RAF | NHI BI TOR COVPOUNDS AND METHODS CROSS- REFERENCE TO

RELATED APPLI CATI ONS [ 0001] Thi s non-provi si ona
wappisiosasson filed under 37 CFR 1.53Qo), cl ai meCtrhis2006/003717

benefit under 35 USC 119(e) of U.S. Provisiona

Application Serial No. 60/650,050 . filed on February

4, 2005, which is incorporated by reference in

entirety. FIELD OF THE | NVENTI ON [ 0002] In one aspect,

the invention relates to novel pyrazolyl conpounds

whi ch MEEHOIhFOR BREASINRAERITRSBRRESESTNT GANCER

conposi tions containing these conpounds and net hods of
) yrazol yl conpounds are useful for inhibiting
BAégfﬂ%ﬁﬁggg and for treating disorders nedi ated
thereby. The invention also relates to nethods of
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acceldraed grdwthd epitlinial scllk! THIS BERREABE gFRAB MIRAISy ERises a tumor to

transcrjption factors that control “gene expreession
formy, Hventyakly.moetasiasinie diffyentargamsitss carilso egaireAlthough progress has

beerfl B A3 gh LG Ryml of e el A ARy Bt
signifedaht enalityt hr ough ERK2 and p90( Rsk) activati on and

h orylation of apoptotic and cell cycle regul ator
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PR oG Bl a5 e g Sk BSRfma, fiefacgreiioma, and
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anti-apoptotic ef is a
lunggapgeseAbotit 6 merrentniding eankerrases anp cabgizet os npatwsll icell lung

r 581 f ar {i-apopt ot | d
canchfF .y AR, bl ZLL AR @hatCociing cancer. Non-
small oélt lvag ednat (WSCLEY 8holealling @hiserof 2actepdeathy MRBHUnftEH States,

to ggggers of the MAP ki nase cascade that subsequently
Japag ap e Egrpper Fytnatients sethgeleancsd dissaser elpmpthasapy provides a
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membrangound prajein eapiesded vathawwfaco pHemthetaloells. £ GRR i a member
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,ser%gg and. tyrosine 8hos horyl ation within t )
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in,th sm ssion of mitogenic and anti-apoptotic
Chm@?éﬁg§§;§ggRaf has recently been shown to be
frequently nmutated in various human cancers (Wan et a
(2004) Cell 116:855-867). Devel opnent of specific Raf
i nhibitors nmay prove efficacious in cancer therapy.
The cytoplasm c serine/threoni ne ki nase B-Raf and
receptor tyrosine kinases of the platel et-derived
grow h factor receptor (PDGFR) famly are frequently
activated in cancer by nutations of an equival ent
amno acid. Structural studies have provided inportant
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treatnment strategy to inhibit cell proliferation or

i nduce cell death (Pol sky D. (2003) Oncogene,
wa2(@0p1B3887- 91; Konopl eva, Met al. (2003) Bl 2o@US2006/003717

102(1 1):625a). [0005] B-Raf encodes a Ras-regul ated

ki nase that nediates cell growth and mali gnant

transformati on ki nase pat hway activation that controls

cell growth and survival. Activation of the

Ras/ Raf / MEK pathway results in a cascade of events

f r o¥0fthe céﬁCF FR isrth@ petein pradaciofe ssowthprometing bycogene, erbB or
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t her apeutl c differences between |ung cancer and
analygis.za3ovedl asrst mgegltygosxka‘ted fonin pf BEER( kalicaseathatbe pettein

bac%aaéfﬁaﬁr@ TR 6 Rk ORI g 8 8908 & 1. vncn

et all, 43984, N&tﬁﬂe, 369: utmgin Junawmfu otB1. Regg4miagiré, 30F: 52M-527; C. R.
cancers may identify a subset of tunors

human | un
Carlins il 4 ﬂ%ég Mpl; Gelh Bigly & %@r%% apgFokeV\ages and M( Eoma)terﬁeld,
23):6997-7000; US 2005/267060).
198%8%}% M%?F%{ g?le?%f)kl nases are key conponents of
si dhed] tr aﬁhdbmﬂlrxgmfﬁ}mm’y@ﬂwtovﬁ(ﬁm astpetdsfa signal transduction

extracgel | Iar i eli ci se cel | ul ar
pa hr“@gaaﬁ esulty %?ilrﬁmfeaﬁwe flvesdlﬁss&@% Gopfompationp) ghapges and
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aspect of the plasna nenbrane In turn crul
grovathdegdations{Ce Crgfenter @@Sn@oheﬁcﬂﬁ)?(ﬂaﬂem Rea¥. Binciegi. n4;8 193 -216).

e RE SRR R B Bl b oL AR PR BREE B e o
overeRprassitoitbeppdianiloa lica, mdlt@ﬁ:béw thﬂatﬁfn BfZdRdch, EGFR
m t ogen-activated protein kinase (MAPK). A variety " of

has bgpnglstermined tonley sueledn celd diEronilatien, snhancemeat efcelinmyility,
I
prot@nSect AR n NS B6h, thvilor] S Eh afo SRAILR Y foreBr cets o
cherhathtrap&ricaiems bad radintioas(M.ek Ohsdtai2000, gliadCaicer Res., 6:4760-
ensitivity to pharmacol ogi cal MEK inhibition by small
476§D| ecule inhibitors by limting tunor growth in B-Raf
nmut ant xenografts (Solit et 2al (2005) Nature Letters
to Editor 6 Nov 2005, doi:10.1038). Three distinct
genes have been identified in manmal s that encode Raf
proteins; A-Raf, B-Raf and C-Raf (also known as Raf-1)
and isoformc variants that result fromdifferenti al
splicing of NRNA are known. In particular, it has been
suggest ed that B Raf |s the maj or Raf |soform
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approved or are in clinical trials, including imatinib

nmesyl ate (STI571; G eevec), gefitinib (Iressa),
wenbmiosmsp (OSl-1774; Tarceva), |apatinib (GNM BZ2WE)06/003717

canertinib (Cl- 1033), semaxinib (SU5416), vatalanib

(PTK787/ ZK222584), sorafenib (BAY 43-9006), sutent

(SU 1248), and leflunomde (SU Q). TKIs are thus an

i mportant new class of targeted therapy that interfere

e i LAl
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di scovery efforts (Thonpson et al
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ped for the potential treatnent oF

b gﬁln devel? _ . eat nme

that indyeas;tymay cellgipyvianddivistonsSpenifinally ot isdielieyemba)these

inhibdokdV t . . 638855 S, Lee et

5 ™ Pl AT S o, st B S AT Amchg o more

promigigy EPFR-TBY) are Boeaseeits bf prrayamids: quiibligsOpéidddyrimidines

andi nhhbitjog.of tunor cell proliferation and tunor
RS R EINEEIES- (O ark et al. (2005) dinical Cancer .Res.

1 {008) : 5478xGA80: .
24@46%: oBon ety e Fhibed torth (SREARRAT dovclopent include
Gefitinip {@ymryod ZDIB39 deydo@e]byUseradientdadsic Irdr gedilable under the

i j O ¢ Wiy INB i.ons such as the
e PRLEEA o LR NS R 74 cevtoped
by Gemsmpehskic) ahdtDSI BRRaE@utipARUhat habERedaMaL bl daidy
&&Vpemer,lnhlpltors aqg |nﬁroved patient selection
TAR(EVA; Hereinadice  EOREEMASebqih bveganeiated dneotiragingelinithiresults,

TR Loni fi.ca de f, ki nase .
Com R et Aty bR TRRDS 4R A ET o SiRmMn ey ora
admifTisfEati MEND! ribte [HRAIIV0 the oOThe réspreiite colfiRuhdy 8AMN2003,
IRESE%LateS &ojgfgrOﬁp of novel conpounds that are .

RE5ANG e 1t githeseiprodusts tojrpach dhe Valiedhbtates masketowkernit was
approfedads ik T | ' ntio an be
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such as cancer. Certain hyperproliferative disorders
are characterized by the overactivati on of Raf ki nase
function, for exanple by nmutations or overexpression
of the protein. Conpounds of the invention are useful
in the treatnent of nelanoma and ot her cancers of the
skin, and at various stages of progression of the

di sease. [0011] In one aspect, the conpounds of the

i nvention include a group gf novel pyrazol e conpounds
having Forrmulas la and | b. /[ 0012] and stereoi soners,
taut omers, sol vates and pharnaceutically acceptabl e
salts thereof, wherein: [0013] the A-ring is: (i) a b
or 6 nenbered heterocyclic ring having one or two

het er oat ons i ndependently selected fromO N, and S,
(ii) a5 or 6 nenbered carbocyclic ring optionally
fused to a 5 or 6 nenbered heterocycle, or (iii) a

o, o



SC(=Y) NR20OR2 1, C1- C8 al kyl, C2- C8 al kenyl,-C2- C8

al kynyl, C6- C20 aryl, C3- Cl2 carbocyclyl, C2- C20
woetmrosegl yl, and a protecting group, and wheperTwss@sdo3717

al kyl, al kenyl, al kynyl, aryl, carbocyclyl and

heterocyclyl are optionally and independently

substituted with one or nore groups independently

selected fromF, d, Br, I, -C(=Y)R20,-C(=Y)OR 20,
20R2 1, NR20R2 1 -NR20C(=Y) R 21, -NR20C(=Y)OR
5 1[0m81NR2 RESHA\igerporafly activesppuazolimgihatfurctians by directly

mhleE{gw@ ?@s@&se{ %pﬁﬂyﬁu ?ﬁﬂj}ezgs}g%?% éleoﬁf (#??w for the

adeﬂ@)r(e(iﬂﬁh()sphate RATY) bioBjnyRit2Oleadidg to SiERbssioPoANBAPER -kinase axis.
(?) (f OR2 1, -S(O(OR 20) - S(O 2(0OR20),

The eé& _n%% g)&% tzquonsg@( BopeRmpiaiy understpod, d@wever,

s 08 e g G 9 Ry

X i[908H| ectiedghifioat indRtioT20uding ﬁtesmgmhpdundﬁls(fﬁat r&digients

GRS 83887 BB BB BB oy rspond

therapil ot tHeyi tngth Vit kdbpOMEIoEGFRIEKH O Wm‘eﬁ‘s@fﬂﬁ@ g%%c all. The
selected fromF3 d, Br, |, -C(=Y)
respoge-t%emEmTi(Is VIS @Rgvepn d.tﬁmn;@(c]m{q gr@pg, At the low end of

EGF%@?&%S@%@ %@mwﬁ@ﬁmw %qﬁéeﬁﬂﬁ SFfdanced non-small

cell DBEORA(ORAGInts reChtira Y (BOFR RjnasRAhibltors; DRGSR bdAd((ddRrstanding

of thegg&]@célaré%t%ﬁn?s ﬂ:ggl@l}gp@ §FHS11:1§(1®§ SIRES N;?ﬁc? ?23@@1%‘(;@ would be
extr&ﬁéc?r b3n§fc@l 24 g?%gpng the?%y ptﬁo%qmlv 5 Qi é}%_/most likely to

Mhere ring | actam
benﬂﬁérﬂ@mwhrthérrgp)r actone, 5-7 menbered ring sultam C1-

c ar[@ngcl y Rerg S a %g%t?ig%;pe%%t%@n l%éz%s"ﬁ‘égséto& {reatipent of
cancel)@ne bﬁbo‘ﬁf&’daﬂy%bhﬂéhal &dIKk@mibrs s@éﬂ‘a\érltﬂlg, oQIQﬁQP %Y&:lgty 'bralrf colon

nmore groups I ndependently selected fromF
and pyesiate gapogRavhich smmorat@srttab benrgids oeTEI ttm;equhd avercoming the

non D0 R et YAl by bt Sl ARyt Shls B i dnpac

on tlhadteahb of/nidy\hdue{li}@ﬂ&]:sp%lallfi obR} Belia@udls, aMolls vilbm Eicer is
ﬁ% C2- C8 al kenyl, C2- C8 al kynyl, (Cl C8al kyl ) NR
eSPegigy cammes. o0 heterocyclyl C3- Cl12 carbocyclyl, and
C6- C20 aryl, wherein said al kyl , al kenyl, al kynyl ,
SUMWI%‘S{ pcycle, carbocyclyl and aryl are optionally
su Ituted with one or m)re groups i ndependently

selected fromF, d, Br, I, -C(=Y)R 20, - C(=Y)OR20,
C[GO\IBNR Zﬂﬁan%ntoﬁla?ﬂ%résen%@nﬁ%v%@%ﬁﬁn&%s&vered

k
that Iﬁ@ff%rﬁtbé%ﬁﬁ R; m{xlbtsqr@]arwfch@vg &1 e tusatniond of ¢4neer, m@hbjeas who

are n_b &Q&fﬁgbﬂg &%&T@é%%oq e_rl&?oio\;;\\(%\r%)%g %hlf’ in one en‘lbodtment,

the preSSHONAHEBR @)QVlde@a(méfhéerEe) (r€dRedy) of geBRhHBRNADXEREtinib
-P(=Y) (ORNR 20R2 1, - SR20,

s e ) S BB i e S o

time p%@l@&%%ﬁtc’t R 1n1\9a%dﬁ%f tlngﬁt%dg(peﬁ?t 31% treagme?nt Progression

of thm@r igdndicatiye Ioﬁc&rmaethaﬁl-s Tesigadiao gdﬁtllmb gnd/WrtedlotiniGkreatment
C8 al kyl, C2- C8 al kenyl, C2- C8 al kynyl, C3- Ci2
carbocyclyl, C6- C20 aryI, and C2- C2 heterocyclyl,
wherein said al kyl, al kenyl, alkynyl, carbocyclyl,
aryl, and heterocyclyl are ‘Bpti onal Iy substituted with
one or nore groupsi ndependently selected fromF, d,
Br, I, OR0, NR20R21 -SR20, -S(O R20, -S(O 2R20,
al kyl, al kenyl, al kynyl, carbocyclyl, aryl, and
het erocyclyl, [0017] or RL and R2 of Fornula la
together with the atons to which they are attached
optlonally fornta saturated partlaIIy unsaturated or
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selected fromF, d, Br, |, OR0, NRROR2 1 - SR20,
-S(O R20, -S(O 2R20, al kyl, al kenyl, alkynyl,
woaodmsysByl , aryl, and heterocyclyl; [0018] RBCTRE2006/003717
and R5 are independently selected fromH, F, d, Br,
I, -C(=Y)R20, -C(=Y)OR20, -CO:Y)NR20R2 1, -NR2OR2 1,
NRZOC(’\Y)RZ 1, NRZOC( =Y)OR2 1, - NR23C("Y)NR 20R21,
OC(=Y) R20, -0OC(=Y)OR20, -0OC(=Y)NR20R2 1,

and &E; %;3)2 %H_S\’fggltlgﬁ f§1 \Qh(acigg)%g%qu %PM@%;?%?%gl)g%ﬁ%revemble
epideAD)drdth e%%@r%‘z iaNBROR2 1, _S O _CRZO
e ooyt e o, S 1

HK%ﬁ TR Th, MO I i ripuf b e ghbisotmay pr ek

communmmchenﬁsmyyytahe 7W1@frmm§shqt1@| K@t 1). : a: kenyl ,
eterocycly ar e

Té&gg bocyclyl aryl
opt An b PSR ot saochr I@ﬁﬁéb@monﬁm@d@ymbods well known

to thb@&%%ﬂgﬁfﬁl% ;g B?&Ea%ﬂa& é%@%gr iop E{aglblsen%I oreq lky W?X e

v1su¢1an$;nc‘gm1 off the aanckr, sactdashby arcanyef Xlray, [(Uloiﬁh ORMRIand R2
endentl selected fromH C - C8 alky C2-

Alte@%g%pz,etﬁy 0 g@ssm@g 3y lp&,qr]\%ntor@;by vy of %lmor@om@itgr detection.
h ei[(m 1egycl M' one%ﬁﬂao@nﬂér@ttﬁg })étﬂﬁt &ﬁgb‘:ﬂtorwﬁr\fﬁhp fﬁ‘fng oints
al_ky al kenyl , al kynyl’, aryl et erocyc g

thro‘éﬁ?@ﬂbﬂ?ﬁ [regtment of the eprasteFien examples thetplrbgﬂssmrt dsf aammf may be

monﬁ%%é@? %51%1&21%6 nfje?t | &ff)saalgém et 8é1me mt.apfiﬁogl,parmg
this afAsiY) QR afalysis #C ik} ﬁﬁ(e)fggﬂ) T@ﬁ@t @i (nt may ‘tb?%e)fore or after

= OP(= ORo
1n1t1a_t1p(1.(_04};) éjq)lmpaqlib)r erlgmlb(tr X 3 qmd tlmspﬁ)lmwabthe first.

Anina R B ke! TG @ﬁ%ral%@ o BEGRer w th ¢ he
at 19471 o vihiook emlbeghnmne tid proghedon of fanaerti hn@dexalbyC

ri.n wher ei,n sai d heterocyclijc rlng is optionally
anal i B 0 i RO Anine REibecigiesh Sa° Finaiefbnaaer s analyzed
via viRhEGkRRtibA eth afder b

al kynyli%é T0021] B3 i ghﬁahsbopkgg’ qfk{%ﬁ%&wﬁ@n one
embegdipenfy the s@@.of eankgmiy mon@6red (B&GNayrqﬂ tnmePbiofarker detection.

het erocyclyl, or a protecting group; [0022] Ra and Rb

ar @Olﬂ E]depém daa tipodime - thé)BarﬁbkwepitﬁHHral 5] @dnkl@mlwh oné2-

a Q ar or C2- C2 heterocyc

embc%ua Mx?yolalg cer hcd%g 1}1%} C@ceg mp@@;e CRYCS, quégar}/ cancer, breast
cancd¥ A¥3AQhd kb 44380 bsopRhgdit

pgotectlﬁb gr oup |§)se%ecteg fro trlaﬁwﬁﬁggéi?ﬂlmngcmma3
Cano‘%floilth@yneémysb’gﬁmlykldnbsemat estinbenamoer,, skhmyérpxymaimdr

e
Froc)

e@b ren I msth (0)'4 banyl tg
i yd mf%fea{sf] sigghefl the s@tp@r @ﬂnQIﬂ@mdﬁI@ddﬁU@nal
time p&intsOarkl Q¥ 'a@(ﬁtlgﬁﬂ tﬂi%ir;p ts bR AR NG bR ¢ rﬁé g&%?
ctl % éffective

activity by conta ese enzynes W
[ or h n |nm it
o0, © %*‘E‘??d‘?%?ﬁtﬁsoﬁ%ﬁéw PORP ke ity mghin ader te
precedimgyioumplsnt. [[0@26 pmAnditteat, thslate tin®f pdiftds hiTea birfdhtRY ter
s _af treati n uch as, but not limted to, a
precef{e i it dh 5% sEBaT SR et gme Reiptdbnyicest 10 months aftr
cardi ovascul ar di sease, neurodegeneratlve di sease, or
inflammatory di sease, , by.admnistering to a manmm
in need of such treatnEnt gn ef fecti ve anmount of one
or nore conmpounds of the invention, or a conposition
cont ai ni ng the conpound and a carrier or excipient.
[ 0027] Anot her aspect of the invention are nethods of
treating cancer by adm nistering to a marmal in need
of such treatnment an effective anount of one or nore
conpounds of the |nvent|on |n conblnatlon mnth one or



invention in the preparation of a nedicanment for the

treatnment or prevention of adi sease or disorder such
wazgocmatosaot |imted to, a hyperproliferative BCTWSADE/003717

(e.g., cancer), cardiovascul ar di sease,

neur odegener ati ve di sease, or inflammtory di sease.

[ 0030] Anot her aspect of the invention includes

articles of manufacture, i.e. kits, conprising a
a cont ai ner,

[ Lyl .c ound of .Formulas la or IDb,,
pre Bl AR o TR R S gl s dniepainigs & Erg ansusar afer
pre¢ddzimPpsihher aspect of the invention includes
net hods of preparing, nethods of synthesis, nethods of
segayALt]y oNIn Aih Iof j
gyﬁgzﬁlﬂw L Svaf e, (i blepef Aheflo bl e g mattod of
ireatipg cangor aeIpYISing eflmitestening/ela subjeet vitigod amitftion in EGFR,

nanf Bl A B i G0 PR oripB 1o 6bRIMROEEQ
ID. Noi $, 4 pheenadedficaahipodifos s&mgﬁfiﬁgaﬁ Hrle@fslﬂ?lé gggf'(?;{ﬁienhibitor. The

description that follows, an part w

T799Nbavtation confersgswstange) tp gafitimbiand/ crrerlotipidrireakmeritnat i on
of the follow ng specification or may be | earned by

j ' ,on. The advantages of the
Bmﬁﬁ%ﬁ%ﬁ%ﬁ@?@i@ﬁgnd attai ned by neans of the
instrunmentalities, conbinations, conpositions, and
nefbexts PaFisifed!1ac b BERR | i -
claims. DETA LD _DlEHS(S:%%Tl T el o Rt gragatic
lesiqng {1981 tvRaINEE B Ratinits withoaeq bicechgeditinitnreslistaacd. Figure @ Atshbws
odi t.hg. i tion, . .exa .of which are .
scanBfiaER  Choernd e d MR erR EIRER i meSe i  Fectrnt liver
lesiohaifiertha slevalbpenttofelihio¥estitarm kistanke (Dﬁﬁcﬂ‘ﬂe%&aﬂiéﬁ vas not
W

conjunction with the enunerated enbodi nents, it
deteqied if{hie PEM3BHIUDE Agsiqn fhesfine abdiagrasis GRight) Bath tietprinkey lung

- ' . . ' e.cont.r.ar t he

M 03 SRR 355l 3A hdm o o

notentbe L85 & mivtation iaprbse i thelexpeced wiib Ebr AMBterdLy dos If&tbn in
e Sco of the present invention as defined

withint !

both 6’?‘%%&%‘{1 RrEent égstonsyyvherezs THOMs defactahls 9t lpwdeygly gompared

ith ARl : [ AFd Ao Lyl |
e A hoI RGP I AT vl in PR Elljne 8
dem(pnsg”@leiqulvglfent teproserdatent ofi the by altedes i e ywicds@dPCR product.

o tion is in nq way |im t.o t net hods and | .
Figuic I _Q}Oa “SeUEEeY F“B"g&ls Yog e '2‘3&1079103’2@%@%‘ Pifgsnd vethin a
small iénorite of gditinitetbsistdnebalsUIRf) TRE §7H6M ARG Sh Wab Bhdetectable

.. materials differs fromor contradicts this
eithep By ihe fginsiary femerdirig cight requirentilivit sionsfrdmf thisedse by

ribed techni ques, or.the |ike
st LAV A L O IR Bl Dbt
confishatmplifitation wf deth EGER fatltloRbmahésR spEcimpas. Hie AsR oA Fous
used herein are intended to have the following
geﬁ“ﬁﬂ’a%ﬁnﬂgémg oD, Hiel Rewns despatsd at thasexpsetgd masicewithin the
1 L in
rimFABLEAG: & S0 B AIRE g PATEITLRIRT, .
cal0023 at Himresitre2€) showheqhikgd resiadhcato gefiyinibein
ionally substituted independently with one or _nore.
broncBuyPIE cahed ‘A0 s BEEP RGN esthtisl Lt FRBPdapay
inhibltoig) KigereQW: sHoBysiElb e &irlB8S irl ifb¥ati
inhi CI(I?DI\/E g CI?B i S @ hs _IMHII( g{&%%%‘iﬁaﬁé g?lgﬁgf/blr??f nﬁ%&f&é‘uon of
bron plvepign canceriqe t,h vld-type BOFR (NCIFH166G)r thppttivating
-CH(CH3) 2), 1-butyl (n-Bu,6n-butyI, - CH2CH2CH2CH3)  2-
nmet hyl -1 -propyl (i-Bu, i-butyl, -CH2CH(CH3)?2),

2-butyl (s-Bu, s-butyl, - CH(CH3)CH2CH3),
2-met hyl - 2-propyl (t-Bu, t-butyl, -C(CH3)3), 1-pentyl
(n-pentyl, - CH2CH2CH2CH2CH3), 2-pentyl

(- CH(CH3) CH2CH2CH3) , 3-pentyl (-CH(CH2CH3)2), 2-
nmet hyl - 2- butyl (-C(CH3) 2CH2CH3), 3-net hyl - 2- but yl
(-CH(CH3)CH(CH3) 2) 3-nethyl- 1-butyl
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[0036] The term "al kenyl" refers to |linear or
branched- chai n nonoval ent hydrocarbon radi cal of two
woOQomioghiseen carbon atons with at | east one si PeT@l2006/003717

unsaturation, i.e., a carbon-carbon, sp2 double bond,
wherein the al kenyl radical may be optionally

substituted i ndependently with one or nore

substituents described herein, and |ncludes radi cal s

rientations,

el R 1939“* BOFRNGLI 0500 ettio mﬁesen@mgefétgnb -resistant
subdzlﬁﬁél_s'lzdfCEIQC)Ing?Slﬁ (Fﬂnﬁfd ¢im T@Sﬁ&ioﬁﬁl@ }‘é l%le ?ﬁhlgll'ﬂ{}ygeﬁtlmb is
compa@gdylﬁp@m of;_th@ rrgﬂversllblc yhiilw e AEK 133 60 ﬂomp%rabltepeaﬂw were

obse"rv&ay &/f’cg %g(xotger%ﬁ%}/érmk}ewéﬁ{lﬁog;gﬁ gu%l}ngs SY5ES @ﬁgqqre;i by crystal

Vlolsummng,wifﬁﬁi culbge pe PRt S Wvit 140 ﬁ’%ﬁll EGFRY r31{372 h after exposure to
suqi uents described herein. 037] The
indicafg éﬂh‘ﬁ |congeafratiens; Bach d4tampeint J@prdmramﬂhemeanmfcﬁwl semiples.

Fin PR IR SRR 1P g 0 A PR BB, e
569,mr1b©ner61btdlnlmb1t61poﬁE(i}ER£aﬂddmm 2V\m eﬁceHKII?,he ¥ RYrsible dual

T O T
H1658 @HP.J er 'tl@@thiéﬁtewnﬁ Egﬁgeccfheérft{dtlwcﬁ&ﬁmlbﬁlﬂ%e ¥1llreversible

Réﬁ and prquny opar gy
E olEton FKTop69. Simddniss werbstainedtafidr i 2 depandenideyin ie ftesence

mor e substltuents descri bed herein.[0038]
Ofnﬁgﬁﬁgge refers to a saturated, branched or straight

c h@@(mq)r CHiglies 3RY3ID QR BeRistdd u@&hdéﬁce b EGERLAPRRBR2

%‘ and_havi ng two nonoval ent radi cal centers
signg{ne; ip &g lwbtfnﬁstﬁ@r?@llalanéfalt@m r¢ppdion greﬁicmrxmﬁlg‘urmmmms cell

i R A8 SRR RS PG o

lmest\mth Wdﬂhyﬂ)eeE@FR-(NHZ-Hl 6562 cefripyied(m@we@s%bh thé a@ﬁx&hﬁgyl

delEF el ;%W?t%én é’r‘"é’l}})@f S G 6iavAawp )geﬁumbzréslﬂmtdienvatwes
t
(07 A PEPISBI il S0 BB AR RSl
and g5¢ shyhess ofragionatigtive thails tleaited ymlhl monbpedt AR A with standard
18, carb n havi ng two

|
cevid Bl 6Rea p oA, Eledoun S Byt HOURI of
autophosp iy AlEOGeY Fl68End ﬁ}ﬁéﬁ)ﬁnﬁlaﬁeﬁ%f eéwﬁéef%fn% elfff< %‘?{AKT and

carbon atons of a kene. Typlca
MARkgfRb) @ qeHe freried whhtinereasimgtonkéntiations ofogefitingb or the

e R SRy B SR 0 O 0 SRS L i
NCI-811650 istcoanaseddeisic s idpeekeh@rits Befitf?Q 4 starfiky 7. en‘b%al AKT and

to an unsaturated, branched or straight chain

fer
MAPY; ar&;?ﬁ?% ah RNtk FHhHn inped 45 lesling costrokfop mtaldf@m levels,

d
whicRRR e 186! MR BPRCKE ST AL B, FRES SCRRSEEHISE) Blirw
lntel‘rdllllfzétmnsntgeﬁ‘ambﬂnsmamﬂﬁCbH1 65PEEBrvkllg | clsiipared Wikl ﬁﬁ'sensmve
Ie e r clude, but _are not limted t
NCI-%'& Q@ a](ce g; éa)g,geé) EgRiguesdyio lahsi EGFR a3 and 20
min, At QAEYBM lof ﬁgﬁ&@h@ﬁ#&sé& thterf &Xﬁ%ﬁ{ SHGER MR 650 (G7)

optional |y substituted |ndepen ent ne or nor
cells isupest pyideitas 2@ sde r(Zoisel nh@mmqpe, woaagmﬁmmh) RigaasDashows

e di cal 20 car bon
imom O BRI RPN CTa 5T i St onik oo
a single carbon atom of a parent aromatic ring system
Some aryl groups are represented in the exenplary
structures as "Ar". Aryl includes a bicyclic radica
conprising an aromatic ring wwth a fused nonaromatic
or partially saturated ring. Typical aryl groups
include, but are not |imted to, radicals derived from
benzene, substituted benzene, naphthalene anthracene

oy o o o




carbon atons and 1 to 3 heteroatons selected fromN,

O P, and S) or a bicycle having 7 to 10 ring nenbers
woO20dems®sgar bon atons and 1 to 3 heteroatons seCeasSemde/003717

fromN O P, and S)5 for exanple: a bicyclo [4,5],

[5,5], [5,6], or [6,6] system Heterocycles are

described in Paguette, Leo A ; "Principles of Mdern

Het erocyclic Chem stry" (WA Benj am n New York

derth 3% o BRE ISP 1801t 0l PEL Slfce g hriotinilatien pedlase over
20 vl TYe aphsised iha el Mildr %GF?R §PN@I H¥8%0 (@ { %ceélg' 9&&&&&&1 with the

Eresent in particular Volunes 13,
unabigred gapstoringpeentid AR) Sernalizzatien) 82: 5566. The

et V528 o 1o PR Pt RS PR nbibitor in

supprnsshngjms TﬁQOIeIrEGERanﬂhIkORigure 42 E1RF Jiétlg?@bgérégltlmb an two
S fus

hl S, I adi s _where heterocycle ra
1rre\/,ar§1 e I%BB cégll13é7 %H&Igggcmt eir abiltyatoisuppress EGFR
auto!ﬁﬁéﬁih@ﬂﬂeﬁiﬁt(ﬁ(q 068 4hd pﬁéﬁﬁ% eyggttloqlf oﬂﬁ)tv\%r C ¢! ffc tORUER S and

i ncl ud but™ are ‘not pyrro
MAPK¢ (Egﬂ@ dn dfa¥ @hﬁl 9751 bi'mdh@ﬂtﬁbﬁﬁwbﬂ lihe, tHa.ﬂﬁﬂE‘ngfotH £58fisitizing

mutgef! G R D B e o Bl Hation/GrI9Ab: Refal EGER, AKT,
and MAPM@f@ih@WnrH@, loddm &AM, ngupeeil?él'lJWA suppression of proliferation

honopi per azi nyl, azetidi nyl,” oxetanyl,

in N%Tm@@@plﬂsj}pqq q)rmgj}ag Mﬁ&R anql ﬂ“7%(ﬁiﬁn'gxﬂltatlms@ethe thtée irreversible

hi linyl, 3- linyl,
| n%iﬁ ﬂ?ﬂbug{i bé’}ﬁg tzﬁeggggggl i ny| oxanSIyr rol i ny
1, :BQQﬂ@XOl E"gldfe, 5 mbl’v&%lﬁé hlﬁdléotldg 'sétﬁﬂeﬁEB’JSE(?I]B N@Iggﬂi the

di h di hydr ot hi en di hydr of ur anyl ,
amirjy ng )&EQ ) ék i hed IGF% dazlol |)/d| nyIu 4

3_

o e oY Pl ?ﬁ“@i@aﬁ% © o80tnib, HKI 357 apd BKR 169 Jpbeled
“Wyst) dﬁ!‘m@tra‘qdumbaszd pall klihlllﬂg MNSCUQ lcelly IRaBoringPdd BGFR
mutaiB el?]les ﬁre@ @Iuded W thin the scope of this

i70p, H%F e} Fesistant tathere,drpgLweicowbraafily generated in
vitrorang @h@%ﬁﬁﬁd@ﬁ@ﬁ@ffé&h%&lé? §éd1ﬁ§§ %@ﬂtll’ﬁ’b LB Q%9 G,

noi eties are pyrimdi nonyl
1, 1-di oxo-thi onorpholinyl. The heterocycle groups

DETASEBDDESGRBEIDDNal | y substituted i ndependently with
one or more substituents described herein. [0043] The
teroaryl" includes 1) monocyclic aromatic 5-,
Geﬁ ]‘; ? ml'i’réerﬂféﬁnéﬁaqcpﬁgs cont ai ni ng one or nore
het er oat ons i ndependently selected fromnit rogen

d dri
201 B8h , °ikeitd WomeBUS D05 Gvalipd b5 sk Zeasee Al ko
avallam@umermmdmme m%m) ?@&nﬁﬁéxﬂﬁ@bwoﬁﬁdf éﬁt ?9‘14 Héx%ﬁqped by
an Su ur a es O eteroa
Gene@{ﬁﬁféyg[ ;flné @%‘i&m@qw@% ey wgllabr{g nn@erahmlwie name
TARCEWYY 'h‘i’dﬁé@ﬂfdlﬁétﬁyéhblcal 1‘&}?@%94 ! c’as snc;'f daz R’ h¥ng’ cancers

(i ncl udi ng,

di nyl
(NS CEIJ»QW Harbasing activethgriuatiopy irethe IE‘{GF rebefpt@rZ(@GFR) (1-3), which is
thien |soxazolyf

’target??Y1 {)g %l&ﬁsg Fbmh%iév%ﬁg]p%lt?rg 6’? ﬁyrgzlap@apg %@f"gl]leyqffectlveness of these
tyrosigiel kiiakéd HﬂﬁibltOk&ﬁ‘ﬁlﬂ#J fé@ﬁllt b@ﬂ’ll frdrH Rérﬁ{wrrskm PQJ?B(H %/slsomated

benzof uranyl, cinnoli azo

with theserantationsy Whlqblylpadiapmzmced mhﬂamom gf themuamtd@msb by these
pteridinyl, purinyl, oxadiazolyl, triazolyl,
thiadiazolyl, thladlazolyl furazanyl, benzofurazanyl,
benzot hi ophenyl , benzothlafolyl, benzoxazol yl ,
qui nazol i nyl , quinoxalinyl napht hyri di nyl, and
furopyridinyl. Heteroaryl groups are optionally
substituted i ndependently with one or nore
substituents descri bed herein. [0044] The heterocycle
may be C-attached or N-attached where such is
p033|ble By way of exanple and not [imtation, carbon

e e ~ ~
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carbazol e, or b-carboline. [0046] "Carbocycle",

"carbocyclyl"™ and "cycl oal kyl" nmean a non-aronmati c,
weabasroatosel or unsaturated ring having 3 to 12 earismo6/003717

atons as a nonocycle or 7 to 12 carbon atons as a

bi cycl e. Monocyclic carbocycles have 3 to 6 ring

atons, still more typically 5 or 6 ring atoms.

Bi cyclic carbocycles have 7 to 12 ring atons e.g.

arndl WBLRGR 7S Bisp! ebendense b Bhedghiconednastsgaburviva

B, tflnsdf;
e 3 ety R A

addﬁﬂ@%c«b B. 2. 2] nonane. Exanpl es of monocyclic

cydPEAn SR BB RERRYs o B extiiathndsrioipit can

persist fcmae lepent2-3 yeﬁh)ﬂ the @ﬂ@h@hﬁﬁﬁh of ile’sPUl’?s'e(i’l'i‘%s{ ceBEYAENSCLC is

clo ex 2-en cycl ohex eny cl ohexadi enyl,
onlycg, %yra —1 bﬁp@gp@bwtsm@y@deﬂﬁ@mcqu@ divg eesjdtance are not
Sub ut
weuqmlﬂ%%%teﬁ ke)uslattlla f gxﬁﬂ?@i@ﬁé’[g@ 11108 PEH Y -ABL

ktnah@tngpkyc@ m ghrbmcalnﬁ:lbld l]rdtlfkbmﬁast(éMLC@,r the Q‘KI”E/ kinag&idplicated in

gaStfoéllg% ﬁ@?ﬁ}éﬂ)&al Igﬁ?fhgﬁrﬁd%&iﬁ+%@%aﬁ {1 gcl) N éﬁé’hklﬁﬁs@n‘ﬁ idjppathic
hyp&asindphHRASAGGH (LS PleaGREAr bk 5!1 Iﬂal AL S;(a‘}}/&t&@any

substituents include, but are not
suppress drug bigging (NRA6). HNsever; NMeurrehk NRCLﬁDrs neﬁ?éﬁdlly Kibdpsied; hence,

only'\iwg) caﬁgél&pe&n%_ns a& ali\IV%ﬁRHE I}ICI)’ @&!OZ S%qqnﬂy & s.t@lg Recondary

mutatﬁﬁ( mmthlﬁ(tH@@NR klnas@(im@hﬁ has %&ﬂ‘l@%&@ # thiee of six cases
0 (R PO3H2, CI& A =5 R
w1th ent Wse aﬂ@(g_eﬁ)tlg:b or- e@@(y}l FQherap)( eg) 1;89 CO@II@)W BCR—

ABLI ﬁgrglgén ent ﬂgto ﬁ%gen%o ght%(@le ﬁ%};nult%tec? in igpaginibpregistant
CMI, & il’ hZi)epmhrjmtﬁtllo;t offithebrre§fondingytksid€Bim @%T@édabn 698y and
rotecting group or prodrug noi et
F]P@%@ﬁ@ﬁ@ 97‘@&% assgﬁlategw% paérﬁg) %lskg@pgg&%T and KIES
respé[iﬁ%l i(bed 63t tEbeE‘/ z%ﬁ‘r@hx%@elﬁl% o?'rgglétéﬂcleX fnhfbﬁtggsolgflﬁated

| The'terns "tre '{Feat ment ™ r er ar
that mptatie efieddont 198 avithem theamidtd-fye pénebae tionldsimplagy snppaédsy e

inhitFEAY SERGERT Sl his? Plobilon B ook momeiisd HGR
proteﬁls&ﬂhﬁhﬁ{mg s¢tbAating nid%mﬁi@ YoRe R Rith (R THIUMG @Qbs@iftuéﬁﬁ%e%

pur poses of this invention, beneficial esired
ShOW& tP ﬁrd@htt reduged inhibitien byl eefitinib and erlotinb (17l 8)e dhlthough the

h t. of t
T790§}|I tggx‘ge{é’tigh'sg?gg{oi | Zg@su?%]foeec’gulnn%cf Hesi {;grg%n%&n%xsctagetsé)f E\FSCLC the
mechdismasadertidh@yreaiment failiredn 0fisedl| ﬂ&ﬁﬂ%&e&ﬁﬂ%yeﬁ@FRrinutatlons

anel |I§r atl on or palliation of the disease state, and
remapninexplaigd. whet her partial or total ), whether
defopgdiabl ¢ @nt t : . al 82 n
r[tgl on]gr ngnsulr t%geg) tﬁgEﬁBlg)lﬁ%nalrc-ekr %%‘&: églgs% r\lﬁ@‘?ﬁ‘
mem mnrrb@undeE@FRr m@lwmmex péﬂma;yEOf ligand &thdihg, ré@ptorent

oo 3 B R e o

foll \dd:dS W Aizati®
° 0i S 1?}; béngrzg\;entﬁlgldfeefmé%mﬂirﬂgg%ﬁﬂghm?&ﬁgba a?l cafll y

medigied weertordegiglation (Habigni walatrﬁiﬁrFrtdepéndantcsmgqahugtds thbug}ineo
reats or

ocouRiuiE B bBUES ot Blerh A R Riefeocosdidies Miithg Fssoctation
attenuates, aneliorates, or el ininates one or nore
synptons of the particular di sease, condition, or
di sorder, or (iii) prevents or delays the onset of one
or nore synptons of the particul ar di sease, condition,
or di sorder described herein. In the case of cancer,
the therapeutically effective amount of the drug may
reduce the nunber of cancer cells; reduce the t unor

. o ..




Bi oavailability is an absolute termthat indicates

nmeasurenent of both the tinme (rate) and total anount
woendomstgss of drug that reaches the general ciredraseme003717

froman adm ni stered dosage form [0051] The terns

"cancer" and "cancerous" refer to or describe the

physi ol ogi cal condition in mammals that is typically

characterized by unregul ated cell growh. A "tunor"
s cells. Exanples of

ri one .or, nor ancer
of FaR bR ¢ 19t PEL oE el e egles s eushommbipie factors
modhyl 6 gy ety amH QB %@&%l?x ] ohd ..
. mali %nangjngﬂg I\/glr eltgart icu éarl ﬁg%élrl‘%g‘faé@mé’? rg%gto\f’c%ﬁcagﬂamns
in EGER aidicking have beanadlosetyalinded With the regapitionelf IBGF-dependent
I\ cancer), lung cancer including small-

Cellgg*]rég?ﬁﬁasc@gbicer, non-smal |l cell lung cancer

("NSQRIL}') , Tadereeminvendon ivhastden tHénHs30&: %Hé{%@ﬁﬂﬁib resistant

carci no of the lung, cancer of the perifoneum

éan‘f?é?)%ﬂl’dEgﬁTi%Thﬁﬁe wheresythe J480Mi RGER nuteimach oobrwesent in a subset
of résﬁb@éﬂg l@thﬁ‘& &@fs Bﬁdjfh%ts@gzﬁéﬂaﬂ thé #7661 mi3 181% %egﬁ%)lé gl,)s?e?{]eégt;ﬁt

gl i obl astoma, cervic cancer, “ovarl a

increasad BGF RuinteduRdizatiemis @bserhah al lgiavertiof ds fur@RABAEd of TheN
cancer, endonetri al

- ncer. .rectal er,.col orectal
AiscPely Pl ket i iiors, e hosmlan piossituRdbe hecepioy are
effeivelif MlibiGAg 6 AlcersPRS HRUE9BRNGS atiod Yhy ﬁ'l canll§ %&éﬁlﬁ altered

th%roid_cancer, hepati c carcinoma, anal carcin
EGERfpffigking that sammake suokelahcexs resista catoctrenta kntogide gdfitinib and/ or
loi 305 "prodrug”.as used in this application
erofiidlo Aol oB LR P @ orSiFs & Mregioghasieqting sefitinid
and/phaiatintterstistat &amca@tcbm?riﬁﬁg AN GelibPhrrdySrstiBSBGFR inhibitors.
cytotoxic to tunor cells conpared to the parent drug
and i s capabl e of being enzymatically or
Methdpidlireatingza Rafieatct i vat ed or converted into the nore
active parent form See, e.g., WIlmn, "Prodrugs in
qchem cal Soci ety Transacti ons,

Ca enot her " Bi

14?‘5(%%1 %9%6 %"éh'god?‘g%%tt PBT‘eN}é\éetnitlﬁﬁ Prsyiides @method &y treating
gefitiliwbli@tireb radtstant caicefr TS ' - O . .

égr get é:d rDr usgaanI ivery," Btﬁﬁgg?gﬁ%?éﬁg&%l?@gﬁ%’fo a patient in
needgd suelirenment ag|effectiesanouny pf caxtiih R&TersHilerEGEFRANRD s,

o f this i i on include, hut
B R e e F N
EOR{TK-ApRS rapesinnvhalew Deuddlif aHes Therb) ok BERMAL Nd@mber 7-
d%u S geptlde-contalnlng.prpdrugs,.t>an1nq

10, 200 skt P9 OV prtblad il e erivyivatad-guilbmhcpiwline.-

L. tahni , i pnal bst.j t
carb R o Sl P BB as, O 0, Washi Bl 5RE272 a
derivatitssefi4-artibubquiivertiyk Scerborii e Rubaidrm e ab! OffdédRes. 2004, 64,

ok UQrocyt osi ne and ot her 5-fluorouridine prodrugs
395 8%}??%% 8@‘ bﬁ’c‘%ﬂ‘?ﬁ? E&g F Bdlp’f?e_ta st iBvenrtionywovidesa method
comphisRi@ adfifiste @2 Satich in%@e@%? Sich HaHOS %1? %I“f{e%ct?a\fg’e Dunt of

derivatized into a prodrug formfor use
EKB1569 e it prsrprefectied émbobimeng ke hweléﬂiogmrgeidest @Enet}hﬂ&ﬁmprising
¥ e eutic agepts,describe ove. [0053] A
odmi PSR UL AREH i neB BT G dieaitien s Beaiveaniovar pOHEI-357.
t Y[P@33]0Fhel tieiriént nplyasRal bR Lt
[ .usgful for delivery of gég?ﬁgmgéﬁé%8§gé$ﬁ%ﬁ%5Pwmd&@’
but n?tﬁwiufﬁdtte Adyigsive kingselinhihitor in eomabinatinmi witlabthyr tyaosine kinase
inhibifSRERBIRRBY! lafiafi@f N L0 @ Mmammml. The conponents of
the 11 poso are conmonly arranged in a bilayer
formation, simlar to the |jpid arrangenent of
bi ol ogi cal nenbranes. [005 The term "package insert"”
is used to refer to instructions customarily included
i n comrercial packages of therapeutic products, that
contain information about the indications, usage,
dosage, adm ni stration, contraindications and/or
war ni ngs concerning the use of such therapeutic
products. [0055] The term"chiral" refers to nol ecul es
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and reactivities. Mxtures of diastereoners nay
separ ate under high resolution analytical procedures
weuads/assel ect r ophoresi s and chromat ography. [ 805&8§52006/003717
"Enantioners” refer to two stereoi soners of a conpound
whi ch are nonsuperinposable mrror inmages of one
anot her. [0059] Stereochem cal definitions and
conventions used herein generall y follow S. P. Parker,
Ed. N&C?am#kﬂll Dictionary of Chenical Terns (1984)
ve OAA HErpcersyBRy mitiallyRe dingngsedaseefiainid/ tlptanib sensitivecor

e i BRI Pl AR SRRy
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PreS@fFfb@‘Cﬁnﬁem&SOdfunFlaumllsaﬁatba and I b corrpounds al so

Vo 05T ERRIAGT R poRobH Rl o8 Smingend B Ebesemenar b

microspheeds oS medrssurti¢led bﬁd[@tlfé@mlﬁﬁéiﬁng% 1158&%5%&4‘11@103%&!?@3 for
Vi.la and VIIb:[00101] Exenpl ar odi nent s
admindstiatipn &0 ¢ patignganevel teéh@ﬂeyﬁskmian lﬁhﬁeart:df SuPaisNo

T T e
for ekgapShlatify biologiﬁRﬁrlgizecr)réz&llﬁYipB&QneS' EéYs)e}I%fBZ %eNmaterlal 1\5() d%ved
in anlaq e{‘%ﬁzsg 100y ﬂpagmqgrqte ph@}g(hglmlﬂg pud hpﬁg d@e@l@ng with

smfa‘c%{mﬂég)ﬁ?rgc&e?ana the %Q%Qc%l%&g (2r &gé}j Sgtéa/) 4sqgcgsgg1€'%eal%w of

m@hpm Nﬁﬁ@m @G, GrepReiadis; ShaprdRAad, "Llﬁ()@)nQdRZODrug Carriers in

BIOIO (?(“?dW%O éb@g%wdo%hﬁ%%é% 1, 5-7 nenber ed

ring lactam 5-7 nmenbered rirng | actone, 5-7 nenbered
ring sultam Cl-Cg al kyl, C2- C al kenyl, C2- C8

al kynyl, C3- Cl12 carbocyclyl, C- C20 aryl, and C2-
C20 heterocyclyl, wherein said al kyl, alkenyl,

al kynyl , carbocyclyl, aryl, and heterocycle are
optionally substituted with one or nore groups
|ndependently sel ected fromF, O Br, I, OR20, NR20R2

PN NT N\ NS N T PN\ N NN N I



S(O 2(0OR20), -SC(=Y)R20, -SC(=Y)OR20, -SC(=Y)NR20R2 1,
5-7 menbered ring lactam 5-7 nenbered ring | actone,
wo-200cr8#i3er ed ring sultam Cl- C alkyl, C - C atkasyios/003717
C - C alkynyl, C3- Cl12 carbocyclyl, C6- C20 aryl, and
C - CO heterocyclyl, wherein said al kyl, al kenyl,
al kynyl, carbocyclyl, aryl, and heterocyclyl are
optionally substituted with one or nore groups
|nde endently selected fromF, O, Br, |, OR20, NR20R2
6] Ml@p@)mw forr@tcb)menerapkmotelm e welll kn@Mklytny]hqse

et K LR BB ST et

intd the Iblodd sheamuARemMively dh@étﬁn}?@uhli@ah bé ifRorflokrdtad Sd ﬂhe
XIIIc XU I1dXI ] XIIIh X I1i [00106] wherei n Ril,

microspheres camposiferigaistspiarss, iaplagied dorr slowrelease ovey a penod of

timEfguslne iy oMt Re. o LEGSELDS R !21!,%?0%%4,14,925,673

and-INRZ A= MANRORARS 190GE18Y IRPIDY) - theConpiiiRdOwhich are hereby

Z08(0) 2( OR20) - OP OR20) ( OR21) |
m""’%&ﬁiﬁﬁ’)??ﬂf@%) P(= {()gorezog(om(l;() (RO )

P( %bﬁ%ﬁ)m ) gﬁ%{c $# osm&%l%%%h%%%@tﬁgﬁ%sem invention
canbs@rmqlm@ jnto gdz(pﬁsqrmmmlcr&a(w%) WRRDR? suitably dzevetoiledgedn
caplllfaF}gbe(ia‘ l%%)li?r%rm%intradglqgl%@fmmgﬁgl%%eﬁlgmf pgsgng%lcropamcle

is l(ﬁlgkd/ tyihe chSitlafslneds &ﬁl’ﬁﬁﬁﬁlﬁig&ﬁbohefﬁ@c tidsde ARy lagen@sn@hn% adfeéfistered
het erocycl e, wherein said al k alkenyl al kynyl ,
locallyrtp dheysiteyat whighythey eandetaest ﬁf%gﬂ:‘{ey Buigghle Bpesomeaifonyfargeting

0
st SRR OBl I8 ho MBS HoiBipmiaty
umlameﬂﬁr@eb E[EEIS asf‘ﬁﬁéajl(%lé’ﬂ()tbr ﬁtdﬁ)ﬁle, 1ﬂ|U|{@|rBdt ,N@lK593y488 to I
arbocyc " \ et erocycly 00107] Exenpl ary
Bal ‘M?%é#f%lﬂsa? rﬁJ@P?ﬂﬂl darggfi 1?%‘¢€W¢%§Hﬁd§ eagogents of which
are hé}%}ugl@mlf,gg %?re}‘éryﬁced Xl Va Xl VbXl Vc Xl vd [00108]
Exenpl ary enbodi nents of Fornmulas la and I b conpounds
al s[@Oﬁicli’mﬂaereﬁ@aMﬂpaﬂic}es’amﬂlos)é\meWbd Mom B(b’dbgrﬁ&]b&&jolymers

Co ds ,101-160 | i st T N
suclp R St B datdeS i e e ledtet Timet HERILE e iy can
reac%l??igge{ﬁrlr}}/réd ﬁ@&’gﬁfrﬁté dr@al§teh dePERingE S VariolRFh&ord, Beluding

the @&S(rr:d [ate ahdmeaelagae)and i dasigpchdasage.- | Hpyr azol -

?b%‘é Igi r%gr%] %Xlﬁi)oﬁ rrl'f'e)ql? ghe %n%gﬁtlgﬁé nF a:cll%%%ereg yia catheter directly
to th@ mshble élf Roed lvéhs‘sdls or H&&lﬂnmﬁktr@ti’tﬁl dmldwurlﬂﬁ example, through holes in

m nobut yl ) - 3- pyri di n-4-yl - 1Hpyr azol -
the Qgtlg;qtfjr h t% frefs mhereinthe agtiye,gomppuinds have a relatively long
4

half foé nftg%! gf(%% Eﬁg?%yg’% dA Q)veé(l&é?ﬁglgb Ré f&fﬁlg}fh@ﬂ%’ ERZH included in
biodsgiadalflp 'ppbfmedlcrhydrqglebs éilch)as thzhlsafl dﬁ;ely)bed ihHpBr PatoNo. 5,410,016 to

4-vyl ) - d | F TREATI
Hb g P T R B R P Eeele ROB R SR %ﬁ%ﬂ I aRispyedpmen
and R dctﬁ@é&ﬁ?&mdﬁ Qé'leﬁé@mr%md%{socﬁ& Bb I nfeRRER desPIRRSable, the

cancer on cancer, |lung cancer, pancreati c cancer,
polygesicingArasalscen havemissepasticleser linsseses whish indudeathe active

. of the.th ete.
comfEnefROGE T miot B obiBpipBiSyPh SRR retease of
ﬂmeenvéb@hp@hmgells This accel erated gromﬁh initially
causes a tunor to form Eventually, netastasis to
different organ sites can al so occur. Although
progress has been nade in tHe di agnosis and treatnent
of various cancers, these diseases still result in
si gni fi cant nDrtaIity.




[002] Lung cancer renmains the |eading cause of cancer
death in industrialized countries. Cancers that begin
wonodslvs4dsaings are divided into two maj or typesPCT/US2006/003717

non-small cell lung cancer and small cell |ung cancer,
dependi ng on how the cells appear under a m croscope.
Non-smal | cell |ung cancer (squanous cell carcinom

adenocarci noma, and large cell carcinoma) generally

spr the organs nore, slowy than_ does snal

cel fb%ggl@ﬁ%%% atioR) Y CPEviSALY h@ paefsemsﬁ i erihdesage form and
maﬁ 88 ﬁl%p%& b5 3h§ 9P fHARANGR WAl QE Bﬂﬁm% 'R methods

%1 adenocar ci nonas), and the ot perce t are
mclgldgt e stapl df brimgingahaedive cbmpsumi into:ﬁsbmhmmgwﬁh Ac@frier which

t h di f th th
contfies fhe pE bt ecs i Hemtas: B sret-dhe formbiationt pisirepared
by wiiifdimacmAriaahattl S BiRsEng HRABICIARA rn‘i’t\'ﬁ'agﬁﬁ oﬁg\qﬁlsé liquid

benefit in survival, but at the cost of significant

carries,of aifngly divided selist cangerand these if rfeg¢ssmbresmpmgtthc padecttisto
des{r&@ﬁm@&&aﬁ@f&%{' cally targeted to the critical genetl c

esions t irect tumor growh (Schiller JH et al.
N E0059 VT hdbrmBkhGionOaP EurthePBid)ude [080 3} miopd &isiidral accessory

t EGFR) 170 kil odal t
ingr SR  HolGr et 5l DS Ca BB S oo .o SBluenl dirs,
ﬂavf@fln RednRe birkrsC ?L*rfa%e g%ggbﬁts A REREE, 1Qridal gl %%cp ing agents,

or r écept of of “proteln tyrosine
presghatisesofinadwlihg entidxedantsy ahditherdikenol ecul es. (W J

GU| ' t al.,. 1986, Ca R 46: 28 292 EGFR
o I9b 6\ CormBPrnis AT e proRBREOR G helfrerembis FGRR ighibriors) may
be ﬂ?d:s@ﬁit@d 6 ddiBniSUhticHCR | thdHe8pirHYFRIAR: ad LSHIGE ') de e1 Fbsol or solution

auﬁﬁghosphorylatlon of the reCeptor's intrac
for 3 yehylizereonasfanicrefineatowdesfordatwstatiom, alone od @#8®mbination with an

imerglyBhor P g6 A Rh 4588 or s S Corperdsoifly have

dianpatert of lespthad aoumefona [geRIMbly 5B 1 0hi OGS IEARE pra&*aﬁly
that is but one nenber of a famly i.e

betVYeﬁBEEREé MIGFYSy of prot ooncogenes, bel i eved to pl ay
pi \{9(5@] Géﬁleﬁa'flz'fﬂr ﬁa@ AYifls ﬁlﬁ’tﬁfﬁ m?l'agr é%rcpgﬁgzﬁﬁ'b%%r%rred.

human canhcers. n par I’ncr e
Pref@)@bkyéhs cmnpcms[ituﬁﬁlé&?tﬂeasvﬁ&mn habesep}/l&ﬂ fiom Bb@AStto 5, more

k,and st h
prefGieBigitRn bt &8 o) Rk s e oy %%?85&%@%@2%’@@@ is
|
achléxﬁédrby a%lﬁftidﬁtdf%ﬁ ro;;ﬁlétgta@igr %Jé;ﬁ% ﬂg&é&&@%ﬁ g)lot ors:

ﬂgﬁqﬁvza éF.hg Bngparagon oif g@hmacmgaammmnﬂ)nahwl dohtafratactve

t h
iner SR S B P B R R o e
11mluadbas&ﬁtonribﬁ@lﬂ@t$d>r§ Typalte Isdch%‘ér%dohﬁoﬁ@aﬁ@ %eiiai/&&%%ﬁj ebbles

L (L. Harris et al, 199
elthfmﬁ %llué 80111 OBs QIUSpERGIons, huwiewen sdishfonns smtablea’as e¢lg’aon or

S %}ﬁr ee&ggﬁﬁgorpté?lseg%%gﬂ%g% 5&%1900 51Jht'3 t%epé'%t]rogcc@{’ IaEP E’F

emulddiedi n (ECD), which is glycosyl at ed and contains the
li = hi ndi n et th two_cysteine-rich region
a BB Thy ahdRRdRe: Sorbs e b ncipis oD Ay
pharﬂ@é@lhﬂalbhé%eﬁﬁ@le Al Ebrﬂgétﬁ)lé With ?ﬁ@ﬂfctll% ﬂ‘%ﬁgm%&tag& i ¥mounts

The transnenbrane region joins t

suitablgrfet utsetn@ theliherapeutinaedthedsatesatibrd |hareuArﬁuﬁtablaexdpmnti dbAor

nal as stu

examrs?? Y c’oS P%it%é{r?%% ﬁ‘é’ cgrpi, Ethapo! (?rﬁg? gléff and gpapbipgfions thereof. In
protei n backbone of EGFR h ¢ a mass of 132 kDa, with
1186 amino acid residues (A L. Ulrich et al., 1984,
Nature, 307:418-425; J. Downward et al., 1984, Nature,
307:521-527; C. R Carlin et al., 1986, Ml. Cell
Biol., 6:257-264; and F. L. V. Mayes and M D.
Waterfield, 1984, The EMBO J., 3:531-537). [006] The
bi ndi ng of EGF or TG--ato EGFR activates a signa



nunber already undergoing clinical trials for

treatnent of various cancers. For a recent sunmary,
weeacths4Beno, J. S. and Row nsky, E. K. (2002) pct/lisen06/003717

Er bB Receptor Family: A Therapeutic Target For

Cancer", Trends in Ml ecul ar Medicine, 8, S19-26.

[008] A promising set of targets for therapeutic

intervention in the treatnent of cancer includes the

menbers of the HER-kinase axis. They are frequently
additporg gildeaired] thecongidstionwian kedtrial minomemeurg$ of mykikvary safstances

le, the prostate, .| d b |
sucy 7 St ol iR i, Bt REter s8R ingdPRuRE Ghiiaghance the
effdcRGtRss Bﬁ‘ﬁl‘éﬁh‘i’\l‘e joEeRRht.i s a menmber of the HER- ki nase

axi s, and has been the target of choice for the
dev &0sgdhe lrmfveaeble Kilasqlinhfbétorsnaf thapresent inkuentipn ean include

phapipaca Y AEF b B SRR U bRt R tBr il Biteptabi
sal@findliydeOth BEid hagitidh elts (forhrRd Witteille iRE adfid %@h o6f @k the

EGFR pat hway. In other words, EGFR-TKIs b a cell
polgmprtlée)ethate@é é(trmedrwé&?p@ﬁ@amc@cﬂé sugh a5y &gmﬁ@p%BY@Pchlorlc or

oIO35 RIS OR, BB A s s

forined mathettle frivatarbbred groupkicin aloe be dﬂtnmdffmm murgd:md: baseEGHER as,

ki nase domain, referred to as HER-| e nor.e
for GXRPIE; T EHQIAPRPE, APIopRRealolm g fegpic asﬁfa&?ﬁasand such
org G %géglab é)@léﬁﬂlﬁ’@ RMfetHyBIMiRS B&fylamino ethanol, histidine,

pyrrol opyri m di nes 009] "Two of the nore advanced
procginpeudibs lika. cl i ni caI devel oprrent include Gefitinib

ZD1839 As U
o o EsT Bndiga e R orRE Rarmibrs R BRRTARER in Pl Premplary of
liquidl BEHRA are 8ieflleRiguedusbRitionothaoediftait b nfatd iAeieldARRA tOYhe

Genentech, Inc. and OCSI Pharmaceuticals, |nc.

actiye Angredipets apdiwpter. s coRigifembifer ?M@\mdlmp@snhw &t
T e

Still REHSL‘EA agnebub ARCEY canrvoataiemotethaland yuffarsalt, as well as salts such
n1n|s rati on of n re than 500 ng qf the
as %0 waamela}ﬂagesngwm? P%Wleqeé%@i%%emsqlﬂfés
f | r t
068 LIdUP Corb AT o 6 €0 i A in 4Bl to and to
the advlamon dof water. dimhiplm’e lof suchragditimneldiquidiphases are[ghyd:e0h, vegetable

an .or. act i i.nazol i ne that functions
Olle’aSiaf‘ &t I?eqdrﬂﬁfﬁ?c}l T %l) B%Ifﬁ%nski nase phosphoryl ation
on the EGFR nol ecul e. It conpetes for the adenosine
DefifitiBhosphat e (ATP) binding site, leading to
suppressi on of the HER-ki nase axis. The exact
mechani sm of the | RESSA response is not conpletely
u n dE0sTpod, THeaere tErbB 1 'Y e deratad grostth favadr redeptqt asd NEG@FR”
GFR i s a ecessar ere uisite for_j action.
are 1n§ﬂrclggngq: ]pqrglg,apg |r$ 146, SSGYERcs ];Z@lgﬁ ggcl%sed for
hier HNAL ARS R Bmcﬁ 1§48 8010 1Ry1 98eY & t
r s sta g t5‘¢ﬁe|r therapeuﬁlc ef?&ctsygftzr lﬁgvaHMIS
therenf (d.@lal delation pmltahttEGEBJ es mpjymplirey kal. HN%Sr(dﬂ SA)E&béZW -4211

(19000 FREL etk ed ths e FRcHR s PR ROME RIS o + F B herein

the BIGFR profdif mscldyedbb 6ehBRhledeRion5id RPTb57 19SSy NO: 1)

in some popul ations, only 10-15 percenf of advanced
non-smal |l cell lung cancer patients respond to EGFR

ki nase inhibitors. Thus, a better understanding of the
nmol ecul ar nmechani sms under | y8ng sensitivity to | RESSA
and TARCEVA woul d be extremely beneficial in targeting
therapy to those individuals whomare nost likely to
benefit from such therapy. [0012] There is a
significant need in the art for a satisfactory
treatment of cancer, and specifically epithelial cel
cancers such as Iung, ovarian breast braln col on

o " I L

.. o - e



time point after the subject has initiated gefitinib
and/or erlotinib treatnent. Progression of the cancer
wO00crvdssat i ve of cancer that is resistant to geriusewisho3717
and/ or erlotinib treatnentand the subject is
adm ni stered a pharnmaceutical conposition conprising
an irreversible epidermal growth factor receptor
(EGFR) inhibitor. [0014] In preferred enbodi nents, the
Irreversible EGFR inhibitor EKB-569, HKI-272 or
whiclis gspdedipy thesshB ganp, GemRankracesssioginol NME@OR228 (SEQ ID NO:

KAk bitor . be conpound | i nds to cysteine
R e e Rt T U S B
can@esray T tefnilindse dchyitymeRasite WedlkickoRMarihfcd’Re $8ed
of skill in the art. For exanple, the progression may
hergj refrsi 1P Gratiansp (haymertion) du the nuslsotide sesirente afisezene that results
. . . y - . C 5
R Bl YD At TRE e Knd et iy B IRLas ot
varighcet inrthe niileimacidend dedseadiated withGBd fidotdim f@nehich the gene encodes.
enbodigent . .the patient js nonijored at various tine
poi ﬁgggfhr Jﬁ’ﬁﬁ?}ﬂ{) C{"H%_er SAMREMRC GF UptfenTeRdglers tpgrchemical
entiBX&MbR gichBoRNQATERDEIbAMLBH 0 cHIREE enBBYs PteoiHRgictagﬁr%gucts,
by anal yzi ng the progression of cancer at a secon
adfrtlnlﬁ*@rq.dgi—“p pesson te dwparipryyenhorscoatral ydisease or eonditivad. The shemical
e B 5 R Bl b 5 e Ao B
compolind, bk hal a&satbEerkrg8NebrifRma £ BfarhpleEarigder 5 AIAI&E acids,
the first. An increased growh of the cancer indicates

amipe aeifs % icarpobydratse inchiding witheu limitatian preteiaptndigoneieqtides,

i e TSRS ORISR THR 1, L) Dgsins
and chmbomtioss thesofinal yzed vi a vi sual inspection of the

ca by neans of X-ray, CIT scap or M. In one
entIBH Hent Asried borsi, e tims "elinciure” pad rrsfretisemees yclidss both

pha@hacblFRial BIFITRELSS afehIBEII10H cal AR . @’Laﬁﬁcﬁfb ical effectiveness
['i"al ce C I'n

enbodi'nent, the cancer ‘is epithelia ncer.
refersrte thdolityradithe tredtmentdn cesultiis a gasteddiivlpgistl affdct mathe patjent.

I a cancer.,. ovari an.cancer, breast cancer.,. hea
P 1L T Ef oD OB e B PR b et
the cedlndesGrhn £R1/dr drpftGsit &VeBloftef 26¥eREd & ast iRe-ERENY YSsulting from
system Kkidney cancer, retina cancer, skin cancCer,

admynigteation o1 dhe treapmerir deoss effeciivebmeansathptithe traatmeat sesults in a

: gl J e..enmbodi ment ,
ther R AR A A Rher R B otk RGBT e e
thergmintitally grestet loeeladditdrangtysiolopicapeffedts. are after the
se?@ ting point, [0020] In one enbodinent, the |ater
ti 5"&% nt Nugleigacidugelecyles, gy besiselated dronp a paitiselag bisdpgical
i , : i's
S ¢ D TR hhich aF, WL Fholh TPl g
partigndgp thiokatint pradedutieahesentbiemg appraptiatesfonthelpaetiinlat Giotogitdls

f t ipg ti ing. .| di , t
semflty SpREBle, Bere-PEwaRe Alkatd e Tyt Cor bimistddpng
obtafri iR beid leddles! ForR B Rt BHRORLABAY alkbi® LS PE¥edures

i nvention provides a nmethod of treating cancer,
can boywgsiful dpieptaigingrivgieis acidymolecules fioprewrine and prpteinase K extraction

[ j : a Ltut] f.a. . .
can TR 8 Pralh el o BB W 0RGHB oY P i yaegstcs
and BéfQatch, Sphidnget (1@W4phar maceut i cal conposi tion conpri sing

an irreversible EGFR i nhibitor. The T790M nut ati on
confers resistance to gefitinib and/ or erlotinib
treatment. BRI EF DESCRI PTIAY OF THE FI GURES [ 0022]

Fi gures 1A-1B show EGFR sequence analysis in recurrent
nmetastatic lesions fromtwo NSCLC patients wth
acquired gefitinib resistance. Figure | A shows
sequence analysis for Case 1. The T790M nutation in
EGFR is present in a recurrent liver |lesion after the
devel opment of clinical gefitinib resistance. (Left)

= N e I




sequenci ng uncl oned PCR products. Heterozygosity at an

adj acent pol ynorphism (G A confirns anplification of
woaids/0BEER al | el es from these speci mens. The PCT/US2006/003717

het er ozygous gefitinib-sensitizing nutation, L861Q

was detected at the expected ratio wthin the primary

lung tunor as well as each of the eight recurrent

liver lesions. [0023] Figures 2A-2C show acquired

resi stance to gefitini b i n bronchoal veol ar cancer cell

| i nK972hd pbs eded hersin, adngricer \mtaysubJ@cﬁ arrpetientsefersdo HRBBesence

ows__i.nhi

hi kit
of oo plrsi Ml ekt P PlsRL ST pE R GRr Y hellepfiefas incontrolled
profifeedio ahireethiRfy, fRMASATC pelehtidl] AR Hbivth Md HolikPRiIoEFHR and
(NCl -H 666), fhe activati ngdel E746- A750 rrut ation in
cerairrhapaqtyristp nssgl}ologipaltfvﬁiuﬁeéplme%)@m cirqunstances, cancer cells will be

i o 0 0431004 30k 05 o 5Ty Bl

blobd stteanmpas mdepdntibnttceAs. of the irreversi bl e inhibi tor
HKI - 357. Conparable results were observed with the

EXaMmES rreversible inhibitors. Cell nunbers were
nmeasured by crystal violet staining, after culture in

5% with 100 ng/ml EGFR, at 72 h after exposure
el 00Z kg QB R Re RomRP TR ase ks ing ekl ARD-509, HK1-357,

andER1 25218 QedchBed AN SOPaf ge?mb%?%regﬁ&i’%e? £l FI0VE 11 NCT

the chem cal structure o I'ni’b, a reversiBle
EORIBFAACK Syuhpds@ERon BB DERS in Gancer Thempg] Glical |ﬂunbertRJa‘s. Vol.

of \EGFR; HKI - | - 357, bl
6 TG oL SPNEER G Erabind:A ol SR Rngo: 2958-
3969¢DEU431 HOMrOanIH ks Afih AN PhaVG]. HloQ54M. 64 h§7 adooRy; and Tejpar et
treatment with varyi g%ﬁfﬁoncent rations of %ga Itini’b

al., § Helin. OGngok AS P ngdiroerV aidz, o 14 ﬂﬁl(é@o“wer e

stained after 12 days in culture in the presence of

i:i 2 B['E()Bvlé]ﬁ E : %Aa%%éiil{ lglﬁcgﬁl é\%%é FGik gllf'ic&’elpeﬁ' ﬁo& bECLfitinib-

Resiptintt NG1-H116590 I(Sdlhn’ﬂhmedtllsﬁecnaﬁﬁb il rEﬁIrﬁﬁht NSCE @ @Ere obtained at

TN TOE 1 AR CHI [CA—_—
I I

ARSI £k, ARt a0 FEERAC

exagigleEendon A7G Mntationdl enalysis BGERFRNEXoridl I—QBD)ER:BBQ tewcms 1—24),

PTG B S5 LA o £ m S0

resistontlires b HoHl ad tRNAr@Rsl NCEHSESVRIAMAVEs RE0ABd by automated
relative to cells treated with nonspecific siRNA,"wth

sequengg H éild!@dll%lt@@mar@atmlr@nn‘tr@mp sequenes @4Rptanditions available

on r?v%gfg 2%1?150 gg&ﬁos p Qé c OlISlI‘%(%: € tgglﬁlﬁgtgfn glg holr%%( @Bt Lon

vershofill. Mp}hﬂ&amlbﬁﬁ&)ns)mdq%ﬂ(ﬁng feaatied widré Fun GiCHEABING0
conce tions of gefitinib or the irreversible |
Seqwﬁ?rd?\@a edrkioszsévm%s 814 SrrEprhGrogramswerg|agalyagd by psing sequencs
is conpared with.a
NAVI%%S}F g‘i‘feﬁ? g@?\?gﬁ%’e (%A?ﬁhﬁlggﬂ( Sé%}g line, G7. Total AKT
and MAPK are shown as controls; tubulin is used as
| od@VHY Coﬂ“DrggherawrreaistalalsuE@IRsIOé'mIsHlm chlsaheseatere treated

. | ower I t of e t he cells.. Fi ure
it iEsnding sulfo b B B3P Puioren fp ecovet for 12 aE
seedg@fat & UoHsRy o8 Si>51 Gkl Nedr-1id-HF2fsK &0 gt ée‘ﬁtlnﬁﬁ RRRHOE resistance

with the sensitive -H 650 parental cell line.
Rhodam ne-tagged EG- is used to | abel EGFR at 5 and 20
mn, after addition of |iga#¥. The increased
internalization of EGFRin NCI-H 650 (G7) cells is
nost evident at 20 mn. (Zeiss mcroscope, X63

magni fication). Figure 3D shows i miunoblotting of
internalized EGFR from NCl -H 650 parental cells and
the resistantderivative G/ after pul se | abeling of
ceII surface protelns by blotlnylatlon and chase over

p—pg—— " ~ N




am no acid sequence (SEQ ID NO 1) of EGFR [0027]

Figure 6 shows that |ike gefitinib, HKI 357 and EKB
woae(osaisel ed "Wet h") denonstrated increased eerfus2006/003717

killing of NSCLC cells harboring an EGFR nutati on, but

unli ke gefitinib, clones resistant to these drugs were

not readily generated in vitro and they retained their

ef fectiveness against geftinib-resistant clones.
inib and erlotinib resistant

TAI PTI ON fit
of BAETIS 1 GBI CORPRIEH U b6 HEOTHblo I 5D desvak bpe by

Eﬂlﬁﬁ*ﬂ@Zﬁﬂ@ﬁﬁ vay| den
5o ESSA) and er ?loﬁ%%@ t,(,% glrr%}c/)lf%cﬂf W%@Q@gﬁo@ agym the
pre@@,qg At Barbinglcoocenémtion3S dPngs; frdloevetliatiat 72 h by dixing cells with 4%

| d
forf} aeil | cﬁé’l%nf}%e‘%%}ﬁ Bﬁe)%ﬁfé’ SeLgold, aé‘ﬂﬁ@%“@lf%ﬁﬂwﬁ by gaing the
Odysseg InfaRaE)
yssaghe pa n‘faégzi: ept o EGFR?RrBfBgmafdeh :a‘%%éclfhg r?g}r P} ggag
mfeefﬁ?é@ 8 ROV HEERINA) kaocleierini epmerslngmtsmﬂs werﬂdhral@fe(cﬂad With double—

G bi
e T KBRS bk MR ¥ BB (ol R oot o0
Dhargsoa, dlaffg/em tCO), besenspedifit comtol (WRITEH), |u§ﬁ‘1§ X-@reme GENE
nced i ?%bltlon of the nutant Kjnase by
tfal{sf?&@ ayreagent (Rpcherspnlicd iSsicagt)c After &b brrelln sesTostainpd with crystal
I I
o eades oo M R RSB 2 phenonenon

descrlbed as "oncogene addiction" (6, 7). [0029]
198¥¢ih tﬁmrnapmhlm@ng@spcﬂxgsdmgﬁmdteb Inphfbiitié e HEGIFR

s e Al b o e
deteﬁ)mﬁr}edﬁyy&eé’diﬂg bsc (BcdiD) in JHDRINBRRA] nad%ﬁfg e gfdsgts g&dléun

cquired drug resistance are not well "und

COHTéH’é%aé K foril peminpiobloped EE‘@'F_?E?} pulah w¢th OAighint BGE
hm@%gﬁ%{yé‘a‘ﬁé@a@ﬁt#\l\%rg gfjeghxrédqg "Wef lgn%ﬁ %quer sonlcatecijl %oﬂed

and gmtscparaméby i10% SBSPHGIE, fbummb;( @e&ﬁﬁbans@mb Igdl?vm lidene
fluo IPkaRE) g aki nase in Hﬂlopathlc per eosi nop iC

g% PEaganes 8 o R g cATBr e el ST OPpSEAMEGFR
Y108868RbhAphY o ﬁ%ééva@é&&o%hrpﬁhg (ﬁp\g%%%}@]eu b,

recurren |s not rea
Teclmo,lﬁgyeBewrlyni\/b@) pbw&mnédﬁf (Bro@oaxcallhtahiaaoﬁair Caﬁahll'@(%) and

ot REFE A E L8 RAISER e Ploytoetoerh v ce of

Si X cases Mﬁth recurrent disease after gefitinib or
er [0a77)i b Ahslysipf ECFR Liern 41064600 Sﬂédaﬁoxﬁ%ﬁheeHMk%Ebn of
EGP@ﬁba al ogous to EGFR codon 790, is frequently nutat
¥ HBRrPTrenee BITsCap, Ceiﬂn_weregrqwn Dz)coveiﬁiqasmmﬂmQLﬂ»atedfwuhl

ng/n{ll?&:o?r?f H%ﬂgﬁ E}ﬂ%g (g/%)j?duﬁ]ar@’r ‘]e%t(: Ugens, @g? }Pr various intervals

befotenfimting lrb4%¢mrasfd>mmiddﬂy&él'fcﬁ N0 tiESCoVveasIRRGIdrY Ya¥hddlin PBS and
tro _npdeling of resistance to EGF

mou{ltﬁﬁ |“6Etal%P§°l?gwgP pdepeageniMelreHardirobesdorp m‘fl@f EGFR
interhdlfzalbn By EAMPQIrf8€ Sfbttl R{Ila‘ﬁ@ﬁ' | A1 $ e n%BlVX tq E&gﬁ%ﬁg , (pigseated

i nhibition by an tyrosi ne kirmase 'in r

with REelelgxiamide, rra;nbate«l; pe meE@FRh;mm BB msg/mb stlfésnteigimidyl-2-

tions t th t.he T790M

ioB i B PR T Bl el B Esamithisd bigmaerer hand meshsd with

blocltiy geffért(60nh NRGUCE/ 1 &M MJT1/8.1.m
T7g90M rru(t ati onmsjeerrs to cég:n{/r [ bu@%%ﬂé%:g%%cjm&h free
resi stance in sone cases of NSCLC, the nmechani sns
under | yi ng treatnent failufé in cases | acki ng
secondary EGFR nutations remain unexplained. [0030] In
contrast to the cytoplasm c ki nase BCR- ABL, signaling
by the nenbrane-bound EGFR i nvol ves a conpl ex pat hway
of |igand binding, receptor honodinerization, and
het erodi nmeri zation with ERBB2 and other famly
nenbers follomed by |nternaI|zat|on and recycllng of

L 1

T



of resistant tunor cells and those wherein the T790M

mutati on i s not observed, but increased EGFR
wono@rosalsg zati on i s observed. The invention i spEwUSk®E/003717

based on the discovery that irreversible EG-R

i nhibitors, which covalently crosslink the receptor,

are effective in inhibiting cancers with the T790M

mutation and in cancers with altered EG-R trafficking

C e.such cancers resistance to _treatnent
Sul%tﬁﬁsgﬁjb%? @?Igwayl %8 lsqéeg@slgtqﬂﬁﬁrbyashgsc‘@ifc@ PBgH yhe e¢lls were then
incibREERtcul tianédin BP0 ﬁﬁaaﬁoﬁﬁﬁh{kgﬂﬂlé){o élfo%fié’terﬁgalization of the

,gefitinib and/or erlotinib resis cance
biofayipied sialerudasnivashed éwica doii 20 mireinsd ghettEsHR oluttink50 8.

Mat. j [ 32] In ope enbodi nment,
sl i BREH 7S i ERPTER S8 Patoath st it the botiay! grous
frogehé tdlndupfaes,labd ittitinicFa@sd &ﬁ@%e&ﬁ&%rul\/[-mﬁoiﬂgﬁ% recipitation

conprises_administering to a patient in need o SUCh
assA (P A RuEai 25 AT dristC BT, woith £50 1 NalClL /@ V% SID$M 8 Triton

- L D : ale ' EKB-.569 oy e
X l? ?}: %ﬂp %‘%g%. Hol Nﬁg’- g'ggtﬁ%é a&?‘tf’la@fi PEQTERShpitors pell exiracts
wera lcentrifiiget], 4@ tRORBPErmatAGRY S RGO Hated vath é‘bﬁgta@l'd-iﬂ Pedd? (Sigma) to

HC@gﬁeéie'lip@r aﬁy, Anst el{,dam Novenber 7- 10, 2000,
coT8H by Botnyatsd prgieinm)whitlkpersthen anawred\pytSR&PAGE and
Bl it Bk BTy LD RS 05 S G PR iflseBpoto s satibocy

againgt tepmsfoprn receptof (StntarCiuiz Bicatmoldgye- 3- car boni tri |l e;
Rabi ndran et al., Cancer Res. 2004, 64, 3958-3965;

W In referred. enbodi ment, the invention
pr 3&)??18&8 alér%%?‘ﬁ%ad’ c@f‘?ﬁ??séqlhg adni nistering to a
patient in need of such treatnent an effective anmount

of [BXB]569 Anblysisrof Recaf@it BAng Thardkronith Alcdfired 1&RistARe to

rovides a nethod conprising adm nistering to a
Gt i et treg et NS GRCdentloned o1t dntivess avbostumors
h - . . | so i nvalve a
ad B e sl v oo e BT Bl B o apd who
had ghoven a grapwitin énitialredisizal repdyist 6y the dreD(1h] TAHtOERsH, Hlogressive

her,.t yrasine,.Ki e j nhi pbitors,. chenotherapy,
meta%%&% gtlﬁe%%a’ 1h él?eg}\_/ef g%ég]tfl%@g‘fsédmeq, |1,1—Z§ years 91‘%%énitiation of
treatthieBq 1068E 128nARAd &1 (R H{ajcgrlfvgf; Trx@’%a?tﬁig %ﬁfaﬁﬂeﬁteall @{g tg?/e of autopsy

. ..predicted to be gefitinib/ ot1ni b sensi
indiGafedpergistenaeef the ssosltizine G H Dowtation ([ 858R )ehs well as 2 PAesence

o S0 PRI 51 LR STl TR P
produett ahdvostisthé tialdiSSER rhthti G ResclEhiShiBin cf t@ﬁﬂsﬁs‘t‘&ﬁ with

h 747 él%Si ne) to 749 (glutam c acid) conbine
a hetrorXequs inyiationsthat is prasenian all fener ¢ells, whereasshascesndaty T790M

oM A t [ fitution of arginipe .

el 4o e & gt P oRE R Thirgbo e Tmpondity wild-

type gllele.aktinscthisoesistentetassocdidted Rmitalion s&is tol KAOB&denf R & fraction
ed as gefitinib and/or erlotinib

.be di agnos
Ofceﬁgé’iltg'lnaﬂf’ r%l”F@?“P’PQ&t ment with gefitinib and/or
erlotinib has conmenced. Alternatively, cancers may be
di YBOFed s IRVolVe gl AHAET LRl Eie?asfagéé B4R 0Miver after the
. prior to initiation of treatment wth suc con‘pouncfs.
failwigof gefitimib thasenvoin alf pBihess inderesdett desbmnsi the sesitiAMMDL S Gy
. af , nt Rs .or.longer of gefitinih
BGERSRIANG R profinfeh BN Sl or AR ordeg E mupiion vy
secorglagy BEGF&mhathfioh Way @SéS4ta b agily 6 dndlied PR g%gylcts from any
nd/ or

=

di agnosed | ess than 6 nont after gefitinib
erlotinib treatment has co nced. Di agnosis of
gefitinib and/or erlotinib resistance nmay be
acconpl i shed by way of nonitoring tunor progression
during gefitinib and/or erlotinib treatnment. Tunor
progressi on may be determ ned by conparison of tunor
status between tine points after treatnent has
commenced or by conparison of tunor status between a

a o,

Y . o o o



in tunor size, nmetastasis or detection of new cancer,
and/or a rise in tunor biomarker |evels.[0036] The
wdevwlosgisent of gefitinib and/or erlotinib respPeraseme 003717
may be nonitored by neans of testing for presence of a
gefitinib and/or erlotinib resistance associ at ed
mutation in circulating tunor cells obtained fromthe
circulation, or other bodily fluid, of the subject.
Presence Ofﬁﬁefltlnlb and/ or erlotinib resistance

of thescoariastasesnilowevesnafter subcloning e@hp SCR priovdudis the/B7 UMM mutation
wab SounB9b B&btesent ot v %gg%f}epﬁéxﬁ vobe e £ lfnlﬁr lﬂ%tﬁstatw tumors

resi stant tunor. odl me
anadyped€T79Ms AnDF0 h]anmequemechfmmﬂlssmmd iagdtliof&6dfom lesion 2), but

fi d/ | ot It I t it
nofdEep el eppntansiresth ) s artpeitianh 1aced st of 39from
lesioner) eiRShimBty, tubdde (o] SEél@m&) Fi Ofp %ﬁf PYIS 1 LR t%g%her

i ndi cative gefitinib and/or er sensitivity a

thepgarepd isarerpensistent svithrute dews reports thgbﬂhe {i780M anidtion is present in
the T79 ation, that

sorf bAL AL, LR35 RRRE St ! PEraudg Ober o StyeRapmpticace refs.

17 riat a2 ) hFeURinnerd, Spriévidus n%ﬁho@@f&) Bveh inlsBne AR WifkEhR
internalization. In one enbodi nent, the subject's
resistanes-aoeiated sRutptign Hrscers tothegiesanhin QY W@aﬁffractlon of tumor
I n a[ bor
cl§ 8 PP 062 L DL AROR! LBt U8 05 hghREns o
resis@scsira no®]ved. ig caseB inathduCDMcondaay FOFR mutGbRan@that such
i.ncreased EG:AJ;]P fm&}@LI zation. [0038] In connection
mehapsiSEee gy myfatiopdn gihgEcaseh " ef f ect i ve
amount " i ndicates an anpunt that results in a
benpfoige] al @édepation 6f Gafitih®AREsidant @El'l i‘iﬂé@%i’tﬁ’ Susceptibility to
significant fraction of patients, such
Irrevepsibledmbihitars. Giyaptherescelient mreelataprﬂwwcem 'ahn climical

mass, or. cel |l nunber
e s o R S NS S o) PR o
NS@L@&elléiﬁqéewithQMe altdtions €2, @Y D2.2539, A9 tROEinited 8vAlMbility of
ical doctors famliar with treating the particular
cllm%ag%peamaxssf% elysinggistipats.ome modelsd gefitinib s¢sisatce e virro. We
[ . .
cuRRAEN ATt AU SOTNSE TN AL g delin

of toBEFBikinasei(delET4@A760), ankDd mM@dEMﬁf keiterafit frewithout prlor
e sk rtlsan IS _awar

djt t T
expRG o8 Plen s G LB gt s H ey RiBHS S0 TaIr y
incréhsed seHsHBAS 0 BBMBAIb! dompatcl WitH Y&he 10 findkddd :p?etsglﬁg wild-type

or netabolic rate. i—lovvever in general , sati1stacto
EGKR §o) Whezgas thsbrast majdrifsheftheseccctlo mpafficienttf killd by 20 uM

e AN B AL 8 P el g, -
1rres(pﬁéﬂn@t&1 thitaginviedatrthentdF ottytl fidke GRRPEndeP i —rfaﬁktﬁnttdlm viere
or in sustained release form The total dail

lsolﬁgfiaﬁbeww Fraypeage e8-fold deerepseomesbtinid smnmmso@?@g ri‘gl) All of
eSS R A RO e B0 PR R MG PBsson ook
and mOﬂOhamaoqﬁlrechae s@ohdaty EGIpoutioh dr héw infR4teond G ERBBREYS 3,

K;a%gf :}’Yzleq gﬁﬁgg r | Itgg (ﬂgtgq %ﬂ%‘ﬁﬁﬁtgﬁ%@/@g ggp%:s;tl)llcg to related
inhi B¢y bﬂﬁletaﬁﬁ%hhﬂﬁiolfng %l’a@:@%aﬁ: di Tty B8 WRGer ﬁ%& dfsé?ag% ?%rsmtent

several divided doses may nistered

sensifbdly tedlyred mhmlwpswﬁ the EBIHB/fanatMFegi 2a(3: HKO2e2(20 ahy Hi{Ie357
exi gencies of the therapeutjc situation. [0040] The
route of adm nistration nay:%e i ntravenous (1.V.),
intramuscular (1.M), subcutaneous (S.C), intraderna
(1.D.), intraperitoneal (I.P.), intrathecal (1.T.),
intrapleural, intrauterine, rectal, vaginal, topical
intratunor and the |ike. The conpounds of the
i nvention can be adm nistered parenterally by
|nject|on or by gradual |nfu3|on over tlne and can be

I R o s F A/ aAaAa - .



[0043] The therapeutic conpositions of this invention,
e.g. irreversible EGFR inhibitors, are conventionally
wadmicrussrser ed i ntravenously, as by injection oPCausmios/003717

dose, for exanple. The term"unit dose" when used in
reference to a therapeutic conposition of the present
invention refers to physically discrete units suitable

as unitary dosage for the subject, each unit

containing a predeterm ned quantity of active material

(canaiommd af woret. &Smrvo‘ldgl@ aretduel inbibitorschitH(H R p@hERBB@f(i@xotvalueS of

92 83? 32 z.ﬁ/f Ir%s}p'e%tgxﬁ VA () ]g(?glg) ?g% cﬁj égﬁ%gﬁ%’s thvelya for ERBB2), and

EKBLB69 (2% &f R4kctife shilifd ©F ECPFRPAC Blafuewiof B9 hivefod CE}TEHQEand 1.3 uM
formulation, and in a therapeutl cally effectiv

forFFRIBRE), (Wrsh)yliam 25 yAY @hrma @aﬁmﬁ. lgﬁ%qr@éleaﬂ@btt% mgst likely via

a c%éggﬁl%%n& Qv1ﬁ1hc e g J7 § ?%51 'EH%%(?ﬁR %'d XlaﬂI Olttﬂg cys805
ectsss to u eaC|ve| Ient, and

of ER@IBﬂeLﬁéfe geﬁahﬂap&mt;e mr&;ﬁcfmdt delpsnstratd. 1nﬁemd:kdhng uﬁNSCLC

f actjve ingredient required to be adm njste
Ce‘gselﬁé‘i’f&m@rﬁnt § G R, C%‘prtrﬁ‘g b‘gzﬂ?ﬁ? trrESa ‘Wi‘Fg)’lPS receptor
(Fi e%/‘g}oH%(ve(/& tl‘a&% Efab, ag[agﬁfl@lncﬁqgsﬁtﬂﬁrcﬁﬂl%yﬁﬂe‘%eadlly

sition use pract|C| ng the nethods
geparaisdreven atldgh ldmg coac@tratmnsa wergérb Iueable;t%atabﬂnsb plonc$of cells

d h | at d
e Er A & Y i ERISOIIEH HPbtiPlablns {hie 1T b S aftr
lﬁzvhfeﬁ}ah@sﬁmfnatehﬁuﬂagé&@l@m use). as are general ly known
to those of skill In the art, can be used. Suitable
pharmaceutically acceptable carriers for oral, rectal

t opil@82]or Bapmeeﬁap GefitinibiRegistantGpllyon EGFR and ERBB2
o R0 DL A LA Bt oo
ressdtarick andh tltef;&rﬂstent seedti ity toithy irreuetsibbeinpldtons s firstodektdrinined
WG E esrh e KA S BN BOISR AT S G DG Sy, We have
préd &R yAhbRMShA QifNA - rﬁ@cﬁhﬂ@ﬂ ﬁﬂ&ckﬁﬁ%%@@GﬂI@Q&@rs%ob‘t@ﬁg in cells

erei’'n, the terns "pharnmaceutically accepta
hatbotiyg inoitany iBﬁaHRsy butaioe rratblb@ wiln dvﬂ@rtan‘rralﬂal%(ﬁ) \Sagmﬁt:al@lbfs

r ef 0. n car
pagpia KRG A0 e al o Ehs b SRERER ikt AR e ER R shaed
coﬁ@%ﬂ%@éﬂucﬁbﬁﬁn éélpvﬁﬁh%f Afedr &aﬂgf@ctmmm SIROYA targeting EGFR (Fig.
adm nistration to_or_upon a mammal w thout the

34prBus.cachwisition of @aﬁgmlbamlﬁwm@@%n@gnwve EfFBcindependent
| |

e iOAPL P tsah AR B BRLE HiOka FALRIVRE87 torect both EGFR and
ER;B'BEZ} aveatlscomstod slippeesaiohiof ehlg aigtediredeptbt. d@obkdqame&f)EERBBQ in

I sotoni c vvlthth bl ood the recipi ent us, c&g
NG A étnﬁdﬁ£eﬁﬁ9l S HivER Vﬁgweé S leisuq Ve e, 34),
S e B T MR herRn Bk 00ing LREAAL survival signals
in Bmhoratslls:hmbmr[g BgFRheutebonsolnhibitidn cfEGEBle:nelbytanarrevermble

.. wW.th I t t

intfjtorsetud Rie o ed b et it b Bt e RuRiaciR

deERi Rl Byatht @ffectfcARREWRRB-669) Wifich aﬂgrtaztge@ EGER (Z8).
inert carrier in discrete unlts SucC as cap sul es

Hoyeeybie given thepasensially complamsatary effedis ebiatesting rbgthaEGFR and

exIES) S DRSS ERRERS 505 B B FORENA B Bt po o

the3€l Bilismeinbbiis0the hoteatalaapu et dhapﬁuhﬁmcm Warrarfs Sonsideration.
an elixir, an emulsion or a draught. Suitable carriers
may be starches or sugars am include |ubricants,
flavorings, binders, and other materials of the sane
nature. [0049] A tablet may be nade by conpression or
nmol di ng, optionally with one or nore accessory
i ngredients. Conpressed tablets may be prepared by
conpressing in a suitable machine the active conpound
|n afreeflowrm fonn e.g., a mwmer(n

o . o Y L




Nobel Chem cal, Germany), for a suppository base.

[ 0052] Fornul ations for oral adm nistration may be
wonem®stsel Wi th an enhancer. O ally-accept abl ePCT/US2006/003717

absor pti on enhancers include surfactants such as

sodium | auryl sulfate, palmtoyl carnitine, Laureth-9,

phosphati dyl chol i ne, cycl odextrin and derivatives

thereof; bile salts such as sodi um deoxychol at e,

sodi um t aur ochol ate, sodi um gl ycochl ate, and sodi um
fusl@28k; cWercampargd shpeahikityiof gefidnih gnéroersible BRB B Einily

[ tes: 1 .fatty acid €. O.cs ,Cc. aci.d, .
o 0 G B0 B S Samelf BB
prolifengtivecnd lsusbad pathivags. STIEFERWSs 1018 dRrdeffectivk SHnWekitinib in
chlqugs benzet honi um_chl ori de, CHAPS g;-
suppresipg SR RhoyPhoraintien fysaswied ot wsidup d9&Rk eud AdTaans
e . I . )
Ml P R, e b7 et AOmrh 0g1 AL b ac-a7s0 pa
mutafien ﬂﬁgi ?lbhbmmﬁtirﬁlgwi:ﬂte:m dg:mtazbmm-mgso(@@, %eﬁ’ﬂinibhexhibited
especi.a referred oral .absqrptjon enhancer for the
A T N e R
sigrllihg efBétbVIRhked té @@ﬁ@lﬁﬁﬁ&&é@ﬁsi&@ﬁéssb(%),méﬂs*‘ﬁl@{-?ﬁl\}é&%on trated
|.i posonmes or mcrosphereS (or mcroparticles). hods

persigentaetipity (Fig 38 posones and ni crospheres for
adm nistration to a patient are well known to those of

ski f[dOSJIE gpﬂﬁlﬁ% Il;ld‘ii‘ﬁ 'I)H@%%liﬂ;lﬁbn l%n é%?lgglilg'-%%}g%nt Clones. Given

cont ent are hereby i ncor
the rleserceoizecordagcmitatons et AGHR ahd thegRedd&tlsaddepbility of gefitinib-

.bi ol ogi cal, terials in |iposomes. Essentially, the
resigigpefia o 3 REdiatrd SUPRrestOef fEGER, e fastedovhethesghe

mechBRERRINIBIFnP E}Mﬁgl_lehﬂ%}qﬁhi@ggml JFRICHR Qggﬁﬂr Rl 2RE W Edstant
surfactants 1f required, and the materFPa i algyzed or
cells bnreyarséds andirreyemidainhibitary might be obrrédaedmvitietlfeadions &

BB S LIS i o oy L BSSS c
InddeAC A6 Co IR traffR kg ih (N@Ifrl?i 164(CAQ5RE %sﬁs‘ial{t Qégéleﬁng%"xstrated a

polymers or proteins are we known to those s
congigfetiacragse in B Relmferpadization, spepared witheths parentahdoigeensitive
' oy . t irectly. i.n | o
cell 48 pRARkE b B OBt R oSt AR OF (R 8 ang
quantitetiorpel @tapthsaricl biokiay lted RGIR €FigS3 D0 NoCReR et étavRfobserved
. W%cros eres, inplanted for slow rel ease over a period
withfpe ffraﬂ*‘geliﬂélﬁ GrSREPTs Fusar g dhat dhisdift pat resglidron ggenstaligside,
alteratich i 4 : nd
ftien s e e b o SuR et roffs o B0
preczgeendvbamibn Hnihor gheraioedn BGFRefeifieking, a {R20H5} plodewrig which
enbodin?qt the.t¥%os£ne.ki ase_inhibitor of the .
nUMSONS LrRUTLN PN NEXn 02 tmpiraipd tacge resplis sigeepdbeefigpib's
abilify @ iARBIHEHTE adiafibn isScobirbRREY i &d9. WRIES thaction of the
. capillary beds follow ng'intravenous adninistration.
irrevigyrable idebitarpere et defectably abpeted.i cl e is | odged in the
capil lary beds surrounding ischemc tissue, the agents

ca adm Ri. the.site at which_ they

c a0 B3 rocltiREhiit 17968 PER stennii g Enpapect coll Riting
by Iteveesible dnhibitbes)The thlssued @ppragsio o8 EGER sﬁé&ali‘h@ K irreversible
RE&g%ﬁt,zoo nanonet ers._and are al so typlcalké ' ] o
ERBlinhihitory rajseq theinopeibility, thatithesq drgayimay also exbibisipersistent activity
; : ineil er t it ed
i th oo T op M Bt S 7900 EERF R on BT B R, o Bipetore

of which are hereby incorporated by reference. [0056]

Preferred microparticles ar® those prepared from

bi odegr adabl e pol yners, such as pol ygl ycoli de,

pol yl acti de and copol yners thereof. Those of skill in

the art can readily determ ne an appropriate carrier

syst em dependi ng on various factors, including the

desired rate of drug release and the desired dosage.

[0057] In one enbodi nent, the fornulations are

o, N a o
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may be prepared by any of the nmethods well known in

the art of pharmacy. Al nethods include the step of
wonroosgsagst he active conpound i nto associ ati onPOITUS2@6/003717

carrier which constitutes one or nore accessory

ingredients. In general, the fornulations are prepared

by uniformy and intimately bringing the active

compound into association with a liquid carrier or a

finely divided solid carrier and then, if necessary,

tesittthe sifeetiod these inhihitarnem thedSCH-Hd 9Yﬁ1b110ndwh@elafr oanmer cell line,
f f h d
Y A S

lina l’vtas @Iérlwétbdwm&qjﬂlbm&hatf}ﬁﬂ Mot BéenQftated8vith an BGFRAAKiSitor,
g_ ﬁ &$avor|ng agents, binders, surface active

in aaémgé atithis ngaiiongs nptiquelnassociaigd pethrcaireddve gesistance.

Bd?h BQL9tnd ?ﬁ(ﬂi%&g'cggsﬂé}%l xhéle %Ef%%}l\%qgaﬁ &:?ﬂ i By

[ 0060] Conpounds of the prese t net
suppressuey lsgapt-endECEREGHR mltd)prlrosphomlytlbleami mmeﬁmrmgnaling, as

dm ni,str e, respirator ract snu
aeBfing Sy b AL AR Srosrapridtindictis 47 siiady ol threc”
irréeBdible '1ﬂﬁbi@&%§1‘5prés‘§éd profiedrhi G inQhis cal TIH@ uf?c[er cGndltlons where it is
conbination with an inert carrier such l'actose. In

resigieri tagefdidd (Fie. 93 They, asevefsitdle ERBB Udnrhj’@mtﬂbemﬂoﬂmblf&ctlve in

than 50 nmjcr. f bl .
cef oG § 70 BomR 5 Pl s Puedi SH Rl Bufi g g g wia-
typeirecepig, [ 0061] GEneraIIy for nasal adm nistration a

mldly acid pHw Il be preferred. Preferably the
' of the invention have _a pH of from about

co ion
{TE{)@ mor SUprestlsy copifymitherapar o il 790N myfationsin Z§7I0R as
B t
Se“??ﬁaﬁ R B BB o) M RN R Gy BbtideEan activating
mlhz}tdmoadsb@aﬂed vdthi the eiho@efde ditreqpireh@siatancn(16f 183 However, this

har naco |. conposi tion that contain
R PR CRPGu G UBE BF Cis st S BHRFLPA Ebyighe T790M
mtwdtﬂﬁrrﬁzl}f)&ﬂltdlﬁ ohl‘?% sl @adion @ delOkit it mMidied. PRse gbééFva’uons
f or mul ati on. pi cal |y such conpositions are prepared
imply thﬁjl@éﬂg}mr@gs’t@op megcharisme gani ebexist mnegwgen@ tumors after an initial

s RHRRTO B0 oD QURHPE oA A R b luee dagines
su@est(ithditéf mﬂﬁpﬁfdepbnd&ht&eﬂﬁtaﬁk&r rédhaftisis s eeqaglly, if not more,
redi ent can be m xed

nmul sji fi 0063] The active
eff@ﬁtWﬁ t@@&ﬁﬁ T&RYM %\ S\‘rdaﬁtéﬁtlcﬁ’r igseffiin .c%%gmg drag repistance prdiptag explain
v .
o STERIPELLPL 6 H ARl FPRLAEL 2y 09 i o
acqiirsd igeftalb hexigtanve dSuiot mvbb/eexmn[da@rEGFR heutaticdis at a significant

exanpl.e sal i ne che hanol or
freqHeReT b T BT A bR AP StcsPioh gt ckingn Hoppver,  should
be A&l HREwelhife SAMRADI TGRSRV R i) 2l e ﬁﬁ?l;éﬁf Sofs that we
. auxiliary substances such as wetting or emulsifying
estahyishedsin yorp, kaurﬂﬁfenemglsmgembls tlaat dddlhenal inkesheki 5ok mayy lvanicibute to

e i A ERbL BRSSP e 500 RO

clohérwadhibied cemparablel seiketivihaiotae Biéveialé FRBVCARILNBIE
salts of the conponents therein. Pharmaceutically

accﬁﬁ@ﬁ le salts include the acid addition salts
(fo wi t ARl iRcalesirking Gfgeness he%eeacﬂogrw@mwwEWR
s PR o BB arole SEPMARALS iOfnfteq BY AR i deffippment of
organic acids as acetic, tartaric, mandelic and the
like. Salts forned with the %ree carboxyl groups can
al so be derived frominorgani c bases such as, for
exanpl e, sodi um potassi um anmonium cal cium or
ferric hydroxides, and such organi c bases as
i sopropyl am ne, trimethylam ne, 2-ethylam no ethanol,
hi sti di ne, procaine and the |like. [0065]
PhyS|oIog|caIIy tolerable carrlers are mell knomn in

o s o o o,
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Definitions: [0067] The terms "ErbB 1", "epidermal

growm h factor receptor"” and "EGFR' are used
wonwmroshaageabl y herein and refer to native SeBUEWsS2006/003717

EGFR as di scl osed, for exanple, in Carpenter et al.

Ann. Rev. Biochem 56:881-914 (1987), including

variants thereof (e.g. a deletion nutant EGFR as in

Hunmphrey et al. PNAS ( USA) 87:4207-421 1 (1990)).

erbBl refers to the gene encoding the EGFR protein
drqgrremremce ipgitis @dd iregveisible ithebitoss o phitheicquirg] whisehesapears to

be fife (A0 VS TR @ i oo e HodRieomat Hedidpoth$HGFR in

resiNin® 08 RA8ay( KD th@ss@aﬁoﬂuﬁ'ﬂ@@%rdfﬂﬁulﬁ@i}m&ﬁpl@ﬁ lafithe low pH
sequences of erbBl /EG-R may  be found in Figure 5.

of {n@e@élju arfygsigles. crenwgérra‘cqmlbhetoyossﬂmkmsqfﬁ@e Tegentes would be
un%féc%d\fﬁ:ﬁugl? Icc{%en ﬁ‘ochsqﬁ E&eﬁt%fﬁ' ickg-jgeAﬁ %ger%%gylgt%h@er% gﬁfeitlmb is
stablyanhaineied tftei pasaagelolﬁ celeafvedp ko migaleﬁﬁionsl lrt e aB':haace of drug,

i ncreased ki pnase activity is a.direct res of the
Sugga%t}ngﬁﬁe SeRSH QY SRigapglical é&%twna&mg?@s that B F&Eﬁfwmnover
may EAEHEHES PhrBinh Tech il oD fr #ERGY callOtl relfiy studied by
usiggevaileble cénical §pegnndns,dﬂcrg1fmatlorpom11 tgen@nicadtatatingg iney be

tities or_ biol roduct
reaffnf HrtGtecatinieol o S e Bt SEngiBeigis Sichia mpehanism may
cortbtE @ invifh saied pefitlighedsistaide inl ﬁ@wﬁﬁ%‘tﬂﬁﬁcuﬁéﬁt'cﬁ%aw who
bi ol ogi cal product is preferably, but not necessarily
do ot hee senordary aputeiqnsie Z&d#oound, but may al so be a
| arger conpound, for exanple, an oligomer of nucleic
acl ggfm rl?re@&%f%?e EIQB %&‘Bﬁ@é%ﬁ%‘ ém't@ BJ: gﬂé&ﬁ/e% Bbé}%ming
linTtation proteins, |gonu eot 0ZYyIes,
geﬁ'ﬁrlﬂz ;asismncghybdmmddtyethe] $796NVIRhIAstion, iap (emecﬂthatqscsumably results

fro éaglj%rs%gatﬂgjecbfnﬁ@:b Jﬁ‘t?ilta{hgg and om?l%mgg{' %hgggntg;g rregld];e While
this \f%ﬂ&%sl i PREESss, éﬂb@ﬁéﬂ ‘i’t@@ve?s%l@ nﬂ{i%&%@cﬁg{ fal-387,785,

fecti veness and physi ol ogi cal safety.
Calbipghera d37)d gias shovet foelohnbﬁéhelsmaseefcemy oHthe A& 98N EGFR rotitant

(17}, Yol Bl TR b S T cORRHR T BRPLIE o eS Fsue

fromelehbsehicd &Pd dhildride @ hositibes oBeheeSeRRNE], WA i§ ?kesent in
effects at the cellular, organ and/or or%anlsn1 evel

gefitinih el vesrastdefed & @Ber%r%@eréqaﬂléwﬁy bipdiagte th@gmﬂtla@tmwthionine
1L . .

o | AL R 2 T s g LSO s

thatspogitiohi in dhret anli kweering, ew@esmrig t}hhﬁhamehdrexgakﬁhty to b1nd irreversibly to

f.e vene d/.or..a therapeuti aII reater |eve
EGE’% 1%15%%131 éfé@fﬂi@l}gnlaﬂ%@ffeeavefe% Zeter i yfgsemae PER gpegEigsteric
mte&ra&l%ﬁ%ﬁﬁrm g1 bgp |T‘Bh§@hés"e(i’1‘?lf=\ﬂer£91'ét1 n&k | 5%e

sanpl e using any of” a nunb proce ures, are
brogdy leffketoserin icircurheerding a vatietypdresigarica méchaisns,an addition to the
T7%ﬁ@P%§¥re chosen being appropriate for the particul ar
sanpl e. For exanple, freeze-thaw and
al kaline lysis procedures can be useful for obtaining
nucl eic acid nolecules fromsolid materials; heat and
al kaline lysis procedures can be useful for obtaining
nucl eic acid nol ecul es fromurine; and proteinase K
extraction can be used to obtain nucleic acid from
bl ood (Rolff, A et al. PCR dinical D agnostics and
Research Springer (1994).[0072] As used herein, a
"“cancer" in a subject or pa@7ent refers to the
presence of cells possessing characteristics typica
of cancer-causing cells, such as uncontroll ed
proliferation, imortality, netastatic potential,
rapid growh and proliferation rate, and certain
characteristic norphol ogi cal features. In sone
circunstances, cancer ceIIs mnll b e inthe formof a

-,




aut opsy after appropriate consent. The entire kinase
domai n of EGFR was sequenced after anal ysis of
wanaelomseds PCR products. Miltiple clones of exORCRWSB6O03717
sequenced to exam ne codon 790. Mutational analysis of
EGFR (exons 1-28), ERBB2 (exons 1-24), PTEN( Qxons
1-9), Kras (codons 12, 13, and 61), andp53 (exons 5-8)
in gefitinibresistant clones as well as the parental
NCI - H1650 cell |ine was perfornmed by autonmated
TslalqUenBrasgnaf of BGIFRI THISM axdatioraatvdry dowk ifreguienty imniecurrent

sagﬁ&nce é;gf conditions available on request) wth

P rEER sequenci ng by using dye term nator
chem stry (Bl GDYE version 1.1, gARQ%ﬁed Bi osyst ens).
Sequenci ng reactions were run RES3100 sequencer
(Appl i ed Biosystens), and el ectropherograns were
anal yzed by usi ng SEQUENCE NAVI GATORand FACTURA
sof tware (Appiru@thrBi 0SYy SOV mbidh(S] WalBEHRr at e
resi stant subclones of NCI-H 650 cells, these were
treated with pfifly met hane supfonate (ENSg 600 nmg/ m ),
allowed to recover for 72 h, and then seeded at a
density of 6 Rediene®l!s per 40-cm 2 disklygn 20 nmM
gefitinib. Relative resistanceof these cells to
gefitinib, coppapfgiwith the jrreversibl g4 nhibitors,
was achi eved by seeding 5 x 104 cells in six-well
plates in 5% RCS,ad3100 ng/ nyy EG- (Sigmys in the
presence of varying concentrations of drugs fol | owed
after 72 h byp %‘% gqcells wigh 4% for maldehyde,
staining with crystal V|olet and quanti fying
cell mass by using the Odyssey Infrared | magi ng System

(Ll Bi 0G| b
ot AP SRR GG R A b ) clobAlpERBrbducts sopgaled that
minerity éifadleket edthirdtwe dhfodolindréssiomardaidinRNA T790M mutation.
ol i | eotj des_targeting EGER,  ERBB2 (both SMARTpoO
£ onOPRGr e bR IS G ieR trpghout e pERLSEON AreIngepRRd herein
by(rgggn%)s in #2l@tigty.r eme GENE transfection reagent
Roche Applied Science). After 72 h, cells were
stalned with crystal violet and analyzed on the
Qdyssey Infrared scanner. [0076] | mrunoblotting and
Signaling Studies. Inhibition of EGFR signaling by
i ncreasi ng concentrations of gefitinib or the
irreversible inhibitors was determ ned by seeding 9 x
10 cells in 24-well plates, adding the drugs to nmedi um
containing 5% FCS for 15 mn, followed by a 2-h pul se
with 100 ng/l EGF, and harvesting of |ysates. Lysates
were prepared in 2x gel |oading buffer, sonicated,
boi |l ed, and then separated by 10% SDS/ PAGE, fol |l owed
by el ectrotransfer to polyvinylidene fluoride (PVDF)
menbr anes, and i mmunobl otting. Antibodi es used were
phospho- EGFR Yl 068 and phospho-m t ogen-acti vat ed
protein kinase (MAPK) (Cell Signaling Technol ogy,
Beverly, MA), phospho-AKT (Bi oSource |International,
Camarillo, CA), and total EGFR MAPK, AKT, and tubulin
(Santa Cruz Biotechnology). [0077] Analysis of EGFR
Internalization. To denonstrate internalization of
EGFR by fl uorescence m croscopy, cells were grown on
coverslips and i ncubated with 1 ng/m reconbi nant
human (rh) EG- (Ml ecul ar Probes, Eugene, OR) for
various intervals before fixing in 4% paraf or mal dehyde
for 10 mn. Coverslips were washed in PBS and nount ed
with ProLong Gold antifade réhgent (Ml ecul ar Probes).
To quantify EGFR internalization by cell surface
bi oti nyl ation, cells were grown to confl uency,
pretreated with cycl ohexam de, incubated on ice for 1
hwith 1.5 ng/m sul fosucci ni m dyl -
(bi oti nam do) et hyl -1, 3-di t hi opr opi onat e
(sulfo NHS-SS—blotln Plerce) and mashed Wi th
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agai nst transferrin receptor (Santa Cruz

Bi ot echnol ogy). [0078] Results and D scussion [0079]
waneadeyssss of Recurrent Lung Cancers wi th Acqui Pem/UuS2006/003717
Resi stance to Gefitinib. Recurrent gefitinib-resistant
NSCLC devel oped in two patients whose tunors had

har bored an activating nutation of the EG-R ki nase at

the tine of diagnosis and who had shown a dranmatic
initigl clinical response to the drug (1). In both
casd8091r ogREFERFNGES ast ati ¢ disease in the liver |ed

to the patients' dem ses, 1-2 years after initiation

of t feent 11S ' [

et TR I o e, Bl YENS Ok BBl lGlperary
per segimeng éoreflvirved semsmtll zélh mEGaRt e Enigb hMdBH8R) 346:92-
as \zﬁll as the presence of a newy acquired T790M

nmut atton (Fig. 1A). Interestingly, analysis of

unclg})ngd ]50?[\ E)rog/zcts showed the initial L858R ==
ut AP B Taap Modissta I3l otah Bibcwryamdsafesnef assnsaifioinhibitor of
anh ty I ' [ r

el L e b ARG B AL B e

at 20pHe44483k093%bne-fifth the abundance of the
corresponding wil dtype allele. Thus, this

- I esi/gteape CLlaEsiB-tataed thetapbitiappeithed i HghaR cBERAIExdp Cell

only a ction of cells within the recurrent tunor.
[OO?@P' @géﬁéf:r%g@ved ei ght distinct recurrent
nmetastases_in the liver after the failure of gefitinib
-t hergipypen RN, AV alkerrF. Peuliet N foarpsi BRnY atdeS Wo sirgaskd W. Epidermal
sengidval at arion.. present..at -t h

ex pgct eg f%}g?#%ggpo%ggé@é@%é%gﬂgﬁ%ﬁ?ﬁisﬁah’i{% ExpCell Res
sec3fBR8§4:EEBR nut ati on was detectabl e by anal ysis of
uncl oned PCR products from anyof these netastases.

. Howeviettek EINOg PhislisRNQGUTHS CoptardGRGPERPULS, JenkiRENA,, Lee
T790M mut ati on was_found to be present at very |ow

fre ﬁglﬁ DRYse WiV est-2 phendtyngr residts fenna e ipeint umgation in the EGF

ingﬁé@%@@g@ r%%efte}sel?%n]fé) ; ? biﬁﬁ Enlélt?f 'fgrr}f tr \%n lofﬁie?n
: 0 5 I O
0 oMEE Mo T, FEL TR g ME ECE R Rl R ettt g g ancer.

cl ope®)371:8995 Wand Table 1). Taken together, these
results are consistent with previous reports that the

. T790MuEA RRUBBert SVDBESRASHI & of WiRucn bt alfiRlioRt) bf theRpRirmal

of acquired gefitinib resistance (three of seven

t ungtogvth fxstormedeptor pene inchunzanczlipias. Froe Natr AeadeSci.d992;89:2965-
preyé sly noted (18), even in sone cases with this
resrstance-associ ated nutation, it seens to be present

in anly, a. | fracti of tunor ce|Jls within a
- eckiirbni M bam kil pouideiicsntesngguont tr receptor
addinbitaatalitieeban idspBeadbn! %ﬁb StAAGR Al %ff’efs‘tg %h\fg&pgcﬁ é:%nction.

cases Wi thout a secondary EG-R nutation and t hat
mecHasrgsRs 20 P 0wW20h t he T790M nut ation in ot her
cases. [0081] Generation of Gefitinib-Resistant Cell

. Li n%@dw:]cter,SM Blixglew-mlley Oy IJ droesl CD EDBesdityl &ﬁ |ff&}1&lidy0ﬂ I%piderrnal
G ven xcellent correlation hetween the clinica
Fe <SSR Gafil S0 sl i i e agaeh R 2000
gefad:1383bt3ggnsitivity of NSCLC cell lines with these
mutations (2, 6, 22, 23), and the limted availability
of clinical specinmens fromrelapsing patients, we

nodel ed gefitinib resistance in vitro. W cultured the
bronchoal veol ar cancer cell |line NCI-H 650, which has
an in-frame del etion of the?£GFR ki nase

(del E746- A750), in 20 nMgefitinib, either with or

wi t hout prior exposure to the nutagen ethyl nethane
sul fonate. This cell line exhibits 100-fold increased
sensitivity to gefitinib, conpared with some NSCLC

i nes expressing wild-type EGFR (6). Wereas the vast
majority of these cells are efficiently killed by 20

Y L T e



for ERBB2) (Weth) (Fig. 2B). Al three drugs are
irreversible inhibitors, nost likely via a coval ent
woao/osaisk t he cys773 residue within the EGFR earalsyioso03717
domai n or the cys805 of ERBB2. Like gefitinib, these
conpounds denonstrate increased killing of NSCLC cells
har boring an EGFR nutation, conpared with cells
expressing wild-type receptor (Fig. 2A). However, in
contrast to gefitini ai nst which resistant clones
10gr ¢ Husaait-§S g\gqgg.p éaln@%@hcgf, etal ghhejenhgneed tumorigenic activity
con lish ¢ 123
cel I g#‘%‘ﬁﬁﬂt fortD 608 MABPHEchS: ERLBE L fpfurOftetls
i nhmimdha:hectb;athra:sbnlddmaiabf msnmﬁwmdﬁnd@no avsiatdhtafd

Dep SRAGTUE P I eGBES P i @%ﬁ?ﬁ%ﬁf s Z‘E’)GFR[ and
ERB 2 Expression. ai n insi into the nechani snms

11ynd&respmhy, H@né@quﬁs Jenen Ly T %mOdqcmab an@gﬂhtl%rrhz@ogmf

t he (385 e

i nhi bi toiﬁ}&% a?&?igi? b \eﬂt/(ge‘%érrr%x eeggg g{l é]glr ({hzl& S eve}op eeInF of

| i ndsrceptimaftrastiepaal)ehérapyp fon besaEReahoer. Chsder Tydat Bick 2000;103:57-

ve Eg;e previ ously shown that siRNA-nedi ated knockdown

R triggers apoptosis in cells harboring nutant
t not in those with wld- tyge alleles (6).
2

124 gﬁl?fﬁl?ﬁﬂﬁ: y ortpraent apverh@)pnqacle’@dh PatBIeRkOLgenper dargeting the
t hejgpig Qﬁdétg!rrdugh HAS REAH F’f 'C’aﬁ%ér\f?e% ?&ﬁ“‘ﬁ%ss 2970

conp ction V|a|I|t

13 SURUSHHL AR M Wﬁpu{nﬁf P -

i nv alhitsitdrGF Bpidetiagletident Fagéd sigialiap vath sianiil f@Bhcer therapy.
ef fector Because HKI-272 and HKI-357 target both

EGFR2B¢Hd R%@%ZG%Q H-34 est ed suppression of this
rel at ed rece&;or Knockdown of ERBB2 in NCI-H 650 and
14 ¢ sMyailqariShi FakessiNd; Muthugwemy K, Risncsl B.oSioweeedl, [Aotmga CL.

t [ i.ng a role f
bR bt Sepopcber SHEIACT o Befte )Tl gy 201839
sur {rosad) ishigitaHERR e (emB2y-oldrexpiadshr brogst B4R cells in vitro and
mutatioons, Inhibition of EGER alone by an irreversible

|nthWbeh§@¥§§*@@obél§§§?@§?%nt to i nduce apoptosis

g&%ltlnlb resistant cells, as denonstrated by the
15 eff pspe VB sBasso k@ vwgimich (i), &vsmNrrﬁm tyyosing kjisess imdbRor

(26 ” nt d. Ienent
cf 201 B ke BN AR IR S PR R Y erowin of
si RNERaR dvérh;q)ressﬁigl t&bﬂok télls. Chnder Ry 2061;61:21840h0id8. t or s
that target both of these famly menmbers, the

16.pot Raisoa!M/Igasiiohd 0fA, 8¥aY D, Bhilbzbil @59, \&%%re@mesoral epidermal
consi der ati on. [0083] e conpared the ‘ability of
gef SHoMmil Fiokos deqepiosvigiosing kinagrmBibfitaryii 1$ yell rﬁwpm‘tetdwd active in

sup [ r ct s_pf EGE )
DRSS, SRR by AR LSRR P Aol 2002
HKI 2B8224Ma850.0- fold nore effective than gefitinib in
suppressi ng EGFR aut ophosphoryl ati on (neasured at

17.1r esHerbet R, Nibddox AM, Kétherabélg WMAEKet RN GRRAGY bt | kéﬁlﬂeﬂrﬁhl growth
par ent al NCI -H 650 cells harborin the del E746- A750
Ec;ﬁiacm reeepientyresieg kig@y inhihiter 21§35 inigprarally welltnlerated and
dery f X
conti ety Mol BBk laBeerBAY R i5iagoutes of a phse
p hdstplab § yliat Oeoo]. 2@0239.38058835 gnaling effector linked
to gefitinib responsiveness (6), whereas HKI-357
denonstrated persistent act|V|ty (Fig. 3B). [0084]
Altered EGFR Internalizatiof?in Gefti nib-Resistant
Cl ones. G ven the absence of secondary mutations in
EGFR and the persistent susceptibility of
gefitinibresistant cells to si RNA-nedi ated suppressi on
of EGFR, we tested whether the nechani sm underlyi ng
the differential inhibition of EGFR signaling in
gef|t|n|b reS|stant ceIIs by reverS|bIe and

-, o o - I T



irreversible inhibitors are not detectably affected.

[0085] Inhibition of T790M EGFR Si gnal i ng and Enhanced
w@eabde/osdsBi ng by Irreversible Inhibitors. The eanase®ed003717

suppressi on of EGFR signaling by irreversible ERBB

inhibitors raised the possibility that these drugs nmay

al so exhibit persistent activity in the context of

cell's harboring the T790M secondary nutation in EGFR

W thereforetested the effect of these inhibitors on

18 he Baeylen, BipchindBrkRansan Voot ak Phased sefets phatmasekingig et
S o op ity R RE D] S0 M SV P b Qe Gl Pactor
pa}q II?OEptbh‘@todnmi(lm:sb nbi&bnnort frﬁﬁitleﬁits wiithhfidselecie solid tumor types.
i nhi at this mutation is not
uni (J 63%2@& gqa%%d}mﬂg acqui red drug resistance.
Bot h HKI -357 and HKI - wer e _consi derably nore

1961 1 ddpangll % Raip @eﬂe@bwbb? eha shwneg@yngmm gedies ¢filieepidermal

EGF r | l.ing,
e o R

AA) hls&pmgmgly andainf blebh]laeeoﬂseqtﬁmedfs&iflbllzcﬁzlpt@hhtbbi:tj@ﬁSJ Clin Oncol.
sup iferation in this ce i ne under
congpﬁf% ]\?&ﬁgre it is resistant to gefitinib (Fig.

4B). Thus, _irreversible ERBB i nhibitors seemto be

20ef f é%tsl Mg, NatadeRPs HethsbR P 6t gl tHiEcary o6 (obitnib, a» inkabitor € the
Ir gcg d'eﬁne\’l"[gg%\g@] fﬁ%fel%cééﬁ&{ tsrléo(‘siéfgn a%g bggmp% lngattlié%gpents with
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progressi on of the cancer.8. The nethod of claim7,
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conpared with preceding tine points.
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