepared
i n cl ear 1ot Nejfpahylgr-@pit pynidindB4-quihdlinpl] 8t pysid{ng Joenrends iBd280Je; Wi t h

consecutive fol.d di ions. .4 p.1 of th 15 dilutions were added to
105 t.t1 cul #\iﬁé( %%,Yﬁ'g‘ﬁ%"@%ﬁ%ﬁb&‘ﬁﬂl&(’%@aﬁ on, 2 Al of these dilutions
wer e added i pyrlig@ahethblulfoharhile, cel | plates. The final concentration of

DMSO in all wells wa .15%. Cells were jncuhated at 37 5% CO2 for 72
hours. Foll o%d%&iﬁo'ﬁdgﬁ%?wdl?ﬂ?fﬁﬂ&{ Oéwllﬂg’&’ﬁrl‘%lﬁﬂg@ﬁ‘ﬁ?ﬂ?s g@ﬁmﬁﬂeét e was

devel oped ang4ra@@mbro-Qefd (Rietiflloxs)-8-[1 engeida, was-Aglhedinyg-3assay plates using a
vol une equivalent to 20 the cell culture volune in the wells. Plates were
shaken f &t apprwilbarenssuwioRrHisiut es and i ncubated at room tenperature for
appr oxi mat el 30 P l.esu RN LoSUidNMRSSENt signal was read on the

Anal yst GT (Mol ecul ar Devi ce€s) reader. Results were expressed as a percent
of the t=0 and pl Bt sacrpaiatpotrelaies te o mpthaddfdisaiteneanadri which Cempriggs owt h

i nhi bition 5 l,hed - C f1LL] response
wth a 4 or %(glr%gﬁrr%még ?Ocﬁg@iecf?‘t&ﬁgﬁ%%ﬁ‘?? 1k?éslcct)l% \%\%1?1293%3 c%i@?%l?l%%gi ng the
concent r at i oForirhuét (1), aid/dyi ¢ @B O%hitofally hecep@ble sgit thatehf, (agd @503st wid mtthe Y mi n
as the t30 and . omx s LD %'\c"%eqfectoé‘go'the yalue fromuells wih,ne cells
was subt Fact BEPFPEMESRT SR Bs Sl d BTIET BOHR CUBIF R P 8N AGRPY S nal
references: dRike ptatponndsrddfativhecopipbsent alkyimeigt agpntsc antilBibiso abentd, ested to
determ ne their. inhibi or]ﬁ activi.t y@aﬁg . PI' 3Krx, PI SK?, . Pl .3K1?I1 and Pl 3Ky
accor di ng totOPWéO%%f%SSyIi RS FGMEBRRIHE fuesrREss T hEdbitont MBS | sof or ns:
1 Coning, exr asshedal AaWghds CddadNranddi@tich Palla9r inhditoR) Wh-redptdauman

Cl ass Ta phosphoi nositi de 3-kinase isofornms: Meier, TT.; Cook, JA.; Thonas,
J.E.; Raddi nfyrosmeakinasgogngiogenesis| infibiipry; immunothgrapeytic peents, mpranepiotiex pr .
Purif , 52004hend5{nd)cell &Y signafiaFREldiblsve fluorescence polarization assays
for the detection of phosphoinositidc kinase and phosphatase activity:
Drees, BE.; Wi pefhis ingentioppdioonlatepito a mathpdsdrircaimazanc@haRichwampises |

Prestw ch, D, 4. . e 1 . . 21. 10
For Pl 3K7: \%D %dd‘gﬁﬁ%ﬂ%GﬁA‘ibw ol ok %@E%?fﬁ%ﬁﬁﬁ? 8%]%f3$§§81%(§)endco§rrpounds
wi t hi n t he sBopwlaofl).tdiddrimpemmpontically asserftabllc adt PIEBoKi sralse leastidpiet ors in

mammal s, part.icularly humans, in.need thereof T resent invention
Cher ef or e pr St FaR sy bhASE fich S PEC L8 BAERE Bo kENIED p1s

ki nase i Bhi boft i @egptgratyrosine &inaye ishibiairmoneccdpteortgersiae kindsk aimhibitor, y

di seases, cafgi scul ar. di.seases,  neurodegener.ati ve diseases, .aller
oSt - pancy B STRREm L ppEE SR P R Ben DRt avdlac
aggr egat i on, kig@aGeHibitosABYdnBEtol bihEiling intasiep| :aB Rat bdgéRji|abitoan, graft
rejection and lung injuries and other conditions requiring Pl3 kinase
modul ati on/inhi bition, which conprises3z20 adm nistering an effective
conpound of Fornula (1) or a pharmaceutically acceptable salt thereof. The
conmpounds of Fornula a) al so provide for a nethod of treating the above

i ndi cat ed di sease states because of their ability to act as PI 3 inhibitors.
The drug may be administered to a patient in need thereof by any
conventional route of adm nistration, including, but not limted to,

i ntravenous, 25intranuscul ar, oral, subcutaneous, intradermal, and

par ent eral . The pharnmaceutically active conpounds of the present
invention arc incorporated into conveni ent dosage forns such as capsul es,

a1 o, L T o o,



di stearate, alone or with a wax. The ampbunt of solid carrier varies wdely
but, preferably, will be fromabout 25 ng to about 1 g per dosage unit.
When a | iwoi2doscians4oder is used, the preparation will be PaTiUS200BOsIBNDT a
syrup, elixir, enulsion, soft gelatin capsule, sterile injectable Iiquid
such as an anpoul e, or an aqueous or 5nonaqueous |iquid suspension.

The pharnaceuti cal preparations are made foll ow ng conventional techniques
of a phar maceut i cals whéhirsin, thowohVviefigting xmogt" gean thaabinogt ofadrug@pr essi ng,
when necessar for.tablet foros,..or. mxing, . filling and dissolving the
'ngred ent 5. Pl Pest 0l pdF gigeny RGB! pLmedPe Pl ot
products. 10systeaseasintfl dreinfanesanis| beiignsrphte dophstan®c eytd eabdryheaeli ve
conpounds in a. pharnaceutical dosage unit as descr.ibed abgve will be an

ef fi caci ous, “IHY %fbxti‘:‘“g?}'&’r‘?ffi’ tthe prey eﬁhsfspi}mgiiye HVE PBRI e RR d8Y of 0. 001
- 100 ny/Xg ghod€Whid, EPORPARA, to R @FRERREN g QuiOdt whoAfhs W8I Keivd@RKt r eat i ng
a human patient in need of a PISK inhibitor, the selected dose is

admi ni st er edapewt.eicadisyinfimpraved drepfnippl healingy prevsntipng oy ymghorptignepk ar al | y.
Preferred foggs0fBRL0F GHALHRNT: DidstEAL i FACHULSa T ORLG RN h Hisedsect al 1y,
transdermal ly, by 1 njection and continuously by i1nfusion. Oral dosage units
for human ader dibasderatlibericnpr elfe mahidgs wohinadisrscopeorm@nosetfeoti@stoCnhapcof acti ve
conmpound. O ] i on. which uses | ower dosages is preferred.
Parenteral a rlﬁln%?épp{s]lgfc)%%ﬁf,ﬁlg{hoﬁi gh dosages, however, al so can be used when
saf e and1@0conventemntouhdy oft Foemplat()en¢ included in t@ppharmbccaiosd gespositidne

adm ni stered .be readily determ ned by those skilled in the art, and
wll vary V\A?tﬁﬁ%lﬁlge%]e??ti cular PI3 kinase inhibitor in use, the strength of
t he preparation, the node of adm ni Pefiaiion, and t he advancenent of the

di sease condition, Additional factors, depending.on the tjcul ar. patient
being 25 treat ed® W les Situte] AR “g%ﬂ‘&&]l d m%éa@ﬁ?@‘i%‘&hl%ﬁ?ng
patient age, caRiIR30tand Ri4OLs indBEnldnt® sObctad oM SErb@ InRRiding hydrogdfl€ 17et hod  of
this invention of inducing Pl 3 kinase inhibitory activity in mammual s,

i ncl udi nép hubilpg, acklo kprG 7sedodllali wicstiapt lagst pe of RSP BA0 ispopBetogsh. such
activity an effecgy ¥e 1deh3akINRSRARILh Al AG6IBRGR deifdh, Ahupt of a

phar maceuti cal | 0 active ‘conmpound of the present invention. . The
i nvention al $80pebylded (Odcydlpedksds e -6f0)dargld moo und(fhereeanyld).a Whereinn t he
manuf act ure [ t f Pl 3 kinase inhibitor. The
i nvention al fs?%erg%rgﬁqlgg@@%r()p{“ﬁ%augégbSgi tcgcl'corrpound of Fornmula (1) in the

manuf act ure of a Bedhcamantarfldrasusedi er¢imen@psg. otherwise ddfmed,nisemtandon al so
provi desz(i orartrqlgﬁushe lpfarg com our][dmo{thglrllnul ?n{%?a ibn t he lnugc%ct?lre of a
medi cameft fSPTALG WACFFRYY | 2%53% Bi mhUReE °sEr deY s BRI T Shat sty

di seases, capdaygvhs g dricydiisedispdic, aelr mdegenecabodimctls,sthasempcylib er gy,
asthma, pancreatitis tiorg failure, kidney di seases, at el et

Soor eaat | on. webitseis Cxflbr St Tior 15 Gttt Seseh TRarEePEnl B ar

rej ection angurhbsa@f tdthet 4t6s that form AN Eng BWEM.IOT6angAyREAYVI.DaphtBn a

phar maceuti cal conposition for use as a P13 inhibitor which conprises a
conpound of 0% AP SUtEPlo Ry Feuy dacBLPTc ambedimes chptrabiceclicarng &y @

The invem i ogicalis ArRre@sipd §dedQlitab I PPRIIRGEH I Gis 2f00R0SbL 4 £06. Alse in the
treatment of autoi nmune disorders, intlamuatory di seases, cardiovascul ar

di seases, netarbthebjare watdhhas Hi ersbosieatomsp iy sefuggble palyevelic apyhgrorrat i ti s,

mul ti organ failur i i 8 I S9AL! sperm
nmotility, tr anspl%%%hgtt%gﬁy}}%r%?i g?l}lsegr%h%’%legg%hect |eo&r%ﬁg%£dq$%§£gmi njuries,
whi ch conpri sesrengonpogngseim Eontaming (arpords) angher least evrtei detetoptoaccept abl e

carrier. I ddi tion, t phar maceut i,cal lc}éy%al%tﬁeYe C Qunds of the
u

n he.
present i nveﬁ?tle%)ﬁrygglﬁybbee oG8 fiﬁcnolrsptoeyrC @withor her ety 1rmllpnalra%di ents,
i ncl udi ngp comgoundst haomorhOinhay eingitwhiletaypoMigalivibeetoarpl meyrbimadh ilao Wi th a
Pl 3 ki nase ir@lbitor. 20thhou£. urther elaboratjon, it is be%ﬁii(fv d that
one skilled THE AP ChROY BT JCEIE, Flé‘%é‘&ﬁyncg’nﬁé’s@rs?‘%ﬂ’%?r 8Fze the
present invenhd pictidhs) fos ckdhdl€HicyeNé BRtroarlhe £ poIL O Betexanp|Bisycit €,
therefore, to be construed as nerely illustrative and not a limtation of
the scope of the present invention in.gny way. 25Experinental Details

The conpounds of the follow ng exanples are readily nmade according to
Schenmes 1 or by anal ogous nmethods. 30 Schene 1. Conditions: a) 2 Mn

di ethylether,rt; then sodiumiodide, propionitrile, reflux; b) aryl 5 (Rl)
brom de, palladiumcatalyst, 2 M dioxane, heat; c) bis(pinacol ato)di bofon,
pot assi um acetate, pall adi um catal yst, dioxane, heat; d) heteroaryl (R2)
brom de, palladium catal yst, saturated aqueous NaHCO3, di oxane, heat.
Exanple 1



10 514- (4-pyridinyl)-6-quinolinyll-3-pyridinesul fonam de 15a)

6- br ono- 4-i odoqui nol i ne Fol | ow ng the general procedure of Wl f,

Chri sti arwetoed/144463ynLett 2003 12, 1801-1804), to a sol rCirars2e/063819

6- br ono- 4- chl oroqui noline (30 g, 0.124 nol) in anhydrous THF (500 nlL) was
added 2 MHCL1 in diethylether (74 nL, O 148 nol). A 20 white precipitate
formed i nmmediately. After stifling for 30 mn, the suspension was
concentrate dhete’roambnmgsam:y chitegnl fromde to V2 ognbseit mms oMahecytib hetemadHd

chloro nol ne h drochl f whi t.e nt tative
Py 34 MO AR oD i S o f it i LR 8 i ey S xS o or
and nechani CHéterS&ryl’ gietipsiaduddait g&dlomlﬁllite@tda beirefidans BERbOMPhOR, fulsn,

hydr ochl ori de 24 nol hydrous sodi um j odi de..(92. 93 g,
0.62 nol) anﬁmﬁ 28l5i 6‘?‘ﬁ0(fer| Oéhleaojf )Oxaim% P % iRER28ICuPYYAagaS, EW‘PES

vi gorously %yrfn@iﬁ n%)%re EndR; quiiLoBR! HhihSRIMEShiEAR), %h th MMl terrper ature
and 500 nL o sol uti on was added, followed by a O nL of a 5%

sodi um sul fite sdBtthoiemThsonqeyeli Betcirsd ure wred hsreés(ttr%\s edhsivise CH, CI
(600 L x 4)4eilbg 1&391'3%@%18539;@1%&&?&5& @ak Rohbihfg dr4 efbdaNagmOMe 1-51 1 ter ed

and conc. in vacua to provide the title ¢ npound as an off-white solid
(41.8 g, >qukattrpeterisve yi el d), which was used without further purification.

LS (1 2 330, 8y 300,00 LA AR BT 46°8)

6- br ono- 40 ( 4mpant HATHYIOARR wmoVlienen R&O is h&dibgen ee@l- @dalkyjtxelscokmr ged wt h

0. 0,046 ol ). 1B Psurgy elioRheRyHALRAI o sai QPR Ot e TG017s

mol ), 2 M aqO€BlSH 1mdpOCESHE umvieas dibylad & dedddedrhgreiand 1, 4- di oxane (152 nl)

was stirred at 100 for Af t coaling tg rt e, .or ic |layer was
separated and thé%a éﬁﬁ%agﬁréPo ELQEF@HHW%Fﬁgﬁyﬁﬁﬁng %%3%33) The
combi ned or JROHT XK KRS BerdRIkel idhi @dcitNa2s),, filtered and partially
concentrated in vacua. The resultant mxture was filtered to give the title
conpound!{ 9. 13 g)Thesten t'@islogbyl"cps uspd hprsiyy enhess othgpwisn defied, PoNGaL2

Concentratedn&ﬁnﬂ%%@%ﬁﬁméﬂédBH&&&%@@cQMuﬁh&bﬁ@y&ﬁkjQbyfnatogfaphy (100%
ethyl acetate to 2% nethanol in ethyl "acetaté de an additiona

0.036 g of the tikjamptosnpfoarroaticy] sant asubstohicd C(yel@ﬁlﬂwlné@bsgtu@% a§, u9d% yi el d) .

75 (1 Rt Al Gt S dy Ry, Silloudynd, 70,1

d) 25 c) hydroxy cyclohexyl,  2-ethylcyclohexyl, propyl4-methoxycyclohexyl 4-
4- (4-pyridiny di oxabor ol an i,nol i ne
At & of MEROBRHB L 4P aRRy P ot et T damatin

bls(plnacolewyﬂd@mbgron (4 9 g, 19.3 mmole), potassium acetate (5.2 g, 52.6

mml ), 30 and di or o- henyl sphi no) ferrocenel pall adi um
() i ot or ot a0 3R TRBI RTheH GramerpsBi ) was
heated at 13ghshtuidted @ sathirledREbnoeRllie Gr gpalyemm hREBSIcat Wihg cofthiinggact i on was
cooled and filtered thrqﬁgh Na2SO4 and Celite onto silica, The m xture was
purified by ¥pitioaacyeen et gristsbgrapHsroErt i igmRianhmepgelic Berarstic (0- 209%
net hanol rgr aﬂh%”i&cldd@ %eh@ﬁet blpeRzORONAHIRS MdSEIBtphBHAE BRnfhry (2. 14 g,
64 %) mx of boronic acid and ester used without further purlflcatlon 5
d) 544 ( 4- pypelgiyalahetgoeyglipgngsiydudesiumpclidipqesul f onani de A mixture of
4- (4-pyridinyl)- d (o) U|noI|ne
(250 T, 0. 75wy ederth SBEHIALAC M kit GARGAEleRR s b T
tetrakistripﬁ@h@bmegpmhﬂawﬁam¢@ﬂﬂumw@©y)ﬁ@smﬁgﬂm@ﬁ®8uwwutﬁpmandtsaturated
aqueous NaH dj eat ed 120 t for 1 h
and cool ed tqéllrg %Stltuen)ts se?ecged tlr qﬂe ét(oup 00}1512t1n)%t03f gyc?%%enf ]tO% s (?lt hr ough
Celite apu tﬁeﬂsﬂJMﬂmb mmatmﬁmnMﬁdmﬂnqeﬂgg@dOHe¢3HTR$5uﬂEw.ihanmmdde
product was purified b ever HPLC adient 0.1%
BEA I Hbo. /Ry bevan-crdalisl, ShigePARYG st eEmiTed iRl haucous
NaHCO, and eé@hﬁ@ﬁﬁéﬂﬁbﬂymakoﬁy Oﬂﬁylthﬁyaapﬂb@t 1a6Y10$Y, @vylde@liﬂﬁﬁotarﬁlh@c?p nmpound as
an off white soli (85 ng, 31% . ESMS [M+H = 3 The fol | owi ng
conpounds were or can be prepared follgn ng the general procedures 20 used
to prepare the conpound of Exanple 1: Exanple
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arylamino, nitro, oxo, -CO,;Rsy, -SO;R7, -NRs5,SO;R75, NRs5¢C(O)R7s and —
CONRssRgp, wherein R50 and R55 are each independently selected from: hydrogen,
alkyl, and C3-C7cycloalkyl; R55 and R60 can optionally form a heterocycloalkyl
ring; n is 0 to 6; R75 is selected from the group consisting of: C1-Céalkyl, C3-

5  Tcylcoalkyl, substituted C3-7cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteraryl, amino, substituted amino, arylamino, C1-Co6heterocycloalkyl, alkoxy,
aryloxy and substituted C1-C6heterocycloalkyl; each R60 and R70 is independently
selected from the group consisting of: C1-Céalkyl, C3-C7cycloalkyl, substituted C1-
Co6heterocycloalkyl, C1-C6heterocycloalkyl, halogen, amino, substituted amino,

10 arylamino, trifluoromethyl, cyano, hydroxyl, alkoxy, oxo, -(CH;),COOH, aryl
optionally fused with a five-membered ring or substituted with one to five groups
sclected from the group consisting of: C1-Céalkyl, C3-C7cycloalkyl, halogen,
amino, substituted amino, trifluoromethyl, cyano, hydroxyl, alkoxy, oxo, or -
(CH,),COOH, or heteroaryl optionally fused with a five-membered ring or

15  substituted with one to five groups sclected from the group consisting of: Cl-
Céalkyl, C3-C7cycloalkyl, halogen, amino, trifluoromethyl, cyano, hydroxyl,
alkoxy, oxo, or -(CH,),COOH.

By the term “substituted”, when referred in the definition of R60, R70, R75,
“arylamino”, and “aryloxy”, is meant that the subject chemical moiety has one to

20  five substituents, suitably from one to three, selected from the group consisting of:
hydrogen, C1-Céalkyl, halogen, trifluoromethyl, -(CH;),COOH, amino, substituted
amino, cyano, hydroxyl, alkoxy, alkylthio, aryloxy, acyloxy, acyl, acylamino, and
nitro, n is 0-6.

By the term "acyloxy" as used herein is meant -OC(O)alkyl where alkyl is as

25  described herein. Examples of acyloxy substituents as used herein include: -
OC(0O)CH3, -OC(O)CH(CH3)7 and -OC(O)(CH2)3CH3.

By the term "acylamino" as used herein is meant -N(H)C(O)alkyl, -
N(H)C(O)(cycloalkyl) where alkyl is as described herein. Examples of N-acylamino
substituents as used herein include: -N(H)C(O)CH3z, -N(H)C(O)CH(CH3)7 and

30  -N(H)C(O)(CH2)3CH3.

By the term "aminoacyl" as used herein is meant -C(O)N(alkyl),, -

C(O)N(cycloalkyl), where alkyl is as described herein, n is 1-2.
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By the term “aryloxy” as used herein is meant —O(aryl), -O(substituted aryl),
—O(heteroaryl) or —O(substituted heteroaryl).
By the term “arylamino” as used herein is meant -NRgo(aryl), -
NRsg(substituted aryl), -NRgg(heteroaryl) or —NRgg(substituted heteroaryl), wherein
5 R80is H, Cl-6alkyl or C3-C7cycloalkyl.
By the term "heteroatom” as used herein is meant oxygen, nitrogen or sulfur.
By the term "halogen" as used herein is meant a substituent selected from

bromide, 10dide, chloride and fluoride.

By the term "alkyl" and derivatives thereof and in all carbon chains as used
10 herein, including alkyl chains defined by the term “-(CH»2),”, “-(CH2)py” and the
like, 1is meant a linear or branched, saturated or unsaturated hydrocarbon chain, and

unless otherwise defined, the carbon chain will contain from 1 to 12 carbon atoms.

By the term ‘“‘substituted alkyl” as used herein is meant an alkyl group

substituted with one to six substituents selected from the group consisting of:

15  halogen, trifluoromethyl, alkylcarboxy, amino, substituted amino, cyano, hydroxyl,
alkoxy, alkylthio, aryloxy, acyloxy, acyl, acylamino, carbamate, urea, sulfonamate,

C3-7cycloheteralkyl, C3-7cycloalkyl and nitro.
Examples of alkyl and substituted alkyl substituents as used herein include:

-CHj3, -CHp-CHj3, -CH2-CH»-CH3, -CH(CH3)», -CH2-CH3-C(CH3)3, -CH-CF3,
20 -C=C-C(CH3)3, -C=C-CHz-OH, cyclopropylmethyl, -CH>-C(CH3)>-CH2-NHp,
-C=C-CgH5, -C=C-C(CH3)-OH, -CH»-CH(OH)-CH(OH)-CH(OH)-CH(OH)-
CHp-OH, piperidinylmethyl, methoxyphenylethyl, -C(CH3)3, -(CH2)3-CH3, -CH»-
CH(CHj3)p, -CH(CH3)-CHp-CH3, -CH=CH>, and -C=C-CH3.
By the term "treating" and derivatives thercof as used herein, is meant
25  prophylatic and therapeutic therapy. Prophylatic therapy is meant the institution of
measures to protect a person from a disease to which he or she has been, or may be,
exposed. Also called preventive treatment.
By the term "co-administering” and derivatives thereof as used herein is
meant either simultancous administration or any manner of separate sequential
30  administration of a PI3 kinase inhibiting compound, as described herein, and a
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further active ingredient or ingredients. The term further active ingredient or
ingredients, as used herein, includes any compound or therapeutic agent known to or
that demonstrates advantageous properties when administered to a patient in need of
treatment. Suitably, if the administration is not simultaneous, the compounds are
administered in a close time proximity to each other. Furthermore, it does not
matter if the compounds are administered in the same dosage form, e.g. one
compound may be administered topically and another compound may be
administered orally.

The term “compound” as used herein includes all isomers of the compound.
Examples of such isomers include: enantiomers, tautomers, rotamers.

In formula (V) to (X), when a “dot” bond is drawn between two atoms, it is
meant that such bond can be either single or double bond. A ring system containing
such bonds can be aromatic or non-aromatic.

Certain compounds described herein may contain one or more chiral atoms,
or may otherwise be capable of existing as two cnantiomers, or two or more
diastereoisomers. Accordingly, the compounds of this invention include mixtures of
enantiomers/diastercoisomers as well as purified enantiomers/diastereoisomers or
enantiomerically/diastercoisomerically enriched mixtures. Also included within the
scope of the invention are the individual isomers of the compounds represented by
formula I or I above as well as any wholly or partially equilibrated mixtures thereof.
The present invention also covers the individual isomers of the compounds
represented by the formulas above as mixtures with isomers thereof in which one or
more chiral centers are inverted. Further, an example of a possible tautomer is an
oxo substituent in place of a hydroxy substituent. Also, as stated above, it is
understood that all tautomers and mixtures of tautomers are included within the
scope of the compounds of Formula I or I1.

Compounds of Formula (I) are included in the pharmaceutical compositions
of the invention. Where a -COOH or -OH group is present, pharmaceutically
acceptable esters can be employed, for example methyl, ethyl, pivaloyloxymethyl,
and the like for -COOH, and acetate maleate and the like for -OH, and those esters
known in the art for modifying solubility or hydrolysis characteristics, for use as

sustained release or prodrug formulations.
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It has now been found that compounds of the present invention are inhibitors
of the Phosphatoinositides 3-kinases (PI3Ks), particularly PI3Ka. When the
phosphatoinositides 3-kinase (PI3K) enzyme is inhibited by a compound of the
present invention, PI3K is unable to exert its enzymatic, biological and/or

5  pharmacological effects. The compounds of the present invention are therefore
useful in the treatment of autoimmune disorders, inflammatory diseases,
cardiovascular diseases, neurodegenerative diseases, allergy, asthma, pancreatitis,
multiorgan failure, kidney diseases, platelet aggregation, cancer, sperm motility,
transplantation rejection, graft rejection and lung injuries, particularly cancer.

10 Compounds according to Formula (I) are suitable for the modulation, notably
the inhibition of the activity of phosphatoinositide 3-kinases (PI3K), suitably
phosphatoinositides 3-kinase (PI3Ka). Therefore the compounds of the present
invention are also useful for the treatment of disorders which are mediated by
PI3Ks. Said treatment involves the modulation — notably the inhibition or the down

15  regulation — of the phosphatoinositides 3-kinases.

Suitably, the compounds of the present invention are used for the preparation
of a medicament for the treatment of a disorder selected from multiple sclerosis,
psoriasis, rheumatoid arthritis, systemic lupus erythematosis, inflammatory bowel
disease, lung inflammation, thrombosis or brain infection/inflammation, such as

20  meningitis or encephalitis, Alzheimer’s disease, Huntington’s disease, CNS trauma,
stroke or ischemic conditions, cardiovascular discases such as athero-sclerosis, heart
hypertrophy, cardiac myocyte dysfunction, elevated blood pressure or
vasoconstriction.

Suitably, the compounds of Formula (I) are uscful for the treatment of

25  autoimmune diseases or inflammatory diseases such as multiple sclerosis, psoriasis,
rheumatoid arthritis, systemic lupus erythematosis, inflammatory bowel disease,
lung inflammation, thrombosis or brain infection/inflammation such as meningitis or
encephalitis.

Suitably, the compounds of Formula (I) are useful for the treatment of

30 ncurodegenerative diseases including multiple sclerosis, Alzheimer’s disease,

Huntington’s disease, CNS trauma, stroke or ischemic conditions.
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Suitably, the compounds of Formula (I) are useful for the treatment of
cardiovascular diseases such as atherosclerosis, heart hypertrophy, cardiac myocyte
dysfunction, elevated blood pressure or vasoconstriction.

Suitably, the compounds of Formula (I) are useful for the treatment of

5 chronic obstructive pulmonary discase, anaphylactic shock fibrosis, psoriasis,
allergic diseases, asthma, stroke, ischemic conditions, ischemia-reperfusion,
platelets aggregation/activation, skeletal muscle atrophy/hypertrophy, leukocyte
recruitment in cancer tissue, angiogenesis, invasion metastasis, in particular
melanoma, Karposi’s sarcoma, acute and chronic bacterial and virual infections,

10 sepsis, transplantation rejection, graft rejection, glomerulo sclerosis, glomerulo
nephritis, progressive renal fibrosis, endothelial and epithelial injuries in the lung,
and lung airway inflammation.

Because the pharmaceutically active compounds of the present invention are
active as P13 kinase inhibitors, particularly the compounds that inhibit PI3Ka, either

15  sclectively or in conjunction with one or more of PI3K9, PI3K 3, and/or PI3KY, they
exhibit therapeutic utility in treating cancer.

Suitably, the invention relates to a method of treating cancer in a mammal,
including a human, wherein the cancer is seclected from: brain (gliomas),
glioblastomas, leukemias, Bannayan-Zonana syndrome, Cowden disease, Lhermitte-

20  Duclos disease, breast, inflammatory breast cancer, Wilm's tumor, Ewing's sarcoma,
Rhabdomyosarcoma, ependymoma, medulloblastoma, colon, head and neck, kidney,
lung, liver, melanoma, ovarian, pancreatic, prostate, sarcoma, osteosarcoma, giant
cell tumor of bone and thyroid.

Suitably, the invention relates to a method of treating cancer in a mammal,

25 including a human, wherein the cancer is selected from: Lymphoblastic T cell
leukemia, Chronic myelogenous leukemia, Chronic lymphocytic leukemia, Hairy-
cell leukemia, acute lymphoblastic leukemia, acute myelogenous leukemia, Chronic
neutrophilic leukemia, Acute lymphoblastic T cell leukemia, Plasmacytoma,
Immunoblastic large cell leukemia, Mantle cell leukemia, Multiple myeloma

30 Megakaryoblastic leukemia, multiple myeloma, Acute megakaryocytic leukemia,

promyelocytic leukemia and Erythroleukemia.
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Suitably, the invention relates to a method of treating cancer in a mammal,
including a human, wherein the cancer is selected from: malignant lymphoma,
hodgkins lymphoma, non-hodgkins lymphoma, lymphoblastic T cell lymphoma,
Burkitt’s lymphoma and follicular lymphoma.

Suitably, the invention relates to a method of treating cancer in a mammal,
including a human, wherein the cancer is selected from: neuroblastoma, bladder
cancer, urothelial cancer, lung cancer, vulval cancer, cervical cancer, endometrial
cancer, renal cancer, mesothelioma, esophageal cancer, salivary gland cancer,
hepatocellular cancer, gastric cancer, nasopharangeal cancer, buccal cancer, cancer
of the mouth, GIST (gastrointestinal stromal tumor) and testicular cancer.

When a compound of Formula (I) is administered for the treatment of cancer,
the term "co-administering”" and derivatives thercof as used herein is meant either
simultancous administration or any manner of separate sequential administration of
a PI3 kinase inhibiting compound, as described herein, and a further active
ingredient or ingredients, known to be useful in the treatment of cancer, including
chemotherapy and radiation treatment. The term further active ingredient or
ingredients, as used herein, includes any compound or therapeutic agent known to or
that demonstrates advantageous propertics when administered to a patient in need of
treatment for cancer. Preferably, if the administration is not simultaneous, the
compounds are administered in a close time proximity to each other. Furthermore, it
does not matter if the compounds are administered in the same dosage form, ¢.g. one
compound may be administered topically and another compound may be
administered orally.

Typically, any anti-ncoplastic agent that has activity versus a susceptible
tumor being treated may be co-administered in the treatment of cancer in the present
invention. Examples of such agents can be found in Cancer Principles and Practice
of Oncology by V.T. Devita and S. Hellman (editors), 6™ edition (February 15,
2001), Lippincott Williams & Wilkins Publishers. A person of ordinary skill in the
art would be able to discern which combinations of agents would be useful based on
the particular characteristics of the drugs and the cancer involved. Typical anti-
neoplastic agents useful in the present invention include, but are not limited to, anti-

microtubule agents such as diterpenoids and vinca alkaloids; platinum coordination
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complexes; alkylating agents such as nitrogen mustards, oxazaphosphorines,
alkylsulfonates, nitrosoureas, and triazenes; antibiotic agents such as anthracyclins,
actinomycins and bleomycins; topoisomerase II  inhibitors such as
epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues and
anti-folate compounds; topoisomerase | inhibitors such as camptothecins; hormones
and hormonal analogues; signal transduction pathway inhibitors; non-receptor
tyrosine kinase angiogenesis inhibitors; immunotherapeutic agents; proapoptotic

agents; and cell cycle signaling inhibitors.

Examples of a further active ingredient or ingredients (anti-neoplastic agent)
for use in combination or co-administered with the presently invented AKT
inhibiting compounds are chemotherapeutic agents.

Anti-microtubule or anti-mitotic agents are phase specific agents active
against the microtubules of tumor cells during M or the mitosis phase of the cell
cycle. Examples of anti-microtubule agents include, but are not limited to,
diterpenoids and vinca alkaloids.

Diterpenoids, which are derived from natural sources, are phase specific anti
-cancer agents that operate at the G,/M phases of the cell cycle. It is believed that
the diterpenoids stabilize the B-tubulin subunit of the microtubules, by binding with
this protein. Disassembly of the protein appears then to be inhibited with mitosis
being arrested and cell death following. Examples of diterpenoids include, but are
not limited to, paclitaxel and its analog docetaxel.

Paclitaxel,  5B,20-epoxy-1,2a,4,7P3,10B,13a-hexa-hydroxytax-11-en-9-one
4,10-diacetate 2-benzoate 13-ester with (2R,35)-N-benzoyl-3-phenylisoserine; is a
natural diterpene product isolated from the Pacific yew tree Taxus brevifolia and is
commercially available as an injectable solution TAXOL®. It is a member of the
taxane family of terpenes. It was first isolated in 1971 by Wani et al. J. Am.
Chem, Soc., 93:2325. 1971), who characterized its structure by chemical and X-ray
crystallographic methods. One mechanism for its activity relates to paclitaxel's
capacity to bind tubulin, thereby inhibiting cancer cell growth. Schiff et al., Proc.
Natl, Acad, Sci. USA, 77:1561-1565 (1980); Schiff et al., Nature, 277:665-667
(1979); Kumar, J. Biol, Chem, 256: 10435-10441 (1981). For a review of synthesis
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and anticancer activity of some paclitaxel derivatives see: D. G. I. Kingston et al.,
Studies in Organic Chemistry vol. 26, entitled “New trends in Natural Products
Chemistry 19867, Attaur-Rahman, P.W. Le Quesne, Eds. (Elsevier, Amsterdam,
1986) pp 219-235.

Paclitaxel has been approved for clinical use in the treatment of refractory
ovarian cancer in the United States (Markman et al., Yale Journal of Biology and
Medicine, 64:583, 1991; McGuire et al., Ann. Intem, Med., 111:273,1989) and for
the treatment of breast cancer (Holmes et al., J. Nat. Cancer Inst., 83:1797,1991.) It
is a potential candidate for treatment of neoplasms in the skin (Einzig et. al., Proc.
Am. Soc. Clin. Oncol., 20:46) and head and neck carcinomas (Forastire et. al., Sem.
Oncol., 20:56, 1990). The compound also shows potential for the treatment of
polycystic kidney disecase (Woo et. al., Nature, 368:750. 1994), lung cancer and
malaria. Treatment of patients with paclitaxel results in bone marrow suppression
(multiple cell lineages, Ignoft, R.J. et. al, Cancer Chemotherapy Pocket Guide,
1998) related to the duration of dosing above a threshold concentration (50nM)
(Kearns, C.M. et. al., Seminars in Oncology, 3(6) p.16-23, 1995).

Docetaxel, (2R,3S)- N-carboxy-3-phenylisoserine,N-fert-butyl ester, 13-ester
with  5B-20-epoxy-1,2a,4,7p3,108,13a-hexahydroxytax-11-en-9-one 4-acetate 2-
benzoate, trihydrate; is commercially available as an injectable solution as
TAXOTERE®. Docetaxel is indicated for the treatment of breast cancer. Docetaxel
is a semisynthetic derivative of paclitaxel g.v., prepared using a natural precursor,
10-deacetyl-baccatin 111, extracted from the needle of the European Yew tree. The
dose limiting toxicity of docetaxel is neutropenia.

Vinca alkaloids are phase specific anti-neoplastic agents derived from the
periwinkle plant. Vinca alkaloids act at the M phase (mitosis) of the cell cycle by
binding specifically to tubulin. Consequently, the bound tubulin molecule is unable
to polymerize into microtubules. Mitosis is believed to be arrested in metaphase
with cell death following. Examples of vinca alkaloids include, but are not limited
to, vinblastine, vincristine, and vinorelbine.

Vinblastine, vincaleukoblastine sulfate, is commercially available as
VELBAN® as an injectable solution. Although, it has possible indication as a

second line therapy of various solid tumors, it is primarily indicated in the treatment
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of testicular cancer and various lymphomas including Hodgkin’s Discase; and
lymphocytic and histiocytic lymphomas. Myelosuppression is the dose limiting side
effect of vinblastine.
Vincristine, vincaleukoblastine, 22-oxo-, sulfate, is commercially available
5 as ONCOVIN® as an injectable solution. Vincristine is indicated for the treatment
of acute leukemias and has also found use in treatment regimens for Hodgkin’s and
non-Hodgkin’s malignant lymphomas. Alopecia and neurologic effects are the most
common side effect of vincristine and to a lesser extent myelosupression and
gastrointestinal mucositis effects occur.

10 Vinorelbine, 3’,4’-didehydro  -4’-deoxy-C’-norvincaleukoblastine  [R-
(R*,R*)-2,3-dihydroxybutancdioate (1:2)(salt)], commercially available as an
injectable solution of vinorelbine tartrate (NAVELBINE®), is a semisynthetic vinca
alkaloid. Vinorelbine is indicated as a single agent or in combination with other
chemotherapeutic agents, such as cisplatin, in the treatment of various solid tumors,

15  particularly non-small cell lung, advanced breast, and hormone refractory prostate
cancers. Myelosuppression is the most common dose limiting side effect of
vinorelbine.

Platinum coordination complexes are non-phase specific anti-cancer agents,
which are interactive with DNA. The platinum complexes enter tumor cells,

20  undergo, aquation and form intra- and interstrand crosslinks with DNA causing
adverse biological effects to the tumor.  Examples of platinum coordination
complexes include, but are not limited to, cisplatin and carboplatin.

Cisplatin, cis-diamminedichloroplatinum, is commercially available as
PLATINOL® as an injectable solution. Cisplatin is primarily indicated in the

25  treatment of metastatic testicular and ovarian cancer and advanced bladder cancer.
The primary dose limiting side effects of cisplatin are nephrotoxicity, which may be
controlled by hydration and diuresis, and ototoxicity.

Carboplatin, platinum, diammine [1,1-cyclobutane-dicarboxylate(2-)-0,0°],
is commercially available as PARAPLATIN® as an injectable solution. Carboplatin

30  is primarily indicated in the first and second line treatment of advanced ovarian

carcinoma. Bone marrow suppression is the dose limiting toxicity of carboplatin.
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Alkylating agents are non-phase anti-cancer specific agents and strong
electrophiles. Typically, alkylating agents form covalent linkages, by alkylation, to
DNA through nucleophilic moieties of the DNA molecule such as phosphate, amino,
sulfhydryl, hydroxyl, carboxyl, and imidazole groups. Such alkylation disrupts
nucleic acid function leading to cell death. Examples of alkylating agents include,
but are not limited to, nitrogen mustards such as cyclophosphamide, melphalan, and
chlorambucil; alkyl sulfonates such as busulfan; nitrosoureas such as carmustine;
and triazenes such as dacarbazine.

Cyclophosphamide, 2-[bis(2-chloroethyl)amino]tetrahydro-2H-1,3,2-
oxazaphosphorine 2-oxide monohydrate, is commercially available as an injectable
solution or tablets as CYTOXAN®. Cyclophosphamide is indicated as a single
agent or in combination with other chemotherapeutic agents, in the treatment of
malignant lymphomas, multiple myeloma, and leukemias. Alopecia, nausea,
vomiting and leukopenia are the most common dose limiting side effects of
cyclophosphamide.

Melphalan, 4-[bis(2-chloroethyl)amino]-L-phenylalanine, is commercially
available as an injectable solution or tablets as ALKERAN®. Melphalan is
indicated for the palliative treatment of multiple myeloma and non-resectable
epithelial carcinoma of the ovary. Bone marrow suppression is the most common
dose limiting side effect of melphalan.

Chlorambucil,  4-[bis(2-chloroethyl)amino]benzencbutanoic  acid, is
commercially available as LEUKERAN® tablets. Chlorambucil is indicated for the
palliative treatment of chronic lymphatic leukemia, and malignant lymphomas such
as lymphosarcoma, giant follicular lymphoma, and Hodgkin’s disecase. Bone
marrow suppression is the most common dose limiting side effect of chlorambucil.

Busulfan, 1,4-butanediol dimethanesulfonate, is commercially available as
MYLERAN® TABLETS. Busulfan is indicated for the palliative treatment of
chronic myelogenous leukemia. Bone marrow suppression is the most common
dose limiting side effects of busulfan.

Carmustine, 1,3-[bis(2-chlorocthyl)-1-nitrosourea, is commercially available
as single vials of lyophilized material as BICNU®. Carmustine is indicated for the
palliative treatment as a single agent or in combination with other agents for brain
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tumors, multiple myeloma, Hodgkin’s disease, and non-Hodgkin’s lymphomas.
Delayed myelosuppression is the most common dose limiting side effects of
carmustine.

Dacarbazine,  5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide,  is

5 commercially available as single vials of material as DTIC-Dome®. Dacarbazine is
indicated for the treatment of metastatic malignant melanoma and in combination
with other agents for the second line treatment of Hodgkin’s Disease. Nausea,
vomiting, and anorexia arc the most common dose limiting side effects of
dacarbazine.

10 Antibiotic anti-neoplastics are non-phase specific agents, which bind or
intercalate with DNA. Typically, such action results in stable DNA complexes or
strand breakage, which disrupts ordinary function of the nucleic acids leading to cell
death. Examples of antibiotic anti-neoplastic agents include, but are not limited to,
actinomycins such as dactinomycin, anthrocyclins such as daunorubicin and

15  doxorubicin; and bleomycins.

Dactinomycin, also know as Actinomycin D, is commercially available in
injectable form as COSMEGEN®. Dactinomycin is indicated for the treatment of
Wilm’s tumor and rhabdomyosarcoma. Nausea, vomiting, and anorexia are the
most common dose limiting side effects of dactinomycin.

20 Daunorubicin, (8S-cis-)-8-acetyl-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexopyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12
naphthacenedione hydrochloride, is commercially available as a liposomal injectable
form as DAUNOXOME® or as an injectable as CERUBIDINE®. Daunorubicin is
indicated for remission induction in the treatment of acute nonlymphocytic leukemia

25 and advanced HIV associated Kaposi’s sarcoma. Myelosuppression is the most
common dose limiting side effect of daunorubicin.

Doxorubicin, (8S, 10S)-10-[(3-amino-2,3,6-trideoxy-a.-L-lyxo-
hexopyranosyl)oxy]-8-glycoloyl, 7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-
5,12 naphthacenedione hydrochloride, is commercially available as an injectable

30 form as RUBEX® or ADRIAMYCIN RDF®. Doxorubicin is primarily indicated
for the treatment of acute lymphoblastic leukemia and acute myeloblastic leukemia,
but is also a useful component in the treatment of some solid tumors and

-50-



411 42 ---

WO 2008/144463

10

15

20

25

30

N IP324 43 NNo |l I. 340 44 NiN N 0 337 45 NN \

lymphomas. Myelosuppression is the most common dose limiting side effect of
doxorubicin.

Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a
strain of Streptomyces verticillus, is commercially available as BLENOXANE®.
Bleomycin is indicated as a palliative treatment, as a single agent or in combination
with other agents, of squamous cell carcinoma, lymphomas, and testicular
carcinomas. Pulmonary and cutancous toxicities are the most common dose limiting
side effects of bleomycin.

Topoisomerase Il inhibitors include, but are not limited to,
epipodophyllotoxins.

Epipodophyllotoxins are phase specific anti-neoplastic agents derived from
the mandrake plant. Epipodophyllotoxins typically affect cells in the S and G,
phases of the cell cycle by forming a ternary complex with topoisomerase Il and
DNA causing DNA strand breaks. The strand breaks accumulate and cell death
follows. Examples of epipodophyllotoxins include, but are not limited to, etoposide
and teniposide.

Etoposide, 4’-demethyl-epipodophyllotoxin 9[4,6-0-(R )-cthylidene-f3-D-
glucopyranoside], is commercially available as an injectable solution or capsules as
VePESID® and is commonly known as VP-16. Etoposide is indicated as a single
agent or in combination with other chemotherapy agents in the treatment of
testicular and non-small cell lung cancers. Myelosuppression is the most common
side effect of etoposide. The incidence of leucopenia tends to be more severe than
thrombocytopenia.

Teniposide, 4’-demethyl-epipodophyllotoxin 9[4,6-0-(R )-thenylidene-f-D-
glucopyranoside], is commercially available as an injectable solution as VUMON®
and 1s commonly known as VM-26. Teniposide is indicated as a single agent or in
combination with other chemotherapy agents in the treatment of acute leukemia in
children. Myelosuppression is the most common dose limiting side effect of
teniposide. Teniposide can induce both leucopenia and thrombocytopenia.

Antimetabolite neoplastic agents are phase specific anti-neoplastic agents
that act at S phase (DNA synthesis) of the cell cycle by inhibiting DNA synthesis or
by inhibiting purine or pyrimidine base synthesis and thereby limiting DNA
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synthesis. Consequently, S phase does not proceed and cell death follows.
Examples of antimetabolite anti-neoplastic agents include, but are not limited to,
fluorouracil, methotrexate, cytarabine, mecaptopurine, thioguanine, and
gemcitabine.

5-fluorouracil, 5-fluoro-2,4- (1H,3H) pyrimidinedione, is commercially
available as fluorouracil. Administration of 5-fluorouracil leads to inhibition of
thymidylate synthesis and is also incorporated into both RNA and DNA. The result
typically is cell death. 5-fluorouracil is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of carcinomas of the breast, colon,
rectum, stomach and pancreas. Myelosuppression and mucositis are dose limiting
side effects of S5-fluorouracil. Other fluoropyrimidine analogs include 5-fluoro
deoxyuridine (floxuridine) and 5-fluorodeoxyuridine monophosphate.

Cytarabine, 4-amino-1-B-D-arabinofuranosyl-2 (1H)-pyrimidinone, is
commercially available as CYTOSAR-U® and is commonly known as Ara-C. It is
believed that cytarabine exhibits cell phase specificity at S-phase by inhibiting DNA
chain clongation by terminal incorporation of cytarabine into the growing DNA
chain. Cytarabine is indicated as a single agent or in combination with other
chemotherapy agents in the treatment of acute leukemia. Other cytidine analogs
include 5-azacytidine and 2’°,2’-difluorodeoxycytidine (gemcitabine). Cytarabine
induces leucopenia, thrombocytopenia, and mucositis.

Mercaptopurine, 1,7-dihydro-6H-purine-6-thione ~ monohydrate, is
commercially available as PURINETHOL®. Mercaptopurine exhibits cell phase
specificity at S-phase by inhibiting DNA synthesis by an as of yet unspecified
mechanism. Mercaptopurine is indicated as a single agent or in combination with
other chemotherapy agents in the treatment of acute leukemia. Myelosuppression
and gastrointestinal mucositis are expected side effects of mercaptopurine at high
doses. A useful mercaptopurine analog is azathioprine.

Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-thione, is commercially
available as TABLOID®. Thioguanine exhibits cell phase specificity at S-phase by
inhibiting DNA synthesis by an as of yet unspecified mechanism. Thioguanine is
indicated as a single agent or in combination with other chemotherapy agents in the
treatment of acute leukemia. Myelosuppression, including leucopenia,
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thrombocytopenia, and anemia, is the most common dose limiting side effect of
thioguanine administration. However, gastrointestinal side effects occur and can be
dose limiting. Other purine analogs include pentostatin,
erythrohydroxynonyladenine, fludarabine phosphate, and cladribine.

Gemcitabine, 2’-deoxy-2°, 2’-difluorocytidine monohydrochloride (-
isomer), is commercially available as GEMZAR®. Gemcitabine exhibits cell phase
specificity at S-phase and by blocking progression of cells through the G1/S
boundary. Gemcitabine is indicated in combination with cisplatin in the treatment of
locally advanced non-small cell lung cancer and alone in the treatment of locally
advanced pancreatic  cancer. Myelosuppression, including leucopenia,
thrombocytopenia, and anemia, is the most common dose limiting side effect of
gemcitabine administration.

Methotrexate,  N-[4[[(2,4-diamino-6-pteridinyl)  methyl]methylamino]
benzoyl]-L-glutamic acid, is commercially available as methotrexate sodium.
Methotrexate exhibits cell phase effects specifically at S-phase by inhibiting DNA
synthesis, repair and/or replication through the inhibition of dyhydrofolic acid
reductase which is required for synthesis of purine nucleotides and thymidylate.
Methotrexate is indicated as a single agent or in combination with other
chemotherapy agents in the treatment of choriocarcinoma, meningeal leukemia, non-
Hodgkin’s lymphoma, and carcinomas of the breast, head, neck, ovary and bladder.
Myelosuppression (leucopenia, thrombocytopenia, and anemia) and mucositis are
expected side effect of methotrexate administration.

Camptothecins, including, camptothecin and camptothecin derivatives are
available or under development as Topoisomerase I inhibitors. Camptothecins
cytotoxic activity is believed to be related to its Topoisomerase I inhibitory activity.
Examples of camptothecins include, but are not limited to irinotecan, topotecan, and
the various optical forms of 7-(4-methylpiperazino-methylene)-10,11-
ethylenedioxy-20-camptothecin described below.

Irinotecan HCI, (4S)-4,11-diethyl-4-hydroxy-9-[(4-piperidinopiperidino)
carbonyloxy]-1H-pyrano[3°,4’,6,7]indolizino[1,2-b]quinoline-3,14(4H, 12H)-dione
hydrochloride, is commercially available as the injectable solution CAMPTOSAR®.
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Irinotecan is a derivative of camptothecin which binds, along with its active
metabolite SN-38, to the topoisomerase I — DNA complex. It is believed that
cytotoxicity occurs as a result of irreparable double strand breaks caused by
interaction of the topoisomerase I : DNA : irintecan or SN-38 ternary complex with
replication enzymes. Irinotecan is indicated for treatment of metastatic cancer of the
colon or rectum. The dose limiting side effects of irinotecan HCI are
myelosuppression, including neutropenia, and GI effects, including diarrhea.

Topotecan HCI, (S)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
pyrano[3°,4°,6,7]indolizino[1,2-b]quinoline-3,14-(4H,12H)-dione
monohydrochloride, is commercially available as the injectable solution
HYCAMTIN®. Topotecan is a derivative of camptothecin which binds to the
topoisomerase I — DNA complex and prevents religation of singles strand breaks
caused by Topoisomerase I in response to torsional strain of the DNA molecule.
Topotecan is indicated for second line treatment of metastatic carcinoma of the
ovary and small cell lung cancer. The dose limiting side effect of topotecan HCl is
myelosuppression, primarily neutropenia.

Also of interest, is the camptothecin derivative of formula A following,
currently under development, including the racemic mixture (R,S) form as well as

the R and S enantiomers:

known by the chemical name “7-(4-methylpiperazino-methylene)-10,11-
ethylenedioxy-20(R,S)-camptothecin (racemic mixture) or “7-(4-methylpiperazino-
methylene)-10,11-cthylenedioxy-20(R)-camptothecin (R enantiomer) or “7-(4-
methylpiperazino-methylene)-10,11-ethylenedioxy-20(S)-camptothecin (S

enantiomer). Such compound as well as related compounds are described, including
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methods of making, in U.S. Patent Nos. 6,063,923; 5,342,947; 5,559,235; 5,491,237
and pending U.S. patent Application No. 08/977,217 filed November 24, 1997.
Hormones and hormonal analogues are useful compounds for treating
cancers in which there is a relationship between the hormone(s) and growth and/or
5 lack of growth of the cancer. Examples of hormones and hormonal analogues useful
in cancer treatment include, but are not limited to, adrenocorticosteroids such as
prednisone and prednisolone which are useful in the treatment of malignant
lymphoma and acute leukemia in children; aminoglutethimide and other aromatase
inhibitors such as anastrozole, letrazole, vorazole, and exemestane useful in the
10 treatment of adrenocortical carcinoma and hormone dependent breast carcinoma
containing estrogen receptors; progestrins such as megestrol acetate useful in the
treatment of hormone dependent breast cancer and endometrial carcinoma;
estrogens, androgens, and anti-androgens such as flutamide, nilutamide,
bicalutamide, cyproterone acetate and So-reductases such as finasteride and
15  dutasteride, useful in the treatment of prostatic carcinoma and benign prostatic
hypertrophy; anti-estrogens such as tamoxifen, toremifene, raloxifene, droloxifene,
iodoxyfene, as well as selective estrogen receptor modulators (SERMS) such those
described in U.S. Patent Nos. 5,681,835, 5,877,219, and 6,207,716, useful in the
treatment of hormone dependent breast carcinoma and other susceptible cancers; and
20  gonadotropin-releasing hormone (GnRH) and analogues thereof which stimulate the
release of leutinizing hormone (LH) and/or follicle stimulating hormone (FSH) for
the treatment prostatic carcinoma, for instance, LHRH agonists and antagagonists
such as goserelin acetate and luprolide.
Signal transduction pathway inhibitors are those inhibitors, which block or
25  inhibit a chemical process which evokes an intracellular change. As used herein this
change is cell proliferation or differentiation. Signal tranduction inhibitors useful in
the present invention include inhibitors of receptor tyrosine kinases, non-receptor
tyrosine kinases, SH2/SH3domain blockers, serine/threonine kinases, phosphotidyl
inositol-3 kinases, myo-inositol signaling, and Ras oncogenes.
30 Several protein tyrosine kinases catalyse the phosphorylation of specific

tyrosyl residues in various proteins involved in the regulation of cell growth. Such
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protein tyrosine kinases can be broadly classified as receptor or non-receptor
kinases.

Receptor tyrosine kinases are transmembrane proteins having an
extracellular ligand binding domain, a transmembrane domain, and a tyrosine kinase

5 domain. Receptor tyrosine kinases are involved in the regulation of cell growth and
are generally termed growth factor receptors. Inappropriate or uncontrolled
activation of many of these kinases, i.e. aberrant kinase growth factor receptor
activity, for example by over-expression or mutation, has been shown to result in
uncontrolled cell growth. Accordingly, the aberrant activity of such kinases has

10 been linked to malignant tissue growth. Consequently, inhibitors of such kinases
could provide cancer treatment methods. Growth factor receptors include, for
example, epidermal growth factor receptor (EGFr), platelet derived growth factor
receptor (PDGFr), erbB2, erbB4, vascular endothelial growth factor receptor
(VEGFr), tyrosine kinase with immunoglobulin-like and epidermal growth factor
15 homology domains (TIE-2), insulin growth factor —I (IGFI) receptor, macrophage
colony stimulating factor (cfms), BTK, ckit, cmet, fibroblast growth factor (FGF)
receptors, Trk receptors (TrkA, TrkB, and TrkC), ephrin (eph) receptors, and the
RET protooncogene. Several inhibitors of growth receptors are under development
and include ligand antagonists, antibodies, tyrosine kinase inhibitors and anti-sense
20  oligonucleotides. Growth factor receptors and agents that inhibit growth factor
receptor function are described, for instance, in Kath, John C., Exp. Opin. Ther.
Patents (2000) 10(6):803-818; Shawver et al DDT Vol 2, No. 2 February 1997; and
Lofts, F. J. et al, “Growth factor receptors as targets”, New Molecular Targets for
Cancer Chemotherapy, ed. Workman, Paul and Kerr, David, CRC press 1994,
25 London.

Tyrosine kinases, which are not growth factor receptor kinases are termed
non-receptor tyrosine kinases. Non-receptor tyrosine kinases for use in the present
invention, which are targets or potential targets of anti-cancer drugs, include cSrc,
Lck, Fyn, Yes, Jak, cAbl, FAK (Focal adhesion kinase), Brutons tyrosine kinase,

30 and Ber-Abl. Such non-receptor kinases and agents which inhibit non-receptor
tyrosine kinase function are described in Sinh, S. and Corey, S.J., (1999) Journal of

Hematotherapy and Stem Cell Research 8 (5): 465 — 80; and Bolen, J.B., Brugge,

-56 -



WO 2008/144463

10

15

20

25

30

.0.., 364 N 0=S=0N- N /.-

J.S., (1997) Annual review of Immunology. 15: 371-404.

SH2/SH3 domain blockers are agents that disrupt SH2 or SH3 domain
binding in a variety of enzymes or adaptor proteins including, PI3-K p85 subunit,
Src family kinases, adaptor molecules (She, Crk, Nck, Grb2) and Ras-GAP.
SH2/SH3 domains as targets for anti-cancer drugs are discussed in Smithgall, T.E.
(1995), Journal of Pharmacological and Toxicological Methods. 34(3) 125-32.

Inhibitors of Serine/Threonine Kinases including MAP kinase cascade
blockers which include blockers of Raf kinases (rafk), Mitogen or Extracellular
Regulated Kinase (MEKSs), and Extracellular Regulated Kinases (ERKs); and
Protein kinase C family member blockers including blockers of PKCs (alpha, beta,
gamma, epsilon, mu, lambda, iota, zeta). IkB kinase family (IKKa, IKKb), PKB
family kinases, akt kinase family members, and TGF beta receptor kinases. Such
Serine/Threonine kinases and inhibitors thercof are described in Yamamoto, T.,
Taya, S., Kaibuchi, K., (1999), Journal of Biochemistry. 126 (5) 799-803; Brodt, P,
Samani, A., and Navab, R. (2000), Biochemical Pharmacology, 60. 1101-1107;
Massague, J., Weis-Garcia, F. (1996) Cancer Surveys. 27:41-64; Philip, P.A., and
Harris, A.L. (1995), Cancer Treatment and Rescarch. 78: 3-27, Lackey, K. et al
Bioorganic and Medicinal Chemistry Letters, (10), 2000, 223-226; U.S. Patent No.
6,268,391; and Martinez-lacaci, L., et al, Int. J. Cancer (2000), 88(1), 44-52.

Inhibitors of Phosphotidyl inositol-3 Kinase family members including
blockers of PI3-kinase, ATM, DNA-PK, and Ku may also be useful in the present
invention. Such kinases are discussed in Abraham, R.T. (1996), Current Opinion in
Immunology. 8 (3) 412-8; Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-
3308; Jackson, S.P. (1997), International Journal of Biochemistry and Cell Biology.
29 (7):935-8; and Zhong, H. et al, Cancer res, (2000) 60(6), 1541-1545.

Also of interest in the present invention are Myo-inositol signaling inhibitors
such as phospholipase C blockers and Myoinositol analogues. Such signal inhibitors
are described in Powis, G., and Kozikowski A., (1994) New Molecular Targets for
Cancer Chemotherapy ed., Paul Workman and David Kerr, CRC press 1994,
London.

Another group of signal transduction pathway inhibitors are inhibitors of Ras

Oncogene. Such inhibitors include inhibitors of farnesyltransferase, geranyl-geranyl
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transferase, and CAAX proteases as well as anti-sense oligonucleotides, ribozymes

and immunotherapy. Such inhibitors have been shown to block ras activation in

cells containing wild type mutant ras, thereby acting as antiproliferation agents. Ras

oncogene inhibition is discussed in Scharovsky, O.G., Rozados, V.R., Gervasoni,

5 S.I. Matar, P. (2000), Journal of Biomedical Science. 7(4) 292-8; Ashby, M.N.

(1998), Current Opinion in Lipidology. 9 (2) 99 — 102; and BioChim. Biophys. Acta,
(19899) 1423(3):19-30.

As mentioned above, antibody antagonists to receptor kinase ligand binding

may also serve as signal transduction inhibitors. This group of signal transduction

10 pathway inhibitors includes the use of humanized antibodies to the extracellular

ligand binding domain of receptor tyrosine kinases. For example Imclone C225

EGFR specific antibody (see Green, M.C. et al, Monoclonal Antibody Therapy for

Solid Tumors, Cancer Treat. Rev., (2000), 26(4), 269-286); Herceptin ® erbB2

antibody (sec Tyrosine Kinase Signalling in Breast cancer:erbB Family Receptor

15  Tyrosine Kniases, Breast cancer Res., 2000, 2(3), 176-183); and 2CB VEGFR2

specific antibody (see Brekken, R.A. et al, Selective Inhibition of VEGFR2 Activity

by a monoclonal Anti-VEGF antibody blocks tumor growth in mice, Cancer Res.
(2000) 60, 5117-5124).

Non-receptor kinase angiogenesis inhibitors may also be useful in the present

20  invention. Inhibitors of angiogenesis related VEGFR and TIE2 are discussed above

in regard to signal transduction inhibitors (both receptors are receptor tyrosine

kinases). Angiogenesis in general is linked to erbB2/EGFR signaling since

inhibitors of erbB2 and EGFR have been shown to inhibit angiogenesis, primarily

VEGF expression. Accordingly, non-receptor tyrosine kinase inhibitors may be

25  used in combination with the compounds of the present invention. For example,

anti-VEGF antibodies, which do not recognize VEGFR (the receptor tyrosine

kinase), but bind to the ligand; small molecule inhibitors of integrin (alpha, betas)

that will inhibit angiogenesis; endostatin and angiostatin (non-RTK) may also prove

useful in combination with the disclosed compounds. (See Bruns CJ et al (2000),

30  Cancer Res., 60: 2926-2935; Schreiber AB, Winkler ME, and Derynck R. (1986),

Science, 232: 1250-1253; Yen L et al. (2000), Oncogene 19: 3460-3469).
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Agents used in immunotherapeutic regimens may also be useful in
combination with the compounds of formula (I). There are a number of
immunologic strategies to generate an immune response. These strategies are
generally in the realm of tumor vaccinations. The efficacy of immunologic

5 approaches may be greatly enhanced through combined inhibition of signaling
pathways using a small molecule inhibitor. Discussion of the immunologic/tumor
vaccine approach against ertbB2/EGFR are found in Reilly RT et al. (2000), Cancer
Res. 60: 3569-3576; and Chen Y, Hu D, Eling DJ, Robbins J, and Kipps TJ. (1998),
Cancer Res. 58: 1965-1971.

10 Agents used in proapoptotic regimens (e.g., bcl-2 antisense oligonucleotides)
may also be used in the combination of the present invention. Members of the Bcl-2
family of proteins block apoptosis. Upregulation of bcl-2 has therefore been linked
to chemoresistance. Studies have shown that the epidermal growth factor (EGF)
stimulates anti-apoptotic members of the bcl-2 family (i.e., mcl-1). Therefore,

15  strategics designed to downregulate the expression of bcl-2 in tumors have
demonstrated clinical benefit and are now in Phase IIIII trials, namely Genta's
G3139 bel-2 antisense oligonucleotide. Such proapoptotic strategies using the
antisense oligonucleotide strategy for bel-2 are discussed in Water JS et al. (2000), J.
Clin. Oncol. 18: 1812-1823; and Kitada S et al. (1994), Antisense Res. Dev. 4: 71-

20 79.

Cell cycle signalling inhibitors inhibit molecules involved in the control of
the cell cycle. A family of protein kinases called cyclin dependent kinases (CDKs)
and their interaction with a family of proteins termed cyclins controls progression
through the cukaryotic cell cycle. The coordinate activation and inactivation of

25  different cyclin/CDK complexes is necessary for normal progression through the
cell cycle. Several inhibitors of cell cycle signalling are under development. For
instance, examples of cyclin dependent kinases, including CDK2, CDK4, and CDK6
and inhibitors for the same are described in, for instance, Rosania et al, Exp. Opin.

Ther. Patents (2000) 10(2):215-230.
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In one embodiment, the cancer treatment method of the claimed invention
includes the co-administration a compound of formula I and/or a pharmaceutically
acceptable salt thereof and at least one anti-neoplastic agent, such as one sclected
from the group consisting of anti-microtubule agents, platinum coordination
complexes, alkylating agents, antibiotic agents, topoisomerase II inhibitors,
antimetabolites, topoisomerase I inhibitors, hormones and hormonal analogues,
signal transduction pathway inhibitors, non-receptor tyrosine kinase angiogenesis
inhibitors, immunotherapeutic agents, proapoptotic agents, and cell cycle signaling
inhibitors.

Because the pharmaceutically active compounds of the present invention are
active as PI3 kinase inhibitors, particularly the compounds that modulate/inhibit
PI3Ka, it is useful in treating cancer. Because the pharmaceutically active
compounds of the present invention are also active against one or more of PI3KJ,
PI3Kp, and/or PI3Ky, they exhibit therapeutic utility in treating a discase state
sclected from: autoimmune disorders, inflammatory diseases, cardiovascular
diseases, neurodegenerative diseases, allergy, asthma, pancreatitis, multiorgan
failure, kidney diseases, platelet aggregation, sperm motility, transplantation
rejection, graft rejection and lung injuries.

When a compound of Formula (I) is administered for the treatment of a
discase state selected from: autoimmune disorders, inflammatory diseases,
cardiovascular disecases, neurodegencrative discases, allergy, cancer, asthma,
pancreatitis, multiorgan failure, kidney diseases, platelet aggregation, sperm
motility, transplantation rejection, graft rejection or lung injuries, the term "co-
administering” and derivatives thercof as used herein is meant cither simultancous
administration or any manner of separate sequential administration of a PI3 kinase
inhibiting compound, as described herein, and a further active ingredient or
ingredients, known to be useful in the treatment of such autoimmune disorder,
cancer, inflammatory diseases, cardiovascular disease, neurodegenerative disease,
allergy, asthma, pancreatitis, multiorgan failure, kidney diseases, platelet
aggregation, sperm motility, transplantation rejection, graft rejection and/or lung

injuries.
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Biological assavs
PI3K alpha Leadseeker SPA Assay

Compounds of the present invention were tested according to the following assays
and found as inhibitors of PI3 kinases, particularly PI3Ka. The exemplified
5 compounds were tested and found active against PI3Ka. The 1Csy’s ranged from
about 1 nM to 10 pM. The majority of the compounds were under 500 nM; the most

active compounds were under 10 nM.

The compound of Example 249 was tested generally according to the assays

10 described herein and in at least one experimental run exhibited a IC50 value: equal
to 1.6 nM against PI3Ka.

The compound of Example 252 was tested generally according to the assays
described herein and in at least one experimental run exhibited a IC50 value: equal
to 0.8 nM against PI3Ka.

15  The compound of Example 263 was tested gencrally according to the assays
described herein and in at least one experimental run exhibited a IC50 value: equal
to 7.9 nM against PI3Ka.

The compound of Example 289 was tested gencrally according to the assays
described herein and in at least one experimental run exhibited a IC50 value: equal

20  to 2.5 nM against PI3Ka.

The compound of Example 154 was tested gencrally according to the assays
described herein and in at least one experimental run exhibited a IC50 value: equal
to 316 nM against PI3Ka.

The compound of Example 156 was tested gencrally according to the assays

25  described herein and in at least one experimental run exhibited a IC50 value: equal
to 79 nM against PI3Ko.

The compound of Example 224 was tested gencrally according to the assays
described herein and in at least one experimental run exhibited a IC50 value: equal

to 1000 nM against PI3Ka.
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Assay principle

SPA imaging beads are microspheres containing scintillant which emit light in the
red region of the visible spectrum. As a result, these beads are ideally suited to use
with a CCD imager such as the Viewlux. The Leadseeker beads used in this system
are polystyrene beads that have been coupled with polyethyleneimine. When added
to the assay mixture, the beads absorb both the substrate (PIP2) and product (PIP3).
Adsorbed P*-PIP3 will cause an increase in signal, measured as ADUs (analog to
digital units). This protocol details the use of the PEI-PS Leadsecker beads for
assays using His-p110/p85 PI3K alpha.

Assay protocol
Solid compounds are typically plated with 0.1 ul of 100% DMSO in all wells

(except column 6 and 18) of a 384-well, flat bottom, low volume plate (Greiner
784075). The compounds are serially diluted (3-fold in 100% DMSO) across the
plate from column 1 to column 12 and column 13 to column 24 and leave column 6

and 18 containing only DMSO to yield 11concentraions for each test compound.

The assay buffer contains MOPS (pH 6.5), CHAPS, and DTT. PI3K alpha and PIP2
(L-alpha-D-myo-Phosphatidylinositol ~ 4,5-bisphosphate  [PI(4,5)P2]3-O-phospho
linked, D(+)-sn-1,2-di-O-octanoylglyceryl, CellSignals # 901) arc mixed and
incubated in the plate with compound for 30min prior to starting the reaction with
the addition of P*-ATP and MgCl, (reagents added using Zoom). Enzyme-free
wells (column 18) are typically done to determine the low control. PEI-PS
Leadseeker beads in PBS/EDTA/CHAPS are added (by Multidrop) to quench the
reaction, and the plates are allowed to incubate for at least one hour (typically
overnight) before centrifugation. The signal is determined using a Viewlux detector
and is then imported into curve fitting software (Activity Base) for construction of
concentration response curves. The percent inhibition of activity is calculated
relative to high controls (C1, 0.1yl DMSO in column 6, rows A-P)) and low controls
(C2, 5 pl of 40 uM PIP2 in buffer in column 18, rows A-P) using, 100*(1-(U1-
C2)/(C1-C2)). The concentration of test compound yielding 50% inhibition is
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determined using the equation, y = (Vmax*x) / (K+x)) + Y2, where "K" is equal to
the IC50. The IC50 values are converted to pIC50 values, i.e., -log IC50 in Molar

concentration.

Celluar assays:
DAY 1
e Plate cells before noon
o 10K cells/well in clear flat-bottomed 96-well plates (fv. 105ul)
o Last four wells in last column receive media only
o Place in 37degC incubator overnight
e Compound plate
o Prepare in polypropylene round-bottomed 96-well plates; §
compounds per
plate, 11-pt titrations of cach (3x serial dilution), DMSO in last column
(0.15% f.c. on cells)
o 15ul in first well, 10ul DMSO in the rest; take Sul from first well and
mix in next, continue across plate (excluding last column); scal with
foil lid and place at 4degC
DAY 2
e Take out Lysis buffer inhibitors (4degC/-20degC) and compound plates
(4degC), thaw on bench top; make 1x Tris wash buffer (WB) to fill reservoir
on plate washer and top oft bench supply (use MiliQ), turn on centrifuge to
allow it to cool
¢ Block MSD plates
o Make 20ml 3% blocking solution/plate (600 mg blocker A in 20ml
WB), add 150ul/well and incubate at RT for at least 1 hr
¢ Add compound (while blocking)
o Add 300ul growth media (RPMI w/ Q, 10% FBS) per well (682x dil
of compound) to each compound plate
o Add 5ul compound dilution into each well (£.v. 110ul) on duplicate
plates

o Place in 37degC incubator for 30min
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e Make lysates

e}

Prepare MSD Lysis buffer; for 10ml add 200ul protease inhibitor
solution, and 100ul each of Phosphatase inhibitors I & II (Keep on
ice until ready for use)

Remove plates post-incubation, aspirate media with plate washer,
wash 1x with cold PBS, and add 80ul MSD Lysis buffer per well;
incubate on shaker at 4degC for >30min

Spin cold at 2500rpm for 10min; leave plates in 4degC centrifuge

until ready for use

¢ AKT duplex assay

o}

Wash plates (4x with 200ul/well WB in plate washer); tap plates on
paper towel to blot

Add 60ul of lysates/well, incubate on shaker at RT for 1 hr

During incubation prepare detection Ab (3 ml/plate; 2 ml WB and 1
ml blocking solution w/ Ab at 10nM); repeat wash step as above
Add 25ul of Ab/well, incubate on shaker at RT for 1 hr; repeat wash
step as above

Add 150ul/well 1x Read Buffer (dilute 4x stock in ddH2O,
20ml/plate), read immediately

e Analysis

O

O

Observe all the data points at each compound concentration.

The data point from highest inhibitor concentration must be equal or
greater than 70% of DMSO control.

IC50 for duplicate runs must be within 2-fold of each other (not
flagged in summary template).

Y min must be greater than zero; if both mins are red flagged (>35)
then compound is listed as inactive (IC50= > highest dose). If only
one min is red flagged, but still <50 then call IC50 as listed.

Any data points equal or greater than 30% off the curve will not be

considered.
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Cell Growth/Death Assay:

BT474, HCC1954 and T-47D (human breast) were cultured in RPMI-1640
containing 10% fetal bovine serum at 37°C in 5% CO, incubator. Cells were split
into T75 flask (Falcon #353136) two to three days prior to assay set up at density
which yields approximately 70-80% confluence at time of harvest for assay. Cells
were harvested using 0.25% trypsin-EDTA (Sigma #4049). Cell counts were
performed on cell suspension using Trypan Blue exclusion staining. Cells were then
plated in 384 well black flat bottom polystyrene (Greiner #781086) in 48 ul of
culture media per well at 1,000 cells/well. All plates were placed at 5% CO,, 37°C
overnight and test compounds were added the following day. One plate was treated
with CellTiter-Glo (Promega #G7573) for a day 0 (t=0) measurement and read as
described below. The test compounds were prepared in clear bottom polypropylene
384 well plates (Greiner#781280) with consecutive two fold dilutions. 4 ul of these
dilutions were added to 105 ul culture media, after mixing the solution, 2 ul of these
dilutions were added into each well of the cell plates. The final concentration of
DMSO in all wells was 0.15%. Cells were incubated at 37°C, 5% CO, for 72 hours.
Following 72 hours of incubation with compounds each plate was developed and
read. CellTiter-Glo reagent was added to assay plates using a volume equivalent to
the cell culture volume in the wells. Plates were shaken for approximately two
minutes and incubated at room temperature for approximately 30 minutes and
chemiluminescent signal was read on the Analyst GT (Molecular Devices) reader.
Results were expressed as a percent of the t=0 and plotted against the compound
concentration. Cell growth inhibition was determined for each compound by fitting
the dose response with a 4 or 6 parameter curve fit using XLfit software and
determining the concentration that inhibited 50% of the cell growth (gIC50) with the
Y min as the t=0 and Y max as the DMSO control. Value from wells with no cells
was subtracted from all samples for background correction.

Additional references:

The compounds of the present invention can also be tested to determine their

inhibitory activity at PI3K o, PI3K9, PI3K and PI3Ky according to the assays in the

following references:
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For all PI3K isoforms:
1. Cloning, expression, purification, and characterization of the human Class la

phosphoinositide 3-kinase isoforms: Meier, T.I.; Cook, J.A.; Thomas, J.E.;

Radding, J.A.; Horn, C.; Lingaraj, T.; Smith, M.C. Protein Expr. Purif.,

5 2004, 35(2), 218.
2. Competitive fluorescence polarization assays for the detection of

phosphoinositide kinase and phosphatase activity: Drees, B.E.; Weipert, A.;

Hudson, H.; Ferguson, C.G.; Chakravarty, L., Prestwich, G.D. Comb.

Chem. High Throughput.Screen., 2003, 6(4), 321.

10 For PI3Ky: WO 2005/011686 Al

The pharmaceutically active compounds within the scope of this invention
arc useful as PI3 Kinase inhibitors in mammals, particularly humans, in need
thereof.

The present invention therefore provides a method of treating diseases

15 associated with PI3 kinase inhibition, particularly: autoimmune disorders,
inflammatory diseases, cardiovascular diseases, neurodegenerative diseases, allergy,
asthma, pancreatitis, multiorgan failure, kidney discases, platelet aggregation,
cancer, sperm motility, transplantation rejection, graft rejection and lung injuries and
other conditions requiring PI3 kinase modulation/inhibition, which comprises

20  administering an effective compound of Formula (I) or a pharmaceutically
acceptable salt thereof. The compounds of Formula (I) also provide for a method of
treating the above indicated disease states because of their ability to act as PI3
inhibitors. The drug may be administered to a patient in need thercof by any
conventional route of administration, including, but not limited to, intravenous,

25  intramuscular, oral, subcutaneous, intradermal, and parenteral.

The pharmaceutically active compounds of the present invention are
incorporated into convenient dosage forms such as capsules, tablets, or injectable
preparations. Solid or liquid pharmaceutical carriers are employed. Solid carriers
include, starch, lactose, calcium sulfate dihydrate, terra alba, sucrose, talc, gelatin,

30  agar, pectin, acacia, magnesium stearate, and stearic acid. Liquid carriers include
syrup, peanut oil, olive oil, saline, and water. Similarly, the carrier or diluent may

include any prolonged release material, such as glyceryl monostearate or glyceryl
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distearate, alone or with a wax. The amount of solid carrier varies widely but,

preferably, will be from about 25 mg to about 1 g per dosage unit. When a liquid

carrier is used, the preparation will be in the form of a syrup, elixir, emulsion, soft

gelatin capsule, sterile injectable liquid such as an ampoule, or an aqueous or
5 nonaqueous liquid suspension.

The pharmaceutical preparations are made following conventional
techniques of a pharmaceutical chemist involving mixing, granulating, and
compressing, when necessary, for tablet forms, or mixing, filling and dissolving the
ingredients, as appropriate, to give the desired oral or parenteral products.

10 Doses of the presently invented pharmaceutically active compounds in a
pharmaceutical dosage unit as described above will be an efficacious, nontoxic
quantity preferably sclected from the range of 0.001 - 100 mg/kg of active
compound, preferably 0.001 - 50 mg/kg. When treating a human patient in need of a
PI3K inhibitor, the selected dose is administered preferably from 1-6 times daily,

15 orally or parenterally. Preferred forms of parenteral administration include
topically, rectally, transdermally, by injection and continuously by infusion. Oral
dosage units for human administration preferably contain from 0.05 to 3500 mg of
active compound. Oral administration, which uses lower dosages is preferred.
Parenteral administration, at high dosages, however, also can be used when safe and

20  convenient for the patient.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular PI3 kinase inhibitor in use, the
strength of the preparation, the mode of administration, and the advancement of the
discase condition. Additional factors depending on the particular patient being

25  treated will result in a need to adjust dosages, including patient age, weight, diet, and
time of administration.

The method of this invention of inducing PI3 kinase inhibitory activity in
mammals, including humans, comprises administering to a subject in need of such
activity an effective PI3 kinase modulating/inhibiting amount of a pharmaceutically

30  active compound of the present invention.

The invention also provides for the use of a compound of Formula (I) in the

manufacture of a medicament for use as a PI3 kinase inhibitor.
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The invention also provides for the use of a compound of Formula (I) in the
manufacture of a medicament for use in therapy.

The invention also provides for the use of a compound of Formula (I) in the
manufacture of a medicament for use in treating autoimmune disorders,
inflammatory diseases, cardiovascular diseases, neurodegenerative diseases, allergy,
asthma, pancreatitis, multiorgan failure, kidney diseases, platelet aggregation,
cancer, sperm motility, transplantation rejection, graft rejection and lung injuries.

The invention also provides for a pharmaceutical composition for use as a
PI3 inhibitor which comprises a compound of Formula (I) or a pharmaceutically
acceptable carrier.

The invention also provides for a pharmaceutical composition for use in the
treatment of autoimmune disorders, inflammatory diseases, cardiovascular diseases,
neurodegenerative diseases, allergy, asthma, pancreatitis, multiorgan failure, kidney
diseases, platelet aggregation, cancer, sperm motility, transplantation rejection, graft
rejection and lung injuries, which comprises a compound of Formula (I) or a
pharmaceutically acceptable carrier.

In addition, the pharmaceutically active compounds of the present invention
can be co-administered with further active ingredients, including compounds known
to have utility when used in combination with a P13 kinase inhibitor.

Without further claboration, it is believed that one skilled in the art can,
using the preceding description, utilize the present invention to its fullest extent.
The following examples are, therefore, to be construed as merely illustrative and not

a limitation of the scope of the present invention in any way.

Experimental Details

The compounds of the following examples are readily made according to

Schemes 1 or by analogous methods.
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Conditions: a) 2 M HCI in diethylether, THF, rt; then sodium iodide, propionitrile, reflux; b) aryl
(R1) bromide, palladium catalyst, 2 M K,COs, dioxane, heat; ¢) bis(pinacolato)diboron, potassium
acetate, palladium catalyst, dioxane, heat; d) heteroaryl (R2) bromide, palladium catalyst, saturated

aqueous NaHCO;, dioxane, heat.
Example 1

5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonamide

a) 6-bromo-4-iodoquinoline

Following the general procedure of Wolf, Christian et al. (SynLett 2003 12,
1801-1804), to a solution of 6-bromo-4-chloroquinoline (30 g, 0.124 mol) in
anhydrous THF (500 mL) was added 2 M HCl in diethylether (74 mL, 0.148 mol). A
white precipitate formed immediately. After stirring for 30 min, the suspension was
concentrated in vacuo and dried under vacuum to provide 6-bromo-4-
chloroquinoline hydrochloride as an off-white solid (34.6 g, quantitative yield).

A 3-neck roundbottom flask equipped with a reflux condenser and
mechanical stirrer was charged with 6-bromo-4-chloroquinoline hydrochloride (34.6
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g, 0.124 mol), anhydrous sodium iodide (92.93 g, 0.62 mol) and propionitrile (1 L).
The resulting slurry was stirred vigorously at reflux for 96 hrs. The solution was
cooled to room temperature and 500 mL of 10% K,CO; solution was added,
followed by a 200 mL of a 5% sodium sulfite solution. The reaction mixture was
extracted with CH,Cl, (600 mL x 4). The combined organic extracts were dried
(Na,SOy), filtered and conc. in vacuo to provide the title compound as an off-white
solid (41.8 g, >quantitative yield), which was used without further purification.
LCMS [M]" = 333.8, 334.8, 336.0 and 337.0; H' NMR (400 MHz, d-DMSO)
d (ppm) =7.98-7.96 (2 H, m), 8.14-8.16 (1 H, m), 8.23 (1 H, d), 8.53 (1 H, d).

b) 6-bromo-4-(4-pyridinyl)quinoline

A 1 L sealed tube charged with 6-bromo-4-iodoquinoline (11.58 g, 0.0347
mol), 4-pyridineboronic acid (5.97 g, 0.0486 mol),
tetrakis(triphenyphosphine)palladium([0] (2.0 g, 0.00173 mol), 2 M aqueous
potassium carbonate (152 mL) and 1,4-dioxane (152 mL) was stirred at 100 °C for
28 hrs. After cooling to rt, the organic layer was separated and the aqueous portion
extracted with EtOAc (200 mL x 3). The combined organic extracts were dried
(NaxSQy), filtered and partially concentrated in vacuo. The resultant mixture was
filtered to give the title compound (9.13 g) as a tan solid. The residual supernatant
was concentrated to dryness and purified by silica gel chromatography (100% ethyl
acetate to 2% methanol in ethyl acetate) to provide an additional 0.036 g of the title
compound as a tan solid (combined 9.166 g, 92% yield).

LCMS [M]" =285.9; 287.8. H' NMR (400 MHz, 4-DMSO) & (ppm) = 7.53-
7.71 (3H, m), 7.85 (1 H, s), 8.05 (1 H, d), 8.17 (1 H, d), 8.81 (2 H, d),9.05 (1 H, d)

c¢) 4-(4-pyridinyl)-6-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)quinoline

A mixture of (6-bromo-4-(4-pyridinyl)quinoline (5.0 g, 17.5 mmol),
bis(pinacolato)diboron (4.9 g, 19.3 mmole), potassium acetate (5.2 g, 52.6 mmol),
and dichloro-[1,1°bis(diphenylphosphino)ferrocene]palladium (II) dichloromethane
adduct (430 mg, 0.53 mmol) in dioxane (30 mL) was heated at 130 °C for 4 h and

cooled to room temperature. The reaction was cooled and filtered through Na,SO4

-70-
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and Celite onto silica. The mixture was purified by silica gel chromatography eluting
with EtOAc/ ethanol (0-20% methanol gradient) to give the title compound as a
semi-pure solid. (2.14 g, 64 % ) mix of boronic acid and ester used without further

purification.

d) 5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonamide

A mixture of 4-(4-pyridinyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yDquinoline (250 mg, 0.75 mmol), 5-bromopyridine-3-sulfonamide (213 mg, 0.9

10 mmol), tetrakistriphenylphosphine palladium (0) (95 mg, 0.08 mmol), and saturated

aqueous NaHCO; (2.5 mL), and dioxane (5 mL) ) was heated at 120 °C for 1 h and

cooled to room temperature. The reaction mixture was filtered through Celite and

the solvent was removed under reduced pressure. The crude product was purified by

Gilson reverse phase HPLC (8-25% 6 min gradient 0.1% TFA in H,O / CH3CN)

15  followed by neutralization with saturated aqueous NaHCOQO; and extracted into

EtOAc. Evaporation provided the title compound as an off white solid. (85 mg,
31%). ESMS [M+H]*=363.1

The following compounds were or can be prepared following the general procedures

20  used to prepare the compound of Example 1:

MS(ES)
Example Structure .
[M+H]
2 338
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5 Conditions: a) heteroaryl (R2) boronic acid or heteroaryl (R2) boronate, palladium catalyst, 2 M

potassium carbonate, heat; or heteroaryl (R2) stannane, palladium catalyst, dioxane, heat.

Example 107

6-[5-(methylsulfonyl)-3-pyridinyl]-4-(4-pyridinyl)quinoline

10
A mixture of (6-bromo-4-(4-pyridinyl)quinoline (250 mg, 0.88 mmol), 5-
methylsulfonyl pyridine-3-boronic acid (201 mg, 1.0 mmol),
tetrakistriphenylphosphine palladium (0) (104 mg, 0.09 mmol), and sat. aqueous
NaHCOs; (1.75 mL), in dioxane (5 mL) was heated at 110 °C for 1 h then cooled to
15 room temperature. The rxn was filtered through Celite and Na,SO4 onto silica and
the crude product was purified by column chromatography (5% EtOAc/Hex — 10%
Ethanol/EtOAc ; 30 min gradient). Evaporation and precipitation from MeOH/water
(2/98) provided the title compound as a yellow solid. (160 mg, 50%). ESMS
[M+H]*T=362.1
20
The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 107:
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Conditions: a) aryl (R1) boronic acid or aryl (R1) boronate, palladium catalyst, 2 M potassium
carbonate, dioxane, heat; then heteroaryl (R2) boronic acid or heteroaryl (R2) boronate, palladium

catalyst, 2 M potassium carbonate, heat.
Example 139

2-amino-5-{4-[3-(aminosulfonyl)phenyl]-6-quinolinyl }-3-pyridinesulfonamide

A mixture of 4-iodo-6-bromoquinoline (1.18 g, 3.53 mmol), 3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide (1 g, 3.53 mmol),
dichloro- [1,1’bis(diphenylphosphino) ferrocene] palladium (II) dichloromethane
adduct (177 mg, 0.176 mmol), 2 M potassium carbonate (5 mL), in dioxane (15
mL) was heated at 100 °C for 1.5 h and cooled to room temperature. LCMS
indicated the reaction was finished. To the finished reaction was added 2-amino-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-pyridinesulfonamide (1.2 g, 4
mmol), Dichloro- [1,1’bis(diphenylphosphino) ferrocene] Palladium (II)

-97-
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dichloromethane adduct (177 mg, 0.176 mmol), and 2 M potassium carbonate (5

mL). The reaction was heated at 100°C for 3 h and cooled to room temperature. The

dioxane and water were separated and the dioxane evaporated to get the crude

product which was purified on silica gel eluting with ethyl acetate/methanol, 0-3%

methanol. The product which crystallized from ethyl acetate contained ethyl acetate.

The ethyl acetate was removed by dissolving the product in a excess of acetone and

evaporation, Residual acetone was then removed by triturating with distilled water at

60 deg followed by filtration and drying under vacuum. A yield of the title
compound (540 mg, 31 %) was obtained. MS(ES)+ m/e 484 [M+H]".

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 139

MS(ES)
Example Structure .
[M+H]
140 442
141 527
142 498

-98 -



0 324 171 HON ...."
299 174 -..* NH2

HO NO

368 172 0 H2N H2NO --- 342 173 |

PCT/US2008/063819

WO 2008/144463
143 504
144 387
145 377
146 461
147 391
148 461
149 475

-99-

0 H2N



383 1750 -... HN/O 0 381 176 *--.. HNNH *...- 366 177 N N.N--- | |
N,-- * 434 178 0 N
WO 2008/144463 PCT/US2008/063819

150 442
151 341
N\
NP =
152 'S 341
=
—
N

Scheme 4:

! R1
Br. SN Br. R2
a X b N
i —_—
N/ Z =z
N N

Conditions: a) aryl (R1) boronic acid or aryl (R1) boronate, palladium catalyst, 2 M potassium

5 carbonate, dioxane, heat; b) bis(pinacolato)diboron, potassium acetate, palladium catalyst, dioxane,

heat; then heteroaryl (R2) bromide, palladium catalyst, 2 M potassium carbonate, heat.
Example 153

10 2-amino-5-[4-(1H-pyrazol-4-yl)-6-quinolinyl]-3-pyridinesulfonamide

a) 6-bromo-4-(1H-pyrazol-4-yl)quinoline
15 A mixture of 6-bromo-4-iodoquinoline (1.37 g, 4 mmol) and 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (852 mg, 4 mmol), dichloro-
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[1,1’bis(diphenylphosphino) ferrocene] palladium (II) dichloromethane adduct (162
mg, 0.2 mmol), 2 M potassium carbonate (6 mL), in dioxane (25 mL) was heated at
100 °C for 1.5 h and cooled to room temperature.The dioxane and water were
separated and the dioxane evaporated to get the crude product which was purified on

5  silica gel eluting with ethyl acetate/methanol, 0-3% methanol. A yield of the title
compound (340 mg, 34 %) was obtained. MS(ES)+ m/e 275 [M+H]".

b) 2-amino-5-[4-(1H-pyrazol-4-yl)-6-quinolinyl]-3-pyridinesulfonamide

10 6-bromo-4-(1H-pyrazol-4-yl)quinoline(330 mg,1.2 mmol), 4,4,4'.4',5,55"5'"-
octamethyl-2,2'-bi-1,3,2-dioxaborolane (304 mg, 1.2 mmol), dichloro-
[1,1°bis(diphenylphosphino)ferrocene]palladium (II) dichloromethane adduct (48
mg, 0.06 mmol), potassium acetate (352 mg, 3.6 mmol), in dioxane (5 mL) was
heated at 100 °C for 1.5 h and cooled to room temperature. LCMS indicated the

15  reaction was complete (formation of 4-(1H-pyrazol-4-yl)-6-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)quinoline).

To this same reaction mixture was added dichloro-
[1,1’bis(diphenylphosphino)ferrocene]palladium (II) dichloromethane adduct (48
mg, 0.06 mmol), 2-amino-5-bromo-3-pyridinesulfonamide (280 mg, 1 mmol) and 2

20 M potassium carbonate (1.5 mL). The reaction mixture was heated a second time to
115 °C for 18 h. The dioxane and water were separated and the dioxane evaporated.
The crude product was trituated with methylene chloride (insoluble), then dissolved
in DMF and filtered through a glass fiber filter. The DMF was evaporated and the
product triturated with methanol, filtered and dried. A yield of the title compound

25 (108 mg, 22 %, two steps) was obtained. MS(ES)+ m/e 395 [M+H]*.

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 153
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160 338
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7...Ns4101 110 r:-..., N N 513 Schene 5. C Ri R2

Condi tions: a) bis(pinacol ato)di borm, p pall adi um catal yst, potassium
acet at e, wWpor@446hdeat ; t hen Sheteroaryl (R2) brom de, paritsdéosmnisat al yst,
2 M pot assi um car bonate, heat; then aryl (Rl) boronic acid or aryl (R1)
boronate, palladiumcatalyst, 2 M potassium carbonate, heat. Exanple 189

102-arni no-5- (4- [3-( am nosul fonyl)phenyl]-6-qui nolinyl
}-3-pyridi ngsul fonam dg SO2NH2
18% 473
280 411
281 407.2
282 3497
283 416.9
N
284 ~ 332.7
N X N '
/
N
285 469.1




Thi s conmpound was prepared in one pot (three steps) with no workups between

st eps.

A m xture of 6-brono-4-chloroquinoline,

bi s( pi nacwbab@)di4s6r on,

[ 1, 1' bi s(di phenyl phosphi no) 15 ferrocenel
01 mol),

adduct (81.

S ny,

(506 my, 2 mmol),

di chl or o-

(484 ng, 2 nrnol),
PCT/US2008/063819

pal I adium (I11) dichl oronet hane
and potassi um acetate (588 ny,

6 mol) in

di oxane (6 nL) was heated at 100 Cfor 4 h. To this reaction was added

2-am no-5-b
t he pal | adi
m.) The rea
reacti on wa
yl ) benzenes
[1,1" bis(di
adduct (81.
reacti on wa

the crude m

et hyl aceta
et hyl aceta
4841 MF1- Tr.

t he general

Structure MS(ES)

ronmo- 3- pyri di nesul fo ide, (560 nmg 2 Mol ) an|equal anount of
um cat al yst |used abo 01 mmol) and 2 M pot assi um carbonate (3
ction was hegated at 95 deg centigrade for one hour. To this
5 add&%%3 (4,4,5,5-t arn 1-1,3,2-dhﬂ§ or ol an- 2-
ul f on (566 ny nmol i chl orq- :
phenylphosphlno) fe rd enel Jpal l adium (11) dichl oromet hane
5 nmg, 0 1 rnnol) and 2 pot assi um|carbonate|(3 nL). The
5 heated at 95 t for thr rs. The sol vent Wwas evaporated and
terial puriffied by silica gel chromatography 1eluting with
[ e. The product was ified further |by crystallizing from hot
[e. Obtained 181 ng 7% for threg steps. MB(ES)+ Ink
10 The fol ljow ng co Qunds yere or dan be prepared follow ng
proc res lused to> T Rpar g e conpqund f Exanple 189: Exanpl e
M-H] # 190 H2AN | 40 42019 -4"" N1 0=5=00 N
N
N

288 475.1

289 460.2

290 4322

291 435.2
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292 509.1
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Scheme 5:

10

15

Conditions: a) bis(pinacolato)diboron, p palladium catalyst, potassium acetate, dioxane, heat; then
heteroaryl (R2) bromide, palladium catalyst, 2 M potassium carbonate, heat; then aryl (R1) boronic

acid or aryl (R1) boronate, palladium catalyst, 2 M potassium carbonate, heat.

Example 189

2-amino-5-{4-[3-(aminosulfonyl)phenyl]-6-quinolinyl }-3-pyridinesulfonamide

SO,NH,

L I

(@)
A\Y

7~

This compound was prepared in one pot (three steps) with no workups between
steps. A mixture of 6-bromo-4-chloroquinoline, (484 mg, 2 mmol),
bis(pinacolato)diboron, (506 mg, 2 mmol), dichloro- [1,1’bis(diphenylphosphino)
ferrocene] palladium (II) dichloromethane adduct (81.5 mg, 0.1 mmol), and
potassium acetate (588 mg, 6 mmol) in dioxane (6 mL) was heated at 100 °C for 4 h.
To this reaction was added 2-amino-5-bromo-3-pyridinesulfonamide, (560 mg 2

mmol) an equal amount of the palladium catalyst used above (0.1 mmol) and 2 M

- 109 -
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0

N/ O\ 469 294 0 N 1* Nb
WO 2008/144463

10

514 295

potassium carbonate (3 mL). The reaction was heated at 95 deg centigrade for one
hour. To this reaction was added 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzenesulfonamide, (566 mg 2 mmol), dichloro- [1,1’bis(diphenylphosphino)
ferrocene] palladium (II) dichloromethane adduct (81.5 mg, 0.1 mmol) and 2 M
potassium carbonate (3 mL). The reaction was heated at 95 °C for three hours. The
solvent was evaporated and the crude material purified by silica gel
chromatography, eluting with ethyl acetate. The product was purified further by
crystallizing from hot ethyl acetate. Obtained 181 mg (18.7%) for three steps.
MS(ES)+ m/e 484 [M+H]".

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 189:

MS(ES)
Example Structure .
[M+H]
190 420
191 484
192 420
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--'0--.. 531 309 F 0 00=8=0 N..- 531 310 %00 ,,- VC ..,- N$ 311
Schene 6: 5Conditions:a) hexanethylditin,

t et r aki s(wbr2ogisetspl phosphi ne) pal | adi um (0), it hi um chlPeTitu$e008/063819
tetrahydrof nran, heat; b) heteroaryl (R2) brom de, palladium catalyst,
di oxane, heat. Exanple 197

311

Scheme 6:

5 Conditions:  a) hexamethylditin, tetrakis(thriphenylphosphine)palladium (0), lithium chloride,

tetrahydrofuran, heat; b) heteroaryl (R2) bromide, palladium catalyst, dioxane, heat.

Example 197

10 4-(4-pyridinyl)-6-(1H-[1,2,3]triazolo[4,5-b]pyridin-6-yl)quinoline

a) 4-(4-pyridinyl)-6-(trimethylstannanyl)quinoline
15
A mixture of 4-(4-pyridinyl)-6-bromoquinoline (15 g, 53 mmol),
hexamethylditin (19 g, 59 mmol), lithium chloride (16 g, 370 mmol),
tetrakis(triphenyphosphine)-palladium (0) (3 g, 2.7 mmol), in tetrahydrofuran (400
mL) was heated at reflux for 16 hours, at which time the reaction was allowed to
20 cool to room temperature and concentrated under reduced pressure. Methylene
chloride (500 mL) was added to the residue and the mixture was stirred for 2 hours

to help break up the solids. The mixture was then filtered and concentrated under
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104- (4-pyridinyl)-6-(1H 11, 2, 31tri azol 014, 5- bl pyri di n-6-yl ) quinoline, a)

4- (4-pyridinyl)-64trinmethyl stannanyl ) qui noline 15 A m xture of

4- (4- pyr iwOnyd@)1ésebBr onoqui nol i ne (15 g, 53 mmol ), hexameChyusdeosiosssid9 g, 59
mmol ), lithiumchloride (16 a, 370 mmol),

tetrakis(tri phenyphosphine)-palladium(0) (3 g, 2 7 nmmol), in
tetrahydrofuran (400 nth) was heated at reflux for 16 hours, at which tine
t he react i onredaedgirdsomed The rR0ltiog odsidue was porifiehipesilituge canthac@rpant r at ed

under reduce res ride (500, mM-) was, add o the

oot due: and ERESTLE et UePRFCRgi 58 5t s tsal Byl dart o % he
solids. The abeitdoidWaES(ERSMEIRZ0 gvieH]'and concentrat ed under reduced
pressure. The resulting residue was purified by silica gel chromatography
(gradient: CH2A 2 to 2% MeOH CH2C12) to Rive the title conmpound (11 g, 56
% as a beige) s pyFdidyBIESHE 10K RO FMF i@R)6-yl)quinoli

4- (4-pyridi n?l) 9‘1615};(;}111%1 §?3[H r?(]azol 8 4, g’-’pgﬁlpyriﬁl)qull}né)-lﬁ ) qui nol i ne A
m xture of 6-brono-1H11, 2, 3ilriazol o[ 4, 5-b] pyridine (100 ng, 0.5 m noO,

4- (4-pyridiny0-6-£t it _tBylé&%%@ﬂﬂﬁﬂsljtﬂmuo@ﬁs.(b?pgﬂdfﬁ& (BpomeM @9l ), and

t et raki stri phenyl phosphi ne pall adi un{0) (29 ng,” 0.025 nmol) | r% 1, 4- di oxane
(3.0 10 ni) wmawbhédt-edridinyll-0gtrimdtiglsta@anyDquneline 60 g has nfdl} enéd t o

coll ect the W] ' Ltu N et |~ 0 give an
ot ahi to ol aeEpikuyife S GART & b DBE R 101 (i ARR b0, U5, BT
sol i d wa$0 t rinfrvats elgbaied H0t00eiChémol 8 ho Fhe ecattien tvias Ifdtepdoduatleatstha bei ge

wer e or can BECI b B0 ol ONHY R HEnGEr © s e S e N BoRT cpar
t he conpoundstof cdntangal &ndd hindrxiaipptites. Thé rofcéhitee sdVa( &) tritMutdd+inli8 N N-
e N ol to give the title product as a beige solid (22 mg, 14%). MS(ES)+ m/e 325.1
[M+H]".
15
The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 197:

MS(ES)
Example Structure R
[M+H]
198 324
199 325
200 323
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Scheme 7:
OH OH
Br.
@\ a Br. N COEt b Br. - COOH
—_—
NH. P P
N
R3 2 R3 N R3

OH Cl
R2
c Br X d Br X e =
—_— —_— 2
= N> N
R3 N R3 R3

5 Conditions: a) diethylethoxymethylene malonate, 140 °C, then Dowtherm A, 260 °C; b) 6 N sodium
hydroxide, ethanol, reflux; ¢) Dowtherm A, 260 °C; d) phosphorous oxychloride, reflux; e)
bis(pinacolato)diboron, palladium catalyst, potassium acetate, dioxane, heat; then heteroaryl (R2)
bromide, palladium catalyst, 2 M aqueous potassium carbonate, heat; then aryl (R1) boronic

acid/ester, palladium catalyst, 2 M aqueous potassium carbonate, dioxane, heat.

10
Example 204
2-amino-N,N-dimethyl-5-[8-methyl-4-(4-pyridinyl)-6-quinolinyl]-3-
pyridinesulfonamide

15
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0O 40 - 379 203 14-- o ..... " 0 381 Schene 7: 5Conditions: a)

di et hyl ahoxynet hyl ene nmal onate, 140 C, then Dowtherm A, 260 t; b) 6 N

sodi um hywoaxisda4s46et hanol , reflux; c) Dowmherm A, 260 CpCu)UuSpisspdsay ous
oxychl oride, reflux; e) his(pinacol ato)diboron, palladium catalyst,

pot assi um acet ate, di oxane, heat; then heteroaryl (R2) brom de, pall adium
catal yst, 2 M aqueous potassium carbonate, heat; then al 371 (141) boronic
aci d/ ester, palladiumcatalyst, 2 Nl aqueoys™got assi um cat enate, di oxane,
heat. 10 Exanple 204
2-am no- N, N- di net hy1-548- net hyl - i ﬂ'b;rldln'o 6-qui nolinylt -3-

pyri di nesul f onam de 15 a) ethj?s N

6- br ono- 4- hydr oxy- 8- net hyl - 3- quﬁhpllnec. /;xylate 5A m xture of
4-brono-2-nethylaniline (1.50 g,”8>04 mvf) #Wnd di et hyl et hoxymet hyl ene

mal onate (1.74 g, 8.04 mol) was heated at 140with stirring in an oil bath
for 5.0 h. The reaction was transferred to a heating mantle, Mnmed wth
Dowt herm A (4 nL), and heated at 260 t for 1 h. The reaction was cool ed,

di | uted wi t haeéhwhhdsomafdydivsy-Surperisanmnakascaghoxylaed over ni ght at room 10
tenperature. The suspension was filtered and the filtered solid was washed
with hexanes and dried in a Buchner funnel to give the title conpound (1.90
g, 76% as a tan SolmidmrdVB(ng)brﬁmm%m&]l@la{let—I] (1.¥) g 8.04 mmol) and

6- br ono- 4- hy(&ilet%X%thoxymetﬂ%ene mqlona € (i E'LF éBQ )fﬁlrh(l)l? was lhgated at 140 °C with
stirring in an oil bath for 5.0 h. The reaction was transferred to a heating mantle,

diluted with Dowtherm A (4 mL), and heated at 260 °C for 1 h. The reaction was

cooled, diluted with hexanes, and the suspension was stirred overnight at room
10 temperature. The suspension was filtered and the filtered solid was washed with
hexanes and dried in a Buchner funnel to give the title compound (1.90 g, 76%) as a

tan solid. MS(ES)" m/e 310 [M+H].

b) 6-bromo-4-hydroxy-8-methyl-3-quinolinecarboxylic acid

15 A mixture of ethyl 6-bromo-4-hydroxy-8-methyl-3-quinolinecarboxylate
(1.89 g, 6.09 mmol) and 6 N NaOH (1.22 g, 30.45 mmol, 5.1 mL) in ethanol (30
mL) was heated at reflux for 2.0 h and concentrated in vacuo. The residue was
diluted with water and acidified with 6 N HCl to pH 4. The resulting solid was
filtered, washed with water and diethyl ether, and dried overnight in a Buchner

20  funnel to give the title compound (1.72 g, 99%) as a tan solid. MS(ES)" m/e 282
[M+H].

¢) 6-bromo-8-methyl-4-quinolinol
A mixture of 6-bromo-4-hydroxy-8-methyl-3-quinolinecarboxylic acid (1.80
25 g, 6.36 mmol) and Dowtherm A (10 mL) was heated at 260 °C for 1.0 h. The
reaction was cooled, triturated with hexanes, filtered and dried in a Buchner funnel

to give the title compound (1.43 g, 95%) as a tan solid. MS(ES)" m/e 238 [M+H].
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15A m xture of ethyl 6-brorno-4-hydroxy-8-nethyl-3-quinolinecarboxylate
(1.89 g, 6.09 mol) and 6 N NaCH (1.22 g, 30.45 mmol, 5.1 nlL) in ethanol
(30 nmL) waie 2hesasesh3at reflux for 2.0 h and concent r at ed PCl/Usa@80638The
residue was diluted with water and acidified with 6 N 1-1Cl1 to pH 4. The
resulting solid was filtered, washed with water and diethyl ether, and
dried overnight in a Buchner 20 funnel to give the title conpound (1.72 g,
999 as a tad) (stniohﬂ4&lﬁélﬁ$)madlglqﬁ1&iahrte) 6- brom) 8- met hyl - 4- qui noI inol A

m xture of 6-bro dr 8- nme n ca 1.80 25
g, 6.36 mml) anggdBW%gr(ﬁfﬁb %rfﬁleﬂﬂid' ?3%1 @rﬁz&)@t{déf 6‘Fn°cil . The
reaction wasplesgtoeshs okydhlldﬁdat(ﬁﬁ%l\g t7h. memﬁaﬁwas Iﬁdatel‘d%f eduand 141, b@ded n a
Buchner funnel to rgl ve the title conpound 959 as a tan soI id.

MB(ES) + mi | ROUFSBATRAHANd netjiragzgsh %ddmlfeﬂh?fow?o S‘WHW GUSTRYAS ne A

m xture of @e%l&ﬁ%)s&rd%skm{ei‘éi A di‘f%h'n'ﬂ@lva&lﬂ:mflgveﬂ to 2iv83hé AI®LIm d
phosphor ous &dy oride (10.95 0 mmol ) was heated at reflux for 1 h,

cool ed, pour ddahPe%) éseata&ﬁ‘dldné\8$(|5§ )ied>6yMaHli ti on of 30% amoni um
hydroxi de. The 5 resulting solid was filtered and dried in a vacuum oven
to give the title conpound (1.45 g, 95% as a tan solid. M5(ES) + in/e 256
| MkFLL.  e) @- ami no- NZNmin¢-Nehédhyeth 8 DelSraethyit4-(dpytidimyPr-qunelipy)-36- qui n ol
inyll-3- pyr de 10A m xture of

6- br ono- 4-ch#)>grdg%§ﬁﬁo ?‘ﬁaqu noline (0.300 g, 1.170 mmol),

bi s( pi nat®l| at o) cl Aboixore (06-28¥m@4-LhibrG8-medly)quiline 10.800k] 1170 mmol)

bi s(di phenyl ) oif.errocen I 1 adi um .2;() di chl arone duct
(0.029 g, @%@’ﬁ % dbé?‘?d o) Izgaanhygdroué} ot asSM ace%lﬁ 8“’ 39459 g,
4.676 mmol ) bis(dtbhynylptbs sHlinOfeadeene framdiunda ) it @cinéthaeefddux OO297) m nut es.
The oil bath 15t e raril enoved and to ea s. added

2-ami no- 5- br%ﬁ%—sw)’ g&ﬁﬁhﬁffﬁﬁ{rﬁ%ﬁ%‘ﬁﬁé%cﬁﬁﬁaﬁlﬁé g(% ?}é‘?mbo Y mol ),
di chl orol 1, 1] 4-didxaid d8 RhENWaphREREN 4 QS TAC N ehiRated. adTmﬂlﬁa}h was

di chl or onet hane adduct (0.047 g, 0.058 mmol), and 2 M aqueous potassi um
car bonat & (otcaweragly gemgdr aiblto e reagtion. Wik eadded c-raHOWaROREA-Nd at

reflux for Sﬁ)irrfét}f%‘@z;?ndﬁ%lﬁﬁdml@@t howas 2%'[ enmpey ar julo1y e”@%ﬁ@rogﬁi* to the
reacti on was addéd 5-tetramet hyl-1, 3,2- di oxaborol an- 2-yQpyri di ne

(0.240 g, 1. ‘1157(dmhom})lphoapmmﬂ)@ﬂ@tenﬂpaﬂadlum Wiy (denhbfrli@rngthmo%ﬁhctl ®-087 ex: r ocene
Val | adi I (0. Q47
50 (14 OO MO 0ol 0028 T e Mg

pot assi um car’bonate (
The reacti onmbas Tﬂ&atr@dtuat wraefﬂeamdfaorreﬂﬂx Horah@ mioneent Tiat ed Bath 2&s vacuo.

The resigue was tr turate th 10% NeOH. EtO ( AN through
filter pg(gertemgor 1) H}OVF éo vt\léegeggho@e 68 f% étetra %hé/[ ?gm due was

purified by Jhbﬂﬂ)hr@zh]rbynpﬁgiﬁr&phy(@mwl I |g;:a ge17 ( 7 %M OH: Eﬂlelﬂcl)o[t 0-give the

30 The Tol | oMb HETEEHRUHIE (pene bt B A ST e har WosigOTHE ener ai
procedures usesk ﬁlﬁlo[)r 2PpasRebiteotRimaLadondte BN, 8.520¢mol, 1. Eé(ﬁlm})'aﬁd Structure
MB(ES) [ MH 1,4- dloxane (6 mL). The reaction was heated at reflux for 17 h and concentrated in
25 vacuo. The residue was triturated with 10% MeOH:EtOAc (45 mL), filtered
through filter paper, and the filtrate was concentrated in vacuo. The residue was

purified by flash chromatography on silica gel (7% MeOH:EtOAc) to give the title
compound (0.135 g, 28%) as a yellow powder. MS(ES)" m/e 420 [M+H].

30  The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 204:
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MS(ES)
Example Structure .
[M+H]

205 424

206 420

207 424

208 381

209 377

210 377
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Il H3 0,'00 377 210 HII "..N, H'S, 0" "0 41 377 Schene 8:

Condi tions: a) his(pinacol ato)di boron, potassium acetate, palladium

cat al yst ,woi2o0saide463heat ; t hen 5- 5bronop-2-pyri di nam ne, ppalusaasosiscat al yst ,
2 M potassium carbonate, dioxanc, heat; b) chlorosulfonic acid, 0- reflux;
c) 12.612. 7blH, pyridine, dioxane, Ft -50 t. Exanple 211

103- (1-pi periclinyl sul fonyl)-5-14-(4-pyridinyl)-6-quinolinyll-2-pyridinamn
e a) 5-14-(8eheyrei&di nyl) - 6- qui nol i nyl|-2-pyridinam ne 15To a 1 L pressure
vessel was added 6-brono-4-(4-pyridinyl)quinoline (12 g, 42.08 mmol),

bi s( pi nacol ato) di botion (12.8 g, 50.5 mmol ), anhydrous potassi um acetate
(8.24 g, 84.16 rnnol ), 11, 1'R1 bi s( (I iHMe phosplal no) - f errocenel

di chl onpal | adi un( 11) -B i i th e(l 1) (1.372 g, 1.68

m nol ) and anhydr ous d| ci™N vessel was purged with
ni trogen, capped 20 and tea Zd at 100 C. ours. LCMS indicated 96%
conversion to a mxture of the desired boronate Nest er M5(ES) + I nk 333. 2
1Mr1-11ii and boronic acid MS(ES)+ nfe 250.9 [1\4+Hr. To the
reaction nixture aboVt'weSyadded - br ono- 2- pyridiaani ne (7.28 g, 42.08
mol), [1,1 -bi s (c]h\{)‘ ‘ osphi no) - fe& Qce e] |di chl] oropal |

adi un(11) - conpl ex w Wk, rreha-n?e@L‘)R mmol), 2 M
aqueous K2CO3 (300 m_‘§ ZCtwon was hea@eﬂ at For 21 hour s.
After cooling to room5 tenperature, the organic | ayer was separated and
concent r at edCéntitisngC Y dis(plhirelap @bl @owvsien taetat priatied calgshdivvaieelreat; @ends- di ssol ved
in dichlog OWEBM&MJJMI& p%ﬂ‘hl% LRI sWRS phihdibf CRR i QUM G, B LiiTosRfonsi | 1 Ca,
washi ng conti nuo§s %z‘ g\% cho|. or t hane and et hanol. Concentration in
vacuo provi d&t¢ Pt PO HPSHTYE 485 el Ow powder (8.767 g, 70% yi el d).
MB(ES) + i nk 299. 0 erHr. 10 b) 2-amno 5 [4 (4

pyridinyl) - 6: yl] -3-pyridinesul fonyl chloride To cold (0 O
chl or osul foana 15 L) under vigorous stirring was added

5-14- (4-pyridi nyl) 6 qui nol i ny11- 2- pyridi nam’ ne (4.348 g, 14.57 mmol)

rtionw The.r reflux for 16 hrs.
{)Jgo; ° (§e 3-( %1pe(1?1 ﬁlty Sul?onyl) §-|[J4 (‘El Pyrldlny qu1n0 1nyq 2- pyrld?nalejne ° 6 S

a) 5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine

15 To a 1 L pressure vessel was added 6-bromo-4-(4-pyridinyl)quinoline (12 g,
42.08 mmol), bis(pinacolato)diboron (12.8 g, 50.5 mmol), anhydrous potassium
acetate (824 g, 84.16 mmol), [1,1’-bis(diphenylphosphino)-ferrocene]
dichloropalladium(Il)-complex with dichloromethane(1:1) (1.372 g, 1.68 mmol) and
anhydrous dioxane (420 mL). The reaction vessel was purged with nitrogen, capped

20  and heated at 100 °C for 15 hours. LCMS indicated 96% conversion to a mixture of
the desired boronate ester MS(ES)+ m/e 333.2 [M+H]" and boronic acid MS(ES)+
m/e 250.9 [M+H]".
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15 cooling to roomtenperature, LCMS indicated 47% of the title conpound
MS(ES)+ talk 396.9 NH+ and 37% of sul fonic acid by-product MS(ES)+ nile
379. 1 NHAVOAI®/146al | quot of this 0.456M sol uti on of thecriush@svesspound was
used in the next reaction wthout further workup. 20c)-piperidinylsulfonyl)
5[4 (4 pyridinyl)-6-quinolinyl]-2-pyridi nam ne To a cold (5 O
solution of the 0.456 M sol ution of 2-am no-544-(4-

pyridinyl) - 6- qui ibd ihayddbtida pixtei abesmWhom@deddkHrombd@y@ﬂimMe @.2812 rnrnol)

in chlorosul c acid. fro d dro i OX nm.) and

pi peri di ne (Ilf@ L, VRE)-04 ﬁ]nﬁg)ﬂ\(‘?p gnﬁfﬂeﬂ{&?egﬁ hgquQ@fﬁa&ab\/” dine (1
m., 12.3 mTDd:de@SWEE dﬁdlibﬁdnealmﬂe(tl e (r. ee&: &, DNmAmoXE, e agiidons BeCOO30aNn

addi ti onal hour roomtenperature. The reaction njxture was concentrated

in vactto, tRY rEI%‘i ERgetdy ?%blheaéﬁi ith 109 | Capy AnbPuhe My S9iigtedoM® 14 using
6 N NaCH £ adikempdiagirs g{etttrgm MRS WX e pagdi&Oantl do RectmtbdE i viklo. A rdshie Conbi ned

organic layers dried (Na,SO4), filtered and conentrated in vacuo. The

resul ting re¥Rrduduied Wil ivaasdandliseol sy i flicklarogsthage Bl opltioyMEphy (0- 5%

MeOH in Et OAghed® aBbyed 4 PRigLdrls 1ﬁac@%ﬂ%n&naﬁu&slg%ﬁl Yighb1BMh&RInk din§ 269 1,
66% yield). MS(ES)+ Inie 4§ | owm ng conpounds were or

can be prepagtbahof. dﬂdmwmgom hevqetn@tr@{ldqﬂrtbcéldgrcempalsr@ldaSta)y@er@«pa@\edqr he
corrpound of I r (ES) [MtH] y 212 NN ....-Th
.......... I\EX%H% %92%61%%@5)31‘3} 2g§@'ﬁ¥ﬁ NNO'""N, %001 (NN 406 214

b) 2-amino-5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinesulfonyl chloride
To cold (0 °C) chlorosulfonic acid (15 mL) under vigorous stirring was
added 5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine (4.348 ¢, 14.57 mmol)
portionwise. The reaction mixture was then heated at reflux for 16 hrs. Upon
15  cooling to room temperature, LCMS indicated 47% of the title compound MS(ES)+
m/e 396.9 [M+]" and 37% of sulfonic acid by-product MS(ES)+ m/e 379.1 [M+]".
A 2 mL aliquot of this 0.456M solution of the title compound was used in the next

reaction without further workup.

20 ) 3-(1-piperidinylsultonyl)-5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine
To a cold (5 °C) solution of the 0.456 M solution of 2-amino-5-[4-(4-
pyridinyl)-6-quinolinyl]-3-pyridinesulfonyl chloride (2 mL, 0.912 mmol) in
chlorosulfonic acid from above was added anhydrous dioxane (1 mL) and piperidine
(1.8 mL, 18.24 mmol). After 30 minutes of stirring, pyridine (1 mL, 12.3 mmol) was
25  added and the reaction mixture stirred for an additional hour at room temperature.
The reaction mixture was concentrated in vacuo, the residue dissolved in CH,Cl,
and the pH adjusted to 14 using 6 N NaOH (aq). The solution was extracted with
CH,Cl, (x4) and the combined organic layers dried (Na,SQ,), filtered and
conentrated in vacuo. The resulting residue was purified twice by silica gel
30  chromatography (0-5% MeOH in EtOAC) to give the title compound as a pale
yellow solid (269 mg, 66% yield). MS(ES)+ m/e 446.3 [M+H]".

-122 -



NNoOx...".0 S--""N\ N

0 454

217 0 , Nd,
WO 2008/144463

% |

A :

N 463 215 NN N, s,

?,0 469 216 NN |

PCT/US2008/063819

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 211:

MS(ES)
Example Structure .
[M+H]
212 446
213 406
214 463
215 469
216 454
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453 218 NI1---. ) N O 434 219 N C') 1100 432 Schene 9: Condi tions: a)
aryl (Rl) boronic acid or aryl (Rl) boronate, palladiumcatalyst, 2 M

pot assi unwbcarshiamae, di oxane, heat; b) bi s(pinacol at o) #Charseens/opssiassi um
acetate, palladiumcatal yst, dioxane, heat; then heteroaryl (112) brom de,
pal | adi um catal yst, 2 N potassium carbonate, heat. Exanple 220
10Preparation of 6-(1H benzi m dazol - 2-y0-4-(4-pyridi nyOqui nol i ne a)

4- (4-pyridi pyl)-6-quinglinecarbonitrile A m xture of
4- chl or 0- 6- qui nol i necarfbonitrile (8.7 g, < Mmool ), 4- pyridiateboronic
acid (8.52 g, 69 3 mol|), tetrakjs(friphefyl phogphi ne)palladi un(0) 5 (2.67
g, 2.31 mmo|) anfllf M pot assi um cafb@nat e 9.3|rn- I21533 eq) in 1,4-di oxane

(380 nlL) is|heated at rlef | uxJOk. S Nl he |di oxane i $ evaporated and
t he crude product puriffi esﬁ‘d cag rgnatjogr aphy el uting with
met hyl ene chl ori de/ net hanol™0-4 % A vyi T 10.23 g (95% of the title
conpounds was obtai ned.| 10 b) 1H benzi m dazol 2|yl) 4 (4 pyridinyl)qu

2

ioline Axture—of—4(4 pﬁri"i Ay bH—6-tutnottnecarbonritrile, (231 ny, 1
N1
|
s

mol ) 1, 2- di am nobenzegne (108 | mmol ) and pol yphosphoric acid (1.4 g)
was heated | n

O0=—sS—0

218 N = 434
219 432
Scheme 9:

Conditions: a) aryl (R1) boronic acid or aryl (R1) boronate, palladium catalyst, 2 M potassium

5 carbonate, dioxane, heat; b) bis(pinacolato)diboron, potassium acetate, palladium catalyst, dioxane,

heat; then heteroaryl (R2) bromide, palladium catalyst, 2 M potassium carbonate, heat.
Example 220

10 Preparation of 6-(1H-benzimidazol-2-yl)-4-(4-pyridinyl)quinoline

<2\N

|
N
H

AT N\F
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15 the mcrowave at 250 C. for 1.5 hours. The reaction was poured onto
wat er which was neutralized with bicarbonate.
washed wiwb 2oatgu463and dri ed. The product was further pecirfuseasiog3s1o

di ssolving in hot methanol, filtering and cooling to obtain crystals.

yield was 47.7 ng, 30% MS(ES)+ rn/e 323 [MFli]. 20 The foll ow ng

conpounds were or can be prepared foll ow ng the general
prepar e the goibpnilinf)-Eqaimpliec2B6nitrixanpl e Structure MS(ES) [ MtH|
",. W N 323 222 M\ \ - rg *'"'". N 324 223 e \ Nti$. ...-

411 N N gl i
324 -
5
10
15
20

A mixture of 4-chloro-6-quinolinecarbonitrile (8.7 g, 46.2 mmol), 4-
pyridineboronic acid (8.52 g, 69.3 mmol), tetrakis(triphenylphosphine)palladium(0)
(2.67 g, 2.31 mmol) and 2 M potassium carbonate (69.3 mL, 3 eq) in 1,4-dioxane
(380 mL) is heated at reflux for 3.5 hours. The dioxane is evaporated and the crude
product purified by silica gel chromatography eluting with methylene
chloride/methanol 0-4 %. A yield of 10.23 g (95%) of the title compounds was

obtained.

b) 1H-benzimidazol-2-yl)-4-(4-pyridinyl)quinoline

A mixture of 4-(4-pyridinyl)-6-quinolinecarbonitrile, (231 mg, 1 mmol) 1,2-
diaminobenzene (108 mg, 1 mmol) and polyphosphoric acid (1.4 g) was heated in
the microwave at 250 °C for 1.5 hours. The reaction was poured onto water which
was neutralized with bicarbonate. The product was filtered, washed with water, and
dried. The product was further purified by dissolving in hot methanol, filtering and
cooling to obtain crystals. The yield was 47.7 mg, 30%. MS(ES)+ m/e 323 [M+H]".

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 220:

MS(ES)
Example Structure .
[M+H]
N
| N
N Z
221 \ 323
N X
P
N
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N 224\ - rg NUN\\ H * N 325 Schene 10: Conditions: a) cyclic
secondary am ne, dinethylrom am de, heat; b) bis(pinacol ato)di boron

5pot assi uwpaeetats3 pal | adi um cat al yst, di oxanc, heat; rheUSMmsosisny! (122)
brom de, palladium catal yst, 2 M potassium carbonate, heat. Exanple 225
104- (1-pi peridinyl)-6-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2- yLqui nol i ne

a) 6-brono-4-(1-piperidinyl)quinoline To a solution of
4- chor o- 6- bf omoqui noline (726 ny, 3 DY in 3 b of 1-
met hy1- 2- pyfrol i di none was ad pi perildi ng, 6 mwl). The reaction
was heated|to 150 C far 5 h&%ﬁ%ﬁib 5 enovgg injvacuo at 100 'C
and the res|due dissol ved i n netlyy and washed wth water. The
met hyl ene chloride was |[dried with sa and concentrated. The
residue was|triturated with hexane and the solid filtered|off to give
6- br ono- 4- ( I=prpertdinyi ) gui nof rne N
7N |/
223 N={ \ 324
N X
N/
N\
N//\:N\2~N F
224 ={ \ 325
N X
N/
Scheme 10:

R2

Br _ a Br
—_—
5
N

Conditions: a) cyclic secondary amine, dimethylformamide, heat; b) bis(pinacolato)diboron,

5 potassium acetate, palladium catalyst, dioxane, heat; then heteroaryl (R2) bromide, palladium

catalyst, 2 M potassium carbonate, heat.
Example 225

10 4-(1-piperidinyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinoline

a) 6-bromo-4-(1-piperidinyl)quinoline
To a solution of 4-choro-6-bromoquinoline (726 mg, 3 mmol) in 3 mL of 1-

methyl-2-pyrrolidinone was added piperidine (510 mg, 6 mmol). The reaction was
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5(877 mg, 73% . b)

6- (7, 7a-di hydr o- 1H pyr azol o[ 3, 4- bi pyri di n-5-y1)-4-(1-pi peridinyl)quinoline
To a sol woanosof44@3br ono- 4- (1- pi peri di nyl ) qui nol i ne (429CrgiS20084638mnol ) in
10 di oxane (4 nmL) was added

4,4, 4,4 ,5 5,5 ,51-octanet hyl-2, 2T-bi -1, 3, 2-di oxaborol ane (373 ng, 1.76
nmol ), potassium acetate (441 ng, 4 5 mol ), and PdCl2(dppf)2 (36 ng, 0.045
m nol ) The rkacdion50a€ foeatlethd @ldnB Werefranodd imvauatcest 100 Gl el theude

2 (1o perl di oyt alsdiedtinPilib R AARERY fad vt AR OTRN Hinfchd Ut ot T ne-
5- br ono- 7, 7acidbduecl dsalriditwpgirsaziamofuBad ahd pyticetiangl. The {edid8e s triturd@d r nnol )
was added, fol]owed by PdCl2(d f)di%é% ng, 0.045 muol ). and 2 M potassi um
car bonat e (2%55 hifane apf dhe. solidy iﬂg?ﬁe i 8HE bramorsd-RIPFEHHIYB0IYGHNe at  whi ch
tine the 4i oganeasygvaporated and the crude product triturated water and
collected by filtration. The crude product was partially purified by HPLC
chromat ography acetonitrile/water/0.1% TEA. At this point the product was

85% 20 pure.pld. Sy ] %g@g ki h hMm_ganhe! ; . er purified
by silica gellj)(%: %&%{‘%ngég y efiﬂéﬁgﬁ)\?ﬁﬂ?ﬁr@n’gﬁl ﬁ;ﬁ@ ?{gﬁgﬁ?gﬂ%{gﬂg- 2%

(met hanol / concentrat ed amoni um hydroxi de solution 9/1) to obtain the title
wer e or can bo.pr Shar s o ol c sl hoinde IE0 42 | SHGRRLSRTO e
t he conpbtlnddiofanExampl)ew@2&tded 4B¥aHH,B5',5Sbatarsdthyle, 2 WB( BI)dibMbdiblane 226 , N N
40 332 227 P.J»73 (r)ng, ?47% mzn%(g), potassium acetate (441 mg, 4.5 mmol), and PdCI12(dppf)2 (36
mg, 0.045 mmol). The reaction was heated to 150 °C for 30 minutes to give crude
4-(1-piperidinyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinoline. The
reaction was then cooled and 5-bromo-7,7a-dihydro-1H-pyrazolo[3,4-b]pyridine
15 (348 mg, 1.76 mmol) was added, followed by PdCI2(dppf)2 (36 mg, 0.045 mmol)
and 2 M potassium carbonate (2.25 mL). The reaction was heated at 150 °C for 30
min, at which time the dioxane was evaporated and the crude product triturated
water and collected by filtration. The crude product was partially purified by HPLC
chromatography acetonitrile/water/0.1% TFA. At this point the product was 85%
20  pure. It was free based with sodium carbonate and further purified by silica gel
chromatography eluting with methylene chloride/0-2% (methanol/concentrated

ammonium hydroxide solution 9/1) to obtain the title compound (29 mg, 0 6%).

MS(ES)+ m/e 330 [M+H]".

25  The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 225:
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40 ' 330 229 0 332 Schene 11: Conditions: a) R-sul fonyl chloride,
pyridine, nethylene chloride. Exanple 230 5-14- (4- pyriclinyl)-6-q

ui nol i nylwo-28e8/ay463di nyl }benzenes ul fonam de 5 a) 2, 4Pdir/uskessnessiy 5-

[ 4-(4-pyridinyl)-6-quinolinyfi-3- pyridinyllbenzenesul fonam de 10A sol ution
of 514-(4-pyridinyl)-6-quinol nyll-3-pyridinamne (82 ng, 0.27 mol) in
anhydrous pyridine (2.0 ad) was treated with neat 2, 4-

di f | uorobenzenesul fonyl chloride in one portion. The reaction was stirred
at roomt enper Cll.ule for—30—-mrutes—then—was pufr Hed E IC\tly by prep- HPLC.
The conbi ned, ges| bﬁd flracti ons gﬁhﬁ: gyapor at ed |u @%% $%duced pressure to
renove 15 organlc sol vients then uted with sral jMpaIti Ons of brine and
sat ur at ed agueous sodi uUm bhi carhonate. The bhasiclsolution was extracted with
ethyl acetape then the |[extracts were dT%éE over |anhydrous |sodi um sul fate
and evaporat ed under reduced py resul{ting colofless filmwas
crystal lized frofamet hyl ene ci| ngl %é? The solids were
collected by filtration, rinsed et hyl etrer t hen 20vacuumdried to
afford the title conpound (219 ng, 48% s a whilte solid. MS(ES)+ me 475

[ MA-1f t The[fottowngconpounds—were ot can beqrepared—fol |l ow ng the
general progedures used to prepare the npound [of Exanpl ¢ 230:

227 NS 345
NP N
P
N
NN (Nj
228 & 330
NG AN
s
N
[0}
N— N [Nj
229 & 332
NN~ EN
N/
Scheme 11:
5
N
Z R1 o N R1
™ a N/
H,N = —_— - R/S\N S X
N/ H N/

Conditions: a) R-sulfonyl chloride, pyridine, methylene chloride.
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Exanpl e Structure MS(ES) | Mr111+ 231 00 " " N,s. I"HNj / N 110 443 232 o
o.". ss,-... IHN 1110 445 233 00 nd", . NI
WO 2008/144463 PCT/US2008/063819

Example 230

2.4-difluoro-N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinyl } benzenesulfonamide

a) 2,4-difluoro-N-{5-[4-(4-pyridinyl)-6-quinolinyl]-3-

pyridinyl}benzenesulfonamide

10 A solution of 5-[4-(4-pyridinyl)-6-quinolinyl]-3-pyridinamine (82 mg, 0.27
mmol) in anhydrous pyridine (2.0 ml) was treated with neat 24-
difluorobenzenesulfonyl chloride in one portion. The reaction was stirred at room
temperature for 30 minutes then was purified directly by prep-HPLC. The
combined, desired fractions were evaporated under reduced pressure to remove

15  organic solvents then diluted with small portions of brine and saturated aqueous
sodium bicarbonate. The basic solution was extracted with ethyl acetate then the
extracts were dried over anhydrous sodium sulfate and evaporated under reduced
pressure. The resulting colorless film was crystallized from methylene chloride and
diethyl ether. The solids were collected by filtration, rinsed with diethyl ether then

20  vacuum dried to afford the title compound (219 mg, 48%) as a white solid.
MS(ES)+ m/e 475 [M+H]".

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 230:
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---, ... 458 234 0.0 0" s, 110H N " Itil 499 2 35 )...... LLVNH N
419 236 0 O v V.... 1 [100 403 237 %WP-- a s,
WO 2008/144463 PCT/US2008/063819
MS(ES)
Example Structure .
[M+H]
231 443
232 445
233 458
234 499
235 419
236 403
237 439
238 453




| PH

0 * ON 312 457 O F 0

PCT/US2008/063819

| S 439 238 40 . H- SO 453
WO 2008/144463
//S:/O N
312 J P 457
Na SN
313 457
314 469
315 457
316 484
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WO 2008/144463 PCT/US2008/063819
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321 457.1
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N O 464 318

PCT/US2008/063819

0O 316 ON " 484 O 317 1/7 di. ,,13 ,....
0,.. 507
WO 2008/144463
324 483.1
325 406.3
326 418.3
327 443.2
328 498.2
329 429
330 453
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PCT/US2008/063819
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WO 2008/144463
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NiN21OG#D511.1 323 0 0\\d/ NO N 471.2 324 ---"..- NIl
483.1 325 0 0 \\i/l
WO 2008/144463 PCT/US2008/063819
338 471.2
339 429.1
340 457.1
341 507
342 507
343 481.9
344 4322

Some non-commercially available heteroaryl (R1) bromides were prepared and

coupled to the corresponding boronic ester or boronic acid as noted above.
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1 SI....- 406.3 326 0 .1 418.3 327 0 O \\ // Nerti,s,N 1110.- 443.2 328 | o0

0",/ 0=-N1/1081-N NH IIIl 498.2 329 00 '.",.,/ N//N\1 N O N 429 330
WO 2008/144463 PCT/US2008/063819
Scheme 12:
H NNy a HN N b HNGANS
| - | - I
\[)\Br CI‘sj:)\ar R6R7N7,S\\I)\ Br
o ‘o oo

5 Conditions: a) Chlorosulfonic acid, 0 °C-reflux; b) Morpholine, pyridine, dioxane, 5 °C- rt — 50 °C.

Example 239

3-(4-morpholinylsulfonyl)-5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine

10

a) 2-amino-5-bromo-3-pyridinesulfonyl chloride
To a cooled (0 °C) solution of chlorosulfonic acid (58 mL) under vigorous
stirring was added 5-bromo-2-pyridinamine (15 g, 86.7 mmol) portionwise. The
15  reaction mixture was then heated at reflux for 3 hrs. Upon cooling to room
temperature, the reaction mixture was poured over ice (~100 g) with vigorous
stirring. The resulting yellow precipitate was collected by suction filtration, washing
with cold water and petroleum ether to provide the title compound as an orange-
yellow solid (18.1 g, 77% yield). MS(ES)+ m/e 272.8 [M+H]".
20
b) 5-bromo-3-(4-morpholinylsulfonyl)-2-pyridinamine
To a solution of 2-amino-5-bromo-3-pyridinesulfonyl chloride (0.50 g, 1.84
mmol) in anhydrous dioxane (2 mL) cooled to 5 °C was added (0.16 mL, 1.84
mmol) of morpholine followed by (0.174 mL, 2.15 mmol) of pyridine. The reaction
25  mixture was stirred at room temperature for 2 hrs and then heated at 50 °C for 1
hour. After cooling to room temperature, a white precipitate formed which was

collected by suction filtration, washing with water and petroleum ether to give the
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R , 500.3 333
WO 2008/144463 PCT/US2008/063819

title compound as an off-white solid. (0.539 g, 91% yield). MS(ES)+ m/e 323.9
[M+H]".

¢) 3-(4-morpholinylsulfonyl)-5-[4-(4-pyridinyl)-6-quinolinyl]-2-pyridinamine
5 A mixture of 5-bromo-3-(4-morpholinylsulfonyl)-2-pyridinamine (0.296 g,
0.92 mmol), 4-(4-pyridinyl)-6-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-
yDquinoline  (0.306 mg, 0.92 ~mmol), [1,1’-bis(diphenylphosphino)-
ferrocene]dichloropalladium(Il)-complex with dichloromethane(1:1) (37.6 mg,
0.046 mmol), 2 M aqueous K»COs (5 mL) and dioxane (5 mL) was heated at 100 °C
10 for 18 h. After cooling to room temperature, the organic layer was separated and the
aqueous portion extracted three times with EtOAc. The combined organic layers
were dried (NaxSQO,), filtered and concentrated in vacuo. The residue was purified
twice by silica gel chromatography (eluent: 1)1-5% MeOH in CH,Cl, and ii) 0-20%
MeOH in CH;Cl,) to provide the title compound as a white solid (150 mg, 37%
15 yield). MS(ES)+ m/e 448.0 [M+H]".

Scheme 13:

o 0
Br X a Br: RS b Br- c Br-
| —_— | H —_— = 0 E— X A\
= p | p NH | N
N~ F N~ F N7 ONT? N N
H

20 Conditions: a) i) LDA, THF, -78 °C; ii) N-formylpiperidine, -78 °C; b) 1) pinacol, p-TsOH, benzene,
reflux; ii) anhydrous hydrazine, DIPEA, EtOH, reflux; ¢) conc aq HCI (36.5%-38%), EtOH, H,0, 60

°Ctort.
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WO 2008/144463 PCT/US2008/063819
Example 240

10

15

20

5-bromo-1H-pyrazolo[3,4-b]pyridine

a) 5-bromo-2-fluoro-3-pyridinecarbaldehyde
Following the procedure described in W0O2006015124 and trituration of the
crude product in hexanes instead of crystallization from cyclohexane afforded the

title compound as an off-white solid (68%). MS(ES)+ m/e 203.8, 205.7 [M+H]".

b) 5-bromo-3-(4,4,5,5-tetramethyl-1,3-dioxolan-2-yl)-2(1 H)-pyridinone hydrazone

Following the procedure described in W0O2006015124 without the addition
of hydrogen chloride provided the title compound as a yellow solid. MS(ES)+ m/e
317.9 [M+H]". This crude material was used directly in the next step.

¢) 5-bromo-1H-pyrazolo[3,4-b]pyridine
Following the procedure described in WQO2006015124 provided the title
compound as a yellow solid (94%, 2 steps). MS(ES)+ m/e 197.7, 199.7 [M+H]".

Scheme 14:
X N X_ _N XN
NS a AN b 0O 0 =
| _— -_— | —_— \\S// | P
O,N Br H,N A gy R” ‘H Br

Conditions: a) tin(INchloride, concentrated HCI, room temperature; b) R-sulfonyl chloride, pyridine,

methylene chloride.
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H $ .., N457.1 337 d\\l UN'-...".-N..... SN, "t-...,.,10 1 525.4
338 FOO ,sitl NNJ 5 N471.2 339 0 0 \\// N 1101....' N 429.1 340 0 O
WO 2008/144463 PCT/US2008/063819
Example 241

N-(5-bromo-2-chloro-3-pyridinyl)benzenesulfonamide

Cl N
| =
HN Z Br

5  a) 3-amino-5-bromo-2-chloropyridine

To a stirred suspension of 5-bromo-2-chloro-3-nitropyridine (20.0 g, 84.2
mMol) in conc. HCl (90 mL) was added SnCl,2H,O (60.0 g, 266 mMol)
portionwise over 2 h. (The reaction got very warm to the touch.) The reaction was
stirred at RT for 18 h, poured onto ice, and basified with aq. 6 N NaOH (300 mL).
10 The resultant slurry was filtered, washed with H,O, and dried under vacuum to give
the title compound (15.53 g, 89%) as an off-white solid: IH NMR (400 MHz,
DMSO-dg) 6 ppm 7.66 (d, J=2.3 Hz, 1 H), 7.30 (d, /= 2.3 Hz, 1 H), 5.90 (br. s., 2

H); MS (ES) m/e 206.7 (M + H)".

15  b) N-(5-bromo-2-chloro-3-pyridinyl)benzenesulfonamide
To a stirred solution of 3-amino-5-bromo-2-chloropyridine (5.0 g, 24 mMol)
in CH)Cl, (50 mL) was added pyridine (3.0 mL, 37 mMol) followed by
benzenesulfonyl chloride (4.5 mL, 35 mMol) drop wise over 5 minutes. The
reaction was stirred at RT for 18 h and evaporated to dryness under vacuum.
20  Purified by flash chromatography on silica gel (15% hexanes in CH,Cl, then O to
5% EtOAc in 15% hexanes in CH,Cl,). During evaporation of the solvents the
product crashed out. The resultant slurry was diluted with hexane, filtered and dried
under vacuum to give the title compound (2.89 g, 34%) as a white solid. [An
overlap fraction which contained 30% starting amine (2.60 g) was also obtained.]:
25  IH NMR (400 MHz, DMSO-dg) 6 ppm 10.61 (br. s., 1 H), 8.41 (d, J =2.27 Hz, 1
H),791(d,J=2.27Hz, 1 H),7.73-7.77 (m, 2 H), 7.67 - 7.72 (m, 1 H), 7.56 - 7.64
(m, 2 H); MS (ES) m/e 346.7 (M + H)*.
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Other non-commercially available heteroaryl (R1) bromides were prepared
according to the following literature procedures and coupled to the corresponding

boronic ester as noted above:

5 WO02005110410 was used to prepare intermediates A-C.
Br Br Br
H,N MeO, e HN N
ol Yol e e
d S =N o =N o =
A c

Scheme 15:

=7 N

mIZ\
I

10
R1 R1 Br R1
OHC X, a HCoC N b  H,COC N
—_— _
Z Z Br P
N N N
(o]
R1 \ R1
HN
c EtO,C N d P N
= R8 Z
N N
Conditions: a) methyl (triphenylphosphoranylidene)acetate, methanol, 1t; b) bromine, methylene
chloride, rt; ¢) 1] potassium hydroxide, ethanol, 95 °C; i1] sulfuric acid, ethanol , 95 °C; d) potassium
tert-butoxide, (R8)-hydrazine, tetrahydrofuran, rt - 65 °C.
15
Example 242
1-phenyl-5-[4-(4-pyridinyl)-6-quinolinyl]- 1,2-dihydro-3H-pyrazol-3-one
20

| P 507



Cr's NJ 6110 432.2 Sonme non-commercially avail abl e hetcroaryl (R1)

brom des were prepared and coupled to the correspondi ng boronic ester or
bor oni ¢ awoDdoEI4msBed above. Schene 12: 5Condi t i ons@hirarseeslobisme c aci d,
O t-rellux b) Mrphline, pyridine, dioicane, 5 "C. - n -51) C Exanple 239
3- (4-nor phol i nyl sul fony1)-5-14-(4-pyridinyl)-6-quinolinyli-2-pyridi nam ne
10 a) 2-am no-5-brono- 3-pyridinesul fonyl chloride To a cooled (0 "O
solution of chlorosulfonic acid (58 nL) under vigorous stirring was added

5- br ono- 2- pyr. di ine, (15 ortionwi se. The 15 reaction
m xture was @H@ﬁﬁﬂgggéﬁ$§Pmﬁ%?%ﬁ¥“PgHﬁgéﬁf %ﬁon cooling to room
tenperature, the reaction mxture was poured over ice (-100 g) with
vigorous stirring, The resulting. yellow precipitate was col| ected by

suction f|Itratlo%lmﬁﬁghWH@G%P¥Hh orrawardecyrddefe &-elign 2fhamih prOV|de

the titlesco n RpRA &lehR¥Waf 88 I L yHeY MS( ES) +
me 272. SS[N?E%V @hﬁﬁnﬁ?hSpbrgﬁg¥ F -ﬁngggggg%y§sé??%hy1602%§€%%é|ngnl%e

To a sol uti owa&)ftl@ﬂaaﬁrﬁfe}namﬁpwﬁresf%w hagir.n g Restgn weh | aprpEed ondsy g, 1. 84
nrol ) in anhﬂé@ﬁ&ﬁ%réééd?é(%ﬂiethé ?es%)l%f‘e@fahggag B.léle@by‘éﬁ&a ggqgl%n(a%é;a%h , 1 84

mmol ) of norpholine foll of pyri The
reaction 25 0% MeOd walstOzye) ta eld’e éhe mtiﬁommf@mﬁréf?aﬂug é95f%fr aa fwhge aoldl. t hen

heated at 50 +ter cooling to roomtenperature, a white
precipitate ?ﬁﬁ%gdn% EQﬁf Was' col | ect ed by suction filtration, washing with

wat er anth petrol eum ether to give the title conpound as an off-mhite
g?zh?ﬁng8hg??%B#ggﬁi%ﬁ§%§g%ii¥%%ggéﬁpg?h%@%%g@§5$%%5$ﬁ?ii-2-pyridinanine 5A
m xture of 5-brono-3-(4-norpholinylsul fonyl)-2-pyridinam ne (0.296 g,
0. 92mml ), 4- (4- PY rs&%&?’ %} fngt_hy]( 3—?4—?4 gynSdlrtly )t 6 %ﬁghﬁgyl} 2 %ro%enzoa‘%l (8xabor ol an-2-
9.33 mmol) in dichloromethane (90 ml) was treated with neat bromine (4.80 ml,
15 9.33 mmol) then stirred at room temperature for 4 hours. Evaporation under reduced

pressure gave the title compound (4.20 g, 100 %) as a yellow solid. MS(ES)+ m/e
451 [M+H]".

¢) ethyl 3-[4-(4-pyridinyl)-6-quinolinyl]-2-propynoate
20
A slurry of methyl 2,3-dibromo-3-[4-(4-pyridinyl)-6-quinolinyl]propanoate
(4.20 g, 9.33 mmol) in ethanol (120 ml) was treated with solid potassium hydroxide
pellets in one portion then heated at 95 °C for 2 hours. The reaction was cooled to
room temperature then evaporated under reduced pressure. The resulting residue
25  was diluted with ethanol (90 ml) and concentrated H,SO4 (3 ml) then heated at 95 °C
for 3.5 hours. Cooled to room temperature then concentrated under reduced
pressure. The resulting wet residue was taken into a minimum of water then made
neutral with the addition of saturated aqueous NaHCO; solution. This solution was
extracted with EtOAc and the extracts were dried over anhydrous sodium sulfate,
30 filtered and evaporated under reduced pressure. The resulting residue was purified
by silica gel chromatography (EtOAc) to give the title compound (1.68 g, 60 %) as a
pale yellow solid. MS(ES)+ m/e 303 [M+H]".
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yl ) qui nol i ne(0. 306ng, 0. 92mml ), 11, 1' - bi s(di phenyl phosphi no)- ferrocenel
dich lonmpal | adiurn (T)-conp lex with dich |oronethane( 1:1) (37.6 ny,

0. 046 numebD)pogZi4bdeaqueous K, CO3 (5 mL) and di oxane (5 mPrTHsg00smaised at 100
C. 10 for 18 h. After cooling to roomtenperature, the organic |ayer was
separated and the aqueous portion extracted three tinmes with Et0Ac. The
conbi ned organic |ayers were dried (Na2SO4), filtered and concentrated in
V11010. The residue was purified twice by silica gel chromatography

AN e 4t<§H fﬁl%l? ﬂ%ﬁ%ﬂl S W dy e t+°i I

[ MFH] . Schene 13 00 ot HbBr- ...... 0c13r ............
Br----.,..k"Br aF..... ---- ' N N H 20C0nd|t|ons a) i)
LDA, THE -78 t; folr»kpqrbqungﬂﬁfﬂaélrazmeﬁ%093 fflé 0(9fc§nmﬂ1>) in gnhyique SHE (hUTsoH,

benzene, g ef Jn&bxwasltﬂehte@wqrM%wW&rcﬁ bmﬂurpkePE&.to;EaniH,THw(fﬂs@m ¢kgcone aq
HCL (36.5% 389ci EtOH, 1120, 60 'CIn rt. 240

5- br ono- 1H- pyiFsPel 1ok Zesyltipe pylpiien Viseadded thﬁ)soluuon rgpethyl 3-[4-(4-pyridiny1)-6-

5- br ono- 2-f| Fabl n cedure
descri bed |n&%%g6%gg%]? iﬁgﬁgb???§§?§%1gﬁm%%H%Echggdgﬁ%rggﬂ?ﬁu?ﬁghexanes

i nst ead of chysmabkh@aw@@ﬁnﬁﬂOMvtythm@%ameﬁmﬂﬂ@ndé@nah@iIbﬁvﬂﬂeutonpound

S br omo. 3. ( a1 b ES BB S O et B B i ey i nc oMbyt
hydrazon&) redudedipraswirag Théespltiog edidue wae sadken ped sdtiraddd 20604 NAHEOw t hout
Lort 5 ey ePEiase SRRl R o Db B G BLa ey
the next steglfa@)thér brapomed bindgyearel @fside.ITpY Fdsliting oil was gueiFie®wi ng t he

rocedur e de rlbed in 2006015 rovided the title conpoun as a vyel | ow
S0l i d (94% %?éﬁ%e)tomtﬁg?ﬁ%%g T %‘%ﬁ*‘dﬁnthg ez PO Las SRS 3 Y

residue then recrystallized from ethanol to give the title compound (0.020 g, 6 %) as
15  a white solid. MS(ES)+ m/e 365 [M+H]".

The following compounds were or can be prepared following the general procedures

used to prepare the compound of Example 242:

MS(ES)
Example Structure .
[M+H]
243 379
244 399
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20 Conditions: a) tin(ll)chloride, concentrated HO, roomtenperature 1))
R-sul fomd chl oride, pyridine, nethylene chloride. Exanple 241

N- ( 5- br orwo2e@hi4e4606- 3- uvri cl i nvl ) benzenesul fonam cl e 5&LT/US2008/063819

3-am no- 5- br ono- 2- chl oropyri di ne To a stirred suspension of

5- brono-2-chloro-3-nitropyridine (20.0 g, 84.2 mwl) in conc. HC (90 i)
was added SnCl22H20 (60.0 g, 266 mvbl) portionwi se over 2 h. (The reaction
got very warmto |the touch.)| The reacti s gtirred at RT for 18 h,
poured onto ice, |and basified wi &} . NaCH (300 mll). 10 The resultant
slurry was filterled, washed wi t hwH2O, and dried unger yacuumto give the

title conpound (15.53 g, 89% as gn jte solid: 1H NMR (400 MHz,
DMSO-d6) 6 ppm 7. 66 (d, J= 2.3 Hz, .30 (d, J= 2|3 Hz, 1 H, 5.90
(br. s., 2 H; 5 (ES) me 067(M+15b)

N- ( 5- br ono- 2- chl gor o- 3- pyri di nyEbeanenes I onanj de To a stirred

sol ution of 3-am{no-5-brono-2-chl gt ne (pb. 0 24 naMbl) in CH2C12

(50 mL) was added pyr##ine (3.0 i bl ) fplléted by benzenesul fonyl
chloride (4.5 nL,|] 35 mvbl) drop wi/se @- 5 mnhutes. The reaction was
stirred at RT for] 18 h and evapor at ed to“dryness under |vacuum 20 Purified
by flash chromatography on silica gel (15% hexanes in 2C12 then 0 to

Et OAc in 15% hexanes in CH2CE). During evaporation of the solvents the

product crashdlpvoug the?m@eqlvé%u&eﬂéﬁpregweﬁﬁym%%%u2 ethdeh-Ifr ryRdeah®; filtered
and dried U”&lﬁﬁoﬁf@fﬁ Ul‘('f@)t @r&h&ﬁoﬁ%astdrtchr?b@ﬂ é!ﬂ@ &Jgstﬁﬁuﬁ’et@fa@mﬁg a white

solid. [An overlap fraction cont ali nedg]gag% starting am'ne .60 g) was
al so obt ai nehb’d]mChl_IEldilﬁDrtha(ﬂme)MMEﬁHDI‘ﬁZ%B’%PH .ppm 10. 61 (hr. s., 1 H,
841(d65;=227Hz 1 H, 7.912 (d, J=2.27 Hz, 1 H, 7.73 - 7.77 (m
211), 7. - 7.72 (m 1 H, 7.56 - 7.64 (m 2H);IVB(ES) mc 346.7 (M +
H . O her non-comercially avail abl e heteroaryl (Rl) brom des were prepared
accordi ng to the ffFeHowngtHiterature—pr uucdu. ND%S% gupled to the

e

correspondi ng boronigg,gsier [@s not gduahpye: S 10410 was used to
prepare internedijates A-C. Schene 15: Cond tMAH] ) net hyl

(triphenyl phosphgranylidene)acetate,—nethanoltrt.—h)1hrom ne, nethyl ene
chloride, et; c) pot assi um h i 95 'V; sulfuric acid,

ethanol , 95 'C ; 82 aSSI
t et rahydrofini an,
1- phenyl - 514- ( 4- pyrl di nyO 6-

148) - hydr azi ne,

i 1ydr3(2)?3l—|- pyrazol - 3-one 20

Following the procedure used to prepare Example 242, 2-phenyl-5-[4-(4-pyridinyl)-
6-quinolinyl]-1,2-dihydro-3H-pyrazol-3-one was or can be prepared by substituting
10 an alkynyl methyl ester for the alkynyl ethyl ester. MS(ES)+ m/e 365 [M+H]".

MS(ES)
Example Structure .
[M+H]
248 365
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- 140 - a) nmethyl 314-(4-pyridinyl)-6-quinolinyll-2-propenocate A m xture
of 4-(4-pyriclinyl)-6-quinolinecarbal dehycle (2.29 g, 9 78 mol ), 5 nethyl
(tri phenywphoespiaeteanyl i dene) acetate (3.30 g, 9.78 rnnol PCrAUSMEBINcISTS ni)
was stirred at roomtenperature for 1 hour. The reaction was evaporated
under reduced pressure and the resulting residue was purified by silica gel
chromat ography (1% MeOH in EtOAc) to give the title conmpound (2.71 g, 95 %
as a white sSdhethe IB(ES)+ in/e 291 [ Mrl-11+. 10 b) nethyl 2,3-dibrom 3 [4

(4 pyridinyl)-6-quinolinyl]pr opanoat e ri A solution of ggethyl

3-14- (4- pyridinyl)s; 6- qui oI|nyII- propenpate (2.71g9, 9.38 Mol ) in
clichl oronet hane (9 s tfgat e eat "hgom n s m, 15 9.33
rnnol) then stirred m t enper at 4 hours. @t ion under

reduced pressure gave the title conpound (4.20 g, 100 %9 as a yellow solid.
MS(ES)+ mle 451 [M+H|t c) et hyl

344-(4-pyri dt&‘&ﬁi‘x&ns aﬂ!ﬂ&ln(ﬁih)' 5%){1{1&1;]16 %alﬂﬁl&pxﬂ:ﬁﬁli glogan heat; b) bﬂa‘i‘pﬁchUfalroﬁlert)n et hyl

2, 3-di brorno-314-(4-p y1l)-6-q [ propanoat e i 33 nmol )
in ethanol (R2¢"M 5“‘6\%5"3{1%‘1@% ‘éﬁlyw ?‘?i‘a%eof“?a “ﬂthhé?@frﬂnﬁRﬁ&'EfP‘B‘Q‘i d’g‘ “BaFl ets in
one portion ¢tahbs. sheatdducats N9EOCdiofagr, h@t. hour s. The reaction was cooled to
roomtenperature then evaporated under reduced pressure. The resulting
residue 25 was diluted with ethanol (90 m) and concentrated |-12SO4 (3 m)
t hen heat ed Example@4$or 3.5 hours. Cool ed to roomtenperature then
concentrated under reduced pressure. The resulting wet residue was taken
into a mnimumof water then nade neutral with the addition of saturated
aqueous NaHCDB-d#fbloud-Nef- (nilélﬂi}éko@c}lst[ﬂi(@pyl\ivaisingb;{6lacpﬁﬁcéidym3th Et OAc and the
extracts were dr| ove drous sodium sul fate, 30 filtered and

evapor at ed uRdEY, %Eﬁsuﬁ fe. The resulting residue was purified by
silica gel chromatography (EtOAc) to give the title conpound (1.68 g, 60 %
as a pale yellow solid. M5(ES)+ nmfe 303 [ MKI UL d) 1-phenyl -544-(4-pyri
dinyl)-6-quino | inyll-1,2-di hydro- aH- yraz -one A solution of

phenyl hydrazi ne (0.093 m 0.95 nfm:blg f ous THE (4.0 5 m) was
treated with a 1M sol utlon of p oxide in THF (1.89 m, 1.89
mmol ) The resulting solution wa dédto olL.uti on of ethyl

344- (4-pyridinyl)-6- quinolinyl1-2-propynoate {0.268 g, 0.95 mmol) in THF
(10 ml). The resulting brown solution was stirred at roomtenperature for 1
hour then at 65 C for 1 hour. The resulting orange slurry was cooled to MOM
terrperatb?e t hen concentrated under 10 reduced pressure. The resulting

resi due was $akedmolt @Sl RMindameous NaHCCB then extracted into

met hyl ene chloride and the extracts were dried over sodiumsulfate then
evapor at ed under reduced pressure. The resulting oil was purified by HPLC
(acetonitril e/ wat - he u c trated to a
reS| due then recrlgg/lésfoé |dl Zg%@@%%@%@ gl)r[llg ke (p{%ej %emﬁ%l glﬂlglgprpoglnd (0.020
u, 6 % as lﬁlabumsta@asyibpydldam ES).37 rlge52365mp1vﬁ9kﬂdﬂd a2t dppH Ml HJ2 conpounds

he. comptond oo o amsfizh O B A AT A BEARC RS Sk B oP ©

added more palladlum catalyst and heated for 6 h. Concentrated and dissolved in

methylene chloride/methanol. Purified by column chromatography (combiflash)

with 2% MeOH/EtOAc to 5% MeOH/EtOAc to give the crude title compound.

Trituration with EtOAc furnished 6-bromo-4-(4-pyridazinyl)quinoline (5.8 g, 20.27
25  mmol, 38.8 % yield). MS(ES)+ m/e 285.9, 287.9 [M+H]".

b) 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-

pyridinyl}benzenesulfonamide
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WO 2008/144463 PCT/US2008/063819

A slurry of 6-bromo-4-(4-pyridazinyl)quinoline (4.8 g, 16.78 mmol),
bis(pinacolato)diboron (4.69 g, 18.45 mmol) , PdCI12(dppf)-CH2C12 (530 mg, 0.649
mmol) and potassium acetate (3.29 g, 33.6 mmol) in anhydrous 1,4-dioxane (120

5 ml) was heated at 100 °C for 3 h. The complete disappearance of the starting
bromide was observed by LCMS. The reaction was then treated with N-[5-bromo-2-
(methyloxy)-3-pyridinyl]-2,4-difluorobenzenesulfonamide (6.68 g, 17.61 mmol) and
another portion of PAdCI2(dppf)-CH2CI2 (550 mg, 0.673 mmol), then heated at 110
°C for 16 h. The reaction was allowed to cool to room temperature, filtered, and

10 concentrated. Purification of the residue by chromatography (Analogix; 5% MeOH
/ 5% CH2CI2 / 90% EtOAC) gave 6.5 g (76%) desired product. MS(ES)+ m/e
505.9 [M+H]".

The following examples were or can be prepared following the general procedure

used in Example 345
15
MS(ES)
Example Structure .
[M+H]
346 474
347 476
2
QA
N/
348 510




Fol l owi ng the procedure used to prepare Exanple 242,

2-ethyl -614-(4-pyridinyl)-6- quinolinylt-4(1H)-pyrimdi none was or can be
pr epar ed W9 2eesnt468ut i ng et hyl am di ne hydrochl ori de f or Pagdsacsmeis1Vs( ES) +
nVe 329 1M+111l. 5 Exanple Structure MS(ES) [MFITIF 247 0 HN 110 329

Fol l owi ng the procedure used to prepare Exanple 242,

2- phenyl -514- (4-pyridinyl)- 6-quinolinylt-12-clihydro-3H pyrazol -3-one was
or can be prepared by substituting 10 an al kynyl nethyl ester for the

al kynyl et hy @@@EDI S)+ mle 365 [ MtHi +. Exanpl e Structure MS(ES)

[ MF11] 248 me 16: Conditions: a) aryl (RI) stannanc,

pal | adi um cat al yst, dioxanc, heat; h) his(pinacol ato)di boron, 5potassium

acetate, pal]adiumcatal yst, dioxane, heat; then heteroaryl (R2) brom de,
pal | adi um caﬁéﬂ%ﬂﬁiat urat ed aqueous hll2C33, diuxane, heat.

5
Scheme A:

lc-

@f‘j—*
@fjﬁ

Conditions: a) Tributyl(vinyl)tin, Pd(PPhs)4, dioxane, reflux; b) OsO4, NalOs, 2,6-
10 lutidine, +-BuOH, dioxane, H,O, rt; ¢) (4-pyridyl)boronic acid, Pd(PPhs)s, 2 M
K,CO;, DMF, 100 CC.

4-(4-pyridinyl)-6-quinolinecarbaldehyde

OHC

AT N\7/

15

a) 4-chloro-6-cthenylquinoline

A mixture of 6-bromo-4-chloroquinoline (6.52 g, 26.88 mmol; see J. Med.

Chem., 21, 268 (1978) ), tributyl(vinyl)tin (895 g, 28.22 mmol), and

20  tetrakistriphenylphosphine palladium (0) (0.62 g, 0.54 mmol) in 1,4-dioxane (150
mL) was refluxed for 2.0 h, cooled to room temperature, and concentrated in vacuo.

The residue was purified by flash chromatography on silica gel (0-4%
MeOH:CH,Cl,) to give the title compound (5.1 g) as a pale yellow solid. MS (ES)+
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Exanpl e 345 102, 4-di fl uoro- N

(2- (et hyl oxy) - 544- ( 4- ppi dazi nyl ) - 6- qui nol i ny11-3- pyridinyl |benzenesulfon
am de DEOapossHtedno- 4- (4- pyri daznyl ) qui nol i ne DiP€TalISe@d/063819

6- br ono- 4-i odoqui noline (17.43 g, 52.2 mmol), 4-

(tributyl stannanyl)pyridazine (19.27 g, 52 2 mmol ), and PdCl2(dppf)-CH2C12
20 (2.132 g, 2.61 mol) in 1,4-dioxane (200 nL.) and heated to 105 C. After
3 h, added nmreel9dM+aELi.uhhisahatiyistasand dieatlen thonex6sthp. Concentrat ed and

di ssol ved in nethyl ene chloride/nethanol. Purified by colum chromat ography
(conbiflash) with 2% MeOH Et OAe to 5% MeOH Et OAc to give the crude tide
conpound. Trbi4etasio@quihdlincidiehidy ni shed

6- br ono- 4- (4- pyri dazi nyl) qui noline (5.8 g, 20.27 25 mmol, 38.8 %yield).
MS(ES) + ink 285.9, 287.9 | MrHr. U)2,4-difluoro-N{

2- (rnet hys oxy) - 544 vfiduRY 6 ﬂ-@lﬂbﬂ@)yg-}ﬂl@rym%hﬂbﬁhé '('5’1% 36.88 mmol), 2,6-lutidine
pyridi nyl | benzenesul f onam de

67 bt oo 4 (0 G475 AR SN fEcipupBlogate L. A9 F5] oD, and osmium

bi s( pi nacol afuydlibes A1y, §rk 59 Gotullh #26TBRkI), 0 BACAALJRPT h-RHRELR,6 530 1D,
0.649 mml ) and potassi um acetate (3. 3 mol ) 1 n anhydrous

1, 4- di oxane @ﬁQch50ﬁﬂ J magtgreh was @tmeétfml@@ @t fagm @rrmerafm@a@mwpc@treted

S'V; gafﬁgﬁr ?ng& eg hﬁh rh_ﬂ%e @z% ﬁn‘ﬁgh 8§ MAS HRORRENEShyDh i Bel KA CL§act i on
(et hyl oky) - ®-gye thdi titlelbnpodndd {4 2ugr & hiaeh espy) fap pgriadeellpé. ®8dg,M37. 61
nmol ) and angther t of PdC12ni ppf)-CH2C12 (550 ng, 0.673 rninol),

t hen heat ed &%S)ﬁ?ég%b [M%aﬂlﬁ h. The reaction was allowed to cool to room
tenperature, filtered, and 10 concentrated. Purification of the residue by
chr omat ogr aphy, (Anal o ; 9% NEO /. 5% CH2C12 / 90% Et OAC) gave 6.5 g (76%
desired prod c4t(( E‘%g)ﬁ “IHAUINE RS aédq?meﬂ i +. The foll owi ng exanpl es were or
can be prepared followi ng the general procedure used in Exanple 345 15

Exanpl e Structure MS(ES) | M+rH + 346 u\\ 40 SN., N 0 a 1 1,,40 474 347
A mixture of 4-chloro-6-quinolinecarbaldehyde (3.24 g, 16 92 mmol), 4

pyridylboronic acid (3.12 g, 25.38 mmol), tetrakistriphenylphosphine palladium (0)
(0.978 g, 0.846 mmol), and 2M aqueous K,CO; (7.02 g, 50.76 mmol, 25.4 mls of
2M solution) in DMF (100 mL) was heated at 100 °C for 3.0 h and cooled to room
temperature. The mixture was filtered through Celite and the Celite was washed

20  with EtOAc. The filtrate was transferred to a separatory funnel, washed with water
and saturated NaCl, dried (NaySQ,), filtered and concentrated in vacuo. The residuc
was purified by flash chromatography on silica gel (5% MeOH:CH,Cl,) to give the
title compound (2.03 g, 51%) as a tan solid. MS (ES)+ m/e 235 [M+H]".

25  Intermediate 2

Preparation of 2-amino-5-bromo-N.N-dimethyl-3-pyridinesulfonamide

H,N N

L.
eI NF g

A
e}

r

a) 2-amino-5-bromo-3-pyridinesulfonyl chloride
To a cooled (0 °C) solution of chlorosulfonic acid (58 mL) under vigorous

30  stirring was added 5-bromo-2-pyridinamine (86.7 mmol) portionwise. The reaction
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SN'N N., OF .is 476 348 0, ill N-s"FNic""N c N O 510 | NTERMEDI ATES:
Intermediate | 5 Schene A Conditions: a) Tributyl (vinyl)tin, Pd(PPh)4,
di oxane, weofbagx4448p 0s04, NalO4, 2,6- 10l utidinc, t-BuOPRCTAISE008/063814120,
rt; c) (4-pyridyl)boronic acid. Pd(PPli3)4, 2 M K2CO3, DwvF, 100 LC

4- (4-pyridinyl)-6-quinolinecarbal dehyde 15 a)

4- chl or o- 6- et henyl qui nol i ne A m xture of 6-bronop-4-chloroquinoline
(6.52 g, 26. ﬁ&turrmvs}as tigmenchted Med fluxChed hrs. A1pon268lifgl® #8)m temperature, the

tributyl (vin tin 895 28, 22 1 20 ictraki.striphenyl phosphi ne
ol Fadh um ( oFdshas e gedhp it R 1190 SRguaRePHsa s THBESHERR ved t or
2.0 h, c;)ol gjﬂ:llbﬁffllireﬁmdteﬁwaﬁécﬂleblﬂé@ by anelioa el azm@hgl Witly agldvatekhad r e)si due
was purifie a chromat o y on silica - 4% 2Cl2) to
give the titP Oéeﬁﬁ’p?fg?fdto(%o‘i @% PR Y o ag%ﬁr V%ilo Nﬁ?@é?*

5 77% yield). MS(ES)+ m/e 272.8 [M+H]".

* Other sulfonyl chlorides can be prepared using this procedure by varying the
choice of substituted aryl or heteroaryl.

10 b) 2-amino-5-bromo-N,N-dimethyl-3-pyridinesulfonamide
To a cold (0 OC) suspension of 2-amino-5-bromo-3-pyridinesulfonyl
chloride (92.1 mmol) in dry 1,4-dioxane (92 mL) was added pyridine (101.3 mmol)
followed by a 2M solution of dimethylamine in THF (101.3 mmol). The reaction
was allowed to warm to rt for 2 h, heated to 50 OJC for 1 h, then cooled to rt. After
15  standing for 2 h, the precipitate was collected by filtration and rinsed with a minimal
amount of cold water. Drying the precipitate to constant weight under high vacuum
provided 14.1 g (55%) of the title compound as a white solid. MS(ES)+ m/e 279.8,
282.0 [M+H]".

20 *Other sulfonamides were or can be prepared using this procedure by varying the

choice of sulfonyl chloride and amine.

HN_ _N z R
X NJ = N\ N 7/S\\ Br
/,S\\ Br ,/ \\ Br
o o
H,N N\ H,N N\

H P
HO™ "7 Br HNT Br
7\ // \\ O// (\Y

HN N NNy HN NG
rll | = N | = o h A
~
HO” N 5C Br v/ 5 Br { D/o"s‘\o
oo o' o o
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me 190 [ M+FI ]

This materi a

was used directly in the next step. 13)

4- chl oro- 6- qui nol i necar bal dehyde 5A m xture of 4-chl oro-6-ethenyl qui noline

(5.19,

2A808808MIwi6P
peri odate (22.99 g,

2,6-luti
107.51 in

dine (5.76 g,
nol ),

53. 75 mmol ), PEAISa0NS063S1A)
and osmumt-etroxide (5.48 g of a 2.5%

solution in tert-butanol, 0.538 nmmol) in 1, 4-dioxane: H20 (350 ml. of 3:1

m xture) was stirred for 3.5 h at roomtenperature and concentrated in
vacua. The fesidueNyal purifijed by fi hr omat og ?I i ca ¢el
(CH2C12) 10fo gi ‘ﬂe the fitle conp wﬁ g, 83% @% a pale
yel | ow solid. k 192 [ M+H[)sc S
4-(4-pyridipyl)- 61q9| noI i necaJr baI deﬁycFe 15A mixture of © ©

4- chl or o- 6- 4U| frott+recar uou ucllyuc § 24 \4_' 1692 —+mot ), 4= Y dyi Bor oni ¢
acid (3.12 g, 25.38u , tetrakfstri phén | OSphI ne paft] (0) (0.978
g, 0.846 mpl), andy?2 a ueous NQ 76 jln\ ;EJTMS of 2M
solution) ip qﬁbﬁ heat ed at C fBr 3|0\ g,ﬁd cooPed|to room
tenperature| The mi RtGQre vvas flltered t hrough Cell|i t d’tRe Celite was
washed 20 w th EtOAc The flltrate was transferregd to a scparatory|funnel,
washed wi th| wa r,ud s,aturat NaCl dpl ed (Na2<04) filty nd
concentrate vacuo reS| d d by,d ! ash fEhr rr/a. ogr aphy on
silica gel S%i&wi tio gi ve onpolrd 2. J5; 109 as a
tan solid. M5 (ES) t\/e2 [ MtH] ZSbm‘oerrrelateZ Pr8pé’rat|on of

2-am no-5-bfono-N. Ti -d| met hyl- 3-pvridi nesul fonam|de H2rii a)

2-am no-5-b =3z esutjfonyt—ch hl d To a cooted|(0 O
sol ution of Pf'?ﬁodtos [fgni g acjd (5 mj) ﬁ vi gorfoup tirring Wwas added
5- br ono- 2- pyri di %\g mol LARoioRpirse,  TheYre '”dlgllxt Ure was
then heated|at refl gk §or 3 hrs. 0%l ing to [room tlepp e, |the
reaction m kture was poured overF~i (-1 00 g) wijth vigoretu% stirring. The
resulting yellow precipitate was collected by suction filtration, wWwashing
with cold water and? | eump ether to provide the title corrpound as an

or ange-yel | |IHL 8149, B 77%yield). MS5(ES)[+ ink 272.8 [ MtHI , O her
sul fonyl ch o@/s £an be %repared using this pracedure by varying|the
choi ce of spbs ufed aryl or| heteroaryl. 10 b) 2-am no-5-brono-N, N-d

i met hy1- 3- py-di-resut-fonam-d—e To—a—cold{0-+LE—suspension—-of

2- am no- 5- brono- 3- pyri di nesul fonyl chloride (92.1 inrnol) in dry

1, 4-di oxane [@2medihd: 3Was added pyridine (101.3 mol) followed by a 2M

solution of dimethylam ne in THF 101 3 mml )
warmto ft fBiepa P g A4 trg :
st andi ng forxl?}%:ngiﬂgsu%g&mgétate was col | ect ed by f| ltration and rinsed
with a mninal anmount of cold water. Dry| ng the precipitate to constant
wei ght under hi gh vacuum provi ded i?ﬂ
white solid. M5(ES)+ na/e 279.8, 282.

or can be prepared using this procedure
chloride and am ne. i

10

H2ZNN H N,

+.

e

S

¢) To a solution of 2-amino-5-bromo-N,N-dimethyl-3-pyridinesulfonamide (7.14
mmol) in 1,4-dioxane (35 mL) was added 4,4,4',4',5,5,5',5'-octamethyl-2,2'-bi-1,3,2-

dioxaborolane (7.86 mmol), potassium acetate (28.56 mmol) and [1,1°-

bis(diphenylphosphino)-ferrocene]dichloropalladium(Il) dichloromethane complex
(1:1) (0.571 mmol). The reaction mixture was stirred at 100 °C for 18 h. The

reaction was concentrated in vacuo, re-dissolved in ethyl acetate (50 mL) and

purified on silica using 60% ethyl acetate/hexanes to yield the title compound as a

tan solid (86 %). 1H NMR (400 MHz, DMSO-ds) 8 ppm 8.41 (d, 1 H, J =1.52),
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10

15

20

7.92(d, 1 H, I =1.77), 2.68 (s, 6 H), 1.28 (s, 12 H).

* Other boronate or boronic acids can be prepared using this procedure by varying
the choice of aryl or heteroaryl bromide.

Scheme 17:

1

Cl N
“d a N b
" -
X
O,N Br ON Br

O—A

R1 R
|
O__N
O N c 0 ONA
. — ¢ X
H,N NX"Ngr R2” \I'jl Br

Conditions: a) NaO(R1), (R1)OH, 0 °C to room temperature; b) SnCl,-2H,0, ethyl acetate, reflux;
¢) (R2)SO,(l, pyridine, 0 °C to room temperature.

Intermediate 4

Preparation of N-[5-bromo-2-(methvloxv)-3-pyridinyl]-2.4-

difluorobenzenesulfonamide

a) 5-bromo-2-(methyloxy)-3-nitropyridine

To a cooled (0 °C) solution of 5-bromo-2-chloro-3-nitropyridine (50 g, 211
mmol) in methanol (200 ml.) was added dropwise over 10 minutes 20% sodium
methoxide (50 mL, 211 mmol) solution. The reaction, which quickly became

heterogeneous, was allowed to warm to ambient temperature and stirred for 16 h.
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The reaction was filtered and the precipitate diluted with water (200 mL) and stirred
for 1 h. The solids were filtered, washed with water (3 x 100 mL) and dried in a vac
oven (40 °C) to give 5-bromo-2-(methyloxy)-3-nitropyridine (36 g, 154 mmol, 73.4
% yield) as a pale yellow powder. The original filtrate was concentrated in vacuo
and diluted with water (150 mL). Saturated ammonium chloride (25 mL) was added
and the mixture stirred for 1 h. The solids were filtered, washed with water, and
dried in a vac oven (40 °C) to give a second crop of 5-bromo-2-(methyloxy)-3-
nitropyridine (9 g, 38.6 mmol, 18.34 % yield). Total yield = 90%. MS(ES)+ m/e
232.8,234.7 [M+H]".

b) 5-bromo-2-(methyloxy)-3-pyridinamine

To a solution of 5-bromo-2-(methyloxy)-3-nitropyridine (45 g, 193 mmol) in
ethyl acetate (1 L) was added tin(Il) chloride dihydrate (174 g, 772 mmol). The
reaction mixture was heated at reflux for 4 h. LC/MS indicated some starting
material remained, so added 20 mol% tin (II) chloride dihydrate and continued to
heat at reflux. After 2 h, the reaction was allowed to cool to ambient temperature
and concentrated in vacuo. The residue was treated with 2 N sodium hydroxide and
the mixture stirred for 1 h. The mixture was then with methylene chloride (1 L),
filtered through Celite, and washed with methylene chloride (500 mL). The layers
were separated and the organics dried over magnesium sulfate and concentrated to
give 5-bromo-2-(methyloxy)-3-pyridinamine (23 g, 113 mmol, 58.7 % yield). The
product was used crude in subsequent reactions. MS(ES)+ m/e 201.9, 203.9
[M-+H]".

¢) N-[5-bromo-2-(methyloxy)-3-pyridinyl]-2,4-difluorobenzenesulfonamide

To a cooled (0 °C) solution of 5-bromo-2-(methyloxy)-3-pyridinamine (20.3
g, 100 mmol) in pyridine (200 mL) was added slowly 2,4-difluorobenzenesulfonyl
chloride (21.3 g, 100 mmol) over 15 min (reaction became heterogeneous). The ice
bath was removed and the reaction was stirred at ambient temperature for 16 h, at

which time the reaction was diluted with water (500 mL) and the solids filtered off
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and washed with copious amounts of water. The precipitate was dried in a vacuum
oven at 50 °C to give N-[5-bromo-2-(methyloxy)-3-pyridinyl]-2.4-
difluorobenzenesulfonamide (12 g, 31.6 mmol, 31.7 % yield) MS(ES)+ m/e 379.0,
380.9 [M+H]".

5
*QOther N-[5-bromo-2-(alkoxy)-3-pyridinyl]sulfonamides were or can be prepared
using this procedure by varying the choice of sulfonyl chloride and alkoxide.
dn | I
2 T 00 00 T
S\N N B \\SI/ S | \\S// S |
r ~ ~
O/ H - ” Br v/ H Br
( o( N <|3 N
ooo/N F o0 T O\’0/|
\\S// | \\s” . | \S,\ N
O/ \H N Br \H Br O/ H Br
F
10

Exemplary capsule composition

An oral dosage form for administering the present invention is produced by
filing a standard two picce hard gelatin capsule with the ingredients in the

15  proportions shown in Table I, below.

Table I
INGREDIENTS AMOUNTS
compound of example 1 25 mg
Lactose 55 mg
Talc 16 mg
Magnesium Stearate 4 mg
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v11- 3-ovri di nesul f onam de

Exemplary Injectable Parenteral Composition

An injectable form for administering the present invention is produced by
5  stirring 1.5% by weight of compound of example 1 in 10% by volume propylene

glycol in water.

Exemlary Tablet Composition

10 The sucrose, calcium sulfate dihydrate and an PI3K inhibitor as shown in
Table 11 below, are mixed and granulated in the proportions shown with a 10%
gelatin solution. The wet granules are screened, dried, mixed with the starch, talc

and stearic acid;, screened and compressed into a tablet.

15 Table I

INGREDIENTS AMOUNTS
compound of example 1 20 mg
calcium sulfate dehydrate 30 mg
Sucrose 4 mg
Starch 2 mg

Talc 1 mg
stearic acid 0.5 mg

While the preferred embodiments of the invention are illustrated by the
20  above, it is to be understood that the invention is not limited to the precise
instructions herein disclosed and that the right to all modifications coming within the

scope of the following claims is reserved.
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5¢c¢) | o a solution of 2-am no-5-brono-N, N-di net hyl- 3-pyridi nesul f onam de
(7.14 mol) in 1,4-dioxanc (35 nL) was added

4,4, 4" | 4'W0,260858144483- oct anet hyl - 2. 21- bi - 1, 3, 2- di oxabor olPemaIseas®63smNol ) ,

pot assium acetate (28.56 mmol) and [1,1'-

bi s(di phenyl phosphi no) - ferrocene] di chl oropal | adi un(l 1) dichl oronet hane
conplex 10(1:1) (0.571 mmol ). The reaction m xture was stirred at 100 t for
18 h. The r eaklat orclabasd soncentrated in VaCzZl O re-dissolved in ethyl
acetate (50 nL) and purified on silica using 60% ethyl acetateThexanes to
yield the title conpound as a tan solid (86 %9. 1H NVR (400 MHz, DVBO d6) 6
ppm 8.41 (d, 11H, JA=bnpdind of FOElEd(1)L H J = 1.77), 2.68 (s, 6 H, 1.28
(s, 12 H. * Oher boronate or boronic acids can be prepared using this
procedure by varying the choice of aryl or heteroaryl brom de. 5 Schene 17:
Conditions: a) NaQ(R1l), (R1)011, O Cto roRim tenperature; b) SnCl2211, 0,
ethyl acetate reflux; 10c) (R2)SQRCl1 pyridine, 0 Cto roomtenperature.
Internediate 4 Preparatio p

- 15- br ono- 2- (et hyl oxy) - 3- pyri di nvl i fl uorobenzenesul f onam de a)
5- br ono- 2- (et hyl oxy) - 3-ni tropyri di ng ~-~Jo a cooled (0 C solution of
5-brono-2-chl oro-3-nitropyridi ne S%R g, 21N i n methanol (200 nil) was
added dr opwi se over 10 m nutes Z(Sﬁsodi um net hoxi de (50 nL, 211 nmol)
solution. The reaction, which quickly b%ﬁarre het er ogeneous, was allowed to
warm to anbient tenperature and stirred 16 h. The reaction was
filtered and the precipitate diluted wwth water (200 nL) and stirred for 1
h. The solids wer x 100 nL) and dried in a
Vac oven (40 ¥ Mish BuEk BRSSP Fopyr it ne (36 o, 184
nmmol, 73.4 % yirel &) salsmad pladre i edrbpv cpmsiddiap . ofT hiect@béygloaklyl, f subttitatcé was

concentr ed in vac an | ut e Sat ur at ed
e oot or PeRe poqt i, Sk Ed i poiehanrod GPSiEd eEReBle T The
solids were fi Iea@rfeﬂanmﬁe@hepeﬂdenme&medm% wlrya@geﬂ Hal@géﬁaﬁcyp\éﬁﬂn(f, 40 C) to

gi ve a second croF of 5-brono-2- - 3- tropyrid 38.6
mol , 18. 34 % yistipyed apgpgy Clybadk Sub%%d l»Cr%ﬂéYQlS’lek@ S“i’étlfm?dl MrHr. 10
b) 5-brono- 2- (@H&%l@&%@l- 3- (ps\lme@ér&%mo@lﬁyl subsume@ S©3- vﬁét&acy‘efoalkyl

5- brono- 2- (neth 3n|tr0|1oyr| I'ne (45 g, 193 mmol) in ethyl acetate (1
L) was added tla?‘/kQ’ Cﬁf)boéﬁhl artigpalieyi, h;ﬂﬁsrlat%lbétﬂmd aryp,7 hetoremnyl)  spRétituted react i on

m xture s he fo L di g

mat eri al Y\Sriemal %%tggagﬁ) a%g' '55' b gub?tmnttefinq kg’f(.:lhl g)?hg:%a d%’?tqethfgﬁd

conti nued t o hesficyatoalkgl, | hegcroakflaksyl, Zuhstitythe hewamtyldhylmarml |lpdedyt.o cool to
anbi ent tenper g nd ncentrat d.in vacuo. The residue was treated with
2 N sodi um hydr%%lél & é"néqu%"g Ad at%lg)éy’sti rred for 1 h. The m xture was then
wi th et hyl enendhl@ride (1 L),

or a pharmaceutically acceptable salt thereof.
20
2. A compound according to claim 1, wherein the compound is a

compound of formula (I)(G):

N
= | R1
(RyIm
5 _ X
7
N R4

(Ry)n
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20 filtered through Celite, and washed wi th nethyl ene chloride (500 n).
The | ayers were separated and the organics dried over magnesi um sul fate and
concent r avocoesal4gicse 5- br ono- 2- ( net hyl oxy) - 3- pyri di nam ReT(UB300§/063818 r nnol ,
58.7 %yield). The product was used crude in subsequent reactions. MS(ES)+
me 201.9, 203.9 1M+HE. 25 c)

N- 1- 5- br onp- 2- (net hyl oxy) - 3- pyri di nyl1- 2, 4-di f| uor obenzenesul f onam de To a
cooled (0 C solution of 5-brono-2-(nmetihgdoxy)-3-pyridinam ne (20.3 g, 100
mmol) in pyridine (200 nL) was added slowly 2, 4-ditl uorobenzenesul fonyl 30
chloride (21.3 g, 100 nmmol) over 15 mn (reaction becane heterogeneous).
The ice bath m@@whﬁﬂnved and the reaction was stirred at anbient

tenperature for t ich time the reaction iluted h wat er
(500 ni) and t & %h B ?%{liﬁédwdflq‘epa%n&&éﬁ%fdew% B 3@5%06% thts of
water. The pregil bal®, Wastitiddesning, aryVReHd! %c@lﬁ%ﬁn@the@cﬁl&ﬁkyam\ﬁ%

N45- br or no- 2-fi net hy | ox y)-3-p riclinyll -2, di f 'uor obenzenesul f onani de

(12 g, 31.6 nuﬁdr6a11@i Spb%ty%l yoaqUsiLE §7Pyclwqﬂwl,3$@sf@uteé8©3 @Cy[cmklsy&] 5
*Q her N-15-br @ADn2efRL Ko 3- RinkiidicqY! 'ésume%%grugm{MBr Sk HcalbBR,

prepared using this procedure by varying the choice ot sulfonyl chlorlde
and al koxi de. @minoglksl, aryl, pubgtitefeBraryl, eteroaryly substituted eteroapyl, Hrylalkyly 0 4.
0."---.CN substituted arylalkyl, arylcycloalkyl, substituted arylcycloalkyl, heteroarylalkyl,
10 substituted heteroarylalkyl, cyano, hydroxyl, alkoxy, acyloxy, and aryloxy;
nis 1-2, mis 0-3;
or R5 is R6, wherein R6 is -SO2NR80 or -NSO,R80, in which R80 is selected
from a group consisting of: Cl-Céalkyl, CI1-Cécycloalkyl, Cl1-
Céheterocycloalkyl, substituted CI1-Céalkyl, substituted CI1-Cécycloalkyl,
15 substituted C1-C6heterocycloalkyl, aryl optionally fused with a five-membered
ring or substituted with one to five groups selected from a group consisting of:
Cl1-Céalkyl, C1-Cécycloalkyl, halogen, amino, substituted amino,
trifluoromethyl, cyano, hydroxyl, alkoxy, oxo or -(CH2),COOH, or heteroaryl
optionally fused with a five-membered ring or substituted with one to five
20 groups sclected from a group consisting of: C1-Céalkyl, C1-Cécycloalkyl,
halogen, amino, trifluoromethyl, cyano, hydroxyl, alkoxy, oxo, or -
(CH»),COOH, wherein n is 0-2;

or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1, wherein the compound is a
25 compound of formula (I)(K):
N
~ | R1
(Rg)m
NS
R6 A
=
N
(IXK)

- 155 -



1,1 rH O0OO0O,N O. Hr K',. 4e S., 11010 Fr 1t if H ...li

WO 2008/144463 PCT/US2008/063819

in which
R1 is selected from a group consisting of: heteroaryl, substituted heteroaryl,
heterocycloalkyl, substituted heterocycloalkyl, amino, substituted amino,
5 arylamino, acylamino, hetercycloalkylamino, alkoxy, Cl-6alkyl and substituted
Cl-6alkyl,
each RS is independently selected from: hydrogen, halogen, acyl, amino,
substituted amino, C1-6alkyl, substituted C1-6alkyl, cyano, hydroxyl, alkoxy;
mis 0-1;
10
R6 1s -SO2NR80 or -NSO,R80, in which R80 is selected from a group
consisting of: C1-Céalkyl, C1-Cécycloalkyl, C1-C6heterocycloalkyl, substituted
C1-Céalkyl, substituted C1-Cécycloalkyl, substituted C1-Cé6heterocycloalkyl,
aryl optionally fused with a five-membered ring or substituted with one to five
15 groups sclected from a group consisting of: C1-Céalkyl, CI1-Cé6cycloalkyl,
halogen, amino, substituted amino, trifluoromethyl, cyano, hydroxyl, alkoxy,
oxo or -(CH;),COOH, or heteroaryl optionally fused with a five-membered ring
or substituted with one to five groups sclected from a group consisting of: C1-
Céalkyl, C1-Cécycloalkyl, halogen, amino, trifluoromethyl, cyano, hydroxyl,
20 alkoxy, oxo, or -(CH;),COOH, wherein n is 0-2;

or a pharmaceutically acceptable salt thereof.

4. A compound according to claim 1, wherein the compound is a
compound of formula (I)(M):
25

(Rg)m

N
R6

Y

\

(MHM)
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10 Exenpl ary capsul e conposition An oral dosage formfor

adm ni stering the present invention is produced by filing a standard two
pi ece harwogedsasias3capsul e with the ingredients in the PEprusp@sisisns shown
in Table I, below Table | | NGREDI ENTSAMOUNTS conpound of exanple 125 ng
Lact ose55 ng Tal c16 ng Magnesi um Stearated4 ng Exenplary injectable
Parenteral Conposition An injectable formfor adm nistering the
present inventiiowhick produced by 5stirring 1.5% by wei ght of conpound of

exanple 1 in 10% by vol ropyl ene gl.ycol. in water. m ary Tapl et
Compos: ti on 10T{e SR BEdrrD &1 BHUmLSUTHE QT AT E: GUoT S AR nhi bi ¢ or
as shown in Tabkterokclhgbyow, sudstRuted XBderan@dl@nanulaaiegd kubstifaedpraaf@,ti ons
shown with a 10% gel atin sol ution. The wet granul es are. screened, dried,

m xed with the 2t 18%,acv‘amgloaﬁere@v@aghéafa@f)del, o el é‘?f{iS@BtHB‘F@ssed into
a tabl et.s 15Talpliesqafkl1;] NGREDI ENTSAMOUNTS conpound of exanple 120 ng cal ci um
sul fate dehydrate30 ng Sucrosed4 ng Starch2 ng Talcl ng stcaric acid0.5 ny
While the preferred enbodi ments of the invention are illustrated by the 20
above, it is tgaé_%eRtﬂngehﬁ&&%etﬁlgageléc% KRMENoRIEeh Snilf enl iaBit &thitd) the
preci se instructions herein disclosed and that the right to all

modi fi cati ons edmsiigedeintiig, § 1t Gatkys solppéitupdd ¢ healkydl ¢youd. tigdiokeli #Hksoxys r eser ved.
What is clained is:

10 mis 0-1;

R6 is -NSO,R80, wherein R80 is selected from a group consisting of: CI-
Céalkyl, C1-Cécycloalkyl, CI1-Cé6heterocycloalkyl, substituted C1-Céalkyl,
substituted C1-Cécycloalkyl, substituted C1-Céheterocycloalkyl, aryl optionally

15 fused with a five-membered ring or substituted with one to five groups sclected
from a group consisting of: C1-Céalkyl, C1-Cécycloalkyl, halogen, amino,
substituted amino, trifluoromethyl, cyano, hydroxyl, alkoxy, oxo or -
(CH2),.COOH, or heteroaryl optionally fused with a five-membered ring or
substituted with one to five groups selected from a group consisting of: Cl1-

20 Céalkyl, C1-Cécycloalkyl, halogen, amino, trifluoromethyl, cyano, hydroxyl,
alkoxy, oxo, or -(CH,),COOH, wherein n is 0-2;

or a pharmaceutically acceptable salt thereof.

5. A compound according to claim 1, wherein the compound is a
25 compound of formula (I)(N):
N
~ | R1
(Rg)m S
R6 N
7
N
(DN)
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1. A conpound of Fornmula (1): RL R2 R4 5(R3)n (T) in which R2 is a
pyridinyl or substituted pyridinyl group, RL is selected froma group
consisting of: heterocycloal kyl, substituted 10het erocycl oal kyl

aryl, substituted aryl, heteroaryl and substituted heteroaryl; each
R3 and R4 is independently selected from hydrogen, hal ogen, acyl,

am no, substituted am no, Cl-6al kyl, substituted Cl-6al kyl,

C3- 7cycl gakkydn, substituted C3-7cycl oal kyl, C3-7heterocycl oal kyl,
substituted C3- 7heterocyc|oalky| alkylcarboxy, anmi noal kyl , aryl,

subst i t utRlds ealgated fram érgwnmstmsatﬂhmr@mhms@w&dd&marylaryl al kyl,

substi t uty t
arylcycloggﬁﬂﬁ¥bﬁ&#ggﬁgpvﬁéy%?¥¥ gﬁ#}gﬁé%ﬁs ?2%%%¥§TdﬁEGP?H?yano
hydr oxyl ,acglakiinoy hetarcyeloalkgleyimy y],ko;a;r; Cl-#rdybang; substitged CRHalbyl; a
pharmaceutically acceptable salt thereof 20 2. A conpound accordi ng
to claim1, wherein the conpound is a conpound of forrmula (1)(Q:

(1) (O i neavhrs ks ﬁa@ﬁan&amlye&ectwﬁamdh%og@ hA6ependenilivo, sebsaaiad

from hydrogen, hal ogen, am no, substituted am no, aryl am no.
acyl ani nemipet@raajkot, é&b%%t%Cﬁéﬁlkﬁlcwa%Wﬂl0X§]uBléipmut ed Cl-6al kyl,
C3-7cycl oal I cyl, substituted C3-7cycl oal kyl, C3-7heterocycl oal kyl,
substituted C3-7heterocyc|oa|ky|, alkylcarboxy, am noal kyl, aryl,
substi tutmds @iyl , heteroaryl, substituted heteroaryl, arylalkyl,
substituted arylal kyl, arylcycl oal kyl, substituted aryl cycl oal kyl,
het eroaryl al kyl, 10substituted heteroarylal kyl, cyano, hydroxyl,

al koxy, efcd/isos&)zNRBd vieydiR RRD idselébted fiim Miotp @m%,lstﬁg oRT1ic6aR81, Cl-
wherein R6 is - SO2NRBO or -NSO2R80, in which R80 is selected froma
group corfsfeaeipalylpfl-Ceheterosyalaalyl, sebstitiey El-64plky), subsfituted Cl-

C6het er oqy, , | ]
Cl - Ceeycl 0 &:y%%%’w gt ge{df%ﬁ%:ggﬂt‘%’%ﬁ‘g%r%%ygp %ﬁ‘&qé’% a five
opt i onal |1¥‘elﬁb$€ﬁﬂm oifsubstititee witbrine tefive grogpsorlested Sont aigredp virtststiogef: t o

o Y&?;??@aﬁ:@\?ﬂf T ER IR B B0 Skt amis. MoV nepahermgs
cyano, ¥ol all@dkk @k or QCILRCOAIGHE hélkdatyl opfioraly eised kwth adpitel onal | y

fused mnth a five-nenbered rlqg or substituted with one to five 20
groups seneBbEed FRHeE ALHIEEH WAGEP & TIYRRTBRPs SeEcted AIoRYy4 group consisting of:

d - Cocycl @abarty, @ﬁb@%‘cﬁb @;}ﬁ%geﬁ Fan{ihd! i B bi¥hy1, €Y4R08Ohydi%GA, AxRbky
al koxy, oxo, or - wherein n i1s 0-2; or a pharnaceutlcaﬂly
accept ablaxosal {CHpeG@OH, whenainomisedind according to claim 1, wherein

t he conpound

harmaaceutlcally acceptable salt thereof.
6. The compound of Formula (I){M).
7. The compound of Formuma (I)(N).

8. A use of a compound of Formula (I)
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25conpound of formula (1)(K): in which RL is selected froma group
consisting of: heteroaryl. substituted heteroaryl, heterocycl oal kyl,
substituted hetcrocycl oal kyl, am no, substituted am no, 5aryl am no,
acyl am no, hetercycl oal kyl am no, al koxy, Cl-6al kyl and substituted
Cl-6al kyl; each R5 is independently selected from hydrogen, hal ogen,
acyl, am no, substituted am no, Cl-6al kyl, substituted Cl-6al kyl,
cyano, hydroxyl, alkoxy; mis 0-1; 10 R&1is - SO2NR80 or -NSO2R80, in
which R80 is selected froma greuyp cqQnsilsting of: C -C6al kyl,

Cl - C6cy-cloal kyl, C -Colieterocyc substituted d - Co6al kyl
substituted O -C6ecycl oal kyl, substi S - 6het er ocycl oal kyl, aryl
optionally fused with a five-ne red riNng Bf substituted with one to
five 15 groups selected froma group consisting of: C1 -C6al kyl, d

- Cécycl oal kyl, hal ogen, am no, substitited am no, trifluoronethyl,
cyano, hydroxyl, al koxy, oxo or -(CH2)11COOH, or heteroaryl

opti onal IV%%@WCW@%II&&WW@N%%&F&P&i ng or substituted with one to
five grqu%Thq ected froma group consisting of: C - C6alkyl, C I
-C6eyc | oa yl, hal ogen, am no, trifluoromethyl , cyano, hydroxyl,
20al koxy,RDiws@yridmyt ¢iGubgirdieCpailinypherein n is 0-2; or a

h i.call t abl It t f. 4. d di
iyt S R SRR e TR I
(R5) R6 4 subkBtedi apylVhdté&rBarplandssubaiteed BeteforBA caclgR ORI ROMSI St i ng

of : heteroaryl, substituted heteroaryl, heterocycl oal kyl, substituted
het er ocy dnéeierdantly aelested frompaydrogane halaggnnaeyl Aoy srbaivtedtapings Ho,

het er cycl gal v ased C.?_Bglgggymg%%gﬁéﬁégrfg S,ﬁsﬁ?égbsti tuted 5CI1-6al kyl ;

each R5 is I'ndependently selecte ogen, hal ogen, acyl,
ani no, suBdFexclradicy]. 40 -RigsterGiyobmlioy. subginged CThetdrocgelealk Wydlkylearbony,
P ?/grmogylg r@b&z@%ﬁsgi{g ?%bétigl{mfld; a&/ﬁ?htlatgroé@f%gg%%teme?errgérgl, |§18y(?ali(y%, ssu%lst?tﬁ{egd

arylalkyl, arylcycloalkyl, substituted arylcycloalkyl, heteroarylalkyl, substituted

heteroarylalkyl, cyano, hydroxyl, alkoxy, nitro, acyloxy, and aryloxy;

nis 1-2;

XisCorN;YisC,O,N, orS;

or a pharmaceutically acceptable salt thereof,

for the preparation of a medicament for inhibiting one or more phosphatoinositides 3-

kinases (PI3Ks).

0. A use of a compound according to claim 1, for the preparation of a medicament
for treating one or more disease states selected from a group consisting of: autoimmune
disorders, inflammatory diseases, cardiovascular diseases, neurodegenerative diseases,
allergy, asthma, pancreatitis, multiorgan failure, kidney diseases, platelet aggregation,

cancer, sperm motility, transplantation rejection, graft rejection and lung injuries.
10. A use of a compound according to claim 1; and/or a pharmaceutically acceptable

salt thereof; and at least one anti-neoplastic agent, such as one selected from a group

consisting of anti-microtubule agents, platinum coordination complexes, alkylating
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Céal kyl , Cl-C6cycl oal kyl, d -Co6heterocycl oal kyl, substituted C 1-C
6al kyl, substituted Cl-C6cycl oal kyl, substituted

Cl - Cohet erocycl oal kyl, aryl optionally 15 fused with a five-nenbered
ring or substituted with one to five groups selected froma group
consisting of C -C6alkyl, C 1 -C6cycl oal kyl, hal ogen, am no,
substituted am no, trifluoronethyl, cyano, hydroxyl, al koxy, oxo or -

(CH2) | I CQRkhts, Antibidtie h&tsy kop@ﬁbm@mé IT¥nHibigas amlﬁlbtaaolftbsva;pﬁﬁmefaeal ring
or substituted with one to five groups sel ected from a gr oug}(bt
11018,

consi st i righibftors) hormongsgaf lagrmongh aneBgyies, signilyansdygtignyeathw
trifluor t r é%;@l}: H,
wherei n E{E:Bsrg%e&)g);ﬁ%‘raﬂge lﬁlﬁg%n@ag%gﬁeg%gl yylgoé‘%g%%nél thel{a ]a%g{r?gé)of 5 A
conpound meapophitin ggetm:s ahthi:erh cfg/clew@ltahngxrﬂﬁwomofm dwr]cdepasatwn% aonpoun d
of formula ?/95/ a)éN%J ich RI is selected froma group consisting
of 1 het erBWFIE B’§ttre'{1tﬁﬂge°@nﬁaét eroaryl, heterocycloal kyl, substituted
het erocycl oal kyl , am no, substituted am no, aryl am no, acyl am no,
het er cycl oal kyl am no, al koxy, Cl-6allcyl and substl tuted Cl-6al kyI
each R5 ild.i ndeperisitin, @ép@mtbldrsmﬁﬁtaww%@%ﬁﬁl T0{p B GHRIR, COpYgHng of:

Py oxy!  Rfiple dbEbeRTp g AR g BIS e Rolm eoblosi G 210
froma grmﬂqmm@ﬂng’r lsdweiglseaise IGhg Eﬁhhh}dt],on,chmdapslb,dahihyl

Cl - Cehet erf) cnI/o subst i tt L1 cyl, substituted
a Cecycl JRIRYTVIM l?lﬁltné%m@l lscﬁﬂeep‘é‘?p &V oal kyl, aryl optionally

fused with a flve menbered ring or substituted vmth one to five
groups selected froma %roup consi sting of: d-C6al kyl,

ad - CchcI 1Bal ky} usarichiy, Whgicothe dissase ﬁtﬂtﬁléael%ﬁwdrfeom@r@qw@ﬂ%mgmﬁ
cyano, ,erz éﬂﬁlmas (ﬁgéﬁgé( ﬂu}gﬂﬁ%oﬁ)g ﬁgéa@@%ﬁé%ﬁ AbkdEHd8E@RIY conditions.

optionally fuse ered ring or substituted wth one to
five groups selected froma group consisting of: Cl-C6al kyI

ai koxy, dto, o s aen titRe i eSS B B R TR
aecept abl gheésadclerdshg hewf hypertrophg, castimounst yof dysfuhstidna elel 3tédvblood preIshuee
conmpound of Forrmuma (I)(N). 8. A use of a conpound of Fornmula (1) R1L

R4 (R3)n @ﬂ)"a%ﬂ“‘égt’bﬂé’lnrmceutl cally acceptable salt thereof; in which
R 2 is pyridinyl or substituted pyridinyl; RlL is selected froma
group consisting of: heterocycloal kyl, substltuted het er ocycl oal kyl ,
aryl, subkhitukest efrojdim %e}dleneuathy Hisaasd stateds serl@qtndeféiorh@tge@@enowlstmgatfh

R3and R4.is.ind enden d. fr h C
AR e e e
C3- 7cycl alitdsyds, assihes kird ke, B6hdnda ?meeﬂuaah l@étclel@&g@ﬁ@t&h&@ycdtmﬁj dk}életal

substituted C3-7heteroc cI oa k al ky| car box am noal k
subst i tutl@%ﬁ%ﬂrﬁwop by %ﬂt?@fgetrﬁfratt@amﬂ%f galisppes aa?%aea?w

substi t utlﬁdasﬁfnxhaséwshs nﬁlaylbﬁ,xcmgbémm&ﬁpsﬂkmh uﬁ@@lﬁ@m bw&hmh&yﬂm
het eroaryl al kyl, substituted hetéeroarylal Kyl , cyano, hydroxyl,

al koxy, npfep@onsa,eyﬁg,ﬂyansﬁn@a@rypm@en grafisrefection, glomerulo sclerosis,

glomerulo nephritis, progressive renal fibrosis, endothelial and epithelial injuries in the

lung, and lung airways inflammation.
15. A use of claim 9, wherein the disease is cancer.

16. A use of claim 15 wherein the cancer is selected from a group consisting of: brain

(gliomas), glioblastomas, leukemias, Bannayan-Zonana syndrome, Cowden disease,
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Xis Cor Ny Yis C 0, N, or S; or a pharmaceutically acceptable salt
t hereof, for the preparation of a nedicanent for inhibiting one or
nor e phosphat oi nositides 3- Icinases (PI3Ks). 9. A use of a conpound
according to claiml1, for the preparation of a nedicanment for
treating one or nore disease states selected froma group consisting
of : autoi mune disorders, inflamuatory di seases, cardiovascul ar

di seases, L ReMliRISGENETidhba/ BreditSinaafmatory bRAGYanRE WilR's tRAKG EGaidd i S,
nmul ti organ failure, kidney diseases, platelet aggregation, cancer,
sper m notsardomg, Rhabdampypartoms eprndppens, aefullgblastoma.colas hed aadactkung
injuries.,. : ; a
phar nnceuk%“fh?:B I‘Iué\g’gg’?%g%% Oglﬁéai tﬂ? eﬁgl%%; ,g%)éﬁ%f gzirgdélgat’ q)(S)tﬁgsmj(!(ﬁ{a’

ant i - neopliagtcelt ttargerof borsuanld thygoidne sel ected from a group consi sting
of anti-m crotubul e agents, platinum coordination conpl exes,

al kyl ating agents, antibiotic agents, topoisonerase Il inhibitors,
anti net abpl i t §usd FIRVISATERASLIn! th SdcE it Sl &cted oA RESUpTRLsi fraigraanal
anal ogues, signal transduction Eathmay i nhi bitors, naon-receptor

t yr osi ne RiaAaseAnseigPUGEIIHS FanCET, RiCBSLCARST, TrosaineAkerang deemisgent s,
proapoptotic agents, and cell cycle signaling inhibitors, for the
preparation of a nmedicanent for treating cancer. 11. A use of claim
9, wher eiI8.t heA dsesdasamsy, athereinssagkPId ddrede fsradtfBa gr oup consi sting of:
mul tiple sclerosis, psoriasis, rheunatoid arthritis, system c |upus
erythematosi s, inflamatory bowel disease, |ung inflammuation,
thronbosi g, braug dmiLats, Uhéiehf daaPBiRee isrﬁﬂnBﬂ.gi tis and
encephalitis. 12. A use of claim9, wherein the disease state is
selected froma group consisting of: Alzheiner's disease,

Hunti ngt ojyy s di §8&AR1ai ; I kschem c conditi ons.

13. A usgﬂgf C 3,nlgFﬂﬁﬁfréﬁﬁﬁgﬁgiﬁ,gggﬁgﬁgﬁg?i is selected froma
group consisting of: atherosclerosis, heart hypertrophy, cardi ac

nyocyte gysfun tio el evat ed. bl ood .pressur %%F-V sQconstriction.
T4 R Uselof | ok Bt s purin et Canen 1§ dar i REdR8R 8 11 om a
group conshafhadagtiadl corfpysaiinc obstructive pul nonary di sease,

anaphyl actic shock fibrosis, psoriasis, allergic diseases, asthnma,
stroke, ischem a-reperfusion, platelets aggregation/activation,

skel et al 194.50'&Rﬁ%ﬁ@éwcmwﬁfpbﬁemyomﬁlﬁmy&n?pohﬁ@ htotdiBo anh) oRABE T
ti ssue, antiogenesis, Invasion netastasis, nelanoma, Kaiposi’s

sar comn, dausd -drdd e phaniacedsigaliercceptabladarvier ual i nf ecti ons, sepsi s,
transplantation rejection, graft rejection, glonmerulo sclerosis,

gl omerul o nephritis, progressive renal fibrosis, endothelial and

epi t hel i ai3.1 njTHel@pbiind dEFdmiag,(Hand | ung ai rways inflammation. 15.
A use of claim9, wherein the disease is cancer. 16. A use of claim
15 wherein the cancer is selected froma group consisting of: brain
(gliomas), glioblastomas, |eukem as, Bannayan-Zonana syndrone, Cowden
di sease, Lhermtte-Duclos disease, breast, inflanmtory breast
cancer, WInms tunor, Ewi ng's sarcomm, RHabdonyosarcoma, ependynons,
medul | obl ast ona, col on, head and2nggct a.dney, lung, liver, nelanom,
ovarian, pancreatic, prostate, sar t eosarcoma, giant cel

tunor of bone and thyroid. 17. A NyThapm 15, wherein the cancer
is selected froma group consistirgg of: ovarian cancer, pancreatic
cancer, breast cancer, prostate cancer, and | eukem a. 18. A use of
claim8, wherein said PI3 Icinase is &’Pl3a. 19. A use of claim 8,
wherein said,Pl 3ack{1tri10%§e icse % féls?’ﬂthere%(%“ A use of claim8, wherein
said PI3 %FH§§8n|§ 2Py P E. ATUSE5T claim 9, wherein the

medi canmenih witicf or admi ni strati on as a pharnmaceuti cal conposition.

22. A pharmaceutjcal conposition conprising a conmpound according to
any one dRzéﬂﬁ?ﬁﬁn’OnﬁggﬁﬂmgpﬁwapﬂﬁceuticalIy acceptabl e carrier.
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R2 is pyridinyl or substituted pyridinyl; Rl is selected froma
group consi sting of: heterocycl oal kyl, substituted heterocycl oal kyl,
aryl, substituted aryl, heteroaryl and substituted heteroaryl; each
R3 and R4 is independently selected from hydrogen, hal ogen, acyl,
am no, substituted am no, Cl- 6al kyl, substituted Cl-6allcyl,
C3-7cycl oal kyl, substituted C3-7cycl oal kyl, C3-7heterocycl oal kyl,
subst i t utiads (3ectiBt&h QGYSiIpRBhEMng A ﬂ%yérs%rcmam sabstRAa llfé(éwcy%[c?élkyl

substituted aryl, heteroaryl, substltute het éeroaryl, arylalk

y
subst i t utaeyl. a\bymtaterdwyl lwttgrbazyband&uk%wtute%hﬂj@wwhteé@l Ri ?Iidc tisoal kyl ,

glef(g;;’ary (?E!Ipléx){éehﬂg?géété& H&rgdtglﬁ%eholﬁﬁggeﬁ' 4%% fm?%/?a&%én e%ﬁ%ﬁ{} oo
N, or S; Gatkyd spbsitured€Ls6alk| Cy-’la}zrmmﬂt)é,tﬁuhstﬁaﬂeﬂ thereof, for use in

inhibitin ne.o e_phosphat Qi nosi t.i de -] ci nases in a
hunan, % %pﬁ@a[!eﬂ%éw% @ya@aﬂag Sybstiptef 9? ZLetFraFy l’rf‘%fﬁ%"‘élf‘?xﬁ’g
one or n%ﬁn&%lll%ﬁaa?r?l ﬁk@ﬁﬁl&d%@ﬂlleﬁét&garw QB @t OHRer 642915 hx%zldll@g @bstituted
aut oi mune di sor def s, |nflannator di seases, cardi ovascul ar di seases,

neur odegendakiyl, aeflqwhneﬁss’b:sxubsamteiegylcycdgqlmahetgamla&eﬂ,usub@tutﬁd:| tiorgan
failure, H% KeINS Iaﬁ(g %Shyd%ﬁh n?o Kaﬁi%ezg?fokg] éld%?yrl&%! sperm

notility, ran on’ rejec ction-and | ung
|njur|e311m252 The conpound accordlng to claim1; and/or a

phar mace % QC?pb ialt t hereof; and at |east one
anti-neogigb Pt géﬁ s one selected froma group consisting
of ant"ﬁh%&ﬁ@ﬁﬁ%bﬁuﬁg?a&ﬁ taBlledklk HepBog 00T di nation conpl exes,

?IC agents, top0|sonerase |1 inhibitors,

al kyl ating agents, antibio
anti net atigt usedn inhikjtieg ersrasiaere phosphaipinpsiides 3-kipsen RIAKa)rin 2 hemannal
anal ogues, signal transduction pathway inhibitors, non-receptor

t yrosi ne ki nase angi ogenesi s inhibitors, innunotherapeutic agents,

pr oapopt di4. ¢ denbspoanthccaldingay claen §j i@n abd ingreptiiy dyictcommyre fiscaseistetes n
treating cgncgr: 26. The co ognd of cl adn1%ﬁ; Mﬁerel the di sease
state is SrEd{ion 1 FoHP SO "E SROTamRgdiserders, ptlpmmalory f15gasey s
psori asi SardibMeEeBMrQistas | dbutddeSencflist 8i¥bdsed, UNEEy Qs hhhe pRcRAliSS,

i nflammat ory bowel disease, |ung i nf| ammat i on, thrombosis, brain

i nf ect i orulfipTeamflure Fidngs disprges, PLldsiAsEiseuPRasdneers SPED MOtHike
conpound Eﬁaﬁ e is selected froma
group coﬁg#g %ﬁgggﬁéw ﬁﬁgﬁﬁggdpéggggflﬁ%ﬁ%lngton s di sease, CNS
trauma, stroke and ischem c conditions. 28 The conpound of cl aim
24, wherejn t di sease, state is m.a gr.oup. cons

t her osc 53 osi e REEPEH TSR AP dapttc HpbeyPen s FoRE el

el evat ed hteefl afd £9&ddt Encrdn@l-neaplaaqnstit siich@ one &Poctelilfont @gROpnd of

cl ai m 24, wherein the disease state is selected froma grou
consi st rf@neﬁtmgccrfraam@C@B@#W@W@lﬁm%w%}nﬁi%lé‘fa@@ exﬁ%é%[%ﬁ&%t ic
shock fi berrg@ﬁes tiBRAL 'a@e%k éﬁksbﬁ{egg@uqfﬂﬁm@sannﬁe{abmes %&p’o%ﬁmsex

i schem a-reperfusion, I'et's aggregation/activation, skeletal

muscl e atmlmbhyllshl}tpmpmsqndymnh@ukmmmem eignali ttavedictipmpathwaeinhibitosue,
anti ogenesi i nv tasta S,SaLcana, acut e

B i Rl R T R e G

rej ect i onprogioptdtica8iiRs; tah@Bell Glclgignalifg HblLIOES F& usginararitg canoaphritis,
progressive renal fibrosis, endothelial and epithelial injuries in

the lung, and | ung airways inflammation. 30. The conpound of claim
24, wher t heheBofifpBai t})isclﬁﬁl%eﬁfhere?h]the d38as€ ARAY 0detda t%rﬁ"a@o%%

wherein t e cancer s selected froma group consisting of: brain

(gli onas)qongllsmltgﬁfasmbmScldrwﬂ( emrasl,s, @am&ydm@uhamastgymdum Cowden
[ mitt.e- clos di

Comear® e Rebti TS aiR D 858 g TR s Bn AR bR R o

medul | obl ast oma, colon head and neck kldney | ung, liver, nelanom,
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infection/inflammation, meningitis and encephalitis.

27.  The compound of claim 24, wherein the disease state is selected from a group
consisting of: Alzheimer's disease, Huntington's disease, CNS trauma, stroke and

ischemic conditions.

28.  The compound of claim 24, wherein the disease state is selected from a group
consisting of: atherosclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated

blood pressure and vasoconstriction.

29. The compound of claim 24, wherein the disease state is selected from a group
consisting of: chronic obstructive pulmonary disease, anaphylactic shock fibrosis,
psoriasis, allergic diseases, asthma, stroke, ischemia-reperfusion, platelets
aggregation/activation, skeletal muscle atrophy/hypertrophy, leukocyte recruitment in
cancer tissue, antiogenesis, invasion metastasis, melanoma, Karposi's sarcoma, acute and
chronic bacterial and virval infections, sepsis, transplantation rejection, graft rejection,
glomerulo sclerosis, glomerulo nephritis, progressive renal fibrosis, endothelial and

epithelial injuries in the lung, and lung airways inflammation.

30. The compound of claim 24, wherein the disease is cancer.

31.  The compound of claim 30, wherein the cancer is selected from a group
consisting of: brain (gliomas), glioblastomas, leukemias, Bannayan-Zonana syndrome,
Cowden disease, Lhermitte-Duclos disease, breast, inflammatory breast cancer, Wilm's
tumor, Ewing's sarcoma, Rhabdomyosarcoma, ependymoma, medulloblastoma, colon,
head and neck, kidney, lung, liver, melanoma, ovarian, pancreatic, prostate, sarcoma,

osteosarcoma, giant cell tumor of bone and thyroid.

32.  The compound of claim 30, wherein the cancer is selected from a group

consisting of: ovarian cancer, pancreatic cancer, breast cancer, prostate cancer and
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leukemia.

33.  The compound of claim 23, wherein said PI3 kinase is a PI3c.
34.  The compound of claim 23, wherein said P13 kinase is a PI3y.
35.  The compound of claim 23, wherein said PI3 kinase is a PI36.

36.  The compound of claim 24, wherein the compound or a pharmaceutically

acceptable salt thereof, is for administration in a pharmaceutical composition.
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