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Field of the Invention This invention relates to the
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nmodul ation, notably the inhibition of the activity or
function '
(her ertrartet T3 R ITasSes oy 5 ; .
Pl 3Kb, and/or PI 3Kg . Sui tabl Y, the pr esent invention
éiel Qtﬁﬁ 5ovttt1|e use of thiazolidinediones in the

e or nore di sease states selected from
aut oi Thisimeectiohoekditrsso thenfideasfriitzolidinddi®aasiedyatives for the
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lungPinBiriesnases (e.g. Pl 3Kal pha)) are dual -specificity
ki nase enzynes, neaning they display both: lipid

ki nase (phosphoryl ation of phosphoi nositides) as well
Backyrotrd of tierlagentémt i vity, shovvn to be capabl e of

h I f
Bt o psRisriinafes, RPethth PSR S Sondfedtb nat can
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hosphoi nosi
A hereinafter and also by mtracellular regulation by other signaling molecules

(cross-talk, where the original signal can activate some parallel pathways that in a
second step transmit signals to PI3Ks by intra-cellular signaling events), such as
small GTPases, kinases or phosphatases for example. Intracellular regulation can
also occur as a result of aberrant expression or lack of expression of cellular
oncogenes or tumor suppressors. The inositol phospholipid (phosphoinositides)
intracellular signaling pathways begin with activation of a signaling molecules (extra
cellular ligands, stimuli, receptor dimerization, transactivation by heterologous

receptor (e.g. receptor tyrosine kinase)) the recruitment and activation of PI3K
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intracel lul ar signaling pathways begin with activation
of a signaling nolecules (extra cellular |igands,

W@ 200940 r ecept or di nmeri zation, transacti vat i BeI/B§2007/066359
het er ol ogous receptor (e.g. receptor tyrosine kinase))

iBng'P@emen\é oef%@% rBer‘e\ nkg H8€1 ér%grlaﬂ ré'c%' RY i gtgggrtated

I VO rotern ransne rahe T ece
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Bioctg. BYi. (22979b)zaay7wﬁamwmeaeme@q et:al.CGéR™. Rev. 101(8)

rer oG Rof e ale st Hanfs £S5, Sl ey Sk fh, o578
(@P01)drycKates ¢t.al.Mmid. Celii N@ﬂ $Sife Scb9p6) pp 61678 (2002)2y0kebst al.).
VEHBE #yc Rorchms Wikl ) s 50180 B AL 98 It by

r catal ytic su
@mﬁese@mbmlneg glatasy stkanigs.exprasaion uogtte@x @ne siginelingosneciicns
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p]. 2)39@4 (2999) 54 \(ahﬁseas)ebn;ecwanu Ketsehatabc200dndbda).so et

'?r%oc}OSe@P%Ya?%d |sgf6?m§ b?ﬁ?ol and [?l l?[ﬁ%d lg)gglg gQ@rere]dl%lle

and b are ous ressed,
éramdav speofe mbnlﬁyal@)qxp%secﬂlm the hh@ma’raematmpmh sysiem, sglooth

R R e I R L
N&@lhms\émheesﬂbr@ckadt ay) Thegiexpespioe sEgidralsn lghiegaleted iben
.E&%&% ?h%ﬂn e@;&ghiﬁg %@'tﬁ% geI@Pa?,qnuﬁslrsF(gglggvr@P%gmﬁp gé %u as
diggasexoniert UEiUbnbllltytqf pocbteprezxpeasaloe%mhe@suswnthem btmreem as
\I?%I %Jqﬁ%{e?’n &fablﬁ%a(?ﬂbﬁ't t gﬁblre atBh %g%%é]oc%tfap |t'hzr(%ulgt'8ry

isin part regu SSOCI tion
subguoitsat ory subunits. To date ei ght mammal i an Pl 3Ks

ha"e f&&é{e d&@?}trﬁw%r‘ﬁgn% M‘g,lég%gv% pé%eihgﬁtﬁ%dﬁﬁbiﬁe?tln@&ﬁ?ée

quence honol ogy,
rsamwdasae%(l Ibiandilihgorpthe tasis of semgscehomelpgwatriuotyre, dinding
p?‘dfﬁ%’;sr ﬁjfo%e%tf Sét%ﬁ&ﬁ &nd Is[]bé’tiatté Brefé:rlaﬁnses. IA Vi rb,séfacsscl PI3Ks can
phosphorylate phosphatidylinositol (Pl), phosphatidylinositol-4-phosphate (PI14P),
and phosphatidylinositol-4,5-bisphosphate (P1(4,5)P,) to produce
phosphatidylinositol-3-phosphate (PI13P), phosphatidylinositol-3,4-bisphosphate
(PI1(3,4)P,, and phosphatidylinositol-3,4,5-trisphosphate (PI1(3,4,5)P3, respectively.
Class Il PI3Ks phosphorylate Pl and phosphatidylinositol-4-phosphate. Class llI
PI3Ks can only phosphorylate Pl (Vanhaesebrokeck et al., 1997, above;

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



phosphoryl at e phosphatidylinositol (Pl),
phosphati dyl i nosi tol - 4- phosphate (Pl 4P), and

w@bk@sps@ut dyl i nosi tol -4, 5- bi sphosphate (Pl (4, SpEI/B32000066359
produce phosphati dyl i nositol -3-phosphate (Pl 3P)

haosphat L dyl i nosi tol - - bi osphate (PI(3,4)P 2, and
%%?3?%&‘? Ief%%]s?ftl:gl‘l-’%!:é,t%‘?ﬁﬁhsphosphat e (PI(3,4,5P
3, respectively. Cass Il PlI3Ks phosphorylate Pl and

phosphat i

onl y yphos
abové; ONa

ﬁlinositol-4-phosphate. Cass Il PI3Ks can
orylate Pl (Vanhaesebrokeck et al., 1997,
ebrpeck et al., 1999, above and Leslie
abovg) Schene A : Conversion of PI(4,5)P2
Ilustrated in Schenme A above,
phosphpi Hti de 8- ki nases (PlI3Ks) phosphoryl ate the
hydr o the third carbon of the inositol ring. The
phosphoryl ati on of phosphoi nositides that generate

Pt t , 4, 5-tcHsphosphat e (Ptdl ns(3,4,5)P3),

Pt ﬁ‘#dr%ﬁ?lﬁ?riﬁsp 4

2 and Ptdugs(s)P produce second nessengers
I

Redyald co-alpueys.
i ncludi ng those egsential to cell prolifteration, cel

di fferentiation, [ ~_Ccell _size~_C

survival, apoptosis, aghesion, cell notility, cel

m gration, chenotaxis, gl nvasi on, cytoskel et al
rearrangenent, cell shape changd¥dingesicle trafficking
and netabolic pathway (Katso et al., 2001 , above and
Mol . Med. Today 6(9) p.| 347-57 (2000) by Stein).
Gorotein coupl ed receptors nedi ated phosphoi nosi tide
3' O+ ki nase activation|vi @150all GIPases such as Gov
and Ras, and consequently PI3K signaling plays a
central role in establishing and coordi nating cel
polarity and dynam c oFganization of the cytoskel eton
- whiclh together provides the driving force of cells
to novie. Chenotaxis - the directed novenent of cells

tqyafdiz_qpncentration gradi ent of chem ca

for avariety of si r

attrac ants, also called chenokines is involved in

obHant digeases such as
t autouinnunity, neur odegener ati on,

' i nviasi on/ net astasi s and wound heal i ng
| i &—2B(6)Op. 260-4 (2000) by Wnan et al.
Sci ende 7{5455)|p. 1049-53 (2000) by Hi rsch et al.
FASEB™. 15(1 1) @. 2019-21 (2001) by Hirsch et al.
and Nat. Imunol.12(2) p. 108-15 (2001) by Cerard et
al.). Recent advarides usi ng genetic approaches and

phar macol ogi cal tE§%§<have

o)

\ﬂ/\\/”\v/\v/\\/”\v/\\/”\v/

O PtdIns-3-P

NN

As illustrated in Scheme A above, phosphoinositide 3-kinases (PI3Ks)
phosphorylate the hydroxyl of the third carbon of the inositol ring. The
phosphorylation of phosphoinositides that generate Ptdins to 3,4,5-trisphosphate
(PtdIns(3,4,5)P3), Ptdins(3,4)P2 and PtdIns(3)P produce second messengers for a
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provided insights into signalling and nol ecul ar

pat hways that nedi ate chenbtaxis in response to
W@ b@moasr act ant activated G protein coupl ed rECEPS®NE066359

Pl 3- Ki nase responsi bl e for generat| ng these

>v |

PRERRT RlataE gl el Do BB R os BB p PR ¥
woliferation,eleh differehtigtiawchll §@ettorcel ezemedirsutvy\m)sapnptosm,
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a ASE:
AR ETRaneTROP oh OB TRl BByl 5 BB o plave @
gentraleole umen@_@@rmg and ¢oprdisdtongreet! polagtycandadynemef organization
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disdefses evh 2 Infbammah@l/atpiownwnéy (nBarddegeraratmn antQgenesis,

R iKeRPa gAY S ol 21535, 2800 20h o
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1%‘3515)' 22 ‘Fsb A gé’oocb B ﬁ'.rEafﬁt MY R dé%@’”l 549001)

Iya e W the cytop asmc
@ardmﬁ%h is an inportant costinulatory nolecule for

ot oot plnBhs RE ey BB RAEAd TR bl TR fave
providedringightsigtodjgnalling eind mdleswlaipathweas that mﬂdtat@hhemngx's in
eSS td Bﬁerﬁgé’tﬁéagﬁtdac \%te(?%té ¥t QN 8@6 r@&ﬁit&r@ b1 RFhase,

I NCr eases e nmagni e an urat
"ppRANSTOd Tr ge@eramfbﬁg%phosl@é@rylwd signallingrrrodyatk evpstapiginally

|Hé‘fﬁﬂ@§%§%n aet.weasg a&a&w{mvt@rbn%p@tem% r8\f/vthgf%Ft]%§

|nc ud Ing Inte an | ortan

gty fos e dinasEs tak phesp arylateSSQhC@nb@tldxmosﬁol (Bindats
6%%890@I)atedl\4étn%t'i\/é§ anhe%D%? gﬁl?)f ’Eh'%a}ﬁ éltB r‘l}%n(FJaHngc%u etal.,

I nt eract ki nase ure

Trands ﬁ@'éBlOLQ Fpﬁ@&@@t“%??)) sﬂ@’@@@flm@fede@ﬁﬁtbloémm'ﬂ@" sdudies
B08a1Ed a %§?P'I§klﬁ_a§e§ é!a gagg%\’l@tlé&grm B'I% afeo& gpggt%hﬂc

I'dent as a nedr at bet a- epen
Kieagel emtzvmas aheansKheycdisplay hothalipid IGDM @hgznhosylatios of

S ool S ALE Rl B0 Bl bR e
espldrdation ocdkerasoten agrHubRiraES Keclyding awta-nboseira—rylation as
ig@ dlébﬂa‘r‘?%u%&?rn?&ﬁbﬂ@m(’f apopt osi s, reorganization

e act
PI3-kinase activation, is therefore believe to be involved in a range of

cellular responses including cell growth, differentiation, and apoptosis (Parker et al.,
Current Biology, 5 p. 577-99 (1995); Yao et al., Science, 267 p. 2003-05 (1995)).
PI3-kinase appears to be involved in a number of aspects of leukocyte activation. A
p85-associated PI3-kinase activity has been shown to physically associate with the

cytoplasmic domain of CD28, which is an important costimulatory molecule for the
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W@ upendide generation,

cardi ac nyocyte growth, glycogen synthase stinulation
by insulin, TNFa-nedi ated neutrophil primng and

and | eukocyte m grati oPCEOB2007/066359
adhesion to endothelial cells. Recently, (Laffargue et

t.vatuon[JBTj“é%lé’ %%é%gs% éﬁtﬂ;%e% %ﬁ@sogt)l N%tJPé‘%GBee%ﬂ 29

escri nals
(1 B94uBhdd;dmmangy Gpi )32?: 841 (1996 ) Mmtm)nsaf é\"ruélls thsoughnt D28

I%"&ﬁ%qﬁé h?géholkj T%ng(t,t|v8p0n 8’3&5“@;&n ang |q09§§|s%)ét§heortnﬁ%%ulgfa r?élg
Mehmmfrﬂwprohfmatlbemmnse nTlm}elerﬁ‘sgtsaag@hrd@dtto iareases in the

5k 5ol SRS P R SaRILIEASH o
drgwihafabtor (Feasesilet al., ISeidnae ¢aé peB13M6 (198002 Muwbipneof 228 such

t@?’{f nCFBh r(mfa% ngﬁeml%lné’s%(l %d Dazfgr?ijr&%o &ﬁg?ezﬂi%%duction,

fens I'C i AN bI'tors aga
sugdesMn@wactntmelrrblerfer I%IB kindsalin Tl'ycekbécte/an(ymelél?,fzﬂy bus deen

|nv able t eci pherjin upcti pns ch. .
el 3 st P o R he BB el el Bn Al Bftviy, and
G ée-gahhe a)je sdtmm&s biterieratrtiedric Glpmteins (LBpb8z-Kasmaet al., J.
i.nhibi to Th o) d /LS Don-3 eci fii. I,3K
PR PoR 618 TS TR Caflf e R kie: P& piayen
evsahteE sole)fnctﬂdasspﬂ)reﬁ%han kif armfptmsjs thrgm(mtlph (ef thtah‘ee:tlm €kdfeton,
val.ues of wortmannin a he v
RS e SR BN oBR S MRsststirlidon Y inaiRty fifos et
neueropkibfrirviay aas si Mrohd@@éﬁ)@atl(ﬁg ahtﬂlﬁiukeéytél migrafidrese
iéé\s‘; Ki r,[1ase(iortrh]s1 g ‘ﬁUt 15-20 mM (Fruman et al., Ann.
SIOB'QEREICa6E Sp.  481-507 (1998)), al so 5-10

m cr d%cmtlﬁl'(lzafﬂirgl}iqea?tml klmemtya*rmjs)a@maum f(iZ(h(DZ)))ilt blasI been

Vi Q ases. nni n a

Gttt fetP Ry BT DERED SoTATTED veriafe Gl Eiptss
rbyembr@@nf]gtﬁ%@méle@h{afm &Pe{msftém.o? adtmhuitin @orﬁi@ﬁ?jfmlmscytéu S

n 0 activ Wor n
T Tioy I b cPhioRt: Emotngs. Hsehnt SOEIGR Integrins,
eejgtégﬁmeh lrf]dd:lt@i gjra\ﬁlfh(l\f/g(t:tﬁﬁofnlglﬁ?é@@ﬁ h@rmdi@@tf@mbhipﬁa wessnsdi.
e C | eu e
g &R HoBobi Fy Bt 4oL o g ‘R abOsk and
@Mﬂt(_bkﬂﬁlbﬁ 20 Ercel PH(B)p. \mlotah ngtb@zowswpr@hs tehgl.). _
respifators hurst in v in ne estruction
o P et ors againat iRl it B Bl ot FEeR,
pibvibe WRBIUEBIBNGGIS [ @eéeipheringfendtih®of esbihceetymes imoat ory
qbggmursotugégsf_%gi(i%%@ \&gr%]@g@r? Icf I'Ier%igéf&ﬁri,\?tﬁ{é%QeAgnav(?/ide§Cds'ed as
Faxp@fasaaﬂﬁtﬁtom tThde&@rcbﬁ‘ipﬁnrhdk, ar@&omgtaciﬁ@PMﬁmibitor_s, as they
Xper i ment. ev S t ctivit I n

G O aRhe PPl PoRbSsi! Casht FiuRpess. ‘Por'eRampe,
the Ut 5 mdiiidsSof wdintiiresgair@h dac bfahe 3RS Class | PI3-kinases are
in the range of 1-10 nM. Similarly, the IC5(q values for LY294002 against each of
these PI3-kinases is about 15-20 uM (Fruman et al., Ann. Rev. Biochem., 67, p.
481-507 (1998)), also 5-10 microM on CK2 protein kinase and some inhibitory
activity on phospholipases. Wortmannin is a fungal metabolite which irreversibly
inhibits PI3K activity by binding covalently to the catalytic domain of this enzyme.
Inhibition of PI3K activity by wortmannin eliminates subsequent cellular response to

the extracellular factor. For example, neutrophils respond to the chemokine fMet-
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i mune response associated with acute and chronic

WO pdo7asared i on. LY294002 WORTMANNI N Based on stRi/€82007/066359
usi ng wortmannin, there is evidence that PI3-kinase

(B OO B PR GRS R Lo i BRTRRBRREELR, Eloreo. o
syethepismoselaldselitmaativatidn, of tHgQ@épiraatbms\km)st iviohved ire neutrdphil
(Ha%?r 8%%”01‘%%% trMé\Ioo}’@H %nWrQatﬁi%gt &Yn%l%ﬁggﬁls%iﬁ%ortmannin
neu{‘Jrophll m g?atl oR'na superoxide release.

Dy edntoieddihBseducetdirgspiratogy bentzebporse (deelew at aly Esoamatl.

isckas b 0 Z I ' . em
Al oB0BEA Y R Oha TRRT (Rl et Bikanl il b
wigtregnulimtasovellagfs aimycxgenmesntalnyidenne rhowp pinad $¥L actonite i
. . . ; ¥

S HMAEBL 0 §050] SETALLAD (BT BT vl Gpos
Prwlkobyeatis omolwed inmoameasfdie oed-mesary invvaline lesporssezdssociated
) C S ' pat hways nedi ated by the PI3K
\plgq\r%é%@ﬁ@dvémghgzﬁtgrﬂﬁé@gl e in a nunber of cell

processes including proliferation and survival, and

der egul @,ti on of these pathways is a causative factor a
wi de sp@ctrum of human cancers a(mjoot%r di seases

#t al.. Annual Rev. Cell DeV\iol..

and Foster etal., J.og ! Sciengel.
Class | PI3K is a heterod

a1 I8 c ytic subunit and 4
subunit© and\the Fanmily is f urg4te ed 1nto cl ass
| a land C assllb zymes on the bas regul atory
ers and hani sm of regykat i@ asS | a enzynes
5t of three distinct catal yfji c spbuni®s (pl 10a,
P b, and p 110d) that dineriséwtd five distinct
regul atory subunits (p85a, p55a, p50a, p85b, and p55g
) , with all catalytic subunits being able to interact
' | regulatory subunits t riety of
m%%%PQ%iners. Class la PI3K arg“ggﬁg?gﬂﬁi activated in
response to growh factor-stinulation of receptor
tyrosi ne kinases, via interaction of the regul atory
subunit SH2 domai ns with specific phospho-tyrosine
resi ddgssdoh stiriesgsing wortanwocpereris evidentephal Plptkinaee ns
- 1. [ P . :
B Elon S ol e HF e SS0B8E Bt el By B RERTBLGH Bl Bein
soiupledirecapters (Thejeroeti ake 1894 abeveic Morenvieorit hasdidenshown that
ﬁ&ﬂné’mﬂ#v\gﬁ’d W%@‘é?%&%%h%{&m rﬁﬁg%“tiSﬁ%ﬁ&’ shifbrBlilie fiddse.

types, er eas expression is nore restricte
Eysldaxygerape éinhikiiing kenzofvsardriivatives are disclosed by John M. Janusz

et al., in J. Med. Chem. 1998; Vol. 41, No. 18.

It is now well understood that deregulation of onocogenes and tumour-

suppressor genes contributes to the formation fo malignant tumours, for example by
way of increase cell growth and proliferation or increased cell survival. It is also now
known that signaling pathways mediated by the PI3K family have a central role in a
number of cell processes including proliferation and survival, and deregulation of
these pathways is a causative factor a wide spectrum of human cancers and other
diseases (Katso et al., Annual Rev. Cell Dev. Biol., 2001, 17: 615-617 and Foster et
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sonme epithelial cells. In contrast, the single C ass
I b enzynme consists of a p 1 10g catal ytic subunit that
WO piognaoss wWith a plOl regul atory subunit. FurPCEDSWOE)66359

the Class Ib enzyne is activated in response to

r u c CR) systens and its
g%—@é&%ﬁ:&p%&drg @tﬂo“% ed to | eukocytes. There
i s noWlasohBliBHas alhkteredimdecmwsistinglbtapil Hycathlgtic Sibasi ahdia
P c [ .S j
SPGB U RS s b U 55 o ik
génzginee ot ltye adis/afiregulatody Batoger and mathﬂmnRef\megubtidmlﬁt@s la

enz§r91gg bo%lstgﬁ%rggals}nq{t cgt%e(tlgé o t 1{'(‘);(:1{)@1 1](%519 iépﬂfg) tthat

d)marl§e Bnfyeedistite} regulatdry sulletita |(|e85@e péiicu @S0¢, (E@Boanpisy),

@8&%?@%%@5%@5&@ Bei rg%/g‘? rg,tto % ?ct oaglergﬁu?tof}p%%gnﬁtto flornm a

yarigtyod herRriBgersg Efes IdnBlBé( are@enarsﬂy)aq:tarta@d invresiponse foqugwth

f%l:tlaﬁ Et rHﬂ ddr\ ofsfé'&é(bgﬁ'%&)?lﬂé ?ln?fseﬁI k}% @C L%ﬂg@‘gfj‘hg 66@]?&% 4,
BbagYit Siﬁard@rnarrtsl withegpegilit ahpephe- tvrrmsmSEsasm\lmseofarhes@ctwe@d

tjeg%%l] cErlgﬁngfop gﬁ)@é]ﬁ?géc&ééggrs esngaglsﬁﬂggse%gﬁfoa?éa%%@%le)
ara 260aded in hesatdivaticorof RS Hlinr epiunglidrecitisreceptor tyrosine
@ﬁés‘e‘%‘éﬁ%t&)ﬂ aboAGh M&%h&’@ fp &k oTstive ﬂ&mﬁe%%é P &5
tunouri geni c even occur upstreamin
tgp@]whemgspnaﬂ %\gwesﬁcm |smﬁ-p$s§r|¢jgd Wdyulgjcyte populations and
dd thF?:H%BﬁLerH trabt, w&ngg&%@ng EHE% o&dn‘é%‘ié &“a 1oy

rece terSI ne i nases r int egrins
qNalytie seltbualt that igtateets with @at 198 megtﬁzeton‘yeaubumt Fooherngge, the
83 By BIEURL SR AUBIAIBTS AN S06TBY | BoRRl CHeny
weisMs anddtsexpressipn@opearsde Se limdeld hgleul@catﬂa vation of

Pl 3K-Frgi at i
o004 B, AgRe LIRS R ln Sl o BEAGERR enzymes
mtrtmm@ tragurigengsis ima widestariety @Ihumanalauc@*s eithgrdireggy or

|§(4|§3 @)lvar{c% a‘?‘nq(gat\/\} @éﬁeb%w@'%ﬁ%eﬂéwof N B EFor
I r SIS us vari ol

RGP, rtfe%\m @a@wéumh@ @Wﬁ@dsm soote témﬁrﬂ ich |a§§f3086f0f the
é\}éﬂﬁ‘($ eSfon! &P QNré %Hétucéum"ge%%{) @Eﬁ%ﬂa%%@@ﬁd@t‘a/

cat-al YSES conver sron

2080 elf: \ﬁ7f”9r25447)e forgr @%ﬂ‘ﬂy Aefeativg rl“ﬂﬂ’i'ﬁf@ W}thﬁ‘ p110a
@R RGA bé‘rﬁé}%@m’évé’ﬁe@! g’é@o%fgde\klﬁgva‘?iroggkiﬁek Rﬁncﬁ’g such as thga% cl)f

Pl (3,4 I npson and Par sons,

the 26'@” aEQDfltt‘)a brezt ?ﬂ@r‘%r(@amﬂﬁlgn@rﬁi a f209‘he3_ 554).
ﬁfnﬁ&%%téﬂfm%hgﬁs |ﬁlp§5cx e 266 desh Qi@ﬁllﬂe'algn %H%@su& as

believed to contri utetoavarleﬁ% cancers
peyB

thqeemeli the pyarsand galen dRhitsrel AkTCanger h.22081 A@hg§86r7429)
I68ldbibA o direct effects, it is believed that activation of Class la PI3K contributes

to tumourigenic events that occur upstream in signaling pathways, for example by

way of ligand-dependent or ligand-independent activation of receptor tyrosine

kinases, GPCR systems or integrins (Vara ef al., Cancer Treatment Reviews, 2004,

30, 193-204). Examples of such upstream signaling pathways include over-
expression of the receptor tyrosine kinase Erb2 in a variety of tumors leading to

activation of PI3K-mediated pathways (Harari ef al., Oncogene, 2000, 19, 6102-
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Signaling, 2002, 14, 381-395). In addition to a role
in nmediating proliferative and survival signaling in

wo evon3eel | s, there is al so good evi dence t hat PCI/HS®01/666359

Pl 3K enzynmes al so contributes to tunourigenesis via

é1t1§fI)TpHc§18\$érﬁx§rllgg3|BH%P{he%%%géé %t ISéjs aﬁﬂr[rﬁ?nn CZ%h Ie?‘al glturel

exanpl es nal ’ng i Rnown
1997385 SAedida). imadditiagi, Oipessila PEKsThay C(Fﬂtlﬂiﬂ(ﬂ@tﬂd&'bﬂ:tbll to

t@%&hﬁ r%sié c%ﬁg&f‘t?y \‘}eﬁr ﬁg(ao@n&'e%gr?gq.ﬁal g_be'i/gﬁ}g PG a%?)le loss

arroscl
@@Mt.oaaf thew&om:)norﬂspmm pho:mr@tesenlzgtrmialsesee cam\samsmn of

%@/9 5%&9@6{/& et I(r4_]' 5)5%{3%@0%%83\, tjh%g\/ %fé‘%? rarkq%x(ﬁ%r%ors via

demégusationrad Pédte mediatesi ratedion of BH4id)e3 {(Simpapeand Parsons,

BGTEL Bl 200708 5101, BBl bl 1720 208 o

otbdaracflég niesliated eignalmgmyenigds bélieved trutantritiufe to(a yariety of

i R2
dl ‘%El feg(r: %x%ﬁglg%&:ar ﬁ]\ﬁagya oEéK%@ﬁ%ggﬁgr%’ Rﬁc‘j r dlular
Siyndlibg] X602, 14 @M—ﬁ%ar yl, substituted ar yI ar yI al kyl ,
:gPZf:'t‘t ghﬁ?%?ncfé(hc% W%edlgﬂﬁ?rgﬁe%%ge %ﬁi E&vagp&@%Hgmt#u%or
catts ribereud 8lsd tggo@dwdﬁmqeadhamassda IE’W?;K ewnwladm @uptributes to
t C?@ﬁ%&ﬁé&%v@i&é@éﬁ‘&% Iﬁ%or—a%képég eH lé{rSrqlaFc%lls For examples,

et erocycl oa , substituted
RISK Zignatndiskobwaldkplhy aalirkyortss mbeqn medrdtimgedrigjdgenigrayents in

t

i yﬁ*eih%{l%eﬁéj q’%&%ontsgiﬁé grrooﬁ{ﬁéaqelg%qgét&ls %ﬁ%ﬁ%ﬁ K'@l'(ﬁ:r (]%@rdyét al.,
AtdtiostletThroreh s BioaI209F, 24804368 Y allass | PISK enzymes are
I R e
$4r tdhclelR)i CBK iphibidare preatyitisipgtedito prgMiteatherapsuliokanefivria
|HIr1|B't|gﬁ Hﬂphl%%&vaasT&% Snd Hl\é%‘\%}\lds%n also relates to a

od of treating cancer I ch conprises
adm nistering to a subject in need thereof an

§Lfn§1°:n:1§3th%qn%ﬂtiéﬂc a conmpound of Formula (1). This

Tnve tes to a nethod of treating one or
nor e diis@sertion relates to novel compounds of Formula (1):

in which

R1 is heteroaryl or substituted heteroaryl;

R2 is selected from: hydrogen, C1-C6alkyl, substituted C1-C6alkyl, -COOH,
aryl, substituted aryl, arylalkyl, substituted arylalkyl;

each R3 and R4 is independently selected from: hydrogen, halogen, acyl, amino,
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states selected from autoi nmune disorders,
i nfl ammat ory di seases, cardi ovascul ar di seases,
woewrosiegener ati ve di seases, allergy, asthma, PCT/US2007/066359
pancreatitis, nultiorgan failure, kidney diseases,
t r [ it [
sﬁJg?Eetg{q%&qﬂ% @??&lk@] Sub?ﬁt@{]e@a%%%l és 7E e |%Wh|§’t§:t%t%8 C3-
'mynipal|k$le@3f?¢iEriem@tleahkyigsut[stlmtesu@ﬁé betercm:ycleaaldylt &leyleagboxy,

ReFECH SRR o8l U AR, s,

sbstitdiedrargaleyli arglcydealpyl,es@mltut%ldaarwcymww ietelvoarylatiyl,

T T e L

Formni@02) inhibit one or nore PI3 k| nases Sui t abl y,

ki nast g Ay PR Bptuiob il B SeNa o

tBeriephbl y, anong t he conpounds of Fornmula (1) that are
ﬁgf/: \rq'gm E\y!ﬁrﬂtl& balg olreisat@sf to vaqrﬁeﬁ ﬂ%ﬁﬁeéﬂmﬁ c\éhEé/r \%%h tcgﬁfﬁﬁses
a;inmttsterlug &yla laebjecrtcuanwd Rereof as eﬁe@we@nfquomf ahgcuimmgled of
EJ(T substituted Cl-C6al kyl, -COOH, aryl,
sugg uted aryl, arylal kyl, substituted aryl al kyl;
and/ oThlalnph@tmmnem%ﬂ toya metbeg ohtseatingaine, or nyade disease
S?Qtleg‘g%lgct% fl% g{onEn@BEQ ers ;‘Hﬂ%ﬁm&f Qi[s%%?&t cardjqvascular
I nvention |nc es conpoun i & ?I ‘%
disrasesmeRradegeneratinendissases cllhayeagamg pancresatitis tyltiorgan
Dl y. I | 1 on
AR L LB o0 ARt bbb e I E el PR
r’e@cwv igeRfenejectioiam lung énjeriespwbich cbinprisest atinaaistgring to a
t DLy, r I
‘e’rqt&éi%ﬁgréérftgl on %#SFV%%ES%@%?%SRQ Huﬁfﬁo%/omPBe(l()l ) or
( | 1), Inglneeckinherpresert invemon ereameghogwsqq adrnigigtering the
ROGR 04 k.ﬁa%ehﬁlbmﬁ EbmBOMA! AT Rde RbtddRARLS.
U|tably res nventlon I nclu onpounds of
formula (1) or (I1), wherein R2 is hydrogen, and R 1
betafle®BLL& 'iéﬁ’oistlﬁlésiﬁ LdHigsd nonocyclic heteroaryl
m*m‘n’ég}%—ro—r . Suitably, the present
i nventresenticaipadeds @‘zﬁmnulﬁdb irgfibiff enrenarinaorg IPI3 kinagast ) |,

Suitably, the compounds of Formula (1) inhibit one or more PI3 kinases selected
from: PI13Ka, PI3Kd, PISKB and PI3Ky.

Suitably, among the compounds of Formula (1) that are active as inhibitors of PI3

kinase activity are those having Formula (II):

in which

R1 is heteroaryl or substituted heteroaryl;
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wherein R 1 is a nonocyclic heteroaryl optionally
substituted with one to three substituents sel ected

WO e@i1369¢r oup consi sting of: hydrogen, hal ogenpPCT/US2007/066359
Cl- Ceal kyl, acyl, trifluoronethyl, -(CH2)nCOOH, cyano,

am NOo %l s@ecfe%'?rc%’ h)}alrc; R Cmégfkglxgubsaﬁljtté(ooékl Cé%ﬁ(& bqf%’éPH,

aryl oxXy, ~acylam no am no,
driplesydrstsant awhamfalkw;rsubstdumd asyldytpoumis glarmheceuntically

e(clc)e%tgﬁle(sah dvmgrsolJélteRgrpérﬁ OIP%(_? h%%%? and R1is a

clice er ‘oar Substituted with one
to t rﬁlﬂ@byubwsemtum\wahms|rsblkiesccsdpcburrdmoafqgmolap(l) or (Il), wherein

I AT L T N T L e
anm noSuitablyr the drgsnbicyentical ikdudes @oooRYs ofafoymldayl) or (Il),
\ﬁﬁé/rlalﬂr%ﬂg ‘hy othlaﬁrQn'a% fd (?' r‘?ﬁor(i)oc#gllc% é&%%}@? Q/ubsﬁtn{?etjl )

esent” i nventron |nc es corpounds "o
rﬁochyclwmart@naryR 1 is a nonocyclic heteroaryl

cont aélﬂfaﬂgbl]neﬁ{regen?|nb5&%%qﬁclu@({§tdoﬂ&%hh%{se Pﬁﬁdlg QS g'(rjg?jp

W th substitutue rom
wigrsindt i ing apfiondllychubsfiduted mainogysiic hetibr@awl doptajning § tq 2
Ilrrbg#ngor onet hyl, -(CH2)nCOOH, cyano, am no, alkyl
nitro, hydroxyl al koxy, acyl oxy, aryl oxy,
acyl aHitably, Hme}nr@ﬂﬂnhmvemildnsin@mes @mpdundadi fprmulang) or (1),

\?ﬁﬁéuﬁrﬂ\%k %g&(&bh@rbdgrlﬁy %tl%ﬂ%%%ﬁ&%ﬁ nﬁ&{og%lig Chgla({ﬁ)roé?{/l
doatadtioai yo 2odrogansi ng 1 or 2 nit rogens optionally

T T e

\ﬂlere)egﬂ1k|9|a mgrmqycllqhqterp@r(yf mt@naw subshtgtgelzlyltﬁ\c@p}[to three
&%@ﬂgenté%lﬁe dflzrl)?l’%’é rb%ns@l'ﬁ%(ﬁah% e‘?ﬁXMélog%{ l'E,C’I)(%Galkyl

&rl ttrzilupgpmettlhué p@%ﬁ&@OHnmm @nlnpn@kﬂ@ésncc@ﬁmbn@@xwf
xg“égggx) o Jfoxf. |amme5ﬁ}|a1n.ﬁa 4 & W ogen, and R 1

'het er oar contai ning one nit ro% n,
optl o$1lalab5v %‘@M@Se{nutf@@ntwntlmm qogrobpéseof formula (1) or (11),

|
v§ ?ggl'\teéjnlts %ﬁ@r‘ogarz ﬁin%q:ﬁ?%(saf r‘hEﬁ(?d'i‘/cl @&o%r&l‘ﬁt@b?gﬁ%ﬁfsg uted
WI(PUP@) edioer Suwalﬁuentaﬁelﬁ@ted énonya gmwpn:@nsmﬁlrtgr@ hydrogen,

H&(ﬁeﬂxéhace%'l%%}fg tﬂﬁé(érBPﬁléthyﬁr |—Pz3<)tOCﬂiFy ara, ré\‘Pmno alkyl

ar amno; n1s esent
arﬂm@rﬂlir@myﬁmvlualégxxt @ﬁ;ﬂ@@né@/l@w W&amm@ grylamiso; pig § to 6.

wher e hiaB8, {he d?é{s%fn%%@nt% &é‘ru@' Mpouﬁ@sdéﬁfwn%la () or (i,

phar maceut’i cal'ly acceptabl e salt, hydrate, solva
wheseiaRigis ernaerasiyclic heteroaryl containing 1 or 2 nitrogens, optlonally

substituted with one to three substitutuents selected from a group consisting of:
hydrogen, halogen, C1-C6alkyl, acyl, trifluoromethyl, -(CH,),COOH, cyano, amino,
alkyl amino, nitro, hydroxyl, alkoxy, acyloxy, aryloxy, acylamino, arylamino; nis O to
6.

Suitably, the present invention includes compounds of formula (1) or (I1),
wherein R2 is hydrogen, and R1 is a monocyclic heteroaryl containing 1 or 2
nitrogens, optionally substituted with one to three substitutuents selected from a
group consisting of: hydrogen, halogen, C1-C6alkyl, acyl, trifluoromethyl, -
(CH,),COOH, cyano, amino, alkyl amino, nitro, hydroxyl, alkoxy, acyloxy, aryloxy,
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Sui tably, anmong the conpounds of the present invention
that are useful as inhibitors of PI3 kinase activity
WQ@R@®7/136940 PCT/US2007/066359

(52)-5-{[4-(3-pyridinyl)-6-quinolinyl]nmethylidene}-1,3
N i dine-2. 4-dj ;

?C&%qﬂ o{al[’ﬁérﬂgop?/fgl (g{lo(r)]g]yle) -6-qui nolinyl]nethylidene}-1,3

- t hi a3wlablyi the-Resbntlingartjon includes compounds of formula (1) or (l1),
b fureped S SRR o B B b Bh Riloen

qBiz)ally-supdtitfited (itbtdmel to sty de dulsfitiitatinty sdle@ed)fromad gnoyip } e
CBSREF R ichaocti IBbAR S CAIRYS AL UiBRmetny (GHos oK

®aed,-aming-alhil amiloi, ditneehyd2oxd, dilkeeg,; acyloxy, aryloxy, acylamino,

-5-{[4 0x0- 1, 2-di hydr o- 4- pyri di nyl ) - 6- qui nol i ny
%?Ir%r@t”%yh'%%&é?l 1 ,3- thiazolidine-2,4-dione;

(52) SeH{Lvi tiespredentimyehtion inglufiegcqaypaoutidawf fordulgul)molliny
PAgEh IR pIHE R ort i OF S A B0 SUARAY pocgpian sal
lydratel sohvald ereprbndrigidresof. 1, 3-t hi azol i di ne- 2, 4- di one;
52\ 5 (14 (3. ; . ' : vl Lo . ]
’( 3 % hléuellt{za%ﬁ/i érl:r)’iﬂrgé{ B{eﬁ@ﬁ%h&eﬁ gf tHY 'pﬂa%kahﬂ}{vérméﬁ mgt 'apee&ee}fuljas
inBfors of PB-Kirmaserastivitylasgy) - 5- pyri mi di nyl ] - 6- qui nol i nyl}
(52) GA A G R RS aliy ol - ogo:
- t hi a28)-bdidr@-mridingl)-6raeincdimd]methylidene}-1,3-thiazolidine-2,4-dione;
521 e ' i L) - 6 aui ; i
(22 ST i PV Tai plo 1
thlazeliineedididieriel y acceptabl e salts, hydrates, solvates

et hod by TR ot By BB RRS 2 2
tbigzelifiian?.tdarieng to a subject in need thereof an
2 phar che B AiaR PRIy B o RgiBhe
3.€4¥Mneone anti-neopl astic agent such as one sel ected
Dl ant Bt as Lo B Bl ahia QS eSiRaert S
thiagolisiing-2.4-dione;
(52)-5-({4-[6-(4-morpholinyl)-3-pyridinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;
(52)-5-({4-[6-(4-methyl-1-piperazinyl)-3-pyridinyl]-6-quinolinyl}methylidene )-
1,3-thiazolidine-2,4-dione;
(52)-5-{[4-(3-pyridazinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-
dione;
(52)-5-({4-[2-(methyloxy)-5-pyrimidinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;
(52)-5-{[4-(4-pyridinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-dione;
and
(52)-3-methyl-5-{[4-(4-pyridinyl)-6-quinolinylimethylidene}-1,3-thiazolidine-
2,4-dione; and/or pharmaceutically acceptable salts, hydrates, solvates or pro-

drugs thereof.
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agents, topoisonerase Il inhibitors, antinetabolites,
t opoi sonerase | hinibitors, hornones and hor nonal
w@rioogs®d) signal transduction pat hway inhi bi tRCHUSI0T066359
receptor tyrosine kinase angi ogenesis inhibitors,
' mnﬂ?%bgﬁ%ﬁtél % %%?&t rR%{ﬁ%B %Pﬁ:%éﬂ C%HS‘@ \%/hlcﬁ‘%Sm rises
cel | cyc e signaling in it Ors iGVent ilon arss
coehdrhiesteariog do mstJb;ecl m)ﬁed_ad thataaign effediye, anwhint bf a compound of
e [ u
COPlaT a8 PR PR Hralped SpRu R Rlifitrebl ahE B leasriope
gritiyneocpladlioagent pher ancwusdleddd groradb@gltoablcensstir@ of: antl-
t

%Eﬁc{t@rﬁ{le a&éhqs agélﬁ@rﬁecoge a§|{)9§8rlrnlp e&@{sa%%tt hggggfﬂg hé’M‘?ﬂglotlc
agents, morsgrr@faserlbloblptt«m antineedabroditdsi tmasnsonnahasbllhmbltors

; . : NP A,
oS SR oo A DR ral Bl oty riHofs OB
rph@@prﬁatqsmryalkmase@hgioge@she inbibiors nhinbirotrerapaptic agerds.t ol

ggﬂi i bi ' : e inhibitor. As
et{r&gagleﬂg ?ﬁe(} ?%Ir%%fégﬁ'@ﬁ @@%g%unt means t hat
armu nthiginventnuals corel airatorrivelod obireatpgraancerawhish cbmprises

&J écﬁhﬁns |ﬁ9% ? lseﬁbﬁﬁh n(%(% ﬁ%?éo‘l"ah eﬁgé“tR/g%%uﬂI 16? {:)(Srrrcrﬁdfﬁd of

bern
quwwm(t)eandjyr aphageaedtivally agceptable saltathereﬁu pothet lvestene

| f [ .
S5 bR ol P ARG LYo Bh S i LE1cR R Rl e O
sgineistieg ofh tacepioc mrwme iiorde inhibitert non-eesaptostyresineninaseed
hﬁuB@ér@Hé@l—l&e@dnH?ﬁ bloeﬁtﬁv%}h'eﬂﬁreo%e }FBké RhititbP Q8§pnh%tidy|

i sease sorder, or Si ect, or a decrea
inpritol-a kinasd inhibitan ceeeinesiter siagaling éntitoprandi Rasrafspgenkhe
ihEbidal so includes within its scope anpunts effective
to enhance nor mal physi ol ogi cal function. Conpounds of
For mAsugad)hesgie, the derondetfestivetammouph anesnsdbatiapedgunt of a drug or

SHAPROSd ik gﬁ{wthghﬁlll RUEAL 'b%gl(%‘l’ %@%d%&lmgée;fdéééto'r L H%&%

am no as us ereln, 1Is neant In eac

TG arainmRl O h@mahmm $augbk ferdnsiender byrd despasigr or
dliﬂ@a‘ﬁd'Fﬁ‘J&hQMrQQﬁé‘terﬁ:ll’the‘H%%ﬁY iLal Iy%@f)él;hveaé'rﬁ(&wt means any

stituted aryl, heteroar ubstituted heteroaryl,
mourtmycbt axPxypared tla §grm%&nondm9@ua19@tlvwm haAl not gyceived ‘such

bR, r@é&ﬂs in ﬁ§pr6§&§jthé‘a3ﬁ1%hﬁ h é‘lm eér%v@rﬁtl?)‘ﬁr B a?ﬁel%?étloﬂ%ﬁ a

I's neant aromatic focar b ring system The ring
digensendinergerner sig @69@4 @ @ﬁcrﬁs@e@ﬁtﬂ ry!t%flad&awngant ofa
&?é&a%%lo'r GrsoFore'r CYRd { te?m M Findluddd Wit 119 Yot PslitB Sk tive to

the nmonocyclic aryl
enhance normal physiological function.

Compounds of Formula (1) are included in the pharmaceutical compositions
of the invention.

By the term substituted amino as used herein, is meant —-NR30R40 wherein
each R30 and R40 is independently selected from a group including hydrogen, C1-
6alkyl, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, C3-
C7cycloalkyl, and substituted cycloalkyl.

By the term “aryl” as used herein, unless otherwise defined, is meant

aromatic, hydrocarbon, ring system. The ring system may be monocyclic or fused
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ring is C5-Cl0, or C5-C7, or C5-C6, where these carbon
nunbers refer to the nunber of carbon atons that form
W@ b@711369¢0 system A C6 ring system i.e. a phePgl/U8100Y066359
is a suitable aryl group. In various enbodiments, the

VK PEyER, Ludtor Y TG g s BE presypic g
ey OByC 10, ion§5- (Wlmoc B5HG M@re:ﬁmeb@nar?bonsmbes rafer to the
AR By San Yok o Bl e Bl & OF b S em sy ety

nng lsrea;uttataﬂ agit growpi lo viariogs grybedimmestsnthaipoiyeyclicaing and dicyclic
aﬁrglﬂuoéﬁ)pd '\Aﬁ]%?é smﬁt%8|erb§<§>f§[icl9%&%?ﬁg FELRrQaryh JFR¥ B 4 pehthy

nonocycl 1’c hetero
wplcms H&\cerkbntagoms lig b eniteti®pslycyeli¢ Ayl giong, vvher e

the %@f& n{ “eldr {)]QXIHQE( u%&ﬁ@em LMgﬁsd?thgrQ\}lge ﬁié%f'ned gIS meant

bridged ring junc eroar
aregrouatic dngsystermebntamirg) caebmm) aatdca’nbeqstameawsroatwh

h :
DEEEARL D) mplclet R R mOb WAoo O ol ey
havelludd hsterpatomsan thebémge mhhreotph @nkypydilq riag mayraodterofueed,
Lol ARt WTEILR RS IR R i s o
meinhel dtoms (epubenszayidi hetgrogtomsp &iyichehetetriaas ohgs mapdontain

fhd% %%“?Q‘?n ner blifnd. %&th[éﬁ&??&tééfdgkﬁg %keﬁr%ﬂfd\élbenééfu%ed

erein, 1'ess “ot herw s
bﬁmottlyxphe@e Hiereer ioédazbler indglecisathisizalen gxazol:, pwetazineapyneine,

st By ARGy B ph B B A 2RI Y o
qw;rirce@hne ez adg, @gdir@m@nev OCH2CH3 and -OC(CH3) 3. The
ter mgeyel@al $¥dnoc |C%?eqo$|}rzlr gL DssMh&S R, Qﬁlg%r é(‘ﬁléﬁvise

defined, i s neant nonar onati c, unsaturate
dedined.ds mant:q/ glohecystic hetersoeyd ring coma@quL 5 esrep latamnand 1-3
é:,lgqﬂé and substituted cycloal kyl substituents as
erein include: cycl ohexyl, am nocicl ohexyl

cycl dbuthglternyalkpesyyas esdthgrein zﬁmﬁ@mr@(gl )dﬁ/wh@ﬁ@ugml is as
9Py, 0
B Ao - Y el opr opy 1

ani noB@ecuermec?w&ﬂalkybraa ug§e hergisritryess cB%erm@ dedingd. is meant a
ndheFRARY Gh Rkl or @étu"é?t@(g c?@fcedrrﬂ)d y%@%?r:bcg%
te clic or

non-aromati c, unsaturated sat ur
pol yc5xaninles ofewelpalsylandsubstiiged sielealkyl ﬁgb%'ttuents as used

herein include: cyclohexyl, aminocyclohexyl, cyclobutyl, aminocyclobutyl, 4-
hydroxy-cyclohexyl, 2-ethylcyclohexyl, propyl4-methoxycyclohexyl, 4-
methoxycyclohexyl, 4-carboxycyclohexyl, cyclopropyl, aminocyclopentyl, and
cyclopentyl.

By the term “heterocycloalkyl” as used herein is meant a non-aromatic,
unsaturated or saturated, monocyclic or polycyclic, heterocyclic ring containing at
least one carbon and at least one heteroatom. Exemplary monocyclic hetercyclic
rings include: piperidine, piperazine, pyrrolidine, and morpholine. Exemplary
polycyclic heterocyclic rings include quinuclidine.

By the term "substituted" as used herein, unless otherwise defined, is meant

that the subject chemical moiety has one or more substituents, suitably from one to
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Exenpl ary nonocyclic hetercyclic rings include:
weerpenseisne, piperazine, pyrrolidine, and nor pPOl/US07/066359

Exenpl ary pol ycyclic heterocycllc rings include

Tﬂ/elsﬂggthbgr{t esmt% f]r neértglt c{e%tf?oqn e r?ﬁ& ?orﬁqstlng of:
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ﬂqtfemogma,lkyh ayaue mydioky| CHaONyY bryloxyi any|oxy radylaoon@ maetldrping,

. ' Lkyl

e_ér oaryt’ oy f ﬁaFﬁf’% ?%@%P@k&?? aft¥ Re0 Y bacn
lheepandamtiylwlldqdd,frdmhgdroggrclaodldWI nigPam6, hydroxyl,

| k
oo, BB’ el Hslibu ARk BT GEHRER iherd ah P as
RB0rikzadchaseio h Exadielee of ecptdxy sibbiEuerds as ueed hgréindgaude:and

t aqyl d

Bl O Rofuadhd R ORI 1 i s ¢
deschb@@}ﬂyy@CWamExémpwesdb@9509Maxmt@HH§$KDakwtwh@s
AR Bt P o Aty Rl amine M aclskg herei
iu@eﬁe héKBDG(Q)@ngMH)C(NOW@FQ))zahdyN(H)W(@)(@Hal?JqHs i's
ubst o henen AIOHT 30 PYATRLER e PSR Mispbsttyed e
—W@W@IM@{SBbatmtaﬁdemmaﬁ)lt( O(CH2 )3 CH3 . By the
term %@LX' Qr)r(rytaé)g§mh‘1%e?s []&{@ ln?s fea -I\E)I%(e?;)’l)yl-l\)H(substituted

-(c) (substitu eoary
aryle)-Nifheieroaiyt)ed -Netsebetivted heteryarylhe t erm "ar yl anmi no"

g?yriﬁﬂt_h%ﬁi%rﬁde‘he'téo% s u%ﬂf\ﬁﬁrﬁ'n)ls el &%BEFI | it fefd r

teroary or substitut eteroaryl)
®Yfut.he term "het eroatont’ as used herein is neant

oxygef?}/ethgitém%% ghr SUlddd herd id Q@aﬁt?{éﬂﬂé@@l&?@%ﬁbt@ﬁfrom

used herein I s neant a substituent select
Qip@tﬁed@dldeodﬂﬂ@demfb&qﬂd@ and fluoride. By the term

aI Kygy th@riéimﬂj‘? %H\b%ﬁvéthxéégf%g 2 dI alft érb&r‘?&%ﬁrﬁ as used

hai ns as use erein, inclu al ns

fwelﬂhlecltl@nmaikykmalr@ defined by the(teym ’2(%% at@dHphe' aridktbe like,
ik $ndZReL findhr! oLB%‘ﬁEh&f squ?ﬁﬁ@@puns%ﬁf treathggro%rbon chain, and

unsat ur at ed rocarbon chain herw se
lméerSSrﬁéfder\NtSﬁéieaadeaéhe eatBeTnchdin Willcsntad fiomridim 12 qagoonzatoms.
carbon atons. Exanples of al kyl and substituted al kyl

SURTIIES SriyP 2R subaflitdies R Bubditleh@€as used herein include:

-CH3, -CH2-CH3, -CH2-CH2-CH3, -CH(CH3)2, -CH2>-CH2>-C(CH3)3, -CH2-CF3, -
C=C-C(CH3)3, -C=C-CH2-OH, cyclopropylmethyl, -CH2>-C(CH3)2-CH2>-NH», -
C=C-CgHsg, -C=C-C(CH3)2-OH, -CH>-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH2-OH,
piperidinylmethyl, methoxyphenylethyl, -C(CH3)3, -(CH2)3-CH3, -CHo-CH(CH3)o,
-CH(CH3)-CH2-CH3, -CH=CH», and -C=C-CH3.

By the term "treating” and derivatives thereof as used herein, is meant

prophylatic and therapeutic therapy.
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-CHS,-CHZ-CHS,-CHZ-CHZ-CHS, CH( 3)2

-CH2 -CH2 -C(CH3)3, -CHR -CF3, - CCGC(CH )3,
WO 80762406 OH, cycl opropyl nethyl, -CH 2 -C(CH 3PQRUSI0BR066359
-NH2 , CC-C6 , -CC ( CH3)2 -OH, -CH 2

plcgl(e%Q tlh?;%r tcﬁ)%a%% eﬁ"n_g(" deoggllv%tivr?g_here(&aé#sgd )hgre’in is
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né ratlon%% %g}ralsga%blt g%oﬁgroég ag‘gdescﬁb dilin and a
gsed er el h,
fuﬁlam*tacpve)pb;ddaﬁnlt or iagckdients; &pewn tocbd lh@fflaprythlytraaheerttexf m
f .
Re D A HER 6 R e P agve
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tb@ dxtientsefaed oﬁtreaimetﬂrfeacam:at %bﬁlta@bmtf 8re adrmolstwdﬁimig's not
sgrlﬂﬁfﬂéfﬁe%ﬁé Ry 8&@ ﬁ?J r%%“a?é b&Rin sﬁ@rgb FFF&‘ElosJ hﬁefﬁ%{% ny{ot &gh

I'VE I'ngre gr edi
athert LFdlethramye,dbm&smm mattet iﬁ&rea;mnquodsag@rﬂdnmmeweot io thogr

S oS EBRRIN. B BnBCHABLIRGRT o0 BRI ED Rl pnd another
eoaroend rTSlYlttea‘émnanSiefeOt @fe“}adm nistration is not
Si rmlﬂﬂant%%' rﬁ)ﬁb%n?ogg’lﬁ)éér& t?rhcgfri’j E'II%sto e%lmJ tﬂe@lompound

close tine pro y 10 eac urthernore
Ekeeapleroefl syah isomeirs intlhde canaptiomers, automeadsiraiastess.ed i n

the S@é@an‘fi %ﬁ?&r{dgrd:g%cr%eg ‘hefHiF Fﬁg%ﬂﬁ[ﬁ%r{w nt?@re CBII’a| atoms,

adm ni ster opl cal Ty and ano r corrpoun
dnayneterisscbeeariable. of Biistineasriveceraniomers, arstwmdnore

Jg?gtgrieeﬁbﬁ]l% Suq@C%OFH A Iy, Zmrﬁpcﬂfndg laﬁth?‘sqm%anc@S%mkﬁ?es of

SUC I soners nanti oners, tautoner
er@naww/dl@é@realswnwmmbaﬁ Risied eb@rdwﬁ@fwﬁstﬁﬁqplsomers or

&%‘Ht ﬁrr@rlé%ﬂﬁdﬁgte%l&)rﬁé}lcﬁ%erﬁkﬂg@ miRfireTBR IRt H& MSFitHRCthe

exl st ng@as t enantioners, or two or nore
ssaoagpémécbm@@h@? are the nghviduabisgmersef th@ﬂ@n@m@s ogpresganded by

foY@RT b ab% %%?‘é'{%%%@{;‘ﬁ@”gf partla‘ y eqt equnlbrated ][nixetgres thereof.

enanti oners as we [ﬁurl
Ereapiesentinventinnadse cexsirs hgdndivigyal isomers oft e compounds

%B%@Eht@%p't@ﬂ&rﬁﬂlg aB5RS £0h (iRl e RN F(J?)?F#\ which one or
b 360 ROPRRTE preet

m xtures. Al so I nc € scope o
mﬁ@@mramnéﬁr%awéverm \ﬁuatnan an SsABple AR nors@bk@dﬁwgmﬁw an

6)%@U%§tﬁﬂérﬁ% B4 cé 9\‘ é‘f‘Hi/cﬁ’oJ(y bes{ ﬂueﬁlbqi‘d?o 23 s‘(ﬁé& altvedfis

artially equilibrated m xtures thereof. The

Lmdwé@ﬁd abakieuamess st BiEes of Htomes tedocaacgiiEn e
RQbpt B?th%%ﬁm%ﬂﬁ& 5ERrAERNRY by the formul as above as
m xtures wth i somers thereof in which one or

Compounds of Formula (1) 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.

It has now been found that compounds of the present invention are

inhibitors of the Phosphatoinositides 3-kinases (PI3Ks). When the
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nore chiral centers are inverted. Further, an exanple

of a possible tautoner is an oxo substituent in place
W@R00o/1809dlr oxy substituent. Al so, as stated aboRE€T/UB1007/666359

underst ood that all tautoners and m xtures of
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tﬁg r%gﬁ‘r)ent Wﬁﬂmwggo@@cﬂgérg'olﬂﬁ’asrh%g%gfdi?%%ajeg?(zag%i%@s%@ar
dlmﬁ@as i rmurOdégerP@ranamaQﬂses tallegyeasthinespansraatitis,ingyltiorgan

HQﬂd?la%*a ldl?é%gégrpleﬁg@{ﬁg‘?é? ngh C(?aln(:gl];%;?é:r motTFS?re

oun rese venT | ON ere
tmblahtamnn te]@ctlpne@raﬁwect@h aadtlgignmuries.dhswrdieg o one

' t —
SRR L S5RTRE SR QYRSELEE ARERR v s o
@Wﬁmlphosohammqalt@egérklmms ri8ksk rsullt@yy theertmtainositides
r e -
PLELEL 800 SRR CETRSEY epbeT IURE] Ehbongiqnpngoes
Kimmgseryi (@BKBTF@dwrmmsmtﬁoméslﬂHBsrﬁﬂlklaas(el ) (Paméﬁ)us eful as
ar for the tr

ot of GrraRenge SePaBha T FRFM R BTE TR modulation, notably
tbahmub];msmmﬂmeaactdltﬁ emmphmelubgﬂmahaseswélm{)sﬁmbw

RoaRisSnpE Rl RRFIAED, ThBrerdfHtie FoMReg bt tefuossn
imedritibh by alto assfpll fa:nﬂwatnearnnefr& pédisoranrs i drerregdisted bp
PR AR A SFon eR &% BBty BB oy B s Fown
rkagd]ibhxbrteo{sthefphosm]actmncmirdesmambai oi nosi ti des

| 3K t Ph h t it

3 ki nageny' Metorlepu T atRe hiess M BARDGRB Febirhle
drebaEBgn of deInedlpdamEmtl footbe tiedisend of & disaster gelé&k3 Kon multiple

Lot psof B 2 haBis s, Sy Saf Sbtéilasts. o

ibfreenmibot laxtwejmseasn aloigyinfidrematidm, thrombosiebr blaa activity
|81Iecﬁon9|%ﬁ r%an |on (t:hg %e%nﬁft@%?gﬁce(pﬁlaﬁh}é) Alzﬁgllmerg d¥sease
Huntington’s disease, CNS trauma, stroke or ischemic conditions, cardiovascular
diseases such as athero-sclerosis, heart hypertrophy, cardiac myocyte dysfunction,
elevated blood pressure or vasoconstriction.

Suitably, the compounds of Formula () are useful for the treatment of
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.
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phosphat oi nosi ti des 3-kinase (Pl 3Ka) . Therefore the
conpounds of the present invention are al so useful for

W@ b@718@at nent of di sorders which are nedi at edP@US2007/066359

Pl 3Ks. Sai d treatnent involves the nodul ation -
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n SUC
rapbdith aregressiveuenallibyosis, hed@bﬁpbammgplwehﬁmmmsan the lung,

%{ uH@SHq‘é ,Rf? ;nggogreat ment of neurodegenerative
I sea

s ne |ng multiple sclerosis, A zheiner's
di sedsrsausitiei pthgroacasitidalyegtee caNDUndaofite psesenkavention

BSBEYE s S9N Bt oty W FATRRAL it i,
@@edisei%tweluloam einjungtiers withyohe asmareneffisicd, d113isB. ands i 3Ky,
Eg@@g&.g.%%pes@a &#h. in TAQ 6 g[@ar@¥§f unction, elevated

ressure or asocons f1ction. Suitabl y, the
corrpo‘ém@é)lyofne%\re@ﬂorare(latys tr @mederudf trealing ¢aacer is g memmal,

iR |U&E§gwbﬁ1aﬂb§vhér%mthg%amér@ é{edjféérﬁa%m gr@pggél actic

rosis, psoriasis er | seas t hma,
@lpbkaﬁ@ma%l@h@m@s &mmavarbﬁ@nariawnéw Cepeen disease.

ﬂle%gﬂﬁ I&Qﬂ&%%@t H)r@Q%taﬁ:liéﬁﬁfaidP}Vbre%g@éa%Eérl WIkSE tnor,

atro pertro hy, ocyte recrU|tnent I N cancer
EWIggaéarcan”@» Bhabrosiysaicanas peandieoms: medyllobiggtoma, colon,

r%%ﬁtdn%We@R H'@?Ae?n@ﬂ@ Ilvéah%@aﬂon?a SAERTBan@EMIEpRBthte,

chroni c bactert al virual infections, sepsis,

Yare’d [ogieradcomar @p@theil(t}ﬁnorg}f@ppe pag gb’f(?'@)n gl onerul o

scl er§giably, BleRINUbPrelates to a method of treating cancer in a mammal,
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
Megakaryoblastic leukemia, multiple myeloma, Acute megakaryocytic leukemia,
promyelocytic leukemia and Erythroleukemia.

Suitably, the invention relates to a method of treating cancer in a mammal,
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WO pfo7aayad i on.

nephritis, progressive renal fibrosis, endothelial and
epithelial injuries in the lung, and |ung airway

Because the pharmaceutically ack@CwES2007/066359
conpounds of the present invention are active as Pl 3
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ekl simelikrariua adoinigrétion vy ehyogenoersof sepdetel sequaitiabni ¢

. i G| i kenia, :
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f@lih@rmcavm@gtadmh pt ingreldisnkse kpewn fche esdfy ipthelfeasnens of
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Iwgdleatr yrdgradients. a%u@ﬁ%{emmﬂclvﬁ?ﬂ anygeenrawad oAtgrapeutic
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cancer, nasopharangeal cancer, buccal cancer
Practice f 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
complexes; alkylating agents such as nitrogen mustards, oxazaphosphorines,
alkylsulfonates, nitrosoureas, and triazenes; antibiotic agents such as
anthracyclins, actinomycins and bleomycins; topoisomerase Il inhibitors such as

epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues and

-18 -



10

15

20

25

30

35

cancer of the nouth, A ST (gastrointestinal stronal

tunor) and testicular cancer. Wen a conpound of
wWo-00mB@4q 1) is adm nistered for the treatnentPOF/US2007/066359
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Studies in Organic Chemistry vol. 26, entitled “New trends in Natural Products
Chemistry 1986”, 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

-19-



10

15

20

25

30

35

proapoptotic agents; and cell cycle signaling
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dreddtiaciaocahcer and various lymphomas including Hodgkin’s Disease; and
lymphocytic and histiocytic lymphomas. Myelosuppression is the dose limiting side
effect of vinblastine.

Vincristine, vincaleukoblastine, 22-oxo-, sulfate, is commercially available 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.

Vinorelbine, 3',4’-didehydro -4’-deoxy-C’-norvincaleukoblastine [R-(R*,R*)-
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ovarian cancer in the United States (Markman et al.,
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#idf etdrambuail;, Blal/lastfomstes 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,
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dacarbazine.

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

doxorubicin; and bleomycins.
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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 |l 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-epipodophylliotoxin 9[4,6-0-(R )-ethylidene-B-D-
glucopyranoside], is commercially available as an injectable solution or capsules as
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For Cytarabine, 4-amino-1-p-D-arabinofuranosyl-2 (1H)-pyrimidinone, is
commercially available as CYTOSAR-U® and is commonly known as Ara-C. Itis
believed that cytarabine exhibits cell phase specificity at S-phase by inhibiting DNA
chain elongation 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
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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
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hormone (FSH) for the treatment prostatic carcinoma, for mstance LHRH agonlsts

and antagagonists such as goserelin acetate and luprolide.

Signal transduction pathway inhibitors are those inhibitors, which block or
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.
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to irinotecan, topotecan, and the various optical
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SeBnconmpound as well as related conpounds are

descr.i bed, .
Tyrosme kinases, which are not growth factor receptor kinases are termed

non-receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the present
invention, which are targets or potential targets of anti-cancer drugs, include ¢Src,
Lck, Fyn, Yes, Jak, cAbl, FAK (Focal adhesion kinase), Brutons tyrosine kinase,
and Bcr-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,
J.S., (1997) Annual review of Immunology. 15: 371-404.
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wWEeedisg4d). S. patent Application No. 08/ 977, 210CT/UEMd7/066359
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I ntracellular ¢ use ereln this change 1Is

2Bel7)-937-81 anckehandoh- eraloParcer et (200D EIGANTSHS.
U1 andues il bk iBRfGH arblhddiRoBIoR SBAAINGTMRAIG9Buch

i nclude inhibitors of receptor tyrosine ki naseés,
Frorhospleipess Cthjedssisranddylyriresiiol ajaigogps daHel #ignl dritkiioss are
RREHNS ih MRRNIA1eadd REHRWskPROBRB2S N&Y 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
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.,
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Science, 232: 1250-1253; Yen L et al. (2000), Oncogene 19: 3460-3469).

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 against erbB2 or EGFR.
These strategies are generally in the realm of tumor vaccinations. The efficacy of
immunologic approaches may be greatly enhanced through combined inhibition of

erbB2/EGFR signaling pathways using a small molecule inhibitor. Discussion of the
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thinockleave d@rnqnafratbd whived benefitlapd an voygenPloase I/l trials, namely

| . . . .
SIS pYR2 AR & BibolRERRe! EiRbyoiRiotisppies using
thé patisenee Pligrnuglentidtheiratedydokbel dradisadssed ibWaikielSsetaf.

(?5@) ﬁ aﬂ‘f Lﬁhéncﬂgiic’% 1 g%mg% (eﬁﬁskl{agﬁékg%l (h%ﬁgﬁmn 8 Res.

Révnds d4;79AKT ki nase fami |y nenbers, and TGF beta

r ecepé fcy}fﬂe rnig%lg\to%ernhrﬂ)ﬁ/ Jﬂé&ﬁ%ﬂ@olwd}ﬁﬁﬁcmgl of the

i nhi bl(?ors thereof” are descri be
CEH\H cIesA fanpilyi df weaiein kmasesg g@@g)cyclumﬂmaderﬁﬂ(mases (CDKs) and

tE%'S TaRn'ith Bl of P ineBhRhs obnidiRBlesslin:

thnooigh 1he1@v<awﬁg salheisle. The cogidinatadtivationrand inggigption of

SO Bl B Rl BB o con

wg@ké%eveml Ingibitgrs gsicelbeyfinsignaling mwnderrféﬂve@nwtsfpy
|H§%ﬁ@é' %xar&&l@% of g}%@???%nez eﬁglgg%slg’sanclﬁélhgr@D@CDK4 ﬁmd CDK6
a;gain@l@bltqrgm@f)e s@Re ane desgrilg in| fiehinstanee.Resania et al, Exp. Opin.
' i B Ki nase famly nenbers
ﬁ%ﬁﬁﬁﬂ?ﬁé%ﬁrgﬁﬂgegb@é2%93 ki nase, ATM DNA-PK, and Ku
are also useful in the present invention. Such kinases
are di scussed in Abraham RT. (1996), Current Opinion
in Imunol ogy. 8 (3) 412-8; Canman, C.E., Lim D.S.
(1998), Oncogene 17 (25) 3301- 3308; Jackson, S.P
(1997), International Journal of Biochem stry and Cel
Bi ol ogy. 29 (7):935-8; and Zhong, H et al, Cancer
res, (2000) 60(6), 1541-1545.
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Al so useful in the present invention are Myo-inositol
signaling inhibitors such as phospholi pase C bl ockers

W@ 7Mpwinosi t ol anal ogues Such signal i nhi bi PGF/ESHWOE066359

described in Povvis , and Kozi kowski A., (1994) New

I I ,
Wr Eﬁﬁﬁﬁangﬂjﬁa edﬂ P&er rgr?c%&%e%ﬁg%g%fggg%?{%engalme@%\}entlon

incloddscthe goiatdmlmétrempg rmadontpoang difotmae | pad/lnapharmaceutically

éc'a #)t%blte ﬁ r%;d??té I\gltig{ﬁrg%fr%g%% eT(BgSR@SH st%lﬁ%%ntl -negplastic

PLOFS 1NC € 1n rnesy PN er ase,
amnarsybh g@Dm]ydalea;tedifrsnfndhagequpmdsu@mofmnb{rmar@wumagents,

ity Sod b EOSRIBlet SARME BAARS and R 2Rs, and

munot h Been SHow t o
tobgskmerase Hcmhlmmrs @ntimatabelites, topnisamerasry| mhibidorsytp@mones

agéﬁ){%oﬁ%ﬁanalohngg %@ﬁa?t?#sggg%% rp% i iRhibidzs 31‘0:ngrﬁceptor

cogene scusse€
tBokmedinsiey an@O@QeSRuzmumys iIMinRInoBEr apesiin gergs,| prodvecpéatic

,@seﬂészggﬂ?\lll &%%%@;a“ﬂ Fren dloglalm gtr:]i iechi. p|7<(jgl) 0539/2- 8;
(2) %eoauae)me mwdnapeo@mlmacme)mmunAspéthe(pImngention
Jré%%&\?é) as IQI% @%se% H%glaﬂ}pfﬁé @B@h@&ﬁ%t modulate{mhlblt

antagoni sts rece |nase
RBI8Ky, eeltasr seleptigelytor mumptl@*nmtmhmebom OORS, ofﬂ’u%é (ﬂ@iﬁ@) aofi/or

. ey ; |
oAa5ho} ERISFUEANNPARGRI, Fukdas LGl lied
Juitejennehiniei disdirgrys doftrmnmatofy diewpsmardlyvaﬁgulaedIBGMes.

§hodesRitaive fRoqee, fHer, obiRan Biftedfis HUAREN rBRe
Iﬁ;dﬂqydjlsmm gplat@gtfmeg]atlga,tspeRg\ynotlIl(ygm@y@)()langﬁ(on)rejectlon graft
Ff%f‘?’g%d Fgrﬁ@rpgsl n (r) erbB2 antibody (see Tyrosine

I

nase in Breast cance erbB Fam |y Receptor
Tyr osWVhen Kro:pm@esnd o feciimulagBrie admRistered Ko dine tregtalent of a

e e
Q&E‘ﬂiDYﬂSFWabQISQa?f@@n'@RW@(iﬁﬁenN@ﬁ'Ve yEcFseang e pshimge kencreatitis,
%HIW}_)EQ‘?&WJ‘ kldRePlisBasdsa Blﬁfer et Bgﬁreggg&pg erﬁpmoﬁjt%l Cors

Non-recept or ki nase girogenesis in
trmsp@n@@om reiection earafi rejeetiopras §mgtinjunese the term "sqmadministarng”

é?‘[()j cPé?u%tﬂ%%rﬂﬁérbgf ds&lsBH P r’f—@?ﬁ%ﬁﬁ%utﬁér%ﬁn@f | gusS&dJrﬁuﬁ%?ratuon

ove I n reg to S|gna tra ucti on tors
ROy anaeeptsePrarale sequenbpaeministralion gk a bl Kisasg inhibiting

cﬁ%%o%ﬁ@ne%sde%chtgbogﬁé?@lﬁaénd a°'fddh@k&&hv&%g%(ﬂé?t/o‘?ﬁd%duents

signaling since inhibitors of and EGFR have been
knewario e usefh| ipjthe treatment of aut0|mmune dlsorders inflammatory
diseases, cardiovascular diseases, neurodegenerative diseases, allergy, asthma,
pancreatitis, multiorgan failure, kidney diseases, platelet aggregation, sperm

motility, transplantation rejection, graft rejection and/or lung injuries.

Biological assays
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 activities (ICso) range
from 1 nM to 500 uM against PI3Ka.
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angi ogenesi s, primarily VEGF expression. Thus, the
conbi nation of an erbB2/EG-R inhibitor wth an

WO pvr3aoar of angi ogenesi s makes sense. Accor dPEU§2007/066359
non-receptor tyrosine kinase inhibitors may be used in

n(‘p rﬁ%th%f &atng%lé q&va%qzﬁleg Fg?odng% R%)E&ﬁ' CQ{OI %OCPM agalnst

prese nventt or exa ant

MBKa In the asedyst ecogni ze VEGFR (the receptor tyrosine
ki nase), but bind to the ligand; small nolecule
inhibitors of integrin (al phav beta3) that wll
sﬂaﬂyﬂngﬂﬂg|ogene5|s endostatin and angi ostatin

L
TR b B e Eieeges GobPefABRLIRLD Bhhfia e
ratl r¢ OO the Eaibdespderam, A§@ re 92 6re26 BBadsSararide dilg suifes), to use

‘\%A{L'B%b?%?ag%ﬁuﬁt‘ tM%lQ/keV\tl%Oﬁ}eSP%%%%%;ﬁg (bsuse% in this

Y40 %&@)ystyﬁq&nbeadesmi hiame baerucmndltehwnemlyeﬂhylegalmmes
conbi nat i

e 3h0h B s S DALl R o BRERR (P2 anc

bdwadt €RJP8s Ad)sogtmdel?sé{FHaP&wni carse an liresersese siggali ms:tasured as

g ﬁg %ogtEt taI U qt%f T%tsl pe}éf%g taa1r ?I?egﬁs%ecgfq}é? ¥E| BSt he

vac i cac
ueaKiEemdeogeaﬁsa‘ppamyﬁesingﬂys pmom&@atﬂw a&rlriaanced t hr ough
combi ned i nhi bition of erbB2/ EGFR si gnaling pat hways
using a small nol ecul e inhibitor. Discussion of
Assayprotordobgi ¢/ t unor vacci ne appr oach agai nst

SRR REALE VL AT b1 BT T s v oo

debln Bsnd ,18pofth B34wsll, Tlat btiodd 8w v@ameelat&RéGreireB 784075). The
65-1971 . : i ' '

ey s RustE gy ARORRAR Shabo e TR o,

Qmmnh il o tdlemo d&tzindabluom 63 tot dodunpr 24 end leane eolttimoré. and 18

R T
Thqﬂ@dy boff&ﬂwntarrtssiVI@PSr(pld 6.3t GHAES, Aa/BTEhEWK alhbd andhe
@ﬁ?fﬂ@r BB%D : ofn%‘ﬁh n@ﬁét%&l.éo%‘?ﬁh 53[)1 HFZ&%?)%?“%' [PI(35)R218-0;
Aospfhinketiobe)- seﬂrbﬂe@*roe:ianoelglygeﬁeu QeﬁSIQOH\lﬁ#é@]D alteeleIae
SR le Bt i hobptTRh fon Rf BT Rld el spastion
\mambbwdabnmafE“GQIB@NbMQCB(angegengéabu$@@50@hk@hzﬂeeﬂee
SRR BT B el ii09.d 08 Acpests
mdeee@sbeadsdh PB@Z@DM/CHAPEUariemddeMbM MU|1I8EODIB)1®6138|231,6

@g&h?g' gﬁtfjﬁe%lé?tgs Qlle'allgavgg @ 'rnc@t%tt.é Tor 4t ﬁaaﬁecche rB%Y (tyg'lbally
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 was calculated
relative to high controls (C1, 0.1ul DMSO in column 6, rows A-P)) and low controls
(C2, 5 pl of 40 uM PIPZ2 in buffer in column 18, rows A-P) using, 100*(1-(U1-
C2)/(C1-C2)). The concentration of test compound vyielding 50% inhibition was
determined using the equation, y = ((Vmax™x) / (K+x)) + Y2, where "K" was equal to

the IC50. The IC50 values were converted to pIC50 values, i.e., -log IC50 in Molar
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Cell cycle signalling inhibitors inhibit nolecules

involved in the control of the cell cycle. A famly of
w@e@rasa4ki nases call ed cyclin dependent ki naseST/UEDBE)66359

and their interaction with a famly of proteins terned

c [,ns. controls progression through the eukaryotic

Ccoé?{aﬁt@'gﬁ'e. The coordi nate activation and inactivation

of different cyclin/CDK conplexes is necessary for

|._progression through the cell cycle. Several

?%Lu?%iafg?ggof cell cycle signalling are under

DaYdl opnent. For instance, exanples of cyclin

ﬂeﬁenﬂegtf Ir<i nases, i ncl udi ng CDK2, CDK4, and CDK6 and

i ARG 8F'S" T8 he sane are described in, for

10hstedinme)l iRclsamizt-bettoraéd &l pBde(f. vIhedu/) Pat ent s

(2000) 10(2):21 b-230.1.n one. enhodi nent, the cancer

(RRDhERLE BlestSatia Bre’ PRPREE nvent i on 1 ncl udes ¢ he

Rlecaitrfi7degC iredubator avesoighound of fornmula | and/or a

har maceut.i cal |y acceptable salt, hydrate, solvate or

‘g?%'??ruﬂ?‘d’g"t'%tﬁer eof and at | east one anti-neoplastic
Rrgparte,in pulgproaglena eound!tetib mdd O6ovalit e s réoeqmpoongds péi ng

f, anti-Jm crotubul nt.s... pRlati oQrdi nat | on o
Toso bl DR R P SBR ruod), TR AR CARML " 0.15%
fta.)po!celhﬁer ase || . [ nhi bi tors, antinetabolites,
152PR RARIASSU 'Dl\{l§$'ir¥’ih‘e%§- taDQ%Eﬁ"fﬁ?ﬁ fi%‘E‘Q/e{q 8@&*&%% next,
anal ogues; ’ signal “Transductioh pathway I nhibitors,
cootinweeg@ptoplatey(exdidieg lashadenay gea gdéthdal I8l andhplhed atrdsiegC
6£r?1ﬁnot her apeuti c agents, proapoptotic agents, and
cellI” cycle signaling inhibitors. Because the

Tekarauatysis bafter inhikiors (degORRNen8s and corpoypgsaas (4degC),

AW st RTrRKS X8 Tash By P o PLlSr Ml R et arier
gnddpp b#besei aqtplw@sy MiliQ), turrc omcemtatuige o alldvhit tnevobr

@ggkeMngﬁ;tggd, Pl 3Kb, and/or Pl3Ka, they exhibit
erapeutic utility in treating a disease state

akee2Qreld % boeking solotionfplate (BD80g teacker A imf 2GanhVeB b agd

ﬁoﬁ%éﬁénd ﬁﬁt?dté’\é@ﬁ? ‘f'c&raa'i (LsppRSes. neurodegenerative
I'Seases, allergy, asthna, pancreatitis, nultiorgan

Add ¢ammqunidi(ghiteybldekienses, pl atel et aggregati on, sperm

AR v EOBLAPTAIES 31 50 P H B U b
eaghicompoencplafeor t he treatnent of a di sease state

@fdsﬁﬁtc%p% d‘lu"f\Hﬁ PSERG RN iad F’qu?)’onid‘Jgggdg@ﬁFa%sy .

eases, cardiovascular di seases, ‘neur erative
faseiasydeg@linaebgipr foasfimira, pancreatitis, nultiorgan
N‘r@%‘% I%%f/s ki dney di seases, platelet aggregation, sperm
Prepare MSD Lysis buffer; for 10ml add 200ul protease inhibitor solution, and 100ul
each of Phosphatase inhibitors | & Il (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
230min
Spin cold at 2500rpm for 10min; leave plates in 4degC centrifuge until ready for use
AKT duplex assay
Wash plates (4x with 200ul/well WB in plate washer); tap plates on paper towel to
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transplantation rejection, graft rejection or |ung
injuries, the term"co-adm nistering" and derivatives
W@ b@resf4@s used herein is nmeant either sinultRCEUS07/066359
adm ni stration or any manner of separate sequenti al
t3((_;jtm nistration of a PI3 kinase inhibiting conpound, as
escri bed herein, and a further active ingredient or
Adups@di Dt’elysaes/WBm\Amnubetekm sieibudt Rhfarlbr t r eat nent of
Dgﬁjr %l%‘gﬁoﬁj r%?) %ecfe%ctl'onAlb HTRh3LY 291' g’r?dS | blockin
car di ovascul ar 8|seases neuro egéner dnsease
sadldtleng\yAb&HﬂﬁnM) rpm&tmah isteipsas abave i or gan fal | ure,
K&odi‘ﬁx rﬁ/%ﬁqﬁcub%iea&‘fér%‘keﬁgt%fﬁﬁ%wﬂe e §alh g@é ES athWe
transp I'on"re re)’ ection can I"u
Ady UiOUd#well Bk Bead Buﬁer (digays st@lc@lm dxlil-piﬂ& ZOBIWJ;%@@)kaadSPA
npounds of the present invention were tested
accor(ﬁl g to the follow ng assays and found as
inhibitors of PI3 kinases, particularly PlI3Ka. The
é\ﬁ IVItI es (1C50) range from1l nMto 500 mM agai nst
¥<% The conpound of exanple 1 was tested and found
Dlosemeevall the daEiointh aleadd @gepaust cBh@iaration.t he assays.

55t BEREF B B PR 8P B GH 2 FAEBLS R v
T()é@obIM@D d:dmroiu sible spectrum As a result, these

188395 R IR ok B U £ P ich b SR AL RGER SBHGbey

tswtm are pol ystyrene beads that have been coupl ed

e | €. en.
P Bt e BT R ey VR R Lo oo 4259 Bliepmoone
iafistep ae thective (FLHE) > highisstrdpsd). ABGAIPORS min Islred daggedahut still
iﬁ’%%’??s' IIC%O s%%'* nmeasured as ADUs (analog to
digita Iqi S [

units prot ocol details the use of the
A desphistsdspiekergreatadiban 80 %adfbihg sunei with nél ks gohsitiergui35
Pl 3K al pha. Assay protocol Solid conpounds are
typically plated with 0.1 ml of 100% DMSO in all wells
CalkCepythidé¢athmAssapnd 18) of a 384-well, flat bottom

|t VEFIE RS Y P R 8bas L OB T RE R S

cmnsmreng 0% fetal bovinelseramed Butthinis% & inwbaton. C8lls were split

e e

which ylelds approxmately 70-80% confluence at tlme 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 pl 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 pl 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.
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The assay buffer contains MOPS (pH 6.5), CHAPS, and
DTT. PI3K al pha and PI P2
W@ keoahpdeae D- myo- Phosphati dyl i nositol 4, 5-bi sphepGphs1087/066359
[ PI (4,5)P2] 3- Oohospho |inked, D(+)-sn- 1
S
F’c%la\(i‘éllnrg?ﬁI %2%8%;1]&{%%85 ?(/Lth 08’;% {)Lﬁ{ogge% N piate ‘?/%gd ef‘op;Qd a%%
read. dCelTdesGmrreagant ifas alddacd:tq assayvbtatestdwmmltmne reqorﬁ/alent to

T N T T
rdietites rand éndubeteld aivraoom tenderatPiel foPSoprexiostsdk8d miredeksand

é?l%%/HFR ﬁ%’s% %%f’e\ﬁaﬁa%gﬁ%n(tﬁ)é( A{%ﬁ&ét Cg'f: H\?gle&ﬁ Ofgeg{]c%lg elgﬁer

feac ates are
Resulteaste @rmemu ras(et nepcardlof thedv@and glottyd bediostdhe compound

G 8 S e Bl o R B Ty 5Bl by ing
the dosenpsporfisenwithea ¢ Ac BiparanyetBagiaye fitarsingoxidit software@ndf
Jh
GROERNG Bl b ARRBR TR FHINED s0% § RECSER TN CUA AR the
Y ain a9the tr) aDBOndnag tledmS©e contquVaIUE’)‘rprraM@ilslvav no cells
f I
TSRl g 51 St BRI sl o7 1, ool urm
concentration of test conpound yi el ding 50% i nhibition
th tion, = ((Vmax* /
Ay Ra o8 etr . P s equal 1o’ the 1 G50, The I Cs0
Vel eopspanede ottbn perseetinventioh €80 alsalbgdssted Icedeteprmiogthe@SO

hAbRSY BEFAVSRBIAAL Eplks, PRI ASRIUS: oY (i Bliching

€ noon
refeagndeot t omed 96-wel | plates {f.v. 105ul) Last four
wells in last colum receive nedia only Place in
37degC i ncubat or overni ght Conpound pl ate Prepare in
Ifmlqjmlaﬁyte‘nemsound bottoned 96-wel| plates;

r n

@grrq.lﬂg’l é]%?(?s%ﬁ bﬁlfrﬁ %(%b%ngtcpéra tref:’}} t% Sbf% rﬁ@@}ﬁé%és la
wekspisgindsiiide 3- Idnés';erlsofomd; IMeidrQll ; DIK@OJ/N ThenasshE.; Ra¢kd§ng,

fromfi r r
T e B e s
(@Pdrapditise flum*eg@nmvo@rlzatlon 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.

For PI3Ky: WO 2005/011686 A1

The pharmaceutically active compounds within the scope of this invention
are useful as P13 Kinase inhibitors in mammals, particularly humans, in need
thereof.

The present invention therefore provides a method of treating diseases
associated with P13 kinase inhibition, particularly: 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
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Take out Lysis buffer inhibitors (4degC -20degC) and
conpound pl ates (4degC), thaw on bench top; make 1x

waeog/19ésh buffer (WB) to fill reservoir on plBEBEUS2007/066359

washer and top off bench supply (use MI1iQ, turn on

Igrgﬁ“t L@&g%ﬁd 0 eﬁg S&é\ﬁ dl?tslr% ILI?ﬁJg%a%S nQ{%@lIan nen‘TbAt'\&k%/hlch

mmrlswp%mmm@mm éffsetive armtfoundwlof)ﬁblemaa (IRar 4 or at

bR RS 0 Bo BB B H

@fmﬂoumb@qh'ﬁt)rrmta (Baaddp mroniﬁe fovch petabe oAtlieIat@Ithg: ebpp@undicated
A L P i o ey NPl 6 vy

aq'marsesed%oeapmtenwﬁmeeymese@‘uiyfaew coﬁvxmtlmﬂ)mrotad af 20Qul

%{1 |§ﬁ§tﬁ>a' W&IUB l{[%% Mfﬂt%p 0 %E}%vé]n%%gl mf?%nsc%jar oral

se |n on I ce un ready
#L@puiaeegusmmw@wml anéspap@ﬁeral ncubation, aspirate madl a

w1 Bl Ry ASURE Al Lt BscP FBS0 A B
Iﬁmrp%tﬂdnnGmonymrd dasagesioonpsudhars cePaulas, thidatseophjatiadle
6r@peﬁgﬁ(%\§s edgﬁf HHg}HaCEU@%g%e'r Hers) rég\@% cﬁjug%lf‘dxcarrlers
IwalschearS)arCh é@pt@ﬂeac@swmswfat@ehhudmtel tetrebllt}ac suoﬂ&d@e 60 1 gedstin,
ST R SRotie, nGHRRF BB R s ol Taukdborifs e
syndip, Ipeakiongoliye loilt sadine, \ﬂndAdltﬁtat &.I@ﬁar}y, theeqaer@ar ondidens ey
A E M Porditoey Hiedte el sucn S HRRHAPBRSPARE otycehy
mada&afa’ma O(r ith @tveax4 xT het aneeunt of slidizarriep gaigsphidely out,
6r@%¢adl3ﬂ%%@ﬁ§%?b’8ﬂ@ié’ ﬁﬁ%ﬁo Q?&ﬁﬁvﬁ?]@rl (Jé)ggg@ rq?t\ﬁlh Q@ 'a%ﬁld

eacC oun cqnce.n ration ol nt ro
dardgrdss usadn memremrah@hw@rbterlrathed‘nrmé@ swgpeejml ergylsion, soft

&arlﬁﬁtc%'bsﬁlg,aﬁerile injectable liquid such as an ampoule, or an aqueous or
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.

Doses of the presently invented pharmaceutically active compounds in a
pharmaceutical dosage unit as described above will be an efficacious, nontoxic
quantity preferably selected 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,
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

convenient for the patient.
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W 0ophatod) . Y min nust be greater than zero;

70% of DVBO control. 1C50 for duplicate runs nust be
wthin 2-fold of each other (not flagged in summary
i PCHU51007/066359
mns are red flagged (>35) then conpound is listed as

| nact b’tﬁnél éi(c;g%%ets to 'B' %{&%ir&ﬁtgp %er%ay % e%Ph%%&nﬁ“mnécpPyé those

red f agge fenta
Skilled drathe grpand snlle(w}antlm thegragtidugar RIB kina&Oihibftor it uee, the

R e

dised@l@kzbndjﬁdr() Ammcalahfang)rﬂ@@fbe?ldmglonkibe particgler paticat b&d7@C

(A B SR o b RS P el e S W B AR e

an@ltame dieadsnitigtratfonch yi el ds approxi mately 70-80%

cont CHRGEBY of oy bR Y Bohob i Rak nfBhls i
roamntass, mw_lwdmﬂw@mmlwelahmsp@rgsﬁomumm@ Nereglpéuch
R BT BB AR ol Gy SS bDEH  HSieHfy
aativetgompouwgtd afdive pneeentetlieatiper wel | at 1, 000

cel | S’fﬁéﬁb\'/entlAh Ials@)I 6\ﬁ§es"¥‘8fﬁems§%?g g@gg%%ogﬁﬁ%\%l)ri@the

overni est npounds were
ayufachare qﬁlaan@dlmertt rf@'atse@sw RIB kipsise Thildtor.3 o ( Pr onega

#675713ri)e |h\9<{)nt|? g%_ﬂ?o&(ﬁesofbr FE3d’s g%emgeﬂwd Bﬁ%‘}‘mﬁ% (1) In the

descr est conpounds re prepare
robrufactbetaf ermeditamend fyriusadn B@%pyel | pl at es

E‘rG mei 'gferiﬁﬁ esiéﬁg?slo r&hdé‘sofeﬁfﬁ‘élﬂsgg)?a%%p&@iﬁjofq*dé?ﬁyaqmn the

. trons were a ture
menlifagturgfaf @rmedisdrnent feraise it tieatimng, aupoimmuot diseedsss,

A ORS B AT A, SREIACh e b
aAJamyoasﬂB% mq@tmﬂ@ultlwa@@tﬂe@ Kidngy diccass%s I@@Eleﬁor 72
| .

Bt 8 LA ET PGS 18hop DL R AR

||d%@éw68was added to assay pl at es usi ng a vol une

equi Vﬁ%eﬁﬂ\trer{tleﬂtaté%ﬁ&oéescfﬁ é%grrﬁ’a%bﬁmaal EShb oAb Sse as a

Pl ates were s r approxmately WO m nutes an
Pl dnfikitoe whish aogwiseearpemaeundectrormalpdh erf eenherypagytically
éECB?t'aSI% ARfchem | um nescent signal was read on the

yst GI (Mol ecul ar Devices) reader. Results were
expr eHgeavenion aserrendesspr @ phamegeni@l porapesdipndgaisedp the
tFéb@m@&'H?%HfbﬂnﬁGH&@@de%Fé ﬂﬁlam%tér%/gjféé‘é%@s AR Rabb was

determ ned for each conmpound ttin
diseases, neurodegenerative dlseases aIIergy asthma, pancreatltls multiorgan

failure, kidney diseases, platelet aggregation, cancer, sperm motility,
transplantation rejection, graft rejection and lung injuries, which comprises a
compound of Formula (I) and a pharmaceutically acceptable carrier.

No unacceptable toxicological effects are expected when compounds of the

invention are administered in accordance with the present invention.

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 PI3 kinase inhibitor.
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15

the dose response with a 4 or 6 paraneter curve fit

using XLfit software and determ ning the concentration
WO /13690 bi t ed 50% of the cell growth (gl C50)Pau/URMDTIEE6359

Y mn as the t O and Y max as the DWVMSO control. Val ue

£t o WEhdS D eBBaioh S S BRI ATHEAERIR b bt can, using

sanpl es Pound "cor rection onal

thebmoedmgsiesdﬂp@:on artifreithepredent ingempioadelits fullestemtendn Toan

L T T e

lingtatiomiohiye seder efitbe sresBotrinedritioPirBayi waf.or ns: < oni ng,
expression, purification, and characterization of the
human C ass | a phosphoi nositi de 3-ki nase i sof orms:
BApegimental Detaipok, J. A.; Thomas, J.E.; Radding, J.A. ;
|!,—Io 0 atlon' Lingaraj, T.; Smth, MC. Protein Expr.

PaPi 'f 2004, 35(2) 218. Conpetitive fluorescence

T dﬂ“rlvztiuelscdeserﬂmymrélm ard preparet! éytthegerairal methods described
%{%phm n03| tide kinase and phosphatase activity:

ees Wei pert, A.; Hudson, H.; Ferguson, C G;
Chakr avarty, L.; Prestwich, G D. Conb. Chem High
ro cr.e 2003, 6(4), 321 . For PI3Kg : WO

u ,
%? )i%eégn%‘tnghe pharmaceutically active conpounds
within the scope of this invention are useful as PI3

ﬁl nase,.inhibitors in mammuals, particularly humans, in
$hereof. The present i nvention t herefore provi des

a rret hod of treating di seases associated with PI3

ki nase ighibition, partigularly: autoimupe disorders,

igflanmat ory di seases, cardiovascul ar di spases,
ne @- er &t v ab| erg\; ,
pansy g2 is, multi f/ ilure, Ki Jseases,

pl at el etNaggregatlon caflcer, spermmoti I¥ty,
transplantation rejection, graft rejection andl ung
injuries andRother comditions requring PlI3rkinase
AU bi tion \NhICJ'l co&rp di Al stering
(!

arly ac able sal ty dr abe® g6l vat e or
pro-drug thereof. The conpounds of Forrmula (1) also
(pmrm\i/tio@e BT rilsutytedinydtin,dfd(PPlesd, idhngamdfleefajxob)eOis(Dﬂil\lmﬁd 6-

Iytcﬁ %61?) td%%gn%ﬁ?}g)sﬁtﬁo)frb(%grgélryl blolrcg aC|d anot(Paﬁg)4, E%/I
KoCOs, DMF, 100 °C; d) 2,4-thiazolidinedione, piperidine, AcOH, EtOH, pwave, 150
°C.
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adm nistered to a patient in need thereof by any
conventional route of adm nistration, including, but
woeao7isasd ed to, intravenous, intranmuscul ar, oPEI/US2007/066359
subcut aneous, intradermal, and parenteral. The
$har ceutlcally active conpounds of the present
P on are i ncorporated into conveni ent dosage

Examnple Su ¢37) 5{[4-44-pytidimyl ) tahliiablinylimethylidenelbl, &-thiazolidine-

relarations. Solid or liquid pharmaceutical carriers
é;hgigﬁbloyed. Solid carriers include, starch, |actose,
calciumsul fate di hydrate, terra al ba, sucrose, talc,

gelatin, ag X pectin, acacia, magnesium stearate, and
stearic acw NLiquid carriers include syrup, peanut
oi ,, olive®Qi#, saline, and water. Simlarly, the

caflrier or djluent may include any prol onged rel ease

t o ¥y as gl yceryl nonostearate or glyceryl
q}sbear; aone or with a wax. The anmount of solid
@arrier vari™s widely but, preferably, will be from
about 25 ng to about 1 g per dosage unit. Wen a
liquid carrier is used, the preparation will be in the
#drehlap-tactbgmyiguinadinexi r, enul si on, soft gelatin
caps Ul i3l 6lFoBLGHABL GG §2§;u 56 3% A8 SPIUhso.

u e

or an aqueous or nonaqueo spensi on’
e rré’.be?lﬁt‘i’l (¢ars) r)rféblatlsllé\tln}d)ﬁlﬁ (&Bé InEY 82 msnolbandg

SR Hﬁﬁ&?@hoé&ﬁrﬁ@b&l‘é@%ﬁ{ ﬁ)@fgr@?}&ﬁ%dlﬁﬁh &H%Qémiéegso

| nvo Vi n X1 n% ranu conpr essi n €
rnb)c\é@fs@ﬂyxedf@r 20dblcetled b ipem t@mpﬁta)tmrﬁgand‘ ¢qn|cem1tgeta<ihtm vacuo.

ﬁLeSr%geMé %atpﬂﬁnﬁld‘%f ﬁ%‘éh%ﬂhﬁnatgg?r ghﬁ’gggr%’i'ﬁéaaﬁ&béo 19, 9' ve

sired ora arent er ses of the

Me@EertGe) tmwmt@dltlgmmu@fﬁ t &) as/2 naleiyehow seliso IMBES)+
s fooRRRETRCAY ksRkiafgsagedtiichu?f e AERishad above

be an efflcacious, nontoxic quantity preferably
sel ected fromthe range of 0.001 - 100 ng/ kg of active

t‘é%&ﬂ’%% q@ﬁ(ﬂm@&éf’r%l}ﬁeﬂro%()l - 50 ny/kg. V\hen treatl ng a

uman patirent in need of a PlI3K inhibitor,

sel ech Wtw@sﬁé‘ 4rahlsenfrainenviquinelipe € toalh-§o m’ﬁéﬁﬁ 2.Gglutidine
(t5'7'6‘5‘gS 58! rﬁmo@rs%lthn Gﬁetg%&%sfea(bb,‘% gH 67 .54 hfr‘ﬁ’olf ahg®

parentera adm ni stration 1 nclude "topical

crsguwa|t¢tyox@er(§rﬂ§owfrﬁa2«5% wyutionjitart gD, é%mmﬂ)duéwy

J?&xdn@ﬁ%@j @50 nf &3 ﬂ%&% Wak E@rrefoofbr 5“5@5\ room tem erature and
adm ni stration pref eraly contain fromO0.05 t m131
silica

ENoeRifaiedine@REG U LR residie asmurfied bhﬂ@%lrphrqmat@ara@aé@n
d,ép\(@mzcsig%@gﬁé tﬂét.tl%rc%ﬁrﬁfohﬁ@ (42858996 K62 A64H) Bls Bl g ¥é?|6w

osa however, al so can be used when sa

sa)ﬁg IM%(ES)+ 6 192 MM

¢) 4-(4-pyridinyl)-6-quinolinecarbaldehyde

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

with EtOAc. The filtrate was transferred to a separatory funnel , washed with water
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convenient for the patient.Optimal dosages to be
adm ni stered nay be readily determ ned by those
WG RkGo7l1&xd46 n the art, and will vary with the parP€T/Us10a1/066359
Pl 3 kinase inhibitor in use, the strength of the
t ni st
BRI R IRER G BB iRl B e P bilf e
residt®mas @ep@utbm@sbmhtdmmtp@’apmycm sificapae! i(8% tMdi@i 10dr.Cl,) to
| resul i, i j R
eI haBRe Gk > g teh SoRf MEIESIRAE 2P e
adn1n|strat|on The nethod of this invention of
C t RY
d)gg,?)u%rlﬁ éﬁ’ gnéﬁh@f‘é‘aulm@h ﬂ{gﬁd&%ﬁ gtdewazof‘ .@@g‘li‘ighéj & ot
in ne‘émmﬁremiék(4axytldmyh) -g-cqaimobihd cadialdedy B 3) kdéha.dk463 mmol),
f . . tigal
é}g?r%?cﬁ ngéloﬂggpbé'fwﬂ é)a%é‘r%gﬁ@ﬁﬁ Qlﬁ%@ﬂ}fe{ @ﬁc_fa%;’lrgéﬁ%swnmol),
anohaxetic acld 40.68214g.duBTfemmiotrin EHH (& eLdfvaa healep @i ho0°6f for 30
l f f
FRUIBR bl B AL Sl c Rl S 83
the resulimgusecipfateawa s filtesech dnd)fjn@bmmjﬂha:h(nep funnelithigive the title

FRIBAG (DS Rollei £8NRDN. ISESE hiB BATRRY. 1HRGIR (400
Woz.IMaOLds) i ppm ﬂ@8r(@sniﬂa’c2t|'d|2 d H))‘8 80 nB@Bdamant) 8f4r (duse
Fé 2§24 B BYL QIoFTH ?rf}?zéé;gaseg 7igf] % M) 763 (d

di Seas€s, cardi ovascu neur odegener at'i

{H4skadas, Hal | ergy, asthma, pancreatitis, nultlorgan
failure, kidney diseases, platelet aggregation,
cancer, spern1nnt|I|ty, transplantatlon rejectlon

¥ ) i I N\ g

gﬁgﬂéﬂes for a pharnaceutlcal conp03|t|on for use'as a
i bi tor which conprises a conpound of Formnul a

(1) and a pharmaceutically acceptable carrier. The
invention alsQ provides for a pharmaceutica
conposi tion use in the treatnent of autoi nmune
di gprders, anmat ory di seases, cardi ovascul ar
dl-eases, neuf odegener ative dlseases al |l ergy, asthnmg,
j qul tiorgan failure, kldney di seases,

p eI etreatlon cancer, spermnotility,

bt anspl antat INSn rej ecti on, graft rejection and | ung
injuries, which conprises a conmpound of Formula (I)
and a pharmaceutically acceptable carrier.

Following the procedure used to prepare Example 1, the title compound was

prepared by substituting 3-pyridinylboronic acid for 4-pyridinylboronic acid.
MS(ES)+ m/e 334 [M+H]".
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No unaccept abl e toxicol ogical effects are expected
when conpounds of the invention are admnistered in

waewonsiamce with the present invention. |In addP@T/082007/066359

the pharnmaceutical ly active conpounds of the present
he co-z Vil Dy

thhﬂblldmedz 4-u|cmmb| natl on with a PI 3 ki nase

i nhi bitor. Wthout further elaboration, it is believed

that one skilled in the art can, using t he preceding

descri ption, ilize the present invention to its

fullest extent. [The foll owi ng exanpl es are, therefore,
ol as nmerely illustrative and not a

ation of the scope of the present invention in
P ental Details Preparation The
dggrﬁatl es-deseri bed herein are prepared by the
g&ner al met hodS described bel ow: Schenes/ Experi nental s
Schene | : Conditions: a) TrlbutyI(V|nyI)t|n

Pd( PPh3) 4, di oxane, reflux; b) OGO, Nal A4, 6-
fralipwvinoriee IOfOCB@hl@PI usg &(@rﬁ@are@@mmq 1.6y t'%@@ﬁMIWqSR)
.&egs&ea ‘By %Gbé?!rtutPg(sF’r'ﬁBt'ﬁlfl‘H 32h.5/£dﬁ%9@5z 4 @M:e |4€IQC(Q§F 1,4)

i azol 1 di nedi one; p peri di ne, OH, mNave
tm@golg@qg(gmr@sto %ﬁﬂjg@t yellow solid. MS(ES)+ m/e 348 [M+H]".

Al%a@elfyf élonGéle%élgé W¥J'e) orBp&tdl BRl d pRERh MbbideRSuiki (or

thiazol 1 di ne- 2, di one a

%ﬂllehcwn@ofea hetﬁgﬂa@d bREINIG ARSI ORhReERasy| stannane) with 4-iodo-6-
ﬁ“lﬁ%rﬂal%ﬂiﬂéqgéﬂé?@ Ilﬁeﬂ{eﬁoé—ﬂae %ter%d%@e WE® brepaRf bl

)t
{(etiog the co;_s@sgqndw&q:r)lorld@n/@tn ‘b%%é% Eﬁdlew B}(‘l%qggfﬁw% elhe
I'Fé@érb@@/l ’alet(}Qj)as (A%-r@gorglertgd &f"th@‘me ):or'nBand@‘fgl!dQ\?ﬁ?g”‘ﬁe(s%ﬁ%

.) was refluxed . , cooled to room
Rr@?ﬁ?é’f%\tl%ﬁdetp %@Rﬁr%gﬁ%@ﬁlﬁﬂat ed in vacuo. The residue
was purified by flash chromatography on silica ge
é§1496NECH CH2Cl 2) to give the title compound (5.1 9)

Mol e yel l ow solid. MS(ES)+ me 190 [ MrH +. This
mat erial was used directly in the next step. b)

4- chloro 6 qui nol i necar bal dehyde

I R
or c) N/
Conditions: a) 4 N HCI in dioxane, rt, 5 min; then Nal, 105 ° C, 18 h; b) heteroaryl

(R) boronic acid, Pd(PPh3),, 2 M K,CO3, dioxane, 100 °C or ¢)
tributyl(heteroaryl)tin, Pd(PPhs)4, dioxane, reflux.
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A m xture of 4-chloro-6-ethenylquinoline (5.1 g, 26.88
mol ), 2,6-lutidine (5.76 g, 53.75 mml ), sodium

W@ p@vajooperi odate (22.99 g, 107.51 mmol), and BGHUSIMNT/066359

tetrOX| de (5.48 g of a 2.5%solution in tert- butanol

‘t;B-mImamblidihed 4-d|omacuo The resi due was purifi ed by

flash chromat ggraphy on silica gel (CH2CI2) to give
the title coffpound (4.26 g, 83%for 2 steps) as a pale
yeIIOM/soIMdL> S(ES)+ mle 192 [ MtH] +. ¢)

4- (4- pyri dijnyl) - 6- qui nol i necar bal dehyde A m xture of
-~h|oro 6- o nol i necar bal dehyde (3.24 g, 16.92 mol),
oy (dylbaotonic acid (3.12 g, 25.38 mmol),
tréﬁl p%nyl phosphi ne pal |l adium (0) (0.978 g,

q ya@nd 2M aqueous K2C®B (7.02 g, 50.76 mmol,

4 ms of 2M solution) in DMF (100 m.) was heated
at 1000C for 3.0 h and cooled to roomtenperature. The
%%ﬁ%g%% was fllter hrough celite and the celite was

vﬂufrﬁ)l'ﬁ?(ﬁ&%al f||trate was transferred to a
separlatadangefreastieoh tubepecsiedutivrt 6f 4aetil@oediquisalinecarbeldehyde

d ed_i
(9'%&% Zg'ﬁq”émPéé'? .rgglc%%l’éle Fg)léfé ri“l"ﬁ asggdjded ﬁ%lrlr%loxade (2 eq
le@ir o e trolg rddphyimel). Sihkisotutige vaé StradOr1 Erhid@eLand chayped
\&}%ﬁ%&é} tg" %o@&@gcgﬁ]{em_éﬂ gg’ g?ﬁol?lfﬁa r&8ction 'ﬁﬁ)e v‘i’e?sl s'edeﬂed and
(EEIG] 5-1{)E5¢C(o4lepyghth hwb)aet@nqmasrmbmlteydaq bet OWIS. Teaedaction

\%g’s(éllldg\%él c%dl lrl](? rébdéng{ &l %dl{ﬁg ﬁ% the(pgoq%:éﬂltered off and

ul no I necar
Washes W'rhmrﬁlc)atonﬁrllé The aaleisolid ods e p(l@:e@lma bgake. 366

4 é?e?&%&j@ﬁﬁ €BEndyd g%%%%p?d with éff%pﬁ}}gln JgH §‘Bd TRE Sbhdwa

then éEREd ioto rB@thmenelt:hierldm Hlmmemlﬁaeehbmé@layehwas then
\X/&S%%Fj 'V\ﬁtﬂ M&r 89@(5 ?\g%rteefgdlﬁ%oslfﬂlf%@ergﬁl% &%Bgedﬁr ?&dlgt\}éguo to give

resurting p

tBadlﬂmemmIDQundeh 86% yi¢lde the title conpound (0.0594 g,
509 as a tan solid. MS(ES)+ nfe 334 [ M+H] +. 1H NMR
(400 MHz, DVBO-d6) D ppm 9.08 (d, J=4.42 Hz, 1 H) 8.80
b) 48[66{81e(th‘nlox2) Bipyadiag]-6-duindtcatbaldenyde H) 8.00 - 8. 07

( m féﬁ%zture ((?he |3%?-§-p§ﬁqihyl]%o§o%iéﬁid ©2Dmd - B ninthy, 4-
I()@(Zﬁ w*rloﬂnqcartwdefddﬁy%ﬁ»rﬁg;i Uil teyriakisteiphgn)ilhosphing
pa%é{jju a(ég{dgggg% %aim%q‘ﬁ)' QT)F %iﬁdou?w{f?@ goﬁp nt?.Lcﬁ%efers%lution)
and dloxane (5 mL) ) was heated at 100 °C for 8 h and cooled to room temperature.
The dioxane was removed under reduced pressure and the residue dissolved in 2:1
mixture of methylene chloride/water and the solution filtered. The organic layer was
separated and dried with sodium sulfate and the crude product obtained by
decanting the solution and evaporation of the methylene chloride. The crude
product was purified by silica gel chromatography eluting with methylene
chloride/methanol (0-1% methanol gradient) to give the title compound (250 mg, 95

%). MS(ES)+ m/e 265 [M+H]".
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prepared by substituting 3-pyridinylboronic acid for

4-pyridi nyl boronic acid. MS5(ES)+ me 334
WO k369X anpl e 3 PCT/US2007/066359

(52)-3-nethyl -5-fr4-(4- pyridinyl) 6- qui nol i nvnnet hyl i d

- dh-3- - Lhi azol ik d|

@?gg@%ﬁémggggﬁy%b%&g rﬁlgr ﬁ-g—(%uci’rpcﬁm!/:lgrjnletgw\ogg i Iﬂ S-thiazolidine-
Z:Mimervdasvtfasn prreepwdefdlldwn§thlbsjro¢adt1rerm@‘ Ei(ﬂﬂtpidwyd MS(ES)+ m/e
q§[ ol i dine-2,4-dione in place of 1, 3-
% irazol i di ne- 2, 4- dlone to give a light yellow solid.
NB(ES)+ n e 348 [ MEH]  +. Alternatively sonme exanpl es

r |
%ﬁ?ﬁdeﬁgug%n}@g@%% FR@;# (gtogng rg%ecﬁﬂé ldlgéd Eo d;grepare
heteroaryl stannane) with 4- |odo 6-
é&qdﬁallnecarbaldehyde (Schenme 11). The iodide
Redi at e was prepared by treatlng t he
correspondlng chlorlde with 4 fol | owed by
sodi ym

to th

used
N HCI
b) he
di ox4d
Pd( PF
(52) -
i Ui ng
4-i od
t ube,
4- chl
in pr
di ox4d
was S
sodi U
seal €
was I
cool
filt

N UUI UC

rn di avana

Exanigdle con
to prepare E

IC IICL eroar yl

Q

[MEBId t i
105 O

|
1 TUO

converted
cedure
ons: a) 4
C, 18 h;

1T O ORXTOTCT

teroaryl (R
ine, 100 0C d
’h3) 4, di oxal

['inyl} et hyl
0- 6- qui nol i 1

5-((4-r12- (e

D C& tribut

) -
létarbaldehydg In a

ef | ux. Exanpl e 4 364

A

’Ph3) 4,
oaryl)tlr

nyl | - 6<

| arge reg

4

i di ne-2, 4-

M K2CG8,

di one a)
\Ict i on

O a sof uti
or o- 6- qui nol
opionitrile
ine (2 eq HC
tdirred for
m i odi de ( 1(
d and heat eq
roni t ered by
to anbient fteg
red off and

1

on of
i necarbal d hy e (4.
(125 m .)
, 11, 1 nm

5 mnutes §

mashedimth acet oni

solid
bi car
solid
nmet hy
dri ed
gi ve

was t hen pl
bonat e was ¢
was then e
| ene chlorid
over sodi uf
the title cd

added

gedowi th 3

26 g, 22.
4 N HC
mol ) . The

eactlon t
t. The r4
was al |l oy
and the
frile. Th

idded with s
tracted int
le | ayer was
n sul fate an
pmpound in 8

i ng
t hyl

z”aa

aced in a bedker ar

NMen we

d saturat
until pH
ene chl or
Ished wi th
trated i
432

364

2 mmol )
in

» sol ution
eq of
ube was
ract i on
ved to
roduct

e crude
ed sodi um
9.5. The
i de. The
wat er
vacuo to
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b)

4-[ 6- (et hyl oxy) - 3- pyri di nyl ] - 6- qui nol i necar bal dehyde
wWo007Asae of 6- (et hyl oxy) - 3- pyri di nyl ] bor oni BCHUB2007/066359

(225 ng, 1.5 nmmol ), 4- iodo-6-quinolinecarbal dehyde

(283 ng, 1 mmol ), tetrakistriphenyl phosphi ne pal |l adi um

(0) (57 nmg, 0.05 mml), 2 M aqueous K2COB8 (2.5 m . of

a 2 Msolution), and dioxane (5 m.) ) was heated at

theezolidimedd 46lidneed in 2: 1 m xture of nmethyl ene

chl ori de/water and the solution filtered. The organic
| ayer was eb';‘arat ed and dried with sodiumsul fate and

angl eyapqratli on of the nethylene chloride. The crude
Purified by silica gel chromatography
o et hyl ene chl ori de/ net hanol (0-1%
net hanol gradient) to give the title conmpound (250 ny,
95 % . MS(ES)+ mle 265 [ MrH]

e RPHRHEs S ”En%“cﬁ'{b%idyoe?w e 3. 4 one was then
pr epak etixtliel df dvibdag6igomofimenaeshidety oé (1@)2&11@I(195 irohol), 3-

AR Byl 2P irto. QBB & Dtichiorel propare

[E)détmiblehénylgﬁ)oammhe)feﬁrocene]palIadlum (1) dichloromethane adduct (12 2

r(@zd Qﬁ\? i (ﬂl)l( % g%h}nLéw€ég1)ég%id%?l1b&yé karetihyld 48Rt ol
réomaempenadaz i Ty héndxem’i milligrames af bificalgdiyebs aldad xd theeeadtion

G e TN SR e P
sﬂlloardotumm packed in methylene chloride and eluted with (0-3 % MeOH:CH,Cl,)
Gl B SNSRI PSSR BB B
(62)3&-4[#6(3(ﬁ3!r|d$zu)yl)¢@s|u|helatyﬂm|emyllda'pfe}-0@ -th@mezoliie-24elione was
PG SO BISB or DA, YR 5T
Mobﬁcmabexmmlmg@rmemw \Tlaea rhllpdipackediated|Soadid dooplingad a

r%fn @?&Pbr%éﬁcg@ ﬂt %g %oéf%[ﬁ?a% M 1%/& |gﬁsog%%‘)$aey8 gi ve
quirelinec¢driealdehmde Bchenle’ O).nhe BQUpatadntarnserliatd wasp(Eisied by a
;2231@9.8@6@ %P’F%tegyrreac ggloﬁt e)COéI’eSBOHdI chl?rj rrEtThhe het erﬂeér I 1
gl@shyldeawerld ehinvered #-the mﬂmcwasourhle ﬁplpwemathe@amelmmﬂdn@
Lk%g tgp%%gﬂeuexa e fxanpl e 1d. MS(ES)+ mle 335 [ MrH| +.

fes were prepared via a pall adi um
medi at ed Suzuki coupling of a

Scheme lll:
B(OH),

Cl R
~Z o
N N

Conditions: a) 4,4,4',4',5,5,5',5"-octamethyl-2,2'-bi-1,3,2-dioxaborolane, potassium

acetate, dichloro-[1,1'bis(diphenylphosphino) ferrocene]palladium (II)

dichloromethane adduct, dioxane, 100 °C, 18 h; b) heteroaryl (R) bromide (1.3 eq),
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heteroaryl bromide with 4-(4,4,5,5-tetramethyl -1
, 3, 2- di oxabor ol an-2-yl )-6- qui nolinecarbal dehyde
W@ Sunaes®4d 1 1). The boronate internedi ate was pPEPHSAT/066359
by a palladium (0) nedi ated reaction of the
. ondi Al o1 T t r dehydes b
RSP RTlm Th Pt B ARG i TR R C o
procedure used to prepare Exanple 1. Conditions: a)

Exatule10: (2 3-04 2oy SGhRLM hofnfilmdthy -1,3-thigzolidine-

2,4-diorsf di phenyl phosphi no) ferrocene] pal | adi um (I1)
di chl or onet hane adduct, di oxane, 100 0C, 18 h; b)
heteroaryl (R) bromide ( 1.3
eq), t et r aki st phenyl phosphi ne pall adium (0), 2 M
.y di oxane, 100 0C, 8 h. Exanple 10:
(52)-5-WU-( yridinyl)-6<iuinolinyllmethylidene}-1
, K hia ' '\e- 2, 4-di one a)
g“)i 5§ 5.1t et} amet hyl - 1, 3, 2- di oxabor ol an-2-yl )-6-quin
[
-C

ecarbafogfiyde A m xture of
hl or o- 6- qui nol i necar bal dehyde (2.5 g, 13 mol),
4,4,4' 4,55 5 5 -octanethyl -2, 2" -bi-1, 3, 2-di oxaboro

Aﬁg@)éf,g,g%%traﬁﬁ%twr%_bldi(B(%Bgl%f’ein%lsl-%-e(}u%o(ﬁnéc%r@aIde?h%/de
[ 1, 1" Amétdieptidrmhlqubréspinaiioddabaldetede [(pald, adimmol}, | | )

I ghlts h , , . ' :
G T oA 2l D ReonBs R Y & 2 g gotassium
etdte (b 9.09 oowl)t @npdckiorere. The di oxane was renoved
3R Ao BRI Soe oot BD' Rt orinaRghy Bl (sa0
gl @.e6edmdhie dexpari(30 mhyers haated @p 4H0&L@ tbr 4Adh ahdi edled to

: : ¢ : .

U3 B TR S b Bbel A GE 5o QRS RRKITAG R
rasiduatissolVérkinct: Lidextpead ety | avedatplwaitdriand they selutiancfdtergsl. The

SLRAETARAL AP L LR 3 DTSR BT BiA Bl
adaiped byl d¢candng theZBIWfpn ab)l evaporation of the ethyl acetate. The crude
Aot S BTN L S TRy TG ) T i
methaooli(r@ambtiadelyadertl B0oiveythesitie ompotnd (2.9 g, 78 %).

2- bronopyridine (158 ng, 1.0 nmol), ) ,

t et raki stri phenyl phosphi ne pal | adium (0) (38 ng,

). 4535y rigimyl) B; auanadingcavbaldelydas K2CO8 (1 ml. of a 2 M
sol uti an, _di | )3 . ed ak 100 0OC
for ékﬁma{%ﬁadggégégg(?g&%ng% Iéﬁﬁ%ﬁ%é?é}s%}ﬂﬁégwg?oxane
werlinesashaidehyidd é 8t @gue 64 minels Seremanpyridines(168 £1g 4 mmol),

)gLegr%Qigffﬁ)Herjlﬁpf%sEJhi% Yhdurn?{0)188 fhy, 82835 Blrdiy, 454 %A Sfueous
K2COs (1 mL of a 2 M solution), and dioxane (4 mL) ) was heated at 100 °C for 8 h
and cooled to room temperature. The dioxane was removed under reduced
pressure and the residue dissolved in 2:1 mixture of methylene chloride/water and
the solution filtered. The organic layer was separated and dried with sodium sulfate
and the crude product obtained by decanting the solution and evaporation of the
methylene chloride. The crude product was purified by silica gel chromatography

eluting with methylene chloride/ methanol (0-2% methanol gradient) to give the title

- 46 -



10

15

the solution filtered. The organic | ayer was separated

and dried with sodiumsulfate and the crude product
wobioaitsedo by decanting the sol ution and evaporBCT/082001/066359

the nmet hyl ene chl ori de. The crude product was purified

PR R S S RIS EIG  ac ent) Lo ot ve

the t|t| econpound (80ng, 65 % . MS(ES)+ me 235

(%ggi_ﬂ_{@;-(ﬁpl_riijiﬂ}/lﬁ)—)(li-rqumol|9¥ Bmeéhylld?rﬁ%}l 1,3- tI" ?Zo”ijiﬂ?flzi"ldgiﬁg? wgs then

préparhil z[ullol/vir@i the pycad e arfi & xavaplet ue rMSﬁ(E@parméej 384 [MHl ng

(E%ﬁ (g%n(r?]jgﬁl "2%&??%&% Foég\glpggrﬁ(%gr)opecﬁmg ug%cﬁto[ Mg'ﬁgre

E:»ranméeim@e used to prepare Exanple 10: The conpounds of
the follow ng exanples are readily nade according to
Schenes | or by anal ogous net hods. Exenplary capsule
conposfition An oral dosage formfor [@d8{E8)steripg the
pr esentExamrlgt i onStractgreduced by fil | Ij_g,, standard two
pi ece hard gel atin capsule with the i[ﬂ@' dients|in the
proporjti ons shown in Tabl e |, Nhkel ow. [Tabl e |
| NGREDI ENTS AMOUNTS SN
(52)-5-{[4-(4-pyridinyl)-6-duinoliny|l]nethylidepe}-1
,3- 25 pg thiazalidione- e Lactfge 55 ng [falc 16
ng Magnesi um St elar apfle 4._ny npl ary| 1 nj ectabl e
Parentleral Conposifi jedtabl e form for
adm ni|stering the wefiti on i s produced| by
stirrijng 1. 5% by, Qei ght of
(52)-5-{[4-(4-py[ridinyl)-6-gWwnoinylJnethylidene}-1
, 3- thiazolidine-2, 4-dione | n_|10% by| vol une propyl ene
gl ycol 12[1 wat er .| Exgmi ary Ta et Cog[p ition Th

sucr osle,” cal ci um 2 N an Pl 3K
i nhi biftor as shown) i bel ow, are m xed| and
granulfated i n theoproportton¥ shown with a 10% gel atin
sol ut i ' eA—Fhe—wet—granules—are—sereened—dred~ m xed
with the starch, talc and stearic acid;, screened and
conprEssatnpouhds af thalibleiving examples are readily made according to

D

Schemes | or by analogous methods.

Exemplary capsule composition

An oral dosage form for administering the present invention is produced by
filing a standard two piece hard gelatin capsule with the ingredients in the

proportions shown in Table I, below.
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Tabl e Il 1 NGREDI ENTS AMOUNTS
(52)-5-{[4-(4-pyridinyl)-6-quinolinyl]nmethylidene}-1

WO 30072869%@ t hi azol i di ne-2, 4-di one cal ci um sul f BEBUS2007/066359

dehydrate 30 ng Sucrose 4 ng Starch 2 ng Talc 1 ng
stearic acid 0.5 ng Wiile the preferred enbodi nents of
the invention are illustrated by the above, it is to
Tableihder stood that the invention is not limted to the

recl Lastructions herein disclosed and e
l&%ﬁggi;ll nodi fications comng within t%@% of
(bBERSH{[d (B eppridigyl-bajuireling]metisdideme}-V8at | s 2%mnged i s:

. _A cO ad of Formula (1): (1) inwhich R1is
tﬁ@?@'rdgnae%?%?ﬁnesubstitut ed heteroaryl; R2 is selected
factosea group consi sting of: hydrogen, Cl-C® mpkyl,
.§L||€st ituted al kyl, aryl, substituted aryl, I al kyl ,

ubstituted arylalkyl; each R3 and R4 is i ndeéendent 'y
MagrestuntuSfeacate a gr oup consi sting of: hydrodeng
hal ogen, acyl, am no, substituted am no, Cl-6alkyl,
substituted Cl-6al kyl, C3- 7cycl oal kyl, substituted

B3| lnid dtathle PGertbl itied kyl , substituted C3-
Thetefocyc | Kyl | kyl.car.boxy, aryl St.Lt ut
aryt TS G e ERR AT ok iy BHRE) pHiipo by

siobwt 1.5 %t ydveigiytl ch (KE)S-{[a(4-pyidi yhed-GyiholingUhsthiy idene B , 3-

Lf | wor onet hyl. s | i I kyl,
bRl P R B R HObenS VRO ITAR: Ll ony,
nitro, acyloxy, acylamno, and aryloxy; nis 0-2;

quﬂgr ?a&QP{:S’% gglttgocal |y acceptable salt, hydrate,
@Poq-va'p(e—m—m-o-—ém-g—tuher eof. 2. A conpound according
to clEiesutresel edtien sulfatmdhydoatpanddn #3K mhibitbaag $Hown in
Table Il 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.

Table Il

INGREDIENTS AMOUNTS
(52)-5-{[4-(4-pyridinyl)-6-quinolinylimethylidene}-1,3- 20 mg
thiazolidine-2,4-dione

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
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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(H in which R1 is heteroaryl or substituted
heteroaryl ;R2 is selected froma group consisting of:

woydrogem Cl-C6 al kyl, substituted al kyl, aryPCT/US2007/066359

substituted aryl, arylal kyl, and substituted

I nd/or a pharnaceutlcally acceptable salt,
\&B%Hgfgmn%%ﬁvate or pro-drug thereof. 3. A conpound
accordlng toclaiml1l or 2 wherein R2 is hydrogen,

nd/ o r ' Iy acceptable salt, hydrate,
@olvd%gagﬁagFgﬁggﬁém%ﬁgTeof. 4. A conpound accordi ng
toclaiml or 2, wherein R1 is a optionally
substituted nonocycl L¢ heteroaryl; and/or a
I &3 gpt abl e salt, hydrate, solvate or

._‘ conpound of claim1l selected

-t Z0

(529 3- net hyl - 5- {[4 (4 pyrldlnyl) 6- qui nol i nyl ] met hyl i
dene}-1 , 3-thiazolidine- 2,4-dipone;
(52)-5-{[4-(3-pyridinyl)-6- qU|nollnyl]nethylidene}-l,s
-t hi azol i di ne- 2, 4-di one;

ik SBlcho-{[ 4- (2-pyridinyl)-6-quinolinyl]nethylidene}-1,3
-t hi azol i di ne- 2, 4-di one;

RE&ig)heterpanyl praupriEtiediNgigfearsl pyri m di nyl | - 6- qui nol i nyl }
@@Iéc@&ﬂ%m 'y 0ud (ﬂir@%ﬁﬁé o RGdrdgéhn, ‘@10@€elkyl substituted alkyl,
(52) 5- ({4 ¥ ) - 4- pyrlglny - 6-qui nol I nyl } ne
ity BYRpd da_ryl 8Ey|q|‘f$‘i aﬁt’@ﬁtit@‘ieﬁéfﬁa%l'dl one

daeh)RPard |44 (sﬁné’éﬂerr\aer?ﬂy%é'éc%d\‘)’drﬁ 'anréﬁ—H EBsistvg bRy ABhén!

ene}-1 , 3-thiazolidine-
hatagensagyl. amino,skigstituted @ﬂh@&irc& 6@"&9 r§ugptityied El-ealkdb3ny

dg@"@bmw trnetedlc3-Foydiddiaa @3 ﬂhéi&b@y(ﬁoem{}@%bstltuted C3-
nmor phol i ny qu pyri1di nyl]-6-quinoliny

{@%P?Wfqa&%& )Kglkfa@pxy rﬁl’)ﬂz%lbis Ufsl azthq}pmg;l substltuted
Hekbardt, %Malkﬁ b Bty ] AFIFALAN) subs Aty

qgui nol'i n hi azol | di ne- 2, 4-di one;
qrglzyd@a"{ zhe esowtai%fv%ﬁ)uﬂ)te% hefgrazeyaliky gyeae-HMIrAYh alkony.
nifo, tdelR%RdcdiaRfto? afld aryloxy;
nis 0-2;

and/or a pharmaceutically acceptable salt, hydrate, solvate or pro-drug thereof.

2. A compound according to claim 1 selected from a compound of formula (1)

(1)

in which

R1 is heteroaryl or substituted heteroaryl;
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di one; and
(52)-5-({4-[2-(net hyl oxy)-5-pyrimdinyl]-6-quinolinyl}

woreaonstbdodiene) - 1, 3- thi azol i di ne-2, 4-di one; andP@¥/Us2007/066359

phar maceuti cal | y acceptable salt, hydrate, solvate or
I?ﬁ % rﬁ%iae%gerogﬁo% S U %L?ps(fd%ﬁgﬂﬁj SHﬂgdr%er{ %1%% %Ikglll, %ubc’s?iku?&} glﬁyl,
e(r5|Z$uti‘st|{l{teu z@rgkl— piytalidil, and)substiuted ahylalptl] met hyl i dene} - 1
v [ I C I

it Ao Farti P eae safoPle SRR T Eehig Bristy
7. A phar maceut i caI conposi tion conprising a corrpound

ccor i, n Y.
Socert apfeb st bt A ISR Bfb b Yonor
mmrreaqzﬂwsgi tyaetcoepiollie tsald g1y d Btk sobvsiteson(Pb-8IKg) thereoh
manmal ; conprising adm nistering to the manmal a
therapeutically effective amount of a conmpound of
4or mA aoripduraatcordirg tpletaimeow 2 wbatdiy Ra i@ pptidsiady sal t
DYSgln ARIOLGUR i it e  BRAARLeARAP LU
ydedte ssobeteeert prd-diwgtiresegf.oup consi sting of : aut oi nmune
di sorders, inflanmatory di seases, cardi ovascul ar
di seases, neurodegenerative di seases, allergy, asthm,
Ppancrraemnpowd ofiglaim drapiastdcairorn reggrokd emsistiag skases,

pl at YT (A .
tr an%?;%?@%ﬁgﬁ%'h?&t@ l‘?}mfmefﬁﬂmr 8] (%D]t? W%’H%‘”? Ghgaione;
I nj ur(és3-maihd- 5n{ﬁ4¢fﬁapyrlmi)tﬁaqmmlhwﬂmetbwmens}e§3 thiazolidine-

é‘?;&\dﬁ' L,stering to such mammal, a therapeutically
ctive anmpunt of a corrpound according to claim 2.

10. A(5ﬁi?5ﬂ[éd3cﬁy”ﬂlﬂ§élérﬁrqwg"0b@)ﬁb@t{hﬁldﬁfm}rkwlazohd|ne -2,4-dione;
co- ad@k??)g[ﬁl ﬂ@ln ﬁkﬁ]n?e‘ﬂ%ﬁ’b?hé}% % 91.5%9%.% % 14-dione;

and/ o ceu acceptable’sa
sol vdbé)- 61({4p[2dmthyg>xvh@1p¢rcuﬁrdmﬂ@ mtlncwéalhﬂetbwtéiene) 1 3-

tﬁi‘%"zbhd}?eo@h%‘?ér{ agent, such as one selected froma
group consistihg of anti-mcrotubul e agents, platinum

coor dﬁﬁh51({4r{2dm¢ﬁly&w)s4 pwddwlla@-nnlgolayémeihyl@mﬁ)ﬂs&at ic
ARSHidhe-3 ARMIRonerase 11 inhibitors, antinetabolites,
topoi sonerase | inhibitors, hornmones and hormonal
anal 0d§4e8; {[4s(6g?nmnoﬁrryﬁélamld—6r0@mOh@w}m\lwlrplﬁmﬁ}tﬂi $-drigzolidine-
N@ldngcept or tyrosine kinase angi ogenesis inhibitors,
i'munot her apeut i c agents proapoptotic agents, and

cel | (é?bﬁé[%(?gqxaﬂl% ihy g4 pyrisiny!-6rauinalinydmaaidsnel:f & m

Braz¥RfLd B- o‘iJH‘e di sease state is selected froma group
consi stin multiple sclerosis, psoriasis,

r heurﬁ?bﬁg{ﬁﬁt(ﬁﬂnqrp%olw%twmﬂl@ylﬂ -fpsweolinylimethylidene)-1,3-

thiazolidine-2,4-dione;
(52)-5-({4-[6-(4-methyl-1-piperazinyl)-3-pyridinyl]-6-quinolinyl}methylidene )-
1,3-thiazolidine-2,4-dione;
(52)-5-{[4-(3-pyridazinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-
dione; and
(52)-5-({4-[2-(methyloxy)-5-pyrimidinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;

and/or a pharmaceutically acceptable salt, hydrate, solvate or pro-drug thereof.
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erythematosi s, inflamatory bowel disease, |ung
i nfl ammation, thronbosis, brain

WO pdogasdoen/ i nf | ammati on, neningitis and PCT/US2007/066359

encephalitis.12. A nethod of claim9, wherein the
di sease state is selected froma group consisting of:
Al zhei ner' s di sease, Huntington's disease, CNS traum,
&t r ok& campoursiodfdonmala hskledtexhom Brodp owtsistidg of: cl ai m
n
S i SR BRI Bt Bk e B b 2P B HtRvor
mmarrdawtlmyltycgct:eptdplsfsamdtydmﬂe, se)lvetaad;racdommg)memoéssur e
and vasoconstriction. 14. A nethod of claim9, wherein
the di sease state is selected froma group consisting
of . chpbarmacebisat catpasgiopwompniaing adiosgesed according to claim 1
oriasis, allergic
gl sease@gr {:%Jl%‘éff)/ %éc@&%ﬁle Csacr:rﬁem a- reperf usi on,
platel ets aggregation/activation, skeletal muscl e
?t r Opk}ﬁ(etﬂ'}’o%ec;fﬁrfh%mgsorleew&}ét %o%@fﬁ&h&m% 3' ﬂn&%@?{aﬁ%Ks) in
i ssue, anti ogenesi astasi's,
Kavapwsal; @nmnsmgrmlmnastatlm tarttle cranumala therpeviically effettive
. I ’ y i .
éé@%#ﬁ of éé Eé@péurﬁﬁéf Fo?rﬁBl% Lﬂ% gné@f‘@?y@éﬁ@éc@gp@% ra§+eg§fédk9£‘alt,
hydpste |sollvate qomgdrelgéhereofrmfine@ br@aiims1. endot hel i al and
epithelial injuries in the lung, and |lung airways
i nflammation. 15. A nethod of claim9 wherein the
i seasmethodediticsting ag ormmtdiﬂﬁaseﬁt%&sasaiﬁcw fréreagiawp
dﬂ@msﬁr?dg&eéutbﬁm}ﬁ&#ee@ s fﬁﬁbrﬂw&ﬁcﬁgﬁ's‘é%&' edraldYaQluiar
rarn [T onas T obl a5t ONRS K
maya}eumgﬁ@prggv\mﬂmes @ﬂmna@h@@awcreatltls multiorgan
S br east
fggﬁ% 3(95%(1%(9%@5% p@été@%re%ﬁlgﬁ 5a’ncépgﬂ>@rm5mfty
tmbmwg@,sﬁj@@m grefyesiestiobrand Itmgdu]un@wragmmnalcwh@h
MEALd @quPp'fe“skadnlﬁhlg@ﬁMg td SR mdrh¥el a thELBE By éﬂ‘é@flvé’m
pancr eat rost sarconm, osteosarconm, ‘gia
%@@UntpUWQmQOUWOFWOtQWm@ d, 17. A nethod of cI aim
15 wherein the disease is selected froma group
consi sting of: ovarian cancer, pancreatic cancer,
W eash medtnsledf treplings sancer eaimRsises sAddministeation a cogiponnd
I 1 e
%Bm% 18 %Prﬂdl Egd/BPa Bﬂé(m%&@uﬁ:fah&é@de@a%léa%ﬁ Kydrﬁﬁeég}/ége or
@”aﬂﬂugjlhgrq@f g @t jeashormm @yi-nepplastierageridsush a@loarenaﬁ@cted from
é/‘@l%ﬁﬁ'cenﬁﬁln% bt |(§P6ﬁu%uI'esag%ni:> él%tmungc&ordiﬁaﬁi% M‘ﬁiplexes

accord Ing to any one of claim8 , Wherein sald
Jenglingragents, antibiotic agents, top0|somerase I |nh|b|tors antimetabolites,

topoisomerase | inhibitors, hormones and hormonal analogues, signal transduction
pathway inhibitors, non-receptor tyrosine kinase angiogenesis inhibitors,

immunotherapeutic agents, proapoptotic agents, and cell cycle signaling inhibitors.

11. A method of claim 9, wherein the disease state is selected from a group
consisting of: multiple sclerosis, psoriasis, rheumatoid arthritis, systemic lupus
erythematosis, inflammatory bowel disease, lung inflammation, thrombosis, brain

infection/inflammation, meningitis and encephalitis.
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sel ected from
(52)-5-{[4-(4-pyridinyl)-6-quinolinyl]nmethylidene}-1,3

WO 200743044 di ne- 2, 4-di one; PCT/US2007/066359

(52) - 3- mathyl 5. {[ 4- (4- pyri di nyl)-6-qui nol i nyl ] net hyl |
|
FEDV A et & el AhBEin e U8 State is seleioft rom a orop,

cankistizd AlzheinRr'd-ditiease ;Huntington's disease, CNS trauma stroke and
.Q@n ﬁgd@,oqqg pyri di nyl) - 6-qui nol i nyl ] et hyl i dene}-1, 3
i'52 8

I'né- 2, 4-di one;
(52)-5-({4-]2- (nethyloxy) 5- pyrimdi nyl]-6-quinolinyl}

th t

1(-% 2) yé H%?QD%E(EJCF%”E tQhE/b%%% t'hg dﬁp]s%ag%étag% ?%gl’ected from a C}ul;%e
(tdmylstlrmt;anfe)ainero@erbﬂs awaltinypertrophy}-cdidiamemyocyte dysfunctlon

g\;% %E)Igéélf){?@azolaﬁg V%(Se(?%r gﬁlcg‘;ﬂ ) - 6 gui nolinyl ] nmethylid
(52)-5-{[4-(2-o0xo0-1, 2-di hydr o- 4- pyr| di nyl ) - 6- qui nol i ny

t O35 | i
(4]5%9 g}q(e rﬂ)%l'}g} laﬁ'n 9 Wh%r@?r\aﬁlg djsq—,\égg sl%te S @b@?f‘eg from a 8 OUIF])y
dopaisting Off qtgne);obstsuctwh |palmﬂn|am d1€ee@e4amjammlectlc shock fibrosis,
6-

538)%%%? a(ll{edg}cl &?%Aﬁeg?éﬁwf ]sir%ggq% Hon o%/ k%)e?’ruggﬁ ﬁ%ﬁﬂpés]
a(wze)ga&iovﬂlﬁdn\(asorpwkelemi muptle -ag-oghwi/ mdertradhly ntet kgqyteorenren}tmmnt

1 3ah R EhAfERedds, AV AR m@Rtasts, metznpma, Kerposis sarqoma
Emeltehwd cheoriy bagctedaltand airoaliinfeetong, scepalsoh@r’nspmmﬁ@n raectlon

t

BHRTIRAEH, QERehto 835805 0RRAR) hoprafl (R FpsctiioRe Hin e
emdatfml@ etnd epithelighivjusien insthe dungo apd lund airyageIndemawdtion.om
a group consisting of: (52)-5-{[4-(4-pyridinyl)-6-
gui nol i nyl ] net hyl i dene}- 1, 3-thi azol i di ne- 2, 4-di one,
Hnd/ ok methsigeaf elade $twheieinyheadiseaseddlcencsal t, sol vat e,
hydrate, or pro-drug thereof. 23. A nethod of claim8

wherein the conpound according to claim1, and/or a
har raawthadeiiclajm déyvesreibithe eaaicer, is lsglgeted dronsa blaupecopsisting

AT Rafr Yorh L8 SRbtasiohas, 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,
17. A method of claim 15 wherein the disease is selected from a group
consisting of: ovarian cancer, pancreatic cancer, breast cancer, prostate cancer

and leukemia.

18. A method according to any one of claim 9 to 17, wherein the mammal is

human.

19. A method of claim 8, wherein said PI3 kinase is a Pl3a.
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20. A method of claim 8, wherein said PI3 kinase is a PI3y.

21. A method according to any one of claim 8 to 17 , wherein said compound is
selected from:
(52)-5-{[4-(4-pyridinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-dione;
(52)-3-methyl-5-{[4-(4-pyridinyl)-6-quinolinylimethylidene}-1,3-thiazolidine-
2,4-dione;
(52)-5-{[4-(3-pyridinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-dione;
(52)-5-{[4-(2-pyridinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-dione;
(52)-5-({4-[2-(methyloxy)-5-pyrimidinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;
(52)-5-({4-[2-(methyloxy)-4-pyridinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;
(52)-5-{[4-(6-amino-3-pyridinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-
2,4-dione;
(52)-5-{[4-(2-0x0-1,2-dihydro-4-pyridinyl)-6-quinolinylimethylidene}-1,3-
thiazolidine-2,4-dione;
(52)-5-({4-[6-(4-morpholinyl)-3-pyridinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;
(52)-5-({4-[6-(4-methyl-1-piperazinyl)-3-pyridinyl]-6-quinolinyl}methylidene )-
1,3-thiazolidine-2,4-dione;
(52)-5-{[4-(3-pyridazinyl)-6-quinolinyllmethylidene}-1,3-thiazolidine-2,4-
dione; and
(52)-5-({4-[2-(methyloxy)-5-pyrimidinyl]-6-quinolinyl}methylidene)-1,3-
thiazolidine-2,4-dione;

and/or a pharmaceutically acceptable salt, solvate, hydrate, or pro-drug thereof.

22. A method according to any one of claim 8 to 17, wherein said compound is
selected from a group consisting of: (52)-5-{[4-(4-pyridinyl)-6-
guinolinylmethylidene}-1,3-thiazolidine-2,4-dione, and/or a pharmaceutically

acceptable salt, solvate, hydrate, or pro-drug thereof.

23. A method of claim 8 wherein the compound according to claim 1, and/or a
pharmaceutically acceptable salt, hydrate, solvate or pro-drug thereof, is

administered in a pharmaceutical composition.
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