Descri ption | NACTI VATI ON OF A PATHOCGEN I N A SAMPLE BY
A TREATMENT W TH FORVALI N AND WV LI GHT FI ELD OF THE

WO DMENTIOGN [ 001] The present invention rel at eSPCDER2005/005737
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met hod for inactivating viruses_by treating a virus
contai ning sanple with an effective concentration of
formalin and by treating the sanple with an effective
dose of W light in a flowthrough apparatus.
BACKGROUND OF THE | NVENTI ON [ 002] Effective
i nactivation of pathogens in nedical products has been
a public health concern since it was di scovered that
previ ously unknown di seases can be spread quickly
t hrough the administration of therapies. Therefore,
bi ot echnol ogi cal products are com ng under
i ncreasingly stringent standards intended to decrease
the risk of transmitting agents by their use.
Potential contanminants not only are a problemin the
manuf acture of bl ood oroducts but also in the
pr odiRE; I RIADN FRINHIBITOR
critical steps in the productlon of vacci nes agai nst
pat hogens, in particular viral vaccines, is viral
i nactivation. In the case of virus inactivation
fornalln IS the nost freouently used inactivating

By ROUND Hh Nt INY ENFION, The formalin
|nact|vat|on step has been validated with established
analytlcal procedures. However, the introduction of
hi y stringent qualjty contr tests, suc S

ﬂma| i aﬁff@éqrtseetﬁwmt@nﬂ%étr%cte@togmmmﬁléw%ﬁ%da wghegs, for

éjﬁ@@i@éﬁ&ﬁg GflerRIl 4GNER1RE chifsh. 9K Bhrticular, the present
ct|V|t In some cases. In an éffort to elimnate

tth@tloess; diveted tafreeshodsi foymamefhetniing medicamgpisicompaping cisplatin

g A e

treatnment, UV inactivation has been considered for
integration into the.manufactur.in use . of

B £ ool CARCPT s AR o 0 AURDFBG P PRI VST
hasrdes Qedjﬁﬁﬁ Eﬁl@ieﬁ%r&ﬁfhofa@k ofﬁﬂffe@éntﬁhm&“and(tmmmy to invade
Pub. Health 26-33) .and W] f et al_, (JA

(log éipsups and mgasmlzy M@n@@é@tlﬁ arplignancishiiige ml@t ‘fagious degrees
ifogf}%\tatentcégs%@{ﬁt@hee Sl RAS HBART € they used W

I'va s vaccine. Poliovirus is an
unenvel oped plconaV|rus with a positive single

anded in a.,sin se [
SEhone 1 <~ Ao aas SEwsRefrd R G IRy Rt Syt ast fow
Sdch@s gotht igettent bfvdrivls case oﬂalﬁqa.npai The Eﬁ)st/d:cftﬂthlon‘l&psécﬂtypes of
roteins, UV-inactivati was shown to e
P%@lﬁttc\%a&@mfse@%lu ; I?lﬁé AR mEREeES (eacatp Bltqsgtltr@?edlfosfalmde)
| MNeaRntGiL Y., efotidivxRE ogfb%{te aftABortigty Siet §-ﬂfu@fouﬂéﬂ a pyrimidine

i nactivation are prlnarl nuclei¢ acids in contra
tantggopist) microlbule disrapters(gar efmctslyﬂma VirblasHne, wclltaxel) DNA

n
CREHER 45 BB RO AR PP ent B B rapy (e,
Usmionded, iflsddmida). or f or mal i n-i nacti vati on
respectively, when inactivating the particularly
resilient poliovirus. See, e.g., Mlean, et al.
leﬂ) erien C&écokcﬁn RethBmegigail @lﬁcéﬁ InRouted Wingandéa ﬁlsCﬂhB eﬁlgle largest
r

0og. Med. Virol., val p. 122-164 (195 [ 005
r%ﬁ%@fi ERCTEEAHE Mbﬁt@é&ﬂt?éﬁzatﬁs Bidgagesappitle 3@1‘ ALY ét% ept cancer

t}f%qg the@%@%ﬁ?cﬁwokcﬁﬁé to (ROIMEHA B8 OrRBWETi898here are more than

ustry, drinking water. UV disinfectionis a
phyS|co chem cal process, wherein coval ent bonds of
the cyclic nol ecul es of the purine and pyrim di ne
bases are disrupted by the excitation energy of the W
wavel engt h radi ati on, damagi ng the nucl eic acids and
the genetic infornmation that they encode.

M croorganlsns such as bacterla and yeasts, etc., as
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concentrated viral preparation as used in the
exanpl es, where no residual viral activity is detected

wa@gi0ag1dne very sensitive Vera cell cul ture teRCT/EFN65/005737
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inventors have al so surprisingly_denonstrated that

this method works particularly well for envel oped

Vi 565y %Q B, BfwRid S, %Qﬁ’d Elldﬁaﬁal Aok QIR GE dafsihde

unenve ope viruses, suc e pol 1o plcornavirus.

Thpoxihatelyviet yitias dneatps) eranatly | NPTLC as themsost pmrries form of lung
oduct i h

FBRE B rong sty s CoonnaRgl bt 2ROGR B HREAL R une cancer

age suitekpadtieoh @he&tpil prachelemothdrigsl, HE]IiEEalone or in comblnatlon

trains. SU RY THE | NVENTI ON_] 00
SEDIG R PO R THFR h6 Cmiogh FaEaapettNSCRR: Bgpntthat have
Bleb:0¥ovih 0 KB HCYvE T lee %&blﬁﬁ%%@f ggl %ﬂéﬁﬁdl@?t da%bpl}itmapachtaxel
virus contained in a sanple le retainin
aloretgaeli tobetpcam @mqwan,o\gmrpkhmey gencifahineg, %sgthe\%&ﬂkmase
Yfrl]l\g}gi;t?rls ggfi [ntu%%a l‘lthl’lliJ h@lngllﬁhﬁ %g%tggﬂllﬁ%%}f%?ﬁ?in gtm contalmng
(Dombﬁtdnomchbmathbfdpy negimenvslidve et sm)wrrto produgh ob;dctm&eresponse
thro o prod t ent
SRS URAPiE e R e PLRRRT v b e e A e BRIy (Weick, 1K, et
rﬂir(@@]z JUCHn. @EC_EN Q(Epl Iﬁmmﬂ BN Hebn TofortedNiahNphdiiixel has single-
009 ccordi ng one pect of the | n%entl on,

@Bpla;tactw@y gbﬁ%d\fugﬂtﬁmvwah FRFPANSFERISHHN g Fange of 2450 24%

' E/ﬁﬁ-@ n Sdeal £33) CRJ¥ptdxel NY

( lltl})elwfsK Qt?’ gjggggzgﬂmn%qaﬂgé;slgﬁpiﬁé W th %ar)] effe(}:(t ive
(combmﬂtlpa& hoe shbwh oelatvedln highrespense ragﬁgkglg@ﬁpaq@ Itygar survival, and

SAIT G e S R R D 4 0n 8 e

AR D 205a-266 Y With » paclitaiet elus &a%plaﬁn eégimah) Iyspdnh@raltetsmuve been

rate of th thro hthea
56 the rtaP%%O%?eﬁ/a %éf’ AJtVY}tha a«'ir Sfﬁl(%ﬁ %?tﬁ %133%? %%r owever efficacy
[#50dh frEhtRBRk Resuch gk b kpskiRe ReGherPdantheeefREEDSE St@idard therapy at

inactivating the virus to be inactivated is an

enmesshbped virus or an envel oped RNA virus,

respectively, and the envel oped virus or t he envel oped

RNA virus, respectively, is wholly inactivated. [011]

/56]:or di n@ver-capesdien oﬁ@pepidennahgsoxmhdwtdﬂ@caotme&ﬂﬁﬁdl) kinase, or

r I nﬁ%#dyi?lﬂié g? §5 ?(1?5;())9{3 ayllthlélg{lﬁ%ancg r,,?Tﬂngludlr{,ghbreast lung,

%é&éét@lcdnld\lﬁ%@ @Iﬁmmroahct@sﬂ(saiorﬁc?ifrm jadal. @5 iOrit. Rev. Oncol.
subj ecting the sam e Qs

Hegrtol A3 3p1 414 Wﬁl%u@%&e% lgfl%ls?gdr%ng lﬁgel%fvg% Sffiribute to
"’EH nﬁh%ﬁﬁ ﬁl‘(ﬁf)’tﬁrof aaeReiork. N khR iRPRA  RInUsufalad 111 ﬁle EGFR gene

st ant erpendi cul ar to the dianeter of
|Iamals0\bhen ﬁqund:m gpre(ase) cqllnlas dnhoriganiripyr(Hetatich, MEpet(aﬂ |(§2000) J.
s PR UERAD & 1o P RsaEH I 2l 265
[/Odtﬁ/]atlblm oAEQTFBf tinnéated sn‘gm:hrrgmmthvga‘ys tphemotavaritiple pradesses that are

rregllelstreated W t %fe[ctlve.dose.of h}VIti ht .. .
RS SR BUGPP Bp S A OE i 1By HTORIE B e RLEY aaf invasion
Viebfeaddll Hobisiane ikRIEeNbT @l @éslseincé OTﬁ’GiﬂelVBlopﬁdehhﬁ)bl gke as anti-
the inventors are not bound Hén@ﬁ heory,

tTRBQH Agent R copmeuadsyibat direqly @S%?—C‘ft‘ﬁ@ QShBEFR. as well
a4 ahﬁﬁ il ﬁlﬁﬁ%ﬁﬁ’&%@h@ ifake Sﬂﬁu 'b&'b@&kﬁ@@?li%@ﬁvétﬁ% are areas of

VI rus or t volume Tluid nam cs

ahtenbrerepar¢meftart 8@5@1% %3 @mdﬁ%k@mmw Bibp 420020 irer{ds igMol.
Ege%lﬂ,ng Lé??]‘?gé%% g%%t '@é’ %;:is '@%a@lﬁﬁ £ Cﬁ gg fO%Si Ngiiué dﬁ@@ tﬁrﬁg Discovery

E¢eapli 8). Sewoial séucﬁék)hav&lﬁéﬁ@ﬂﬁfaiedt d’rehsmiiiislad)dlaoéome EGFR kinase
i nactivating allows producing vaccines with high
antigenicity and i nmmunogenicity which elicit a
protective i mmune response as shown in Exanple 4 (B).
[014] The term "sanple" as used herein includes any
sanpl e contai ning a pathogen or a part thereof such as




flaviviruses, togaviruses, retroviruses,
coronavi ruses, filoviruses, rhabdoviruses,

whewvgayiorases, orthomyxovi ruses, paranyxovi r usBGI/EP2005/005737
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arenavi ruses, hepadnaviruses, herpesviruses, and
poxviruses. As denonstrated in Exanples 6 and 7, the

t t.hod th t |
T A B G
E@’gain a&h‘éﬁzﬁntﬂbz[ﬂcbﬁﬁ@r chamodmmpaum?agmtmmehmse@t o) (Fdallcacn, D. et al.

nd _adenoviruse 0 S0
CR0-F Smim arol ewva iy Heder X el i ERPuh DRI Hilo e

of716mse! pRagde, RN i B6DSGi. Wah URE 9:4 785 aTB Y] Wases N. et al. (2002)
togaV|ruses retroviruses, coronaviruses, filovirus

Priise é@nm%lﬁganw&ﬁa&ﬂﬁr&?geEOHé‘?qehQﬁyS‘(tcﬁh (200dNeture Med 6:1024-
I

R e L L

(ﬂ(IOBp@imo@mrcasEss 9fk5r66eb55lr?rp$céomam, B. rﬁt aLI@0923) Int.JuBadiat. Oncol.

B0 R, SOEL SR O RS Pees. 115

m&ﬁgcsEetmn qteﬂ»s))sr:anba mosmmﬂowm oomstaymﬁeefter (€999) Clin.

A
(:ﬁﬂvgbpg"gl d a an%%@sr 9@@4@195@ @brd¥d1IoUE €8t a QOB T1AS Cancer Res.

tion are the COFOH&VIFUSGS

|6ri3<789{$|7ﬁ@ Ghwwald, s and Saddlga, &4 A00D JSbFaErC@Hmdtl@ 95:851-867;

S
e
JzqBhesperbReephiatidahee, Thet. 3R 6DEBOBEgampAalli ¢fi zﬁ (@GM)Expert Rev.

pebaromgr bR LS, R Naproor Do

Vi§de98S BRI RERO/S red §B%200191Ouﬂéhﬁ@p@fdn@r}ilﬁb&\mrmeSB
(such as vaccinia or nodified vaccinia Ank

vireaga ) L. ainldlohsqseloilr G8RY. Cyreepy PrpieR Ongel. 13491-498; Ciardiello,
I theﬁ' @66@%%& fc%cmtétoa 905?&@63alpaen@1ﬂmrma§§ﬁ@s hyst he

presen vent a preferréd di ment of the
poesfe mssap pUSc?@OIZ/@m 644]8@1 aph82003A 1 @"élroéle asInggrnatpsinpbatent

[
TR SR oo STl EP B2 R eI 0 sl wo
@rrmwmo @1/ 76386; W@92/0572hphd 3@0i0ar089842)s of a
pathogen are used as a vacci ne agai nst the pathogen.

In an especially preferred enbodi nent said parts of a
6*]; hogen g1 ﬁltﬁlﬂ’édgiasﬁb r@nPoulMieally Rl BfcéitRas kdledtRely, with a
ore or after being split.[018]" Wthin the neanin
ofide thergpeutieindex ml@tmer to mts toraciysomerissonRaligayEael gt would also

%t%ﬁ]lrtgs e'%ﬁ%accgl égﬁéﬂ drﬂXl\?#&hPﬁl% V%g g@%%%gggfétﬁugsﬁ% to the drug.
Mﬁ&tﬂmeﬁely,mdmg of ke dmxtehbdrepmdfeeap% PIBSISE lsmcbranctdbal profile. Instead,

culture test, for a t.he s ty te

RO BOSPTS VeH BRE I R R P TR RULE IS ShL exposed to
%hghtl'ﬁpé’t% 8RB EdrckRrdtvAR of H ehedtidiRérapsic agertivillaeel offengdevelop
the egg test. Preferred pass/fail criteria of the

gedigencere sichaneagent, and eeits oftancapssiesistangrfo sevarg wdfer|
%nﬂﬁ&f%&ﬁ@g Shbadigent of the present application the
VIFUS XTIt er reductlon due to the inactivation of the
virus in the sanple is at Ieast about 1 x 105, in a

e re enbodi t

T2 e br crabhHe@onakaEnt mofl sEERabuRRthgr i ifial fd oter
nggilzﬂefatlﬁg ﬁgsﬁfdlen{ Sﬁefeg?d f@t‘dﬁhﬁhdﬂfmatﬁle amerhlg?mt re]ﬁltzacr:;t oflexisting drugs

y n a preferr odi.ment _of the
RS PR ChRESs S achectle TaE ey cHPESpioss FRLEPQ BeH se in
%ﬁﬁ%‘tlbﬁtrxhﬂfbtﬁér @Rkt & lf16’dheﬁﬁ’@l}' nolidlatiag @Qﬁiﬂé (Rfnbination
hours. In nore preferred enbodi ments, the sanple is

treated with an effective concentration of formalin
for about 24 to about 48 hours, and nore preferably

for about 24 to about 30 hours. [021] In an especially
preferred enbodlnent of the present |nvent|on t he

Y | Y L Y




of about one neter, as does the lanp used in the
exanples (950 nmm) [026] The subject matter of the

w0 pwentiooh enconpasses any effective dose of WRCIT/EBIW5/005737
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i.e. any dose of WV light which safely inactivates a

gi ven virus when combined with a formalin treatnent as
scri.bed..gbove. A8 dBninished sid

DSPstat s S PRNE ap £ B oo f NGy SRR aR fninished sde

tffedtelrel@ivg.to ﬂhaeusp oy ﬂjeahérapal‘tmﬂﬂ!by milevaof ddshef Ach agent alone. In

I nactivatjon_chanbers such r. of fthe

PO o858 © bR ETERIRTOR: JRECPRREE BB T e of
coRbAaAbNG dﬁﬁfbx%ﬁht@%qh@lecolthé $un@ bf the @ﬁb@t@ of bacghdrug alone) but in
absorption and reflection propertle

Qﬁé&é mat eri al han th

other Rasee ferfibieet is Bynargistic dheciisranot thheo flthigiepealyfhan the
it 1 gy wel | as the contact tine

t%ed\ﬁlj}%éslffé&ss &ef%g%@e{ gtglcl) thae U%/ light is also critical

for the effective dose. Furthernore, the effective

eis so i nfluenced b ir
VT um c Gy 'S REE R el B bieifioe wieiBens fopJang and
RENMR Bt deRS Thidie¥ckiab byoviddienticheat bb‘mbmaeen iterapies that reduce the
sufficient for k||||n at | ea 99%
copresp ﬁgdnqhwdph]ecoggwﬁ s rqﬂg}rgi %q g?@gagw ell'eﬁg gF?rS%?Q%sdde effects

LB& Y Apit {1 Each alg@ﬂte N ﬁ{aﬁltﬁ‘iﬁu@(‘dr|11Yc§ea\éhfglkﬁeﬂa§eﬁiﬁ:t @@Ie‘a The

in a manmalian cell culture test, referablé the t

accntidh describedherai mowdemewr@gwym Hpbiens apg gethagls St using drug
prefe ER Chbd Ghter@ sanmpl e
é@ﬁ%gpﬁSgSSgﬁggélruétﬁg'e oseg to éﬁ ef fecti vedose

rangi ng fron1about 5to about 200 mi/cnR2. In a

preferr fective dose is in the
égﬂﬁaiéggéé '%aggﬁﬁbmgﬁgal 100 mJ/cn2, and in other
preferred enbodi nents the effective dose in the range

of about 40 to about 90 mJ/cn2. As a conparison, the

ffectjve dose for.Killi 9%
e[ﬁ] dri R{@S%P@Fm}%‘ p&%‘él %mﬁ% éf W&QSH% re egfb?{
affeadidmn Ereatlrfgetuﬁlfofﬁﬁ{tumer dﬁ&@tab@d&%&tmeﬂm thaahn EGFR kinase
virus titer 1 x 105, In vac i vati

Hneibepr exsqisnise v BreITBR Vs FPEPLHEOR 81 BFICHIRG Y ffectve
aa'Han? ?f Q‘EEGFR' lé{ﬁas‘é '11{Hi'§1tdm1hﬁ RispRYin BeinkAs € fdr a@fﬂlﬁhbtrzithﬁh to the

I nit em cal f or mal |n) i hactivation ste&
Iﬂartmstt siatiégheonsly hesmarmﬂlbswﬁh I_F ylfhavt dditipnpbagenisey tggtments,

ver sitive re infection tests,
Ka%gﬁ?b%ﬁ eF%gﬂH?ég E#é? ?9descr|bed [ 027]
Further preferred enbodlnents of the invention and in
ﬁﬂ%‘é RtiallRk digid |t1§ht‘ish&) rised
33 61irp eaﬁlf/%glé)]h%?m%c IIIlg%lstﬁees‘r:?hpr ef e? r elda enb O%ﬁol nlelr%t of P
tdfem;ﬁ(éﬁlé iinasainbittifooand ¢iepledmeerobingtioneinsomtiration it
t he range of about 1 to about

zémggbﬁwang gﬁ%@%bf?nfron1about 1.4 to about 14

seconds. The contact tine is preferably cal cul ated

d
3730 SReSpRATRLECOE EArRMAE IR od L Mty pins
othist 1heerianI1ﬁthp cofapatnali¢rlctibib HCI Q@lscoln@\m aSs’RaWWﬁW t he
art will appreciate, thicker sanple depths and | esser
energy (wattage) light sources would increase the
cRBIEEMESCREPEIONOE THBFIGURES o nore preferred
enbodi ment of the present application the contact tine

of the sanple with the U lig i s about 4 abqut

g c o kaET At BlapBa caR AR TAOPS AT SLIBRLANDISH L g dent
£ it an

WP ERB Ry Bl B COptfoyP NS iRl iR RETROR and

[ plaSinaldrug rcdmenitmttoes.tTunmbﬁ@rma mj¢e/weresavendailyforglideses of

met hod according to the invention enploying a given W

i ght dose effectively inactivates a pat hogen

according to the invention, one should test the

inactivated virus for residual viral activity. This

may be acconpllshed by u3|ng a nannallan cell culture

N a o o o Y T Y T T




sanple flows has a dianmeter of about 32 mMmm In a
preferred enbodi nent of the present application the

webasbemihas a total volune of about 92 m . [ OBGI/EN1¥e5/005737
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sanple to be irradiated can be passed through the
apparatus In a preferred enbodi nent the sanple is

rrad

FEPHRE Br b eFF S e BOr r 0 ke e A EE byt gt omor
t1ﬂ191a$1@ B RINGDS1 g rétheotbvtal m@s) iaad tonorchmphmwenasoliected at 1 and 6

nperature of about 2 tC)éag 32C nor e refe&??f@&ﬂﬂs
dmu@mﬂat Bingo CRpeRTatioes off 1bpyEe QF%PW {HD8
f i agple in the fl owt hrough appar at us
i\?g&%Zgigm?%%ggﬁﬁﬁoﬂPabout 50 to about 1000 litres per
hour, nore preferably about 230 to about 480 litres.
In an especially preferred enbodi nent flowrate of the

j@ﬁ'ﬁ' %gﬂré Neufkd @ W NBARM dSmiesn tﬁmbh eolhmm H460ANSCLC
bout O to about 250 litres hour ,

preapgradbmpdelodlice waw ipplansesd ‘ﬁéﬁ 6l Nsﬁﬁé%‘éellﬁr\é@étl palgable

f l 8 \%rg%s @1&%@8' atnfnlfxglgﬂky? faﬂﬁoﬁﬁ%ﬁ@ﬁ&?thaﬁéa'cﬂ‘é’rcfu@rhaﬁ R&nean
SEBREY €5l processing vi ral

smiruhg ﬁmor[V@Bﬁ]]le ol (5@ frem’s Micewbsdinendailytond dosestafetlotinib at

hiben TEROISEr it odfeBhaL ey BRSO pEFARRALS ihfgper week.

tPguéd s¥nicahenefot he sanpl e through the chanber. Thus,
the effective dose which can be sinply adj usted by

i ncreasi ng the nunber of UV-lanps arranged in the

f AlofhiteP 4v@100mg/kg in non-
L R Bl e T o | o

Aﬂmmdtaavmgf¢mam mynw aggmeicasieber of | onger

| anp-chanbers will increase the effective dose, as

using a larger nunber of shorter |anp-chanbers may be

eyl vaFigate 4 OELfbet of @niotiallf mod civplatiosdond HBBIn dombination on mean

further preferr t of t

L Somerceabiog it e 4R SECTTS xertr s lsT 3G pisrs ipmippted with
efth 664 NS@L@Q%HS O«Vhézt/ﬁadtpmté tulmbr@wetesstAblisliedy mﬁmarzae gndomised
i's repeate inac ic or serial manner..

r ®y5b dlhas dadhogroun bt A mepp SEHHELUROT YolHRs of | 96 a15gaf%me?\4§8 were
&%a?gd Htxfe E:]let 841 Qflcﬁﬁﬁlg' b1oRPRY 1AM ﬂ(ﬁ%ﬁ/ﬁ@/dﬁ? € 30\‘7Veeks 1 L. cisplatin
Jec e to an effective doSe of
i glome &t Ioirvet 6 nrg[l@exapjpédamf@r B szvelebsp oatddtifibat %ﬂamgfk ab'dmth

ahout s .and in
t fieP ﬁ?le'%teln?e Tg/is TYORt ?gﬁyﬁ [Femgr ?epea? gn(f ggﬂ&j%bou% pglf ygek. Values
apeuheads,ln=M0S. An added benefit to using multiple I anp
chanbers in serial, or recircul ated fl ow t hrough the
same Ianp, is that the sanple may be nore thoroughly
"LPGE Ve SNVERBIRAT folatddyddse SsdeSsiRéiitih @ofMaour bearing

sure of the virus to the UV radiation. [037] After
tM@ynucugdenncﬁ@fgﬁdﬁbelﬁQSY%@%ﬁ)|nactlvated t he
inactivated virus may then be purified for use in
various applications, including vaccine and ot her
pfiar maFiuire 6aEffecngfesldtingnand Asplatioh adgntt andiimotdmebination on mean

referred enbodi nen f einven |on
Phinet valamsn ot Aake NG RebisRtRier Piice P Slihieq with As49
| RECVelRAWheR BElphtile titBors avapd estitlispdl @ﬁﬁlﬁZ&MWbﬁa’andomlsed such
purity and fornulating the purified

t
pﬂ?@F b aRAd CBRPLYREING AUTPRR VAlEBg oggéoﬁgg” Py dice were treated
PWlﬂhf\}eﬁi%f gfm @Hé{tgﬁﬁ aRfE %f@é blsm}img&gm%?rf& #wem 151 diddatin alone

, inc not limted tration or

datk.5 lot 6 ang/mwvea:h bolams oy Baprels,(ca egotinibait 25 medeg/dayi with cisplatin at
i on exchange, imunoaffinity, and the |ike,) or
centrifugation. Alternatively, the virus may be
purified prior to inactivation by the nethods of the
i nvention. [038] According to another preferred
enbodi nent of the invention, the nmethod of
inactivation further conprises a purification step,

.e the sanple |s subjected to a purlflcatlon step to




EXAMPLES Exanple 1: Principle of the standard egg
safety test [043] A standard egg safety test was used

wa 00581914 or residual infectivity of inactivatBdI/EP2005/005737
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i nfluenza strains. A nonoval ent. bul k product, i.e. a
purified virus antigen after sﬁérose gradi ent

centrlfugatlo ultra-diafiltr .00,

P& Pok gy o A or sty s apsb o R Bt g Pl PG g means,
at1320C, the eggs are harvested, pooled and agaln
Injected into 10 eggs (0.2 n1/egg). Af ter anot her

i ncubation step for 3 days at 320C, the eggs are

F@ﬂf ﬁéﬂ'e ﬁAgﬁinel%ioﬁ@ﬁlase i Rterd8 RRGELIY. iARinBcobd), skin

test Is on the fact that |nfluenza
yamplsemmafmemm d0%ryfferastfpriogling simbgddeden parafiin, segtioned at Sy and

r ot |_ut.i ni T
PR T S gt
%}tdsh slélg (I’%g}irﬁa Qﬁci:alré‘léroltssﬂy eharaetenisesl a'asechiep@tmtd flakyc Histelogically the
and a sol ut.j on v bl e
Fistons copsisied oBaiEG PO TOS Sss R Ao ok, PO G
hgée{%ﬁ & ﬁ'céﬂ%cﬁa%s@s QN infBtrhticf of&n&s@l'y\/hehﬂe m)ﬂlaihmatofgo cells in the

of a sSol ution contajnin %
deyih. rﬁcwlesgns wemd@éaent%éﬁéﬁu@mdl with ¢gyRinge Feaimgpt,
i ncubated for 30 to 45 mnutes at room tenperature.

the he U féals@fifing of NSCLC in
TD ARG PP oo Rart i o
&@ﬁo@ﬁﬂﬂﬂnﬁd«}ls %ﬁﬁ@@l afttimatsifoom nhdemsznpire sipinsd dor thpentigen Ki67

. f h
Sty et Byt FHeonSeL e dvar sneSh e hila Fpp at 100

?E%Maﬁ Fdrion9Rps (BBt dedsaBprebat Hlﬁkstﬁmmgdndﬂcatlve of prohferatlve
tivity of "inactivated influenza strains. The test

|ast1'ah60 applicable to other viruses. A nonoval ent bul k
product, i.e. purified virus antigen after sucrose
gradient centrifugation and ultra-diafiltration, is
added to 5 Roux flasks (4 m/flask). After incubating
f g 3 [ tagr e nmedium the cell
&%IdEgg%’I&)ﬁ:mn%nd added to 5 Roux

fI asks (10 m/flask). After another incubation step

for 7 days at_ 32C,_ the cell cul [ h .
o) edrataﬁa binglicor gharamepRneat M ey 20 45T 480 medie in non-
fﬁnﬁ,;iﬁ %fexﬁ%’hﬁrﬂﬂlﬁu 3thynsic mce (pag@am?l vation [046]
rst activation step with formalin is carried

out on a ceI | -free, infectious nonoval ent virus

€ L o€ viki ébtehﬁ'ﬁ
VELY S ook 7ol GRRER pRe KEbatAch 1Eh il e
tdthynmoandd aide treated foratd/damyts (nsS) @@ae é8).wi t h about O 9
to about 1. 1 Um Benzonase at 30 to 34C for 4 to 8
hours. Then it is treated with < 92 ng/l formalin for
24 to 24.5 hours at 32 + 2 hours. Exanple 4:

I nactivation experinments wth W | anp [ 047]
ADEIATEED DESCISE 1O

formalin-inactivated viruses are carried out usi ng an
i nactivation chanber with a 65 WUV |anp and a_thi
| [amr c hafileterm Abarisot] gh af animal refersity theirsesease of cells possessmg

SRR Palehlo i G3p g R, ARERE R S pRSlifeadon,

Cﬁﬁ@rh@ﬁahty hinstasteti cipoteiteh], map1d@rdmﬂu anld@rrdnfetaatln@ rate, and certain
measurenment o e \er

TS TP R B i S CETSh BT bt i foipof o omer,

E&%ﬂbﬁ c&%”fﬁ%“é&g& aenEitHie Sh anisidd) & iayr cihioy pttheblood stream as
e UV signal”. Therefore, the system is equi pped with

amlimendpmmﬂswuplm legkemiesats-nuous nonitoring of the
UV signal during nonoval ent virus harvest treatnent.
Exanpl e 5: Inactivation experinents with a 110 Watt WV
| anp [048] Formalin treated nonoval ent |nfluenza
Panana harvest is used as a nodel substrate for the

| nact | vat| on st udi es. For cont| nuous i nactivation wth
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Sucrose gradient purified Panama virus after formalin

and WV treatnent. Conparison of HA/protein ratio, host
w@edos/1pod ei n/ HA ratio and safety after O to 1PCT/P2005/005737

cycles. [051] Further studies gre carried out to

characterize the effect of WV i'nactivation on

e by PRl R T e Bere S RuRb B AEged, refers to
e et T oot | H?Zh”ﬁdms (B ks o coniact
oD i e M ePR ESHIE (15 PGy AL [gerghat
ﬁ%‘%‘gf&gtﬁ %?%Q% X&n&h hfftited &S Bniseior bRerekifiesdiod 6fa fecéptor

e 4~ Sucr ose "gradi ent_purified Pana 2
tyirosiss lafmser (%) benighiand ardisuant cellsfifshar ProiRisive dishpsss in whic

ty .h
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acpqv&ggxg,sangf(g)[ %dfgrp %\T}gloﬁnﬂ LRI dge?z%l_‘rla?\{évdelseases in which
ik reginBih oo ke ﬁdirvaﬁomawass after the first

I mruni zation. The sera of the inmunized aninmals are

col l ected and pool ed after three and six weeks and

@ﬂﬁl ysedrhy (il n ﬁﬁx% ﬁ%gl%d‘ﬁérelﬁgﬂﬂ%@srdthsénﬁdlcated means
ro- derlve ant’i mrunogeni city tested in guinea

PéV@Ssiia) dllmmtmgﬁrﬂalmhﬁg mregmsorg?rv@m@gw@ﬁbm@a% or
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GBI e Ervdb b pRP el BEENERr AR GReR cotind B

tnlé@;ﬁﬁﬁﬁ o¥il§ Wsa paifent. Tabltanb)rckaming' & Beod hosa, gnlaaﬁ Qih@rmse
purified Panama virys after formalin and UV treat nent
15 (ngiquque fexpdp 89 act ebiifEson of the i mmunogeni city
tested in guinea pigs and mce. A after 3 weeks, B)
after 6 weeks. HAlI with egg- and Ver o- de |v3§1 f
[25] uenzalkephiregen'a met Fealing CoTtSRAY eB;3gplied to, for
Mce | r 8 éd% reduce or
P Bl EproSaadir ot EloraL A gt 1 Bes
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%g@é@lrﬁ?%aﬁ%lmesmumns aecthbndidatiérewil], anficThbEkmated, that

show that the UV treatnent does not resul.t jn

Showhansect o oo s G5 Se Rl 3Eio bR sppiqps of cancer

ot}%%heﬁr NROAI LR rl??éét}’beaﬂﬁvfamds ORUNQEBBH of ir¥atiiy daheer will be
I'S not a cted. [055] In al I doubl e

|m:aﬁ>tmmhevemmléxpkrw iiselitood of slccessf autyviiely ghven the medical history
nstrated ey fier 1

A B e

demeAshr@uad ofheti@f f ecti veness of the UV i rrad| ation

step when conbined with formalin treatnment. The

i mmunol ogi cal characterization of the purified virus

6{2%1 gen affeRemMihkfpatHeRny ciftalvdaceas wdass @oasrpptrsaiﬂrﬁhat will
t hose obtai ned with non UV untreated pradu

gt bo1el B O BIHEBI0BEH B Bt SHUP R BPLp: lugghatis
sligél
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WV inactivation [056] The virus titer reduction by the

i ned t.reatnment .of, the s ' s j
@ﬁg entr a'hf eteTm s Tetho rc}éf)ﬁ Thal] %@H&dﬁ:ﬁm@g GCihte¥ %o the
CRRGERLIAAE 6N Bledid¥mbitgiot udenn ahe‘ 1Indwa111d$1t a)aﬂ;phcnﬁqu aeminand in
is tested with different viruses.

| Pt 0T 15 VAUmEH FRG TRHSRES 35 CCst TaF kg The g elates to
a final formalin concentration of 0.025% (w v). The W
inactivation in the flowthrough apparatus is carried

out for 3 cycles at a flow rate of 240 |/hour. The

contact tinme of the sanple with the UV light per cycle

is 1.4 seconds. Table 6[057] The results show t hat by

a conbl ned for rral i n- and UV- treat rrent of Vi ruses a
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[059] 1200 liter fermenter cultures of mcrocarrier
based serumfree Vero cells were inocul ated with Ross

woRweni1producti on virus. The cul tures were i NCRUHERIHOS/005737
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for 3 days at 37C. Sanples ver & | drawn every day for
titration. At day 3, when 10096of the cells were

i orelien Sisrtmes oo e bEfieligh bt s

mcrocarriers fromthe i nfectious V|rus harvest and a
first filtration step onas
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agsgomsetdfiartigsdd, FYsteni a@mgltcé@umnéhfga&bq% squght by therreseggsher,
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getggg%rhaél »P° lcaa(jttgcg% Oﬁ%ﬁ%g g%llcl)l}réﬁbe noval of residual

nucl ei c acids. Sanples were drawn for virus titration
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%ﬁfnlnﬁst?e&i%ﬁ lofticRplatif WiePArCEGER [KGRE nﬂiﬂﬁtcﬁ} asyef&foh@é for treatment of
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H&{ ﬁ?tn?a%u rﬁé(ﬁc&n@enz uﬁeﬁ&%}fo?t)rcat {gl'uxhgﬁ)br Bumor
e ore arvest an . ter virus harvest. After
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Igtu{npaso@retumog mstagises woeeHe ’@ﬁﬁfe Gﬂ_orfﬁfa tunfés or tumor
gafter formalin was added to the virus harvest

titers dropped dramatically to 1.6. 12 h after

formalin inactivation, no nore virus titer could be
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Ofr dn@LdTHER aleB br ¥BRpBGRdsUB&A ernharfcthd éféatsmBuclohgents, include, for
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optionally includes an additional heteroatom sel ected
fromN, Oand S; Ra is: hydrogen; or alkyl; Rbo is:

whyasogeng al kyl ; hydroxy; al koxy; or hydr oxyaP&yEP20R%005737
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and Rd each |ndependently i S: drogen; or alkyl; or
one of R2 and R3 together with one of Ra and Rb and

the ato ch. t are. i
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, R rbeBta) mhkettione, deprtess) leeprohdwmtigpshﬂd malphalan,
other disorders (see, .. _Charne
pgc;r@a,ptgpqryae( R]g@g)ycgyg mlfpt%g pe[gélis%aé%%e,eqengqsta‘tm’ p1po%oman
g%ﬁm?r@fnr ‘bénfo?{ﬁ@ﬁ))teﬁé sﬂe %tol:ﬁﬁ@rfeefhl@guaﬁine, thRagyL amcil mustard,
Xl e {2000 uppl” 1) 2-19; and Hirschfeld et
asI'mQrerme dlllorambnglchl atry (2000) 61, 4-6. In
particul ar, serotonin (5- hydroxytryptam ne) and
nor epi nephri ne are recognlzed as key nodul atory
Nay ot r anskb hicee pretfdradd iphayetiand forpontfaturing laanédicarssd for treating
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R -CHO b; in the presence of
2,2-dinmefhyl-[1,3]di oxane-4, 6-dione, to forma
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HNR 2R3 . to forma conpound of, fornula e: reducing
conmpound e to forma conpound -df formula Vi:wherein m

et TR o RGBSk e ROt o N E By gtph lenyD)-D-

*&%&1 @-gshﬁ)rS H&%lﬁﬁyﬁ:soozrﬁ#rmlﬁ«ﬁl) DhsSiN-&oyllN6-( 3-
ogen, in presence of ? hos horlc aC|d}ﬁ%
fporndmalc@m(mrierlwl -Nér(Fryaidipyleapany ~lepgy -z (1-
e r t
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conpoun wherei n R4, R
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acetic anhydrlde to produce a trifluoroacetate

C ound reac rif.iuo et at.e conpound
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a ed cl ul

TGRS Feferhe pr Ly e rE e bkBL o prine Bltooud methods.
chearaly, hecdabgswill heredicd. compgrdits thie anedieit ssddandhe absence of
conpound t hat enhances the act|V|ty of anot her

cHiHlOGeT #%8Ept or site. "Alkyl" neans the
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nmoi ety, consisting solely of carbon and hydrogen

a36irs, halypieplidosages pban ffqofjse 9@0@&%%%%@9 m thegppges
| k
%eg%@meﬁ&é@&éh%&%@fe%hﬁé{( afld ﬁg&e%dle{’c% F? bn?{gﬁro gé’éb@ﬁ&s or
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Alkoxyalkyl means a noiety of the formula -R -R",

where R is alkylene and R' is al koxy as define
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nethoxypropyl and | - (2- et hoxyet hyl)
-3-nethoxypropy|. "Al kyl carbonyl " neans a noiety of

the formula -R -R', where R is oxo and R'" is al kyl as
defined herei n. AI kylsulfonyl _means a nmoi ety of the
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oxydi phenyl , bi phenyl, nethyl enedi phenyl,
am nodi phenyl, di phenyl sul fidyl, diphenyl sul fonyl,

wale@hernmlé sopropyl i denyl , benzodi oxanyl, benzofar/apraobs5/005737
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benzodi oxyl yl, benzopyranyl fzoxazinyl,
benzoxazi nonyl , benzoplperad|n$ benzoplpera2|nyl
benzopyerILdjnyI be zonn hoI|n
Ruiuate QrORYPNH TP DT BRAY ' Iisadehr
% st 'Elsﬁ Hfjﬂh@ @)a@éﬁtts{rﬁ‘dlllcaﬁe&)éw eaRfadreid]lvlerheteiniiv eddition, one or
ereo | Oxy" means a noiety of the fornula -OR
mnm¢emnogﬂmgsawﬂaky$ammw%dy as defined herein.
"Arylal kyl" and "Aral kyl", which may be used
i nt erchangeably, nmean a radical-R aRb where Ra is
g}gﬂyl ene AgtiemgicganicRgems &elugeyfor gxammea@@@ﬁ lﬁb@’mfs such as SU-

éﬁg dé%‘ﬁﬁ%@ éé)l?gggﬁh? lé):fé' gﬁap) T crlrsgg n(;%ﬂp érHSyA), or as, described in,

e xhinbR Rf@nRHARDA m@ﬁommh.awmwzzrmam99/62&%.%0;95/21613,

o0 80)51382.080 a0, W oo B ShPilis R sBan® 3rigdiog yo
@%/5%63 fWQ@F@/@%g WO 99MBESE 2 wcs o8loRy3 ERAd ABS defidr 2hs.

cyano or nitril
é mmdeas sa@ OZA5I9R B, @gaﬁé%@md @2%5?4@4,9/1%%% é@@%{@ such as

g]&fl[@g? ?@ Cy(ﬁ]ﬁ%klah@ G ashASS h%ﬁlo u}gﬁg@ ARhirenakib¥zhee from

one oOr nore S wher el n
Holutdeﬁr(tolo$ anddtﬁpbmrﬂa’tbl\?ﬁ(ﬁ]i/,cﬁug]xys bq{akyumab (e.g.
alkox hal o,

eﬁ\fﬂs@” aﬁeﬁglteq}pn ﬁ@‘é‘i‘%?ﬁé?%%g %g%,or??on\f 1 %ﬂt:ﬂﬁgaﬁfzed 8nt1body to

F\?WJ 1ﬁf%tgﬁﬁ ré‘déﬁjto‘i’ @hﬂﬁgbmélf@bﬁd irﬁégrinruhkagdmstsb sltchaiseo s, o s and
i'mted

owBd integrips,, ang yglptgpégg?po gég!: q%é%t%gek(gw Ag Fﬂﬁ?@—b ) 'the anti-integrin
pa{l%%) % m%fé)?aﬁr}gg Q%EI%egiﬁcvlﬁﬁndrﬁ‘&G%ﬁbodws (e.g. Vitaxin®);

ns a h
fEétoR suclmﬂelFéJ Eipha US. Ryﬂeetriémﬂélﬁ@ 9015 4508108 a qqdl 5,%4,176);

defin her, e] .
R 050 AlParE) RPN 4 R 1, s el 5 ot
wWies eital gNg4) sl 7953 15F828¢ Chy dr aig@ﬁ%)tb@solh@henweln 29461 -29467;

[(Eg %faigy\'% ,4513 &Egnbklﬁ%éggf Sﬁ@?gnt | %tats in g?‘%)eﬁ%dfvf YTt al.

((ﬁ’@@f ol 82 P ah@iﬁ&%ﬁtléﬂa@%&nﬁmbmauw Kb, WITRY7/15666);
der'st an hat the point of attachment

bteenimapbndin i exrapier (9% §hvra Oppagt- S %Pb??ﬂ%éﬂ%iﬂ?t factor 4
3?&4?} 5{11 dr oc?g%lq acﬁ'%!)r/u ic_écée 1nﬁ1¥>ﬁ | 6kina®d receptor antagonists;

are iIn e endent | eac
d’p@fmzh;ysgj rfogegllhramaﬂqgs abélys, TI‘&Q{’EW okl Suyd,mm@pd suramm analogs;

Walt}é&%éh%hF&g?ngﬁ?%sgl gﬂ(ﬁﬁ i 3nt %&H \Aﬁg%ﬂtl-anémigenesm
Ofgedis sitch 8s RINDYD. (n&ﬁ@i-ﬁ&kdﬂbbrotley&b aax irkly‘tblajrk yhd MAP-Q(matrix-

%)p/‘laggnmgggmqrsrg g)o g&ﬁqﬁgﬁg ;lggwgfea Ggus %pé nﬁeé'iﬂlqu%e]lng%f inhibitors

t B dgsclﬁ%gﬁ Fh‘%?%ﬂyt onaﬁpﬁxﬁfm}i@it%wos wo 96/33172 WO 96/27583, WO

I oxy roxynet hyl et hyl r 0X

OB B IR ORIBEL HIN O %/stom%/%ms WS SURABEERY 98130366,

2@19@5?#;&8%%9%%@6%%2@ cﬁ@? F %BMWOy99/O7675

apifpsa Pa@ﬂ)tlmibhbation Nowl 31&4142‘ a BQB% Hy(DO4 578, 606,046, and 931,788,;

am nosul f.onyl pr y sul

ey Pt in gt ooicatary 10 SATROR 3 L RAPEE Nos; 53,949 and
an@el B0 | PrkRrred Nﬁu@rmwMMmaﬂlﬁbﬂommysa ot towe Tifle or o
bicyclic radical of to 12 ring ato ay at. | vp-2
o a1Vl Gniibiting ANTNE - ch?Téﬁ mﬁ%feér?ée thogiot ab% ?qtﬂg%‘é( lPlFlﬁlg

h ed ra,faMng MMP-3,
e e e
attachnment point of the heteroaryl radical will be on

an aromatic ring. The heteroaryl ring nay be

optionally substituted as defined herein. Exanples of
heteroaryl noieties include, but are not limted to,




radi cal - RaRb where Ra is an al kylene group and Rb is a
heteroaryl group as defined herein. H eterocydyl"”

wore@ns1®@16ronoval ent saturated noi et y, consi st | POI/BP200516)5737
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to three rings, incorporating ﬂ , or three or
four heteroatons (chosen from |trogen oxygen or

bt RS MFRER R T MER, R0, BB A1MNP-12,ana b

hej.erocyclyl noieties include, but are not limted to,
optionally substituted piperidinyl, piperazinyl,
honopiperazinyl azepinyl, pyrrolidinyl,

§azol i dijgy Jnoré fd:?r%@ b a{‘bﬂethoﬁ %Idlﬁéﬁﬂﬂa&h 2 medlcament for treating
yr| di nyl, pyridazinyl, pyrimdinyl, oxazo fy
itSIORES 00 mmomptastmmh@ractﬁynzed mﬁhatza)t]hp@pﬁlwcally ef ctive amount of an
' %
AR R el L 000 o o
ladﬂmmsﬂt‘atﬂmab itlo payilent shmn]ztmbuély bi sbqguy]hualkyl, Mndneuf mraﬁldl,tlon, one or

tetrahydro dro nyl. tetrah dro yl,
(R9g &frfafl %aPOI?fH? ORI T el ehas are usd:

thiannrphollnylsulfone d|hydrqu|noI|nyI
di hydri soclw nolinyl, tetr ah%/dr oqui nol j nyl
140} ahy drlsemerarrefempr is amgthoddor lina@éactu@m P g¥ediqagnent for treating
3 g c},r%lﬁﬁr metdBEEks U3h! c'teﬁ1 783 fPGhEA !h@ﬂlp%ﬁd&ll %m‘%twe amount of an
teroaryl™ 1ud|ng I ndol suc%
|Eﬁilﬁk kinayd thlhnllm hn@clyplatandommlj@mm@s yibe and is 1ntended for

Zadgmgi}stﬁ%dr o r&aeoﬁ)a}f]fl_liﬁlilr%hlt eﬂuso& g! hé%rg%t?a{rl] SIIGIY?/ n addition, one or

iheta z gl tradsdiictivg ihitage larelusyd., |ndazoI 2 yl and
i ndazol -3-yl, benzi m dazolyl such as benzi m dazol -
1 yl and benzi m dazol - 2-yl, benzofuranyl such as

[]]rz1 of ur af3s:g %n%%dlﬁiﬁﬁﬂﬁt@fsﬂﬁcﬁdé/ Ifor QRHNM: @tmﬁaﬁb’ﬂtor inhibitors,
uc

as benzot hi ophen-2-yl and benzoth|o hen- 3-y
tsenlz axergahic maj¢culdseprantibpdiesthapbipd to thej eébm recf:mpa g1 example,

gyxag i %PH%!) (g g Iy[gézrg%pqin@%] %g%tg)%ﬁd(ﬁ”zdtﬁéf é)(r)ct)tﬁﬁﬁ %ﬁfﬁ%{hmses, e.g. imitinib

|(ngdé‘ri®|vyd®) msrla}mbitgds @ d‘nhlimtansglMEKI iphibitons; mTOR inhibitors; cyclin

BperiRr LR TR BB i e PSR PR iRl e
| D4RBE N e Swswnrehmn@zaas)mblﬁe RlébS]DtutglEllcE(ﬁfery 2:92-313, fora

referably one or two substituents selected f
gleﬁ(y]lpth@)péy‘ |S@‘§Fq(l>¢|xama]e§ 8’;‘(§pc %lHBQOIEEQngéﬁ%y pse in c?lmcal trials for the
&hQ%xacgﬁano nitro, heteroal kyl, am no,
acy am no o- al kyl am no, di -al kyl am' no,
hydr oxyal kyl , aIkoxyaIkyI benzyl oxy, cycl oal kyl al kyl

HeLos k%gép,zg%caep ; Su:g@o[rbgzégldg% n@lkya%@%eéﬁ%%bmm

Squbs by GW QSZW(CﬂaXWWeHmn@phb |mmtdmahaﬁtl,bodﬁb-lsuch as AR-209

(2) g ' Rfcee?é%'l ﬂq%@%@@qﬁ% a.Z %moéﬁ.\&bﬁ?h é}_hiiﬁitors such
QSQh&@F&e&)rrb@a an&%nauona( ﬁhﬁ%ﬁu&{ N6}~ RO 98/@1434( B 99/35146, WO

BoHIBRGO SHELHY, SO 13deERadHOI 35 199 TRy g anPeent Nos.
hyd | kyl
ﬁ%gg%§¥?@gpg%%g §%§§4f£§§?§§g§?%bz neaggepheagrgup
with the meaning conventl onally associated with it in

sy Rt heti c nic em.str r .
81 ace e e e et ot B maB Bl At Giens fo reating
Byaioll @Suebr hetxiasg, Ci[amtmﬁlzed@xh tidea tliewpeamalhy@ffective amount of an
limted to, hal ogen,. al kane-_ or .ar I
SHERR Fn RIS AnY bR gomBPALRLLRTORY ndedfor

t hi onet hyl , benzenesul f onyl oxy, tosyl oxy, and

t hi enyl oxy, di hal ophosphi noyl oxy, optionally

substi tuted benzyl oxy, isopropyloxy, acyloxy, and the

i ke. "Mdul ator” neans a nolecule that interacts with

a target. The interactions include, but are not
I|n1ted to agonist,_antagonist, and the I|ke as

Y L R ~ 1 n o n o I e



di et hanol am ne, et hanol am ne, N nethyl gl ucam ne,
tri ethanol am ne, tronetham ne, and the |ike.
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cal ci um hydr oxi de, potassi um hydroxi de, sodi um
carbonate and sodi um hydrOX| de. “The preferred

ar utic acce I
PrBHacaerd B SR AR Ee B L oL SR P ek in R R, anti
M RBAe T 0n ke nﬁmuﬁjotherabmtma]dtyc active rﬂagmhbthemoﬁm wed..
tartaric acid, citric acid, sodium potassium
calcium zinc, and nmagnesium It shoul d be understood

ﬁ‘fﬂt all A16§ ﬁb?é‘;?r@ﬁnteﬁ iPh AetRATut ﬂn@ﬁltb&tuﬁﬁgﬁmieﬂiﬂaﬁlent for treating
é ts include solvent addition forns (solva es%ﬂe

dupetsalr timemmetagaley nihepieiyizad inibey %@Sfaﬁé‘t‘té‘r y egfectiyggumount of an
%&g?% ﬁmage ﬁaﬂnttok il aghatm %ﬁbﬁt&t‘i u@é@m@rlk‘ gntelﬁféq for

use I nt an eab ere|n
raefrﬁemsfrrmoarty ttmopqm@mrmrmuhandouslg loe awsntaﬂilyamm@ paadértton one or

dru cor rrula | oin viyo when such prodrug

j1aor] g&a& %@Pﬂd’rt?]bgeﬁat%%t? 4 "SUBj ect. Prodrugs of a
cofrppound of forrmula | are prepared by nndifying one or
nore functiognal group(s) present

[85irul & IAdditianst RRProBGTATS AEERR Y WA '}Eﬁrﬁh"mfs of the
%r oﬁn@ Uk (:Pru diY Qraﬁﬁefagé @rﬁﬁﬁhﬁoﬂ@rsﬂﬁﬁl@é‘kc@ﬁﬁ%bﬂw kinase

rugs | e conp ounds of fornula |I wherein

BRIGBRyinchidingdhe wmg@rﬁhﬁ@pgppe(ba@}ﬁalmdan &ﬁﬁ@{ﬁ@al\@p 6,080,769,

RURY B bR S 0.3 ot bk, Tl W

se Ty, vhd Grt@uptionabBatent RubéicationEWan1 /48215t pr odr ugs
i nclude, but are not limted to, esters (e.g.,
acetate, formate, andbenzoate derivatives), carbanmates

(|TQ6E- N A RSB plefettdaas a msinod ﬁor afantifadtueing afmeditdnemalor treating
groups in conpounds of fornmula cyl deriyvat]j

(temgrs o HEet yicjasiisamAAraHerRd d3 thaéé F3pepleally eﬁ#ﬁtlve amount of an
: ARed ¥ [ ftended f

e@%ﬁk &%E r?hfls ang crsgﬁﬁhggh?lgrngag? ke?%ne andbegl %er?r de

f atipeinisantién @rthe patidnn siconeoemdly afsequsntialila Whereipdn addtion, 2 COX

glzgﬁl Y ee Bu nd ﬁ'hl%%) IF ats% éé%tp%fs oF ﬁ%@%ﬁl@éﬁ(—ﬂ batdBitors include

" BExes d. g/ @e@db@éﬂ“) amldepsxibemdirafpegribup” means t he
group ich selectivel ybl ocks one reactive site in a

mul ti functional conpound such that a chemnmical reaction

Cgﬁl be cag{s,Gthre &Stef&%c?ﬁ tiM&hyd ffr n@m@ERaIringrihedieshad for treating
tive site inthe neaning conventjonally assgci.ated

wiittors br fumos mw@qsi:a; chareetpizadyin thed pherapeyiigalbsafrstiys amount of an
I,nvent. 1.0 t £

G G BB ARt e R

t dminésatiantosthe batiers xmmﬂtaepousbeon sequantially, wherein in addition, a

g?aréltﬂg’ a r%teec 1&}#@%}%@{8@ aélfimg:érrgg% hgljtngltcglﬁgcapgr additionally,

t BesRAf AR rAdifoAURSy tbdﬁéaeﬁétléﬁhtt o protect the nitrogen
at om agai nst undesirabl e reactions during synthetic

pr ocedur es Exerrpl ary nitrogen protecting groups

E’-fé ude, Ia’a&'ﬁ Eﬁfjbet &ihet EltbindP6AALE1AY ko the patient being
1]am do enz l) benzyl oxycar bonyl

( traa:tbdlti@?hztyth@ﬁyum@&quterpaieo teexpbientz thedh%@y iampn as external beam
t
b R BT S0 B PSSR e (£,

atrgsteient fs@ﬁllé&lﬁta&@&l&rﬁ{ﬁy (rBélfDDRadhomtdrefamm&t foe usdinl the yortt@(t of this
w t hstand the ijﬁl l.ow ng reactio

ngc;g‘ﬁ@n eache e et FHyp 1&‘8@5}%’1 ﬁl}(ﬁll}nltedr{g 40&um, cesium-

st 97 GRERARY 93, GnRFichN251 Qotd i 98TRLBAIE SABAPRrse M technetium-99,
sol Vent. Somé conpounds ‘have a tendency to trap a

fixed molar ratio of solvent nolecules in the
crystalline solid state, thus formng a solvate. If
the solvent is water the solvate forned is a hydrate,
vvhen the sol vent i s al cohol, the sol vat e forrred |s an

o o o o, . o L_... ' Y




"Disorders of the urinary tract" or "uropathy" used
i nterchangeably with "synptons of the urinary tract”

wore@nag1dne pat hol ogi ¢ changes in the urinary tPEDEP2005/005737
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Exanpl es of urinary tract disorgders include, but are
not limted to, stress incontinéence, urge incontence,
b%?ingnu@r Qalat f?ﬁ PRaRL @ﬁ/ Ebtl%e ]@(} ﬁtk%asg I1rﬁ"t1b1to1r according to
rusor yperref exi a, ruc Ion,

fuhsqne:nmyon inac intitiody, itisi aﬂmrgosmbkgem tapel the entibddyvxelth such

dder |VIC hypersensitivity, urethritis,

§?QP@d§H S-cystitis, i di ophatic bl adder
hypersenS|t|V|ty, and the like. "Di sease states
associated with the urinary tract" or_"urinary tract

dit8base Ragiation therapyisqpianeprd wRbmetpeeetatiEapgsectable or

Vi by x 1Y TR S T8 §or H?l'?or i@ s, tIﬁ-@? ved 'i‘@s%ﬁs BQ\% been seen when

pat 0l 0gl € cnanges e uri nar tract

dtytétaupx: theoapydfas hcebmmnyblm(hwmh phmbempynl%adhmoorthmpy is based on

RS PUR R AL AEERR FAohl BB Sy st or
atfeprddattntel aells eobdth tunvemdaioimel tiksaddThe fadision Iﬂb@evgre ré@men is

det A %ilg@pgﬁgg{nat% %Iég%lp%gqﬁ%glg@ E@;c{ | Sct)rrx]le ancl{l %ractlonatlon and
@ﬁ%%ﬁte‘ﬁﬁl}bﬁ@fﬁﬁﬁ 'b%I 194 oncd é’e'SFHe e!i‘lydit%f 8EtakdMitibY a patient receives
i ncl udes, is not limte he changes

syHidoned pe aamwrmnwd@gtl@@ blst the @@w@yst impetfeieirags the location of the
r C

P R 5 bUEPBAGLL G001 OBICE DAL Mo whic

stihat;trn«m ltay spted.rAisgicah yqneser eiftt@ument (fmea.lpa:tgaehmmdergomg radiation

bl adder)... . detrusor i bi | i

oBSEPY &t BR atteﬁ%i‘%é edB tOVFrs hB‘t ﬁ? P%ré"‘t 8"“%%‘1? %ﬁose of
ﬁf&ﬁééﬂ 10Cary$eGY hepistéBRD thelﬁaﬁéﬂtﬁﬁlh siigld @dilt_s}'ftﬁctlon of about 1.8
di sease, tunors, low flow rates, difficulty

i Ri%0 G¥i heexia Week fha ptﬁf@“eemnb@aﬁ?r&mﬁ b H}ysntﬁon thgtg is synergy
tPed ﬂut‘n%rs m%a%}qpah@ﬁt%‘ bid td18AGith tHRCoHBES iR WeatnenP8F the

lTmted urethral hypernobility, intrinsic

slph@rrtmend cadiaone frptbyt weidgethie inhdition nEhwomr gsewthdy means of the
%ﬁﬁ Pn%%%%g t?é;éjor%lfqg?t&dnkcﬁ‘ﬂae f %eﬁ/tlo 1'§|¥H§an%§cp\§zhgn Xé)rl;ﬂymed with
| ratliatist,i dptiahal{ycelth pddifistdl bhanothémﬁétaicaﬂytnh@ancer agents. Parameters

tatiti vul.vadynia, urethritis, hi dal gi a,
e T R G e Saols, oBisad T el Patent
NBRicHiond BE$99/80@d3 zed sensation of disconfort,

di stress, or agony, resulting fromthe stimnulation of

speci al i zed nerve endings. There are many types of

ggbﬂ i ncA gdinge Rf%%rré?lqg a it Edr gnufab&pihg 2" RHniknit for treating
ant om pal ns, oot 1 ng pains, acute paln,

i tnfrioeneretimoy metastasesy elmrm:patzhd@n tai @ thececpeppti@ilyreéfgbtjwfaamount of an

i neur al, gi. neur op an t he ke Doy | . S
AT KPE i B HsPB AR b DR Mt ) SR A T
Saluﬁﬂs&sud:bmhmmtbﬁh'mh&ﬁeﬁ@nﬂ& or B&juenili®y, gdeteiwfn addition, one or
treat nent of pal s to reduce the degree of severlty
d?lorﬁa?tgﬁntﬁéi‘@@h@g&ba%mt% YUHWRRPR WD CIESPONSHAT BRsk hi c
pai n" means the pain resulting fromfunctional
di sturbances and /or pathol ogi cal changes as well as

Méhl nf | anhEanst §apRlls 06 n@amﬁmghetﬂry@mr PRBIAP I9spPRsgs include, for

S AL S8 s DAL G0 B A P,

tdikerrmgbnts cap‘ab&ﬂﬁhl@cédm@@TbﬂﬂnSm;mﬁﬁ @BEAH# antitodies that can be used in

e BERET avahBon inTRE AR g cfsnin U5 BARILNGCU R T00

when adntnlstered to a subject for treating a di sease
state, is sufficient to effect such treatnent for the
di sease state. The "therapeutically effective anount”
wi |l vary depending on the conpound, disease state
being treated, the severity or the di sease treated,
the age and relatlve health of the subject the route

o, . o a1




Whenever a chiral carbon is present in a chem cal
structure, it is intended that all stereoisoners

was®wegiamted with that chiral carbon are enconpeSEEP200Y005737
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the structure. Al patents and EEublications identified
herei n are incorporated her ei it y reference in their

R ont | ShlsprovE JEEeE e PR BoG ot TR e 2 Thpigament for
%ﬁﬁﬁﬁg‘f&;&ﬁ&&@ﬂf&){s &%Q@d)&ml: ereaa{eht bheneef or toher ﬁietastapes

I ndolyl selected fromindol - X d
Chmimterﬂaegllln &md a rch@mpeugca}lly efegléTe PP RERN ’gGFR k1n se’'inhibitor an
it ut .2 I
1?} {ﬂl ﬁ% %%1% ugle&] gﬁjd' 1% 5}@19(%}& fo?@gﬁ%lsglguéﬂ f;):’ﬂle p%’ment
anﬁﬂﬁnémﬂrymmequeaﬁyny 1reamdrunqu1hatcmra bffyctsz@ e pradyeeen additive, or 2

i ndazolyl selected fromin

FYRSRE S, I GEBHC BRFERAT g B LRt S0t acinklbi@iine
%Fd%h@ﬁéztﬁﬁ%& sel ected from benzi m dazol -1-yl and

enzi m dazol - 2-yl, each optionally substituted,

benzof uranyl sel ected from benzofuran-2-yl and

E zof ur g4 é éé%:ntl Iﬁoﬁ’s&# PﬁdeYde‘é 'dbﬁéth@dlfo@‘ﬂhe treatment of cancer,
zot hi opﬁ el ecte rom benzot hi ng

bempﬁtlhg adnlnﬁnster-nyg to sesubfecbintrico af suphdiggepent l(,xt) g effectlve first

L e

f(ﬁp;[ﬁ &t&ﬁyé s@i@ﬁldaﬂmhﬁmﬂclspmﬁh optional ly substituted;
heteroaryl selected fromthienyl, furanyl, pyridinyl,

pyri m di nyi, pyridazinyl, pyrazinyl, oxazolyl,

jazol yippe Sﬁ%ﬁtzlﬁwhmnlaﬁs@tﬂ%\aa@ Aethoil dezht yrbatment of cancer,
;J;yr azol yl nol 1 n i soqui_nal i nyl

@pmpuﬂmglaylngmbtgxmg tq eeubiespin wasdiof §thp@r&RQ& sub-therapeutic first
X [Bl kydeptable salt

W e 1 R A g s
RBereaft Bnd ﬁdambdhmpwtucsecdmﬂmn@gemf cagritatin.
hydroxyal kyl ; al koxyal kyl ; benzyl; or R2 and R3
together w th the nitrogen to whi ch they are attached
?’éﬁ]of or M AdHiGRalIg ek Ipyessnttiatdntioh pebvidusra tharmaneetical composition

ered ri t hat_ opti onal i.ncl udes an
roversigm T Srhibi g 56 P i st AT BBl carrr.
or alkyl; Rb is: hydrogen; alkyl; hydroxy; al koxy; or
hydroxyal kyl; Rc and Rd each |ndependently i S:
i'[)ﬁd] ogen; Therpredeky inveationdiyeherprrpdespipRemegsicalsompoition, in

and R and t EGFR kinase

TR dOR e PoP D PHRERE B R 0Bl B
ORhibaBAlok ¥ phﬁh@ﬂlad:éﬁ@caﬂy aacbqbteﬂoﬂm&tlthehe@fe pahfin rﬁlgéﬁe@t@{ees@cond
fromO, N an

ot Qﬁﬁlsﬂa§l’&g%l°ﬁ é)PII%O%lEOI% H%tloglggggor%ggvg%s I?)%%rr%ﬂﬁ:%&l&ﬂg acceptable

atiache ﬁ?}"‘@ﬂ’ey&%éﬁt@ four to six nenbered ring that

optionally I ncludes an additional heteroatom sel ected

fromO Nand S; and Re is hydrogen or al kyl; provided

t Qldgs & Earfﬁé@éxﬁﬁﬁfbo osit®n, in
ﬁ?@)l -1- ynF ea%% éilﬂg%mlﬁeny {) are r?ggt'

Spmibﬁlamfeo usd ] m m¢dwy¢ormrc$1rzgd1)rmubftb¢rﬁp@1t§u Sertermpamg gf the EGFR
' b, A b-
i(llngsellgﬂ ﬁ& of A &h%grgaac%e?c}%ﬂlg@g&gé%lé s%g ihd é) {11) a su

pﬂﬁfbé'utl@ Eeo%n&ﬁhlbﬁﬁtydﬂwspydtm Slliré]moﬁzpoalm@n R@tlamaélymg)mpmses
si mul t aneousl y hydrogen, 0 .be gsnderst ood t hat

t Heargieepiically eseRta ﬁféﬁ%qf%ﬁldfrﬂ{&ﬁﬁg?& s not only the

[58] Preferably, the EGFR kinase inhibitor is elotinib.



various isoners which may exist but also the various
m xture of isomers which may be forned. Furthernore,

wo b@sacope of the present invention al so enconpeEEERR05/005737
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sol vates and salts of conpound§ of formula I. In
certain amomnmnsoffoumla? pis 1. In many

o T 2 S Ao A e o

RUHQGE Writh 2R TR ’indseSnbbetb R iy phirpbee, Al andre pRIeraBly a human
optionally substituted aryl, preferably op té%nal

énherdi af suehia pRampEnt lorireghedneeiaPT § PEGHEETQUS CERIHAD H%II?;?IOH

L 1
ST AL TOPEIEN R o) 0L A o s pasphlasa umnal
pych b dogk,, capy honses powyd; Jpigsy sliegpzhd y.pn-hprymg prigples, among others, that

h b d.
rcparsn Py s<himeR vl SRR SRR PR Y Ted °

heteroaryl, Rl is pyridinyl, pyrimdinyl, pyrazinyl or

d I h B bst.i t yt ed
AR NN T VA TR L E—

%Hﬁ&r %t o oéjEéaﬂ@&Bhé’ co?r'dﬁﬁ)tn' drll'éﬁ(qr FIYlE lcghder & ptbferably any cancer

opt i onal substituted pyridin yl or optionall i
stwb’glble; eitttee] ppgnallpj ion oqmg]]etd)a ol aﬁmn@stgzﬁg@, qf,agéi(ﬁl@,R inase inhibitor.
ti onal I b I
SRR b, B ol STt o
fb@dirmhh(ﬂoallwol%i: cel$ hmgtdanm:aJ Bope&anhxzar,l pantxedtlcptmnyﬂ skipgancer, cancer

LALDSTR Mo LA bl G814 QBB Yoo e,

r@étﬁl”daﬁcér; cdRbel oF tR Mlallkdp¥dn, sPhekE caldey, gapiic@anddrycolon cancer,
substituted benzyl or optlona%h%ﬁﬁgpstltuted

ﬁﬁ%wmchly luteripg caRser AT IR pig tilogsneArginpmaef the
'ehd ny rfechL ﬁ}olfﬁ{z;i of thE &r&ablr¥ineRial 2 d ‘}aIgrr?aU @ﬁ%inbh‘fa@ff the vulva,

pyrl n certal h embodi ments of fornula I

Rf[odglr[&syDisewekgdncerp)fé]ﬁ@¢®phggug yeemetreofyhe small dgsting.ancer of the |
eggB%lp%e s@% rrroé%}%g%g%gt}}y’roﬁgdt %T %[n%ﬁfé%ﬂg@éﬁﬂyrc?& SPn@Scancer of

fthé BldeAallglar] sdrsorphefyolft tisSue}-camdeln xbf theanlétbray ezp‘rq:engﬂ the penis,

nmet ho henyl enyl t ho h
oSl S SRR b R

Jﬁhﬁﬁ& o@ﬁ:‘fr’iﬁfﬁa ofhé Pén@.[ pemla edothelioatl BegqulMt cancer, biliary
napht

['ene-1-yl, naphth yl, thien

t daineers gq,rymc opwutq iqukg;m% Yy enepm(h yglpypmaﬁy}epagaﬁmﬁ o§,§he central
Zlyng]{nS%g&py (CNS) %é)%‘l Pﬁ§ Yurkdrs ] b sBen Lslioie] IRIblRtofnd/hultiforme,

Gastrotytomag) smmqusyarpeddym@n%g] medulloblastomas, meningiomas, squamous

2 ilmagqrngoraasﬂgr oy Eg oma 1nc§1dirfg refractory versions of any of the above
%aﬁ@érﬁ Qorer d@)hfblﬁdti@n%ﬂshé or ©efe cﬁIthe ebﬂwec&ams STlef precancerous

%@%H@sﬁéﬂ fng@dgng%g@%ﬁeﬁ% group l ened) grrg g m//epkopﬁakra
acftrﬁ% b rﬁgﬁggéolar%erfa'tdé% %E‘(%ﬁbférouszp&w&h@ B&BY lor rectum, gastric

| 6ro- phenyl ,” 2-"chl or o- phenyl

neptiehall Cb’ﬁﬁaia Wden@ﬁatﬁmﬁﬁSBW@nhargdlm neRpokEosisicqlon cancer
enb%]‘:jﬂ'g%(}ﬁi?% gaygﬁls%sé hagis 'bﬁad@%e(g})éblaﬁla a11d precancerous cervical

%diﬁittumx yPrefbemw th@eamethioxylop hemgdr and,nfotsmrbf@rthue pglbrectal cancer.

nor o 2-f1 uoy o- phen chl or 0-phen
Sl BEDRLAln ot SR RATGY pLRR PrpferaiBy oy nall cell lung cancer
nts of formula I, Rl is thien-2-yl,

t i en-3-yl, pyridin-4-y|, pyridin-3-yl, pyridin-2-y|,
pyrimdin-5-yl, 2-nmethoxy-pyridin-3-yl, quinolin-2-yl,
2- chloro -pyridin-3-yl,
6-fl uoro-2-net hyl - pyri di n-3-yl,
2-chl oro-5-fluoro-pyridin-3-yl, 5-
chl or o- 4- mef hoxy- pyri di n-3-yl, or
4- mef hoxy-pyridin-3-yl. In certain enbodi nents of
formula I, RL is pyridin-4-yl, pyridin-3-yl,

o ~ 1



preferably nmethyl. In certain enbodi ments of fornula
I, pis 2, Ra, Rc and Rd are hydrogen, R2 is hydrogen,

wapwsR791I©get her with R3 and the atons to whi cPCT/RR3005/005737
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are attached forma six menbergd ring. In such
enbodi nents Ar may be optionally substituted indolyl

and R1 may be optionall ubst .t ut.,ed . ' Mo

B bt AhE el Hh b 58 S Mo e snd e

?d&%nm/e‘ijﬁq@g 8f3platie with AYEGPR %ﬁmas@i’mﬂfdﬁot Ogeh hempmdnts rR&rred to
the atons to which they are attached f.or

hmnmeft@dls ithegwo [atieg R8N TS ERT HQ MG 1nhs£r)gt1%g} t%e W0 active
R, Sk QHF ¥e1§a&’zg§l§/|olr ﬁgg:gne'r r\;@ﬁélré’ Jthe%ﬁz@ abkvaBenheare admlmstered as part

opt y su phenyl . I'n certain enbodi
of arf appmﬂrmtd dosp rq:gmml dezignegifo ahtairrhe deeelyd ﬁWlemn therapy.

d
@ﬁ]ﬂ% ﬁletrtwgfcg}zeéa% g qgmﬁrﬁgcglt El%\f;cléw gs::pger 1 él"i)f% %% PHarmaceutical
BéRp&ita ot iABeparitel gmtnanwncai cugnpositions.dPisplatio damesradsninistered

Ar may be optionally s ed i.nd a

BeT f@nﬁlth"ysaé%ﬂo%l%l? B8 a&i?ﬁ%‘u‘ﬁ?r 0 "}4%“1815%%?1}10&?%8 Sh e

ﬁ‘fhéﬁlfbrr atlig s&me Qoﬂnﬁlnﬁtléfﬂéhefé@f Where fRee BOTRRigdse inhibitor is
rogen, and Re is alky pr ef er abl such

edubunistmdtcsthﬁ\rpaﬁmi ab@péﬁ@d iy, SBpSTIRER e héanqaﬁgﬁﬂuﬁe of
?jtnrr% mspﬁattlé%gglb!e X%ﬁiﬁ?ﬁéﬂeﬁ gh@ldtop heny Eam@;f/iﬁlle QB eor@fibddduent to,

rogen other is al
ea@f mmsyamt dsfythe EGFRcGinasaiirhibitdsoet same eorgtingtisprprgos or at

|de§%FVI1ntSB’I§%dH 5‘1”1??70%@65? ??} %B Rg on znﬁlp%&g‘%ﬁ?%@r %IjrlISI PSingle dose

bHBER, W diy tAhKSiringdbkabgequeal 1, thdiedursd da@ttqatm‘ait(mthdbﬁ EGFR
cyano, nitro, hydroxyal kyl, heteroal kyl, al koxyal kyl,

lkélﬁﬁ?/méii@mfcycl oal koxy, cycl oal kyl al koxy optional |y
substituted thienyl, optionally substituted pyrazolyl,
optionally substltuted yridin

if62]phol i Ahe HEFnkinase(ichi g))ﬁwg},{ ép}cakly be a@@pmtareﬂl%% patient in a

fﬁ’éﬂ e@}ra rg%ﬁ"%f&g%&%%ﬂ the &%@%&1@&%@1&&@@%&%@5}(&8?&oth

Gfficach aﬁd seilfetyrper@eét[\cm) r thich, tthahemg Is bz mt@agﬁknown in the

d tl h h
SRR B Jurhagod PRl Byl tfog REDW bEs4sza. In
'c%n@ﬁlﬁﬂélth@@édn‘ﬁeﬁ' th¥thsd1BSthe tpbﬁsemi 1ﬁmtlohwh¢: MEHNB inhibitor can

If‘hc;luarda‘}lilxlggied\,\lﬁa}agb ;gfgcptwm?%\i;lgwa n 91|-th as!ugg 4s ﬁ% 8rahj %le
t L
plpg? ao a%ﬁs lmr?géﬁ% ﬂ?ﬁk }'\A'fﬁtg%rg#aﬁap iR]-attRuRt, l%)[dac;utaneous intranasa

enbodi ment's Ar may
| inttelocdlay Ivagmhlt mctvda,t arvitradertal rauieh d@mmnsthi\mm cancer

blgenligntg%eds f_:-%l Qf ]gﬁf?féﬁ%n g 5@?%{%%5 g Lﬁgd te% r@fﬁﬁl tholectle,

| RBLYY, ROPAI mlubenss ubsstiut i)} and tmmedtcmudgetm@é oﬁ’rhefp@Qﬁcrlbmg

times with al kyl , al,o oal koxy,
cahatsiangspaged, ﬁﬁd B gfa'l é‘gﬂfs O?JW@PBQ’S& ﬁ St?(ﬁggxyal kyl |
benzyl oxy, cycl oal koxy, cycloalkylalkoxy optionally

substituted thienyl ionally substitute zol
o8 onal | Thesanaesmit gﬁE@& 3sgi |11ﬁ¥b1t01‘ adm1n1stere% RIS tunﬁlg of EGFR

8%ho E%f a@? Néjﬂ'a n%ll(z%@ % e Eh%ftgé %zn&*‘@ %eINB%hI%Jge weight,

Ehlagd %Moﬂ\lﬂ’qﬁhpat(e@t-lba)lg trN@taﬂ )th@geygltypp the dJ(sqg.qe oy cqudition

90 2-
%erlgg Frf;%gﬁcg @nd gn éhg r%pjt\l (cgﬁ?dn%?}atrﬁ?neacﬁ:@k%ﬁgwé% sfngll anﬁécuie EGFR
hmﬁﬁﬁmb%rs%hk Bk adnsterd o B@atﬁanlt nﬁ@q:semmghigy&om 0. 001 to 100

hydrogen al kyl , hydroxy, or al

Ceriasiogs Swhit PR s verials Shel a Bl o By contimuons

{ ¥dion E Ycars @nﬁmrﬁﬁk&lal Paba@ubatihai@aRaNy34574). Tn
oxya droxya kyl; and one of R2 and R3 is

hydr ogen mhlle the other is alkyl, preferably nethyl.

In such enbodi ments Ar may be indol -1-yl.

Alternatively, in such enbodi nents Ar maybe

|ndol 3 yI In such enbodlnents Rl is preferably

T . o .




yi- In certain enbodinents of fornmula | where pis 1
and Ra, R, Rc, Rd and Re are hydrogen, the subject

w@owpouirts maybe represented by. fornul a |l : wheP@/RP20R2005737
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and R3 each independently is h grogen or alkyl; and Ar
and Rl are as defined herein; ﬁ ovi ded that when Ar is

dol nd
o e e e TR0 5 P g 5200 me
?Er d%fpgﬁm -1 6bVhg PBEwWEHL, iBsiRgIe by lilv@ded?&oﬁw; boYy pdigimybys infusion.
and

are not simultaneaqusl
S e v, oM gt Aty B DO < Hatshar frgisense,
4()&%0%21% tc&?stﬁtc{ée? nfb?e Hlsterézf t@faﬁfaﬁ@ﬁﬁdn %iéﬁ)fﬁnglﬁg‘ﬁ'om 0.1
T ehbodi Rents b i s optional
sm baG mgﬂctgeztf b@dy Iweigit @ﬁledafbdrpeowﬁ@l@meﬂmgle QIU g ided @P&f@, or by

phen r o ggﬁln{)% s qbsttasl Bt %Q I&%Eri)t M he L BwEEEhRI0P the

%ﬂﬂé%ﬁd ﬁélhgé* Irfé?lb@ mest Yian ddequeatis hvlﬁ]ﬁfhﬂ) dibee crIsss il Tmegelb doses may be
pyri di ny

pmpw w1fh§)|ug(£alg,]rsn$n%| arr%l)bg%%(l; fsﬁ hg%i WB?%ﬁ@ fh é\ﬁ:@r}arger doses are

%’gt!cﬁ’ﬂ@{:nj{ Wt S 4Rt kb B dosdSrsf RIdbistatio@Foushobishe day.
optionally substituted heteroaryl, Rl is pyridinyl,

pyri m di nyI pyrazinyl or pyri dazi nyl, each opti onal | y
EgﬁSt Htu E@Fn@geeﬁaﬁfb%{syand%pm%n B¥ ra!iﬁ'uﬁé’tlere@%lther
|md| nore prefera may
}pbdrans/ dryto satives thiytthie sminqatyfrdlffamyt :ou@g;;amdag ao’pﬂc yaragty pf different

e DU s BN o SR A Bt ot

Hp ‘ﬁaféﬁfe%al%p QiefdaS BispMtif B prefeadbly adinsdtirtd pﬁdnterally Where the

pyridin-2-yl or optionall ubst i f ut ed J

R ke nbiboa s U CFarRva ) Py orafhdi S&‘ﬁ{ef’%l'?{é?r?ﬁ?mme
substituted phenyl or optionally substltuted pyridyl .

In certain enbodi nents of fornula I is optionally
q65bt i t utB lifﬁﬂwinaset mhéhdtor aarnbeeaﬂmmstﬁé@d YitBfvarigism| a

t on
é}]?‘BHH‘i‘%?Bﬁ?ag O#C?Pg?t;}% scl{‘ljleéi%{nletgea G thbleﬂs c @?ﬂg%"g enges
GRichey @bfd/ca%diéstpdvstdemj SIBIGYSZ ygleans, saﬂxtels,cﬂm@pbgtones jellies, gels pastes,

substituted phenylethyl. In. c

flotorn alnrmentﬁf?wsw o%}’rdxﬁl%ﬂi? f}’“ﬂ’ﬂf‘g?%ﬁ%?@mh bsage forms can
{ S SiRgtel dr WhBHpIR Mo OridRt iAylude sdlidcdihetistor fillers, sterile

O&dag‘??rieé}ltﬁsl of éfor mul gpl I, RL is cydoal ky % eferabl y

caqbaiisengdia andivareaus aion-te¥ip GERARISTROL eBIS $16r Al Rhqrmaceyfical

IS _bran H,csl&, | sopropyl. In

Coﬂpaogltﬁgn‘gorgﬂl)%%ﬂﬁttag of %P !ﬁ?&b‘&yﬂ’la Rgedl s optionally

substituted pyridinylnethyl. In certain enbodi nents of

f [&%fg :’1 Zx;ﬂhpeﬁgjrﬁ(l‘i"cf’y lér?t{lalgroryﬁ agﬁ%ﬂé F%%% f?{’gzé&?%%%% Ogeﬁher with
Rlarioss Hﬁﬂ‘)ﬁbeutﬁ;aﬂy @eﬁt&bmgﬁhé Oaﬁylemhﬁld}d form-of sprays, creams, salves,

ZSEL%JSSQ%W glilyq;, ge§ P‘?SLF@r Jéq,,?(;i/nﬁng hcg %ﬁg Mn){lnistratlon of such
4dc%ﬁ%&ﬂfo?m@ eyl car?ie& Bﬁﬂh%ﬂg‘[&e&)&hult@}efdﬂséﬁ Caphedilclude solid

nap ene-1-yl, or naphthylene-2-yl. In certain
eduhmdtsrmrﬂllf;rso‘p‘teﬂlﬁr&ﬁylle@}lsl medlﬂ]?nﬁé’aﬁﬁ‘éqrﬁﬂn -toxic organic solvents, etc.

3, 4- net hyl enedi oxy- phenyl, 4- nethoxy-phenyl,

3- net hoxy- phenyl , 2- nethoxy phenyl, 4-fl uoro-phenyl,

3[—d7[| uor o phﬁﬁbﬂmmﬁ-ldﬂsworrrWMg myd;tgamacﬁ'@h’ﬁ BG&Rﬂnemunmbltors should be

# %ﬁ?yﬁshen%lfi&gﬁﬂ}zﬂg 1?%1 %%gp $ %/4‘?18% and Fo|s§ gf‘ lﬁologlcal activity of

tﬁkqmﬂgﬁMJ pyridin-4-yl, pyridin-3-yl, pyrldln 2-yl,
pyrim di n- 5 yl, 2-nethoxy-pyridin-3-y|, quinolin-2-y|,
2- chl oro- pyrldln-3-yl,

6-fl uoro- 2- met hyl - pyri di n- 3-yl,

2-chl oro-5-fluoro-pyridin-3-yl, 5-

chl or o- 4- met hoxy-pyridin-3-yl, or

4- met hoxy-pyridin-3-yl. In certain enbodi nents of
formula Il, RL is pyridin-4-yl, pyridin-3-yl,
pyridin-2-yl, 2-nmethoxy-pyridin-3-yl, quinolin-2-yl,




In certain enbodi nents of formula I, Ar is optionally
substituted 2, 3- di hydroindonlyl, preferably

wQ@2®sdi1yer oi ndol -1 -yl . In certai n enbodi ments BET/EP2005/005737
formula I'l, Ar is optionally sggstltuted
benZ| m dazol yl, preferably benzi m dazol-1-yl. In
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tain nts of formu

stit uﬁ/g%‘oglé mfB’F%P%‘P\%Pha%]@%?u&?gbqoypgE,I?l,ogﬁgqrp@%ﬁé’ an BEGFR
mﬂa&t inhilﬁt@ﬂaﬂé@dﬂé%liﬁ &_wazcr Yhd aterles@ibed) d’lg cnaeinadotad Pafent
formula |1, e} IIy substjtu . .
Bubliestinn dion 3y |01/36§2 P@S Y TRIRAE |P§)a%%?&§‘etﬂ°tab pugposttions

I HBR6S t}i?:ftezidhli fahe present

P R o b B m e ey e p
trerehtdm rmﬂmﬂsuompmpsrmg phasmapgudic] commositiong mmm%\ng hoth an EGFR

%P_lbst ’:I‘hih - gr iﬂil %{1‘111 @jﬁ?{)e %ﬁ)pa%ént Fljoﬁl t%g P@\éﬁn Glrém%h%{btlﬁ and from

bfide kn&my i‘e,ferEn&s sdllch yld R@mmgnm s]Pl)drmacemdiazlcSma}cw ‘Mack Publishing
I ndazol ndazol - 3-yl; each optionally
QWPY%E%%/P%R 1$t 1gen ¢ @Pé)e or four tinmes with

al kyl , alkoxy halo hal oal kyl , haloalkoxy cyano

nitro, droxyal kyl , heteroal kyl , al kox
kﬁ@ﬁzyl ox%or @ryga@gmp@@ﬁyon gg,EGBgﬂqg}qsg prﬁgb@%})rs (%lflgaté ﬁgp‘qagnng one or

%gffuséf‘ th {uﬁgzetagélfc?%{ e cogﬁﬁﬂe‘aqg. erys hbﬁé@)&%l@ﬁ’tﬁ YA, aﬁé' for

ona ute mor phol i nocar bonyl

exﬁrﬁjﬂe&hﬁpr@(c@)staﬂﬁne Geﬂ@lds@)sqdmate, ¢aBrm)cgrhopaig) dicalcium

ggasphate@&&}l y(f)u'%c %oyg@( 1%85 90%_(118%?6%{?15% ﬁé&%%%a g Mproferably

'c()Q"p&)aﬁh d\l(tﬁﬁl))ca%ﬁh), Binivheiti@nd cérsaif) complbx silichtes ftogether with
2, and R each i.ndependently is dr oge di 1

Graralagion bitiet e ATE VAL ROHaCHI S B Al gl ACanty pditionally,

h?(ﬂfc%ﬁf% a@é’n‘csaé |69 By ma?'ﬁ‘esﬁﬁﬁ %@hﬂﬂtee Eﬁlﬁﬁh%ﬁ'&ﬁs@ﬂ‘aﬁ eﬁfdr’bellc are often

i ndol | ; indol
d/let}ylaheﬁﬂ rf@tdablmngg purpn@az&hdlcomposntlﬁa%&%a smfar typs rmay also be

' nd ZZ ol a§ 1ﬁ)flefs 1? acflyfR }%ﬁ%ﬂ% fgjr)éfelc‘féﬁ?éﬂtér%@ tBR&onh ol also include

our tienes w oro, brono,
I‘Iﬁttm)@‘ ,mllkyﬂig@r, asewélbxy/high smpecnfao xejght polyethylene glycols. When

di met hyl am no- oxo- acet am de Li¢ acid t

AgpequS SE%’FB%Q’% z?r@/cg 15 me&{gsm%@ @Fﬁrgmésctr gng ttﬂg LEGFR kinase
NREiBY S thEEbe ERNBIAXY With vafibeh sWehtig @fladeringagintycdering matter
net hanesdul f onam do, nethanesu) fonyl, benzylo

toridyes erGrbIcgasired, epnsifiing mdlfefrsaaméw;% agEHS é%wgﬂyﬁogether with

Cs?ﬁgﬂ ?ﬁﬁe%@s)’is%&o é%‘xan(ﬁ};ﬂ Pﬂ@ﬁé’ él??(g M@ﬂﬂ@fdpﬁ‘?ﬂohﬁ‘ hﬂe comblnatlons

anone, pyr and - pyrazol - 4-yl
Ithereeﬁtal n enbodi ment s of formul a I I Ar is:
i ndol -1-yl; indol-2-yl; or indol-3-y|; each optionally
substltuted one, two or three tines wth al kyl,
gpxy Iralk areh&kaﬂ abiiydistrdtiah o bitloer oy bothaorfahe active agents, solutions

et s?%e SRR A PR OB T bAE REL PR FPlpyeth o well

tRIeYd aquRBld é?ﬂ‘tﬁ {dn¥ c§ﬁh§ﬁ§1hg tHeadtiPy A@sh@biyh coregbbRdiag kter-soluble
substituted pyridinyl pgi)‘ hol i nocar bony

2pHISE)f Rich siqriteiagyaquapglRHons A pTessr m@bsmféépqﬁd and are also
gr&@ra%%y%ﬁg%r% 8?(0(5@ 'g? &Bbsu %4% % 1He uuﬁe gﬂ‘fbse pﬁx@éhlar

vdgeeeusgolusions ae eipecnaliysuﬁabiﬁfcﬁ mtoa\@nom ;ntﬂglusalﬂdr, saubcutaneous

,qﬁlgglﬁ%%glﬁ}qn%%ﬁiyla %1%%}{% %ersg%e 01ﬁfrs8?dtl®ﬁg a%%g‘?@g%;}f_ Ft]nrb %ﬁlcular,

qﬁfrﬁlﬁh@uﬁﬂ’@ﬁ)@i fubRntasedfs ihjettod p‘ilrb(bses AT hel meparatibal of bilythese solutions

i ndol or. i ndol - l; tion substitu

gHler %tml%@Pn@H%Sels Fradie qmﬁ%sgﬁfgﬁ Stala%f%i%mww%af &hniques
r@élhﬁ]ﬁ(%’i’n NRBQ skATAQK Yne 4rE QRFyPREANoral formulation selected for

di am no- oxo- acet am de, “car boxylic acid nethyl

ester, carboxylic acid am de, carboxylic acid

nethyanide, carboxylic acid di nethyl am de, acetam de,

met hanesul f onam do, net hanesul fonyl, benzyl oxy,
trifluoronmethyl, 2,2,2- trifluoroethoxy, thien-2-yl,



four times wth al kyl, al koxy, cyano, hal o, hal oal kyl,
hal oal koxy, al koxyal kyl or hydroxyal kyl ; and one of R2

w@nwsRB916 hydrogen while the other is al kyl, PCT/EP2005/005737
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preferably nmethyl. In such enbg?inents Ar may be
i ndol - 1-yl, which may be substiftuted once at the 4- or

;@g}gg%lgg gﬁg;;{tgn%aegﬁ%@@gﬁl kox%/ 1@% ors tulcﬁ&h%%ecbed so as to avoid
ALPRbbbis 86 RBEEE Bblobies] #tivRy o theashibiten Wi th hal o or
al koxy. A preferredhalo in such enbodinments is chloro,

and a preferred al koxy in such enbodi nents i s nethoxy.

many Qﬁft ichily ad¥hidister R ¥ both of the active
ggulonaI?§ sub 1§w§%“%%éﬂykﬁo ¥areelo? four tl%@g °
agdihs, dlykwydy, ofafdk @xamplhadregmdy écbtmls}qylhes teslo aag&yxymtments salves

Bé& gkw lggngy}nragcﬁgli dcfrqg%%sta@%q ggt e 08l éXI X]%/ra& ?ﬁglaé)%ﬁ%ﬁ?le a topical

Fovasilationt @hgriRieither zﬁpEGBR&dnhaﬁe &ﬂﬁﬂ&tdrtom tiglapiv imzloduy 0,1% (wW/v)

optional| substltuted |d| nmor phol i nocar bonyl

28 et el orcraiaton o by HEoRHHn. (426 A=9-

NRgRh; - (CH 2) g- C(=0) - C(=O) - NR gRh; -

2) g- S2- MRgRh; - (CH 2)g-N(Rf) -C(=0O - R

Y- O)F{)Rvetenmry PEIDIEISEs) BLeRCRYY ag@sgzanﬂqg admﬁt@re& spRarately or
[ S1 fr

q?%eé}beé I’]i% %Wtrr}ays us(i)r{gn%e{rog éléenfoggls g t))[Y Qﬁ&ﬁoiﬁﬂ &ﬁ& descrlbed above. In a

l aer@exm aiabbddiynehty dIdﬂéﬂR kalakey Inhithipd n&ﬁdymmstergi mdhg formjof a

r :ﬂg Urgyé&]?{%gthqugﬂ{si%}ls g%%%%%gﬁggﬁa H%él\(l)\gtr %s ah tM’tgrﬁatlve the
hﬁ{ﬂq@ ke RXY inh@ite® ¥aethddtmiistenseriv b yied deynal iﬁeﬂi;tufﬁemdfforRﬁls

and i s hydrogen while the other |s alﬁy 1 1
muemﬁ arfy‘loycqma Ifeed addiiyeor @rRsRdimRRPTAPArR {Prighormal anima
PR 6L1iGkd dR$ich; bydihjection or
ggéf%%hnﬂﬁ ﬁgﬁg?%yggmgﬁﬁéﬁghy%??grnat|€%Iy in Yy

gsah implntiSueh femailationy atserénas] ing- gpnveniignahoager Bpaccordance

hst.i ty gd once atchhe 4- or 7-position with halo or

stgndagd Yeteppgty RIECHYS o i n such enbodi nents i s
chloro and a preferred al koxy in such enbodlnents i's
met hoxy. In certain e

nmb
ilAdkbzol y| T IPWHBHHWWtW&gFR%ﬂ%Y}S%M ?%pl‘l%lﬂg & émgie container
f&)[%&) FLx{)éB(%tHVhﬁ E(ﬁ*RthaseaﬁrKBM anﬁ%ﬁs?lahha'l‘ﬂabﬂeyént invention further
a

, cyano, nitro, hydrox het er oal k@E
qrrmxryaa ky lcombising &RSE CoBIFEICH acpmbrwng 85, BOER) Wppsg imtgRijor and a
p{e}t (Iérkdw %ﬂté{n %%ﬁmg)#g%% %%gu fogh ey u}%re%ﬂeﬂ %Hﬁn'ohﬂne?ﬁ' ks kit Ub@8iners may

stit
nmftnémhb]ﬁlde a phm;aloeutm@ﬂ}*—la@:)egtas‘(e@)armemf The- ]@Cma}z Yarthamgmiude a

sgt@j_l'e la éﬁﬂ%ﬁﬁ 1%%%%8&%%%%21 %@%ﬁt%@&%ﬂ@lﬂ?&&% The kit may

Zﬂlﬁfhgi( mEudRaipacieie 1r(s@t| caﬂlgnﬁllﬁﬁbirmﬁﬂ)11&{ruEgonsvrhmb’ang1thesuse of the

Oor 1, r is fromO t éﬁ ,and R each
|¢@@B@?¥H@?ﬁtﬂn9mi§aﬁ9ﬁ?% trgpting $4RCST- and each Rlis
i ndependent |y hydrogen, alkyl, hydroxy or al koxy; R1
i s phenyl optionally substltuted one, three or )
f[dr}i t| meds merdrhemlwhe tesnKBIOF R ]él%ﬁ@dnhlhﬁP reﬁ%ﬁ tg @K PCFR kinase
QX

o ey oo R R, RE st EERREHRY B denfiit BN Rlure, and

pmefuaemiwcmw Ientlﬂymheetuq:lmneldbmnismmO Arpatmyc tegults in inhibition of

d {.t
R AT e
Shﬁ%ﬁdﬁ{étkﬁﬁr' JTeRd @oﬁ{str@ﬁﬁ %lbgidﬁk@ﬁectg otl:},eh'wmwﬁd:s@hmg&?orb ¢he bmdmg

substitutéd once at - posi t

alodRBR oA itp patueal Haand, §|u@h . BATR GG Wb Mgty Bt that can
FiRSactivation

BB T el e B X e S B e

i ndazolyl optionally substituted one, two, three or

four times with al kyl, al koxy, halo, hal oal kyl,

hal oal koxy, cyano, nitro, hydroxyal kyl, heteroal kyl,

het er oal kyl , al koxyal kyl, benzyl oxy,

I T T Y 1



NRgRh; -(CH 2)g-S®2-NR gRh; -(CH 2)g-N(Rf)-C(=0 -R 1,
-(CH 2)g-C(=0-Ri; or - (CH2)g-N(Rf)-SO 2- R8; where

w@2008/10790¢ 1, r is fromO to 2, Rf, Rg, and RhPEHEP2005/005737
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i ndependently is hydrogen or qlﬁyl, and each Rlis
independently hydrogen, al kyl ydroxy, or al koxy; and

. R2 and are def. d..h in. | di .
b o P L DS B 10 g FRACHAER B B
igneedly driké intflbEhaartewie of @ rédeptor axe nthummgay bﬁlamoavﬂy
speC|f|caIIy of formula IV. wherein

Fhdternaiiro, 83ch ASTRIGHPTEE WEPEPFIDTHE @%ﬁnﬁ binding site o7 portion
%ﬁ@&%&* Jred EG?;( rta&{p%fl fhetels Iﬁarlk%gstﬂglré’&bto? HHROLLEH e (3B natural

be nore speci of formula IvVa or 1Vb: wherein
RigandReg theBits mnaﬂablo@gicakactan@ laﬁrecremﬁeﬁ etirqdéﬁ@i rz?dtematlvely, such

i eﬁﬁ%fn%ég &%f gfﬁuﬁ’lﬁﬁr@ ﬁl %@?@gaﬁlﬁ) FGTE p]%/(ﬂ%égﬁldes or interaction

O lEGFR pélepeptide @hchotybr profemscanmhancdsibifuitireionrand Iendiwytotlc

may be rmr of .f.ormula V: erej

e brerionrol P GER o Reingbe Theb ey 1 Bige e B0t Mot 1 Tow

%@@allw&lghﬁﬁhiﬂoﬁbﬁuinﬁledleBﬁr hﬁlb@)ﬁ?fﬁ%gﬁiéhw Mmtdengennstructs, small
nbodi nents of formula Il wherein Ar is optionally

snbbttblmﬁlé&s (e N3 ingfprierenpe byotpBO AN A, pEIDoRYEIE; B
f
YR B o SRR hERUIK iihasl SITAGR 130 NPT lhnf® mbikeule or an
eamhibodymibnt isindd spfeoifivallatovthe hﬁman EGFiRef er abl y hydr ogen.
In certain enbodi ments of fornmula VI, the subject
conpounds nmaybe nore specifically of fornmula Via or
?79] whermsGFR Kinakd inh2tordBat 1Rél,ud85‘oﬁﬂdurﬁﬁe qnueaz:rhne EGFR kinase

fined herein. Prefer .suc qQnmpounds . re of .
i BITio-THIEIBSCR AER LG5t TGS £ O SRY i e BGFR Kinase
o fnhi@ﬁt&fs APOY- ;JI%%&% @Gﬁwmﬁsietlﬁm&t&@bpﬁhf@a?%ﬁﬁdma ¥GFR

, , 0

orrrﬂ Via or . one

Rdnass 1ni;auwga:heayﬂ@nnmepmm@anq BGERkjnase gphiggrggxindole EGFR
n@t y lw}}l{)ltvg ei?l&@l' E%@gﬁ&?ﬁt a‘gg 1& 1tc9§ Lﬁhﬁ a'i&iln?csE(l}FR kinase

IS op |ona
amhibltom ﬁbﬂﬁ@dmleyEC&ER kimasd inyiibstotrs qumauhoad E@F&ﬂ;ﬂhasel 1nh1b1tors and

.Ce” toptin FR P Rekinge gppard o RATHsEndd dhspd Fukowipt patent

ﬁhb?%!&t'fbxﬁ nilaﬂddlma&ﬁuamy abb@eplﬂa'tﬂb @altsydndl spvatesio ssﬁgt [EGFR kinase
ri dazi n razi n | en |

P ibsians Iersabin PaeatPubsCaia Hot gvO HoLoRR. o 388347, wo
Oﬁ/éétﬁa' W’Q §‘7'}366M W@%W@@@ﬁ 0@@97/4%88' W@%rmm{lwo 97/38983,

yraZinyl dazi nyl , "each opti onal
yl pyr P g, %O

s\M@; D5Al amu W(M%él %ﬁ@f‘é’ﬂa\%’l/iﬁ 77F121W@9§/@2@7r, iVIORB 0248

PSRl WO o5t RIS IR PR P V1gaf8 W89 PRzass, WQ 97127199,

smps/ow:mj WO7¢i4392- WO 9@pL 3 10nWO 9844149, |W®t9§d14450 WO

DA T s R 2N B s DRSS, B g o oo,

DWO @9/@7?01y|an@w(9 Pb20BaD; lBhr@;sBaﬁtPatdnt a@phoatiod INWe:- BP $20722, EP
In certaln enbo i ments of

VP66 26D ASTI B, ERE3780bgRd E‘n’eﬁ8ﬁ927s @b%ﬂ?%t%nté%pspﬁé’ﬁﬂ%r 5,789,427,
05 %58 Q?ﬁk %U&%tééﬁ U%ﬁG%ﬂ%ltent A'ﬂ){)fﬁgitfg?'l‘ﬁb GHED @962‘%9@ SAdditional
OMn-hnmhﬂgyemnmdaﬁm qume shpérmtay Iweight BEER hinaseemtbmprssmlgde any of

O&FWI{?%%%H% eabfﬁgﬁ\ﬁ %’}‘ngll?r ifc g?%IE\ébb Bl'ﬂlér Fatents

ogggyy5gg1$zyrnﬂ as |11, IVa, Vb, V, VI, V‘a or
Vi Rl is aryl al kyl, preferably optionally
substituted benzyl or optionally substituted

phenyl ethyl. In certain enbodi nents of any of fornulas
[, IV, Iva, Vb, V, VI, Viaor VIb, RL is
heteroaryl al kyl , preferably optionally substituted
pyridi nyl methyl.In certain enbodi nents of any of
formulas 111, IV, V, VI, Via or VIb, R is cycloalkyl,
preferably cyclohexyl In certai n enbodi nents of any

Y r



6-f | uor o- 2- net hyl - pyri di n-3-yl,
2-chl oro-5-fluoro-pyridin-3-yl,

wG2@khonos 4- met hoxypyridin- 3-yl, or PCT/EP2005/005737
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4- met hoxy-pyridin-3-yl. In certfylw enbodi nents of any
of fornulas [, 1v, VvV, Vi, Via“or VIb, each R6 is

d f I hl b
o‘ﬁgf E g p o &2 98531 8>%a qﬁsog(lg} Wi n@s?tg%oyvgﬁt’ EGFR kinase inhibitors

chhaedah e @@%c[lébclﬁi@ngﬂﬁﬁha pl‘e@%‘lt uﬁx&hbgrx jﬂcllu?ieEES J7cbis@thsthoxyethoxy)-4-
ester, carhoxylic m ae oxyll1cC | ..
e g e ﬁpfp Nrain (@l RS 5—249@39%1%}@ or

Meibanes ?érfd%ﬂﬁm{@g Oﬁ?ﬁﬁﬁ%%ﬁc@%eneﬁ%@%o@%’) (U S. Pat. No.
trifluoroneth - trifluoroeth ol% t hi en-2-yl

cHetoh% évﬂen@tln@alyate@wu@wawn Net Wéx91/345Hp rod ngm, T.D. etal

R

MiSheiicdat alv) 1999n‘ﬂ’nos Am. Asmc Camred Resicllf: 126 );i RD-158780 (Pfizer); AG-

DR R TP YRR By By e
O(fwyémpm 401k (all;Mmaém M GWs @16 ngfpfufﬁ“ %fogylaﬂe ;@SR); and

and each i s independently hal o, %
ceatiHIb Ga&sod@owalaﬁ Z&ﬁ@é%@ﬁ@ﬁﬁ% fASéWer@Pa)rM?ﬁﬁ & ?tlai 1997, Proc.
'%1 Xsso\é' %{ée@ ‘él@:«s)nA @%Qufaﬂy%%f&ﬁéd‘lo%@@cﬁﬁf‘%&ght EGFR
or mu Via or VIDb i
daseenlmbltdmbattc@d bamsctdw@cardncg toﬁh@p@sw aiweoflom ts 6,7-bis(2-

I nd rin \

P RoFudb i) lylRih AF{E- o RO TELS o AR, i
higdeochtorideasatin(i.@leKodyib3ICl, Marcéva™), of oftms s4lt fmmef(e 8 hﬁlotmlb
indole ring system In certain enbodi nents of any of
FoPRAtes 111, 1V, V, VI, Via or VTb, mis 2, and R6 is

| ocated at the 4- and 7 positions of the |ndole ring

s stem In certain enbodinents of any of formulas |11,
71v, ViAnthogydhassd BGFR kinasp inhibjipre ishdrany guti-EGFR antibody or

a%gl%gg‘g gﬁ'ggﬁ'“l?yt fald gﬂ &%ﬁﬁg 89 rﬁ# &gy blloelgﬂt}gﬂl a?:'ﬁv!atlflﬁx Y7 its natural

trons o system 1n certai’n
eligrodi Nemdimitifig exanmiésasf antibody-bgse EGHR kivasse mhlbvm mcFIMde those

f @%ﬁ%ﬁ%ﬁaﬁ\flﬁt’%%@%&: ei,%‘l“l%?%"’%$ J a[pf%gr' SROL20). AONRdh, T, etal,

| Bpdsy deeaen7 B9-c4heGoldsein dt3l.a1 995y Clin @a&mer Ré&all 01 301-1318; Huang,

?ls/kl\(/)li%t @:,qﬁg%gﬁgﬁb ?%5%?@33%2@? 32%1 ?{; et alasl99b Cancer
oﬁéd 993bhy. 1§4‘? sItHuE UYhe E*G?dRelHMﬁse 1ﬁﬁglt&rlﬁn ) n%o@l@ﬂaﬁﬁub%y Mab

hydr ogen and the other i1s allcyl, preferabl

5 S G0N a0 6. vk €L90B) FromatebyF et brbe8 GHBH ik ccession
I t

rSoPIB e R ol Aty R ) Al ing bR Socificty

athkxepf. Sulitable nadnooboyial aa:ltﬂbody(E@lFmezme inhjliitarx yrelude] butlare not

St I TR PECKS 1905 bRty phlfonds, s, apx.
SEQFt(Abgérﬁﬂ) EWWQOO(D(MGI@T{ Kigd AaDdriiiadty RIVII(0§RMedichl Bioscience
;Ing)%glfr i.s al preferably nmethyl, and R4 and RS

MBPaa44] W@%W%ﬁé@ﬁﬁéﬁ@ s optionally
substituted phenyl maybe phenyl optionally substituted
one, two, three or four times with allcyl, allcoxy,
cy/8ho, hahdditinedl ealikkgdy-based B&FRIdx3se imgm y@n becgaused pccording to

R T RN T T

Esldcsedoptgl droad bigs,Sdolos] hdir@ésefhbbhs ephts, sheep, ahd BdcqathoRg others.
d the gth al Lcyl . pref _
LT 3R VARG MROHR IR R L L oLsabRAGR AntBods production.

i ndependent |y hal o, cyano or alkoxy. I n such

enbodi nents optionally substituted phenyl may be
phenyl optionally substituted one, two, three or four
times with allcyl, alkoxy, cyano, hal o, hal oal kyl,

hal oal I coxy, al | coxyal kyl or hydroxyal kyl. In specific
enbodlnents mis 1 and R6 is halo ~cyano or alkoxy at

L ) o " - e



preferred halo in such enbodinents is chloro, and a
preferred al koxy in such enbodi nents is nethoxy. In

w@eesaiienbodi nents of fornula Via, mis 1, RICI/BP2005/005737
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optional l'y substituted phenyl, one of R2 and R3 is
hydrogen and the other is alky@ “preferably methyl, R4

d R5 hyd d R6 i s hal | k
Piios 1 | GHbGRER FEIRAt PEETHL R CHBRS VB GATLr g PRGlpne)

h{brgtl al%;rﬁgggdh&gﬁge rét@rr&h M&r&clcﬁ‘lﬁﬁar&b@ﬂféﬁ 8gdifd BUTRO%h be

in suc odi rrent % In certai n enbodj nents
ofephredrantiasolated nsing a12y temmqlse ptpreriaes {or duprrofecioaet antibody

BrTchtes 19 aRuRhugts BaEn iy OHER AR for i bR And Bolation

aﬁﬁﬁde':{ﬁlt la& md’a dimn’eﬂde titel hybhdbma techaigoe origak Ry dgscrid @dab:e Hohler

b Bl 2o S RS B BB AP e

Rrefrres., Q969wﬁ&¢m&1@qd7mteseﬂas 09830 B¢, Neti. Acad. Sci.
certain enbodi nents of formula Via

BHIA 8A:a020-2030 % tand theeldB ¥ HByloma fe haﬂupeécalﬁ&tﬁ%e1§%5 Monoclonal

thyl, R4
RHATRARG B0 Lo TRERSY, AR L B T Koxy
Iocated at the 4- or 7- p03|t|on of the indole ring

o S IR 5

laﬁuE&h& isBe, RIED,OAIS S 106. 4 BIOLIAZA cAfl e aﬂalpr.ed]to pRilducs; ant1 EGFR

(f)ﬂpéﬁll og@ﬁn %/ﬁfa)%?lf?g {ljtﬁg}%m ! %{ﬁ}@%k s e e?%}p prafsﬁlcmg the

gslgﬁt ﬁg&d&ﬁdﬂé&ﬁaud@ Acti-EBFR éltiﬂ:@ﬂ? fragﬂl@ﬁl@ nwlu(ﬁhé(&mnot limited to
osition of the indole ring system

;i?(elb')asu’oefdfrhghmts rwhidke nanebmtpwﬁﬁiﬂy pe@serﬂlgﬁsaon a%n igtact antibody
pref er,r ed S

@ﬁ %ﬁ@ll&%&l% ﬁ%mﬁgtsi gfﬁ%}legg Be %tgcti Ibg n&ﬂ:ﬁ%’fﬂe disflfide bridges
saftisd Fab¥) eab. wnfagmentssAybmamvely;d%ab angd/og aﬁoroﬁxmqw@n dibraries can be

forrrula\/a m t.ionally [
p%ﬂnﬁfalﬂcﬁf;ﬁ 52 - JRusgst gﬁ&%&%%ﬁ?“%&?ﬁ%% iy pid
| 8o iculion Bf Bh@hahl Mavilt thyldesiRe speclfiblly &r BGRRAr ogen,

and R6 is halo or alkoxy at the 7-position of the

i ndole ring system A preferred halo in such

ﬁgg: xm&hhﬁugm 3&1Q:t1@n Bﬁ@is%[eﬁi%ﬁ ofntoR¥ylohdl atiBédies and

S 1S rret I'n such enbodi ments RL is
p&rfefoedﬁ&hgmeqrts ammd:ll yn@m)m ﬁhp atteanduye dercbed i Harlqyw and Lane,

aln 1 .
o R RSBl Yt Con o By PllolyRy, and n 1. W,
nglﬁ%ew%ﬂﬁlohbﬁoﬂdl hﬁﬁ’[tlbloéleal Bnﬂc;plmam‘dd?radzﬂcy, Aetdeyiic Prgs,
an

hIaq)Iglonc agﬁgg%gé glgtk Ew @9@1&5 and :ilrﬁg)ogd %gle X gr?trs] tcal)( also be prepared

a&gﬁhﬁg Wlélo@xfn tbo1RidREGhdh dsithehe SdridRY iAVRigHne Tt Bt al., 1998,
hal o 1 n” such enbodi ments is chloro, and a_preferre

alNkioxyBioteoku £6i5 a3 rbtefarences fEedHGLLFM, |aHd Syphyantibodies or
pg? %rgér{ge @%?eo?#e AR @il ?rpg%cf?(ﬁh %rlas)énﬁﬁﬁbéiﬁﬁohut ed

certarn rrb0| nts of fornmula Via, m
|sl Rlls optionally substituted pyridinyl, one of

er aﬁbﬁ&qﬁga:sg %’%ﬁbl ndf(%gragl g ?nettﬂﬁ §> dérsgrétgh@ﬁltmg CE% altematwely be
hﬁés@d of YAfEned oladdnaxlyotidecanettusd. Artiesohse olngo?luplesmdaspmcludmg
of the indole r|n system A erred.hal o j.n
ewﬁba@%w moleshies AB] atraerse Mé‘#ﬂ%ﬂ% RERY R ldfhegty block
‘nE‘]E R6:S of SCERIRNNA. by Bindie Mhesioqdd lﬂﬁiﬁtp’ieﬁiihh% protein
prefera[y optionally substituted ridin
emtmmsn@eaamnkﬁfemgr@ﬂ@tméh@ cpgasing t%epw@rﬁ [FGFR kinase

b l.
SR S S e o

represented by fornula VIl: wherein: nis fromO to 4;
R2 is alkyl, preferably nethyl; each R7 independently
i s al kyl, al koxy, cyano, hal o, hal oal kyl, hal oal koxy,

al koxyal kyl or hydroxyalkyl _or tmo of R7 may forn1an

[——. o o




In certain enbodi nents of any of formulas ViI, VIII,
Villa, VIIIb, I X X Xa or Xb, R4, R5 and R6 each

w0 pbeperrdent |y is fluoro, chloro, brono, methoRgI/EP2005/005737
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di fl uoromet hoxy, cyano, ethoxy, isopropoxy,
di met hyl am no- oxo- acet am de, gﬁboxyllc aci d net hyl

ester, carboxylic_acid am de, carboxyli
ﬁb@lﬁ)ﬂérha% and SPBBITITIETAE) BIANGAZBIAPS aﬁ#ﬁﬁﬁ%ﬁ?\e‘?mﬁ@ sequence
W]?G‘Fﬁ%ﬁ e ggmthgg’fieha@ S Bl tomyentioRa PRy iester ’?echmques and

onet h fluor oet hoxy, fhien-2-
(aylmhmﬁtcmd}blym mmven@yg;mmuply PHE{HONY M@ﬁb@@ﬂ]ﬁgp pﬁng antisense

(LIBLIROPES YA i B BB fpgnce v
‘e{ré Wall kivbwh bn theXrt (Xg. 96a (DS. BétbentrNoss6 666,13 %6, 566atd ; 6365,354;

S0y B il P SaPEI Linod ment s o any

of fornul as VII VI, VIIIa VITIb, IX X Xa or Xb,
mis 0, 1 or 2 and each |ndependentl IS

dBKy| ,  alSeeptinbibiteryaRgAs (%RHé\rSB melen bR At @Gﬁ# kipgpe
%hlgﬁgg%xa\% é(l%]che g\{%efw myérlt . BRI %%ne E%pre%&mr?@anocfe réuced by

o or a kox
posiatiionthe frurhbie siljelsloe cell with @ysmaélrdoubb Sér@nd%i RaNA (dsRNA), or a

SEEEE L oy g T S o s, s
Ffe@élﬁn efBoURNE Bfﬁéi:lﬁtfallﬁ imhitifedf(e rRﬂNAsthﬂerenva'bt RNAi). Methods

rf?ﬂéeg‘éj%‘\éy&% gpmlﬁ))é%té ?%Sorﬁb@fﬁ g%%‘:gﬁg'vq% C%&rRe erﬁ' known in the art
@of?&%s Qh@s@@'\(}_r@ﬁc@ 1@%@11 tsée 'Plﬁscﬁm?f th af QISWJS,DD Ei?enéﬂ Dev.

X, or
CRH(241 31 981 52 Fbaehyr, SfMeﬁW'»l S0 NRaE S 1 VP08 Haamion, G.J (2002)
Ll T g £ RN SO s G
fRTIMT48 Bl‘bllnme‘lkﬁlrrlp, T\RIek al. (R0DR) Beiehoe 296; 55)Qa55£r, U(S Patent Nos.

nf? 5236@(5‘9/ quoéfé(f‘ 9%% %ﬁ{t%p% %%gg%n@ b'h%at dn quoso Wé 0&1%646, WO

fay/sny19sandiWo ¥ibss3eyi I 1a, VIiIlb, IX X Xa or Xb, R2
is methyl, R4 and R5 are hydrogen, mis 0, 1 or 2, n

is O or 2, and Ris halo or alkoxy. In certain

di f
3[%9? bl HEQQIB X&%@sg%én %Eo ek as E@FR kihdd 1nhf\5|1tbfs@or use in the present

Is nethyl, R4 and R5
hmderﬁgmnhhmyme@are ﬁnzj,rmagm Rd\IAganeCLglesocpapgble @ﬁ gatp@gzmg the specific
cﬁcamz?ge %ﬁ%’f‘e rTIh%lnlfe%ﬁé/m%rg %ﬂ& %c?l?)telzmho es se 1&%3% JeRfFic
eIk A7 04 B thS rﬂialzjzme moilmdleato mbﬁﬂpiﬁmeexthra ItdIgM)RNA followed by

eMmmnetslsrmt certa i,tents of, a

g e SeREsriregred gt G iSREAe: rfpte it that

F%) ESich®y 5‘13(& efficnils cdtyl 2E@§kﬁiﬂanuélhd>l§t1& cleBvdg® o@EGIF FOmRNA sequences
3 is chloro or” net | ocated at the 4-

pas |t1nqrd1y weful pathimie|seons qféhesg,rggeéqtnm\qeﬁtl% SP&FiHC n%ozyme cleavage
ﬂ?xﬁ q‘%ﬂ’fl?rgéﬁy }ggtﬁﬁ%}' léﬁeﬁh {aij%nemd}eqﬁltéﬂgﬁi‘déﬁﬁ’f &by I?é’an!’nﬁlg the ‘Ic:%éget
[ ﬁloh:ahka fommuynmrclalvkgﬁ@tes ovhtle typaqallyh@clude @g@plﬂqwmg ggquences,

EAT40 o GBS DAL LI DBl 150

e?@?ﬁbﬁﬁllﬁoﬁdb@di‘ﬁ%ﬂmﬂmg tbAheepioal of tbenta@ht et @nta‘lmag yhe cleavage
o] ornmul as, X

R2 R4 is dr ogen
hiesap bergvlyaisd 1 TFIBS0 s g ARG Mt TaERy Sgonure, tha
h@inq’en@éf%@o ?%onﬂl:l%&)fdé deQ6Rice dndfitablReTHe sifablility of candldate targets

7-positions o he indole ring system A preferre
hednalsmbesenalnasaddnttiestingt tbeir accesriibby) tO&’rYéflélzﬁii@? E(Fth éamplementary
al koxy in such enbodi nents is nethoxy. In conmpounds of
formula Il in which Ar is optionally substituted
i ndazol yl, the subject conpounds naybe represented by
formula Xl: wherein: mis fromO to 4, R4 is
hydr ogen; al kyl, al koxy, hal o, hal oal kyl, hal oal koxy,
cyano, nitro, hydroxyal kyl, heteroal kyl, al koxyal kyl,



In certain enbodi nents of any of forrmulas X, Xl I,
X'l or XIV, one of R2 and R3 is hydrogen and the

wo@rden1ioss al kyl , preferably nethyl. |In certai nPCT/EP2005/005737
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enbodi nents of any of fornmulas XI, XIl, X1l or XV,
Rl is optionally substituted aryl, preferably

0 tlon Iy substitute henyl . In’certain enbodi nent s

ot lggﬁg}ﬁ%?ﬂ%r%mgag g><|f530569<ﬁe%9<?fqte%lr0n>€ﬁ%??s-R1 is

optlonally substituted heteroaryl. In such enbodinents
maybe pyridinyl, pyrimnmdinyl, ri dazi nyl )

p[)%th nylE Bo thiantseppe egouurigetidaspnd rléaaﬁn%tSP%% a3 EGFR kinase
§ {s%ﬁ% ﬁ) %{e%r wERo ML The quflh@@é%ﬂiques for chemical

ute eroa I'S pyr| rimdinyl,
pgym&resleyhckoas P, |bgtamhthhase@hcstphomnadutalcmgmwakﬂwhﬁalsed

refera 0
SRlFr G BPcPasedg Moo foa P drsler Ry b The M
Piriseiiftidn ofIDITA sagueniotd @ialiny tisdRNK thuleedle. Such DNA sequences can
pr|d|n2yl optional | substltgted r|d|n )élRl\%
epPTisst TR gereya s arsAnyt nodipratrriisaoty RPA polymerase
%%ﬁ‘loftérf ?Lcjhyas%’é TP BPBP@ p&?ﬁéﬁds& Bi&ﬁot@ﬁé“@héﬁs&n&&ﬁ@iﬁom to the

t1ona substituted pyfidine-3-yl. In certain
evﬂtgnmudeafu@mf therigvesttionseabe aﬁroyiuced)@Sla meqns [of gicregsipg intracellular
|
R%}%%lf %ntd h%ﬂahfle laésgfﬁeit fﬁggﬁg??té?qﬁ ?%Bfn}l(l)de% rtrg{rﬁ IléCR 2@{1{6\’1 to the addition of
f ﬂﬁrﬂdmh@&qi(bnceé(bf nbdﬁdcleotldes)dr\d,eoﬁﬂrlbogudpom@sad) the 5' and/or 3" ends of

7 e sqor g oSS B 210 T sl

ymbhédiés@&amrﬂlﬁgés within €S sladonueletail bekbeheof any of
formulas XI, X, XIIl or XIV, RL is arylalkyl,

preferably optlonally substituted benzyl or optlonally
Stk%ﬁt | tutgg, %P@ﬁ%’éneﬂw&cofn aéé% 3 héhﬁ@@ﬁﬁhf@ﬁﬁp%sﬂfonw is
or mul as , XTI or is hetera
acqrhpuhde;ilof ap E6ITR kibhse mbtblt@umd cyspéajt;gthmeé@n in combination with a
pyridin i n enbodi nents of any of
é{l %‘Ug%ly CFpta{);JIec rr} ? X'V, Rl is cycloal kyl,
preferably cycl ohexyl I n certain embodi nents of any
of formulas Xl or., XV, i.Ss branched
L5y s By dogRostiogs CoMbYRASE SEBB Ay cally geceptable
Cefrtigt &ﬁmﬁioﬁﬁﬂh&aﬁéutfc@llﬁyff@&w&amoﬁhﬂ of AWl HGFR kinkd/inhibitor
RL Is optionally substituted g}é dinylmethyl. In
cetvmatpunde&mﬂ@cﬁplﬂ‘émt@mbﬂnaﬁl@n e lngmhamceuwllw aSﬁew‘@bJF salts of
hyl , preferably cycl ohexyl nethyl.
I ﬁacélecr %ﬁﬁgrgng&ggﬁmnt s of formula XI, XII, Xl or
XV, RLis phenyl 3, 4- net hyl enedi oxy- phenyl ,

4- et hoxy: phe en |

4[% | uor 01\/&5 vié;r W%JHP %Q}%P#eb'ﬁ g n%'bodgn?r}qﬁt%l? gﬁ% %ycompasses a
4pﬁ:§1’hﬁ6&1tféﬁﬁﬁﬂﬂ1posﬁmhbﬂﬁhe tre@tlmfm/ bf dlaease,hhe)us& ofpﬁﬁciyiesults in the
napht hyl ene- or napht1[1S ene- 2- In certai

e ﬁﬁ)é}afl% At gromth p breapiagticpellsxpgnigngy a]bg:na% ‘Q}mof;& ol'r fetastases,
p@&'ﬂ%ﬁhsmg %Ra%tc% &g %&ﬁé‘o%ﬁ?&r and 21RhH6¥ tRRSstically

nmet hoxy- phenyl, 4- fluoro-phenyl,

3efﬂectu@ ramq@m«%an E@kamswmw compond andsigssiygombination

RO AR el oogatI et BEFRA conbigpGR T

t hi en-2-yl, thlen 3- yI pyrldln 4-yl , pyrldln 3- yI

pﬁghg: |nn2§¥1§7 efgl%l) AR LY tbc‘ﬁ/ly &pc‘r?pga%% Q% RILL A B3l p¥epared from

6 H&iﬁ{a@eﬁrcﬁﬁf BydepR¥ld Iﬂinntoﬁrc)ﬂases or acids. When a compound of the present
2-chl oro-5-fl uoropyridin-

5 invenBe ISACHES, AlS WHBWP@]PE _sg:,l¥ Wn beygonveniently prepared from

a
) gﬂr 5&1}% bgé%% @M&F?&eﬂfﬁ%}e?’ﬂo&tb%c%%és iﬁ@%ﬁ%ﬂ%ﬁ?bﬂﬁﬁﬂﬂ:%aﬁs and organic
pyridin- 3-yl, pyridin-2-yl, 2-nmethoxy-pyridin-3-yl,
qui nolin-2-yl, 2-chloro- pyri di n-3-yl, 6-
nuor o- 2- met hyl - pyri di n- 3-yl,
2-chl oro-5-fluoro-pyridin-3-yl,




In certain enbodi nents of any of forrmulas X, Xl I,
Xl or XIV, mis O, 1 or 2, RLis optionally

waastiows ed phenyl, and one of R2 and R3 is hpdr/Bpmns/005737
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and the other is alkyl, preferaply nmethyl. In such
enbodi nent s optronally substi t'uted phenyl maybe

en tional subst.i t ut ed ,one, ree or
(R St Homvakyort SYapoRy Eally ARGrS inci: athiieGp g Silom, calcium,
n_g@@ﬂ (k@ptie andl dﬁgi@ﬁ@j attic Oferioy €l nieiyal fbnestuin, aearigahdte (manganic
odi nents_of any of formulas X, X1, Xl

.@d@nangamusz pofpsipg, spstivmnane gndihsdike sifse cPa&'r*rérlﬁrf(TPfs%]éfed are
thar I

8%1% 5% ﬁ_mll:a c'aﬁ:hxﬂ?{ %%&uﬁ{‘ ?o{agﬁulg Oagg ﬁodlﬁrﬁaéé%% hSalts derived from

q:ﬁarmmmmaélquma’cért Dlggamsrblmlrtpm ddseshietiyde seky pEpTmenyy pecondary,

t grglgﬁlyl qub%%)l BH cﬁﬂ: F‘@andfﬁ%&fﬁl%ﬁ abr s sh&ﬁTEssnaturally

f‘t&ic@r&in@@nﬁ sylﬁhk@zeyda;hks}tituﬁad ahmthso@hér@hrmdcnun@ﬂyacceptable
enmbodi nents .of any of fo las Xl ,. XIl,,. XILI.or XIV, m.
B Boiions s omGHIE RIS G PG R P A58, P TR sins such
ofs, 22 eﬁﬁgplgsargﬁnﬁby g60Be Neattftthel, Bigo1 R IR, NP -ﬁlt&Jnkylbthylenedlamme

prefera , R4 is hydrogen and each f
|d1@tép]@m@q;t2|-@16dm]agnncp§lm@1 ar 1@6@)@;111111)@&@19&,@&1%0 amine,

n e
S R Rl il s
vhrttidmd Ihyﬁl;abahkmxlysppropglauundq éﬂsme mtlryglkqamme morphohne

%%g%lﬁgﬁger?ﬂjn?e P%@’g{ﬁ%@ﬁ%glflgﬁ% ¥+€I§ Qobsfpl%ﬁ] A rge_thylameine,

OfinethyR&Gink! @ipréYyldntiae, thaaetbdgine | Iaﬂ@ tl&:ylﬂiee m A

preferred halo in such enbodinments is chloro, and a

preferred al koxy in such enbodi nents is nethoxy. In

Cl?bi(a' n eW‘B@ﬁh%&b%rﬁf ofaRY pREerft @ivadtias is¥asicXitd corrdspdnding salt

IV, mis O, Rl is optionally substit ut ed

pean; tui q@yvem%trﬁh’ prmar@i frpm r&nﬁn@@uﬁ@aﬂr&@ﬁ@e@g@%@ ARt taxpReacids,

oIh | K hod
T L e

Olﬁﬁdzatbahllfo'ms (Heatoit waﬁ@homa],fomlwmm tthamesulfonreSumatip, gluconic,

al kyl,. al ko al.o, aloa l.oal .
aglr%w&eiwgro)%rm ﬁr%&zs}ﬂmsnlsef AR pBP IR Hiapdstie.
Phetheh &l f¥nie Pt &1B; ah{rrc §MH51U atilltrﬁﬁerﬁb’ rphdsﬂhoﬁeysiucmhfc sulfuric,
certain enbodi nents of dFé Oe. f or mul a X, Xl

otartxie p-felyegeqylfonicpeidan oPAHIEHaET iy 9@%“& 3¢ GG
i er

PAFdhthe, YR oo et oo e b ot

such errbodl nment s optl onal Iy substituted pyridinyl nmay

bf9 rhrgy ridi ﬂyaﬂ%%% é)en b %136 0%1%(5?1'28%%@%? ggg%néﬁ%%ﬁ%? F&Bﬁ?se an EGFR

higih s 1h@17é}tor @nkgsoayid laky b1sp]rat1ﬁ ydmbmabﬂr( (ihcluding phadmaceutically

nmbodi t [ f t al | bsti tut ed
e@,chgt{aprﬁ%ga];q (I):%l qal h e grg}%%‘? ghp | o J(né'r éﬁesp% cfrlfphlérrr(rewrceutlcally
f L EpBR cXirier ¥hd o t?gnlaily @fheﬂh‘éraﬁ%hh@m%redien@d or2adjiRhniss Other
optionally substllt)ut ed pyridinyl, one of R and R3 is

hihgrapgetic aaedtstny Belide those aytragqxw FRERLREBPSIIGOF RTL-Canger agents
i

e USSR R CAEOI D, AR i, T Ao
pmcludlre nyinp nEitibies sitable iforydralo piciadrtapicyl, snbparenterab (:inrdn@mg

th Ll t
RS EeRAS, FFE Ry ey g By TR o g fre et suitable
SR i a@ly%mcﬂaﬁﬁi‘@ﬂdeﬁeh@ ol tt&ﬂﬂirﬂﬁﬁllar&mb@ hoad ﬁ)e[tur&l dndx;yverlty of the
at the 4- position of the i.ndazole ri

g
ACHHIEE e rf@rdwhlahélq aetige Hereends HERg & el%@rrrrg Eﬁ'@y drramaceu‘ﬂcal
preferred al koxy in such enbodinents is nmethoxy. In
such enbodiments RL is preferably optionally
substituted pyridin-3-yl.In enbodi nents of the
i nvention wherein Ax is optionally substituted
i ndazolyl, Rl is optionally substituted phenyl and R3
S hydrogen the subject conpounds naybe represented

.




R4 is hydrogen, mis O, 1 or 2, nis O or 2, and R6 is
hal o or al koxy. In certain enbodi nents of any of

wo eoosiAse XV, XVI, XVII or XVIII, R2 is methyl PCREP1085/005737
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hydrogen, mis 0, 1 or 2, nis 1 or 2, and each R6
IS independently halo or alkoxf located at the 4- or

7- position of the ind zol e r| n_cert

SruBaR ARt S5 pe sty epienrs pirsp et Sy SdaEs P 455 bifgfyed by any of
RRe g tH¥BE Wl1 knBm i toyel Fgmsmavyi s 1, nis 0, 1 or 2,

and R6 is chloro or nmethoxy | ocated at the 4- or 7-

position of the indazole ring system |n conpounds of

69@;“' a lIh 8}: 1}5\@' J‘c duﬁd@fé@%é%@x?clac‘l ¥y an @@FH kiheg inhibitor

Ject onpounds may be
mmpeﬂﬂdl Bmﬁmbnlatﬁroccrmblaat)(lrb(mmn&Phﬁm@élCﬁlﬂ}omC@Pﬁablezﬁal‘fS of

ﬁ?gplg) g?r@%/ gréﬁo@ 0(32513{15 ’mvenhgﬁ(g lniac!o b1 d as th? ﬁct}ve ingredient in

cyano,

hetiesraldaikturedkiox y)hbrmdceuthﬂhmﬂim@ccomm to a;bimanylpnal
optional | bstituted, thien

cl oal kyl al k s
heraaa oA eI b LR CosT PRSI e S Ay, of forms
(%&ing%gl{e%m of %‘ép%)aﬁo%h@ﬁl&? éﬁ(a%ﬂg&é%ﬂl\rﬁ @%lg- bkl Gl?ihrenteral
Z)rq‘,hm‘(nm m@(f&r@)lsp Thus thephaymac @(tw@ cqmposfc&ns of the'present invention

( %%ﬁéﬁ(@ﬁ%& a§8s§re Rehits W84t for'ofa mgtlrzg;fORygc}f 508 hes,

eac |nde en Yy rogen or
aiaklyéts oﬁnaﬁleeaaabh Edntsmmgohegueduﬂmqu m@m gé the aatlkcylngredlent

Zl%/dr oy thq,]gc{%gosﬁ %5?‘%@? preﬁ%t%d;qslgogd&%p e(t,’fg a!lr}ﬁlesallg(él édlu’uon as a
hshﬁ @X6ml il Mh aqi@usligaidkas a nankdqueyad lkyid, abaﬁbylhﬁwyater emulsion, or

f %,Cae%;aieh?né@l ]1&1};3:6831'152%/;13 glllnlkal%g}(tlga gt I onalx‘g}% égsg otrrlflts %e out above,

né?{%@%( k'i‘x%‘(%é‘ frgﬁ%lydr com%@ﬂ@ éhd%@itﬁf combliftion)( ﬁrc
g o

- fi@HN29enytiS D AR E e s@s of eg@-qg)n@p t%-xelggf) gnaypggso Wn:@‘t@mstered

PR AN 7 T RN
| W@ﬁd@ Bj’ hﬂy hﬁ/@le Wﬁds aff bkrdrmaby dhogqn,erad),rsuaﬂl fsthods inethde a step
efine

O brneing i gessiondhe Fangaraniare i e BRRRE LT Corstifles one or
bl%@?e' fHc8R281in dﬁéh’ss th etib@if I%F@Gﬁp@ﬁhél’ﬁﬁwb prepaiteld & uisrmly and
be nore eci fical or mul a : erein

RatinRiEly n&m@lgaﬂié aa%vedégﬁeﬁ@at wih dppid Oﬁﬂlf‘éﬁﬁfogl]il%Ré’cVécf%fmhd

f

U Bl 1505l e 008E QAR I ke g
nergbmntatione specifically of forrmula Vi wherein m R1,

R2, R3, R4 and R6 are as defined herein. In

enbodinents of formula XXI, R4 is preferably hydrogen.
| (93¢ ONMpOUTIiSs, e ﬁh@ﬁﬁad:baudal cdnﬁp(ydmmis ofithis mveptidromay Inglude a

substi tut ed benzof 51 ct co nds nma e
r Bireaestisy Dp3ecrRiP P‘F %@&Eﬁmﬁﬁ nﬁﬁé’l ?{fa}ﬁé@éﬁ and
a&ﬁ%ﬂht’m B O¥tio @k&udlﬁ%k)ﬁ’eﬁlrﬂﬁb!éutwﬁl@}t Satksay,salyéfndach component

hydr oxyal er oal kyl , al koxyal kyl

b‘élnwﬂo%ﬂ Egy 1@@@8@ dxybitareompaimd ane sigplgtin %ﬁbl@%ﬂm (ncluding

SHbaL é%ﬁ%&'l bie s St in ?)dcz@’z[lﬁ?ﬁ’é ¥biuded in
DT foethibr ?W%%%ﬁ%? oLy AL L

plﬁrhﬁiteml@élrc@)nmﬁtmﬁun cofi®h 2oy -va{h-@e- @ o

§$I€%£%POW43N88%R%G(®%%_IC&%&(3§E§ %’%‘1&1 %m ll’é(},llé((e%ose cytotoxic,

OctR¥mokherbpdusic lof @fifi-Qaricer 2genk, or REentsavtdciRbniedchthe effects of such
|ndependently i s hydrogen or al kyl, and each Rlis

|N§@§éﬁﬁ #ed ﬁxﬁ?drogen al kyl , hydroxy or al koxy;
each R6 is independently: aIkyI, al koxy, hal o,
hal oal kyl , hal oal koxy, cyano, nitro, hydroxyalkyl
heteroal | cyl, al koxyal kyl, benzyl oxy, cycl oal koxy,

cycl oal kyl al koxy, optionally substituted thienyl,
optionally substituted pyrazolyl, norpholinocarbonyl, -
(CH2) - S(OrRf; -(CH 2)g-NRgRh; - (CH 2) g- (=0 -NR gRh;



(CH2)g-N(Rf)-SO 2- Rs; where qis Oor 1, r is fromO
to 2, Rf, Rg, and Rh each independently is hydrogen or

wabdopli179and each Rlis independently hydrogen, BUREP2005/005737
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hydr oxy, or al koxy; each R6 is_independently: alkyl,
al koxy, hal o, hal oal kyl , haloapﬁoxy, cyano, nitro,

hydr oxyal kyl , het er oal kyl koxyal Kyl benz | .oXx
&% oal kakYS regreicgHIORyPaL oo s TRt aPPFEBERERT thragpsiion can
b h
gﬂé’% almnggg on ysla ?ﬁ}]:ﬁl'&'iﬁfrtcbfnﬁéb%% i?’)g cﬁgﬂ%ﬁé{fn%on{ &Irlgtllgﬁ with an
a@ﬁbﬂn@@r@g@t,. ShediR @m]anu-(:mqelzgggngs BOPETTPEESP ecﬂqp@;@m the group

§’ %ﬁg&f%%ﬂz&ﬁg@gs tgl%\? '[%\A) %‘é 60@% g)lnﬁ \A};tgrrseﬁcgdphyllotoxms

@ntibiofics, hltrcSoxﬁnethnn@leZheraﬁlps Renasa mhititprg activators of tumor cell
|ndepende rogen or al kyl, and each Rlis
|aﬁ%i@6%ﬁc?é‘atap arf%}%ﬁ% earf%%n St kyl, hydroxy, or al koxy: and

R1, R2 and R3 are as defined herein I n enbodi nents of

fornula Il wherein Ar_is optlona ubstituted

@&z ot hi die@hgImaceytal ﬁ’@ FEEHPP N2 ﬁ‘&%gq‘nd or
e | | r 3L gelhien,

A e

fpectinlasadid, mmﬁsum steardte, appsicariaheig. Eapaples of bguid Cafflers are

benzot hi ophen

NBPE SYPR ?%“&%Pq 0116’? 0]%1 \g&glf&%%n%}%ﬁ #f@ﬁ \A%ds%grrfé?syﬁglude

%&ﬁBﬁduBB&:ﬁﬁhﬁﬁdgaﬁ are as defined herein. In
enbodi nents of fornmula Il wherein Ar is optionally
substituted benzoxazol -2-yl, the conpounds of the

irgyenti ony 'ﬁ?éb@ﬁngﬂfe%o‘fr@)%@tlﬁhéiﬂir loyal @bsdg@fomh, anY convenient

I1; whéreéin R3 and R6 are as .defi ned
hélaenapeunwl mﬂd@dmméh@ gmeb}'%rﬁ*m example,HEtes; §1Yoqls,iodls, alcohols,

d V4
OB BR b YRREN ST RO et o IXEmble ot o ol
fl@mﬂlbmpéfatlmesueh As mswibmnﬁ&ehxm aadq dolRgons; avhdls celererwah as

I f f
o;getrf:l nawg?gr 0 oun%fﬂé]gae Qe OS&’ rn(t)sI I%rda\@qﬂial‘ﬁggAgeﬂtss lubricants,

BiRdEE tdl&ﬁ@t@@ﬁﬂﬁgi Sgdtiy ah®thedike @ﬁ@rﬁeeu‘kebyo fo@mmhl&o)(bbﬁreparatlons
wherein: mis from0 to 4; R4 an

| swg}é p@p@\@qiﬁrp )papgllesrg})g,t%%tﬁ ng:wq: OF tgpﬁ 65F ofﬁgpgmstratlon tablets
h i t B {85.?%5 arF ﬁieﬁ?l‘:t‘éﬁé& oraf M@eﬁge uﬂit§ ‘ﬁfﬁereby 1Rk ieNdeutical carriers

koxyal kyl enzyl oxy, cycl oal koxy,
care Emaldypil. antmlyall}’obifOieéﬂmBY he serted by siprdnrd AgUSeY$ Or nonaqueous
qgtlonally substituted pyrazolyi, norpholinocarbonyl
WA S(O rRf . - (CH 2) - NRgRh: - (CH 2) - C(=0) - NR
th -(CH2)qC(O)C(O) NRgRIl -(CH 2)g- soz NR

[@&h 2) - NERScemebingBe cqrapiitiap P Br ATt pipged by
reﬁfon cﬁ%nolﬁﬁ%lﬁiho%anﬂﬂ with e %ﬁdﬁiﬁé h%ek@rﬁy@f@m@iﬂs @tadjuvants.
each i's i nd@gendentl y . hydr og al k

y ,
h«}@nps@yseddablausw;beda@w by %ommee&éga dep PyiEblemg me the active

gpe?a lvﬂg : QIR ¥r o@X@IB8) opibhdl d with
hy ro}/ Pﬁ‘if}eeﬁ t ?&ts}l al koxyal 1;(%& er?%)y ox?lmlxe e
c’tylnﬂ@alulbuxmt inyxt [ddagit ysuaﬂak@mve optiisperaingypgeitb Melded aglets may be

n‘ﬁ‘ﬁg% @Hgﬁéé }%]2%%}1' %bls ub% l t u ?r%(tﬁ% @fztﬁ% é%)_}v%red Kﬁn%und moistened

-fithlag l&r‘gﬁ&‘ﬁ?\l gﬁﬁér@ Rﬁach 1(a61bt Referd(y Ontaihs Gom dtRgRA.05mg to about

gg Qf r@e @ptn@ 1ngrefigen’f gxr@[ﬁa@h f:é)c%g)r l;\>| %%rei%bl@@gvgﬂﬁg fom about
' @@%g%i@Mdtxglc,%tﬂe\/ééﬁoeﬁfgr@ie@l kyl, and each RLis

i ndepéndent | y "hydr ogen, al kyl hydroxy or al koxy; and

Rl, R2 and R are as defined herein. In enbodi nents of
formula Il wherein Ar is optionally substituted 2, 3-

di hydr oi ndol - 1-yl, the conpounds of the invention

maybe nore specifically of fornmula XXXI: wherein m

Rl, R2, R3, R4, R5 and R6 are as defined herein. In

enbodi nents of fornula Il wherein Ar is optionally
substltuted 2 3 dlhydr0|ndol 2 yI the conpounds of

o o s - - o r



manuf act uri ng nedi canents intended for treating
cancer. In particular, the present invention is

waleoosatmus t o net hods for manufacturing medi caneeit/EP2005/005737
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conprising cisplatin and an epg?ernal growt h factor
receptor (EGFR) kinase i nhi bi t [2] Cancer is a

eric pane for a eIIuIa
r act ef PLEHIRE, &r?w %@F{S %‘?e shEH g %rg 1n1sgr%91ﬂ mans
eliahyf Rhant frofi MBut BREg b ebABSE ot Ycthve ageﬂtadnﬁnﬂxﬁmﬂbd with an

ti Ssues and net astasize. These neoplgiélc mal i ghancj es
appreptiate ane RORMERICBL TR 0 6YTISF Maleag hihatipay vaRydFgm about S to

h é@%ﬂ%ﬂﬁ@ tdth} &) oBgey UnhRldobhgdibihd Mﬁ?ﬁ&feraﬂy contain
erapeutic agents h been devel oped over t
foe‘wzakte Mesbd‘ut)ﬂmghe abméalgméthe astive ngreslients typisallp£5mg, 50mg,

cer.~-rhe s f ncer
TBREC20f, AR SR ROt st BE G, or 00D
cyclophosphan1de i fosfam de), antinetabolites (e.g.
net_hot r exat ate anta i.St an 5-fluorg

f
&Pyrin & ﬁﬁl@iageﬁl\ﬂtg‘glk) Fﬁ)rgpgSlthpg @? g}elmgﬁeg @Ivgqt}j)& Séllltuf;lg %or parenteral

Ql@m%lstrdﬁoﬂ(iﬁalysﬁd ﬂf@par&d BRI r sikpehdiddEltie adBNe compounds in
intercalators (e.g., doxorubicin, daunomycin,

ovasgs dt ssm»ableaaefaﬁgntrﬁ@ﬁé»eﬂwéwkéfu@éa@ for qxam!a fen,

;
PRIk Ao 5B L9 AL ioel G700 g
@an@erylmgiymls and foéxtires ﬂmdecsnmoés Burther,s pre@pmtsfuel@a@be

f h h
A&E‘“&B&gf} etvgnii gdeﬁl?ﬁ?ec ‘?(h %ﬁbgrﬁgrzga }Sgﬁnt trﬁer e are

nor e thanl 2 mllion cases worl dwi de of lung and
bronchi al__cancer _each year, sin r oxi. mat el
94 on FbatrrceRt smomtf@@@% PPl SR %’%?lmectable

9.{ ? kbR GRAEEERBEs REGRINRLS dfs?érsﬁh@ﬁﬁrﬂ&@m@&f e donfPositions can

cases. Tr eat ment opti ons l ung cancer are
Derig dre/form afstgtileqrowdess apihe extrmponEienthRicARRion pf fish sterile
al .an r
SRR Bl g BRI, 305 A RCBIR Ac esri
had endze b e Stvoivalyt ftuit éoraeaty sseinigalbilityd €l'tel ptratdenti¢alicempositions

e.g..pla noI boplatin acI| X Qcel ax

st B S o SRRl AP RaE AP R by st
tHRgrédeRRdkicRiasaheé B&ﬁt&hhﬁﬁﬁg @&fdntdf l’r]ﬂnbro@ﬂgim&ﬁﬂs%bn abbacteria and
G spl atin-contaihing and carbopl ati n-cont ai ni.ng

i TAeicamies RahpR ;elEeRy OF APeriea megim 5 SEAIIEHG fpF FRgmple, water,

TSP U5 g pRiptot e st gl abpce o

Jegetabletoils) and(suBghiy mixtuG@sithereaddncol . 9( 7): 1157 1 162)

It has been reported that paclitaxel has singleagent
activity in stage IV patients, with response rates in
t[lne1]r angehafmabibitad cadPpodifibrspiiyhd/¥rksent atveation ¢abAg3p aXorm

ncer Inst. 85( 384-388). Paclitaxel
é&%‘?lﬁg‘?al‘tma g SO SR v 9SG s g lotion, dusting
r, ot g iifd. Gptherd (MR moTtdohY 8dn beich foahlshadble ferlfse in
Iung cancer sy t oms (Johnson D.H., et al._(1996)

aransdermak devicess Chyseonnulpiem)mape Preaarsép&tahtzasgé}n %@Eﬂ% kinase
1ﬁfu%984 M}E@ ghgggplaﬁﬁ %9%@%3?@ 15(?13?‘1\‘?}% ?)h?gt’?éggﬁtgbahg %cceptable
tsalt5 4%ach|@mmpencnt dicféafhefthisfineantions vie gonwsntignal @rmsmng methods.

at_no eCIfIC re n.can be a
Sk iR 5 i P ROt BRBH AR AN il an
epiteL toRthed Wa‘boﬁmﬁm to &boepl w4 EahRokpo@asE to prodiidesa cream or
[i and TGE-al p is frequently associated with many
c‘éﬁ@@rﬂg a‘Pﬁ%PG%IWQCBP%%@?CY | ung, col orectal and head
and neck cancers (Salonmon D.S., et al. (1995 Crit.
Rev. Oncol. Hematol. 19:183- 232; Wwells, A (2000)
Signal, 1:4-1 1), and is believed to contribute to the
mal i gnant growt h of these tunors. A specific
del etion-mutation in the EGFR gene has al so been found
to I ncrease ceI I uI ar turmrl genicity (Hal atsch ME et

VA Y. Y.V PNPYN NN NS o,




Publ i cati on Nos: WO 99/60023; WO 01/12227; WO
02/ 055106; WO 03/088971; WO 01/34574; WD 01/76586; WO

w@200853791¢ and WO 02/089842). [6] An anti - neopPEEEPI05/005737
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drag would ideally kill cancer gells selectively, with
a w de therapeutic i ndex rel ative to its toxicity
t nall nt cel.l.s al so retai
Rt Rl A R R R e A
Q"é@t@ﬁaﬂlﬁmis@faﬁ&ewﬁéﬂéﬁ} thblohiefet 1nadoBlY It i Qf@elﬁf)lettm the mixture forms
current chenot herapi es possess such an _ideal profile.
| #8t dose SURRSSHOTRSS eSglstg blg sargicrripelyde eorop Ryter and qthfaés@éeﬂals
FU r
CARBPNES SAOEE! TPl BB LA B, ket by v
vadrmlxmgrtbre oftposittheveltio herse§eadantaeclted csuish(shfellagedby chilling and
and U|te i%ten cross-resistance to several other

gd 5 ¢ agents as well. [7] Thus, there is a
need for nore efficacious treatnent for neoplasia and
ot her proliferative disorder.s. Strate

edfdhci nolnradditionds ﬁﬁaﬁeﬁeeea?l?l?eéaceweéf s%fie%tﬁ e Bpargaceutical

h@y@ula YR d&&lﬁéﬂ%@@§ Iria? ik dMEdeS 8OO R k& lond BEIore additional carrier
adm ni stration, and al so theif usé in combination wth

oinredients such At diluesis, biiernaiavesng aaenis. dindets, sg&sective agents,
c
" e:é‘fé‘eﬁég 18%‘1‘}%21 ? %r?atmg 1n5 gﬁ‘fg a%ﬁ no@{é Qﬁid {}Qq‘t{lﬁe @ﬂrthermore
r ﬁhett ady@vahts dahde irsdudef to l’fmdbhﬁb iq)mullatttmll 1B(ycome ivathathe blood of the
of each a al.one. .. the cac
PG B0 GRPRACT O SootSnBaR Fots Rt i Bl Gfound and
t aaalsmrbdrﬁaha@cm (ischading pbﬁrﬁﬁb@i‘tﬁtalﬁ?}qat&bpfabletsbﬂ@ sfwaclo Eomponent
the effects of each drug alo but in o1q§r cases

ne
t thereemaet alse bapicapigh &t p%W@quéLem ORESPUIFe
conbination is greater than the sumof the effects of

each drug given alone). [8] However, there renains

cii0d] cal Desde flayelsi fopthowenpowedstafhr eontlnationrny this énvention will be
ot her_.capcers | nvent | e C
CREPHERETES g M D) R B0 8RS Bmpouncs i

i gtieydtebth howevarothenths speeifid a‘iced ldvet foefahiy pattlyulat patteabwill depend

AR FAEICRY &1 FIRG 91 o B O PP B G0 Lo\ R stapdiet time of

| QUERALt@RoH 886t P 88t @LiBn RE R\ EREreAGYY dBlidi€bmbination and the
conbi nati ons, and nethods for usi ng drug conbi nations

i severiy afiteepartipuladisqagnundergping MsFabyancer s. SUVMARY OF

THE I NVENTION [9] The present invention provides a

nmet hod for manufacturing a nedi canent intended for

t F1®41 i ng Thisdmsnten wilhbe better andastesd fromatha ExperimendaliDetails that

t hat an EGFR ki ngs or..,and..ci spl at I sed.
gt oy ve e Safil Hbr B V50 FE%E aPGeBbletadf HR8e methoas
eﬁﬂﬁ;éﬁdlté&hﬁﬂi@%ﬂtar@lfge?ﬂy ﬂﬁgﬁa’dﬂelﬁﬂ& innéitiontae rdeshmﬂied more fully in
cisplatin t ende dministration.to.t
pile ok Bihich olaEdtErsies BB9HIP 4F CORSIGgTEingghy way limited
mHkﬂQyt addi ti onal agents or treatnents, such as other
anti-cancer drugs or radiation therapy.. [10] The
i nvention al so enconpasses a phar maceut i cal
c siti rised of an EGFR ki nase
ﬂ@ggltorﬁg%%m%%%%?at?ﬁgconblnatlon i n conbination
Wi th a pharnmaceutically acceptable carrier. [11] A
p d exanpl e of an EGFR ki nase inhibitor that can
Q%Eie %iﬁ ﬁFgEtlcing this invention is the conpound
erlotinib (al so known as Tar ceva(t m). BRI EF

DESCRI PTION OF THE FI GURES [ 12] gure 1: Erlotinib
pl 183 e Teo prsAE Q%kspawécapeﬁnaﬁllreomfadewc Peldhl/EGTR) is 2

pbaﬁme GRMCER: %a%aqlrﬂ SardcB) thgﬂaﬁr?a%t?a'fdlgl‘fb retieRR kA 0I2002) Expert

drug concentrations and pl as drug concentrati ons.
Tunor -bearing mce were given daily oral doses
oferlotinib at 0, 6.3, 12.5, 25.0, 100.0 or 150.0
ng/ kg for 2 1 days. On day 28 post tunor inplant,

bIood (fron1the retro orbltal S|nus) and tunDr sanpl es

o o o o o, - g,




n=10. [18] Figure 5: Skin lesions in m ce adm ni stered
erlotinib. At necropsy, skin sanples were fixed in 10%

whegosetmas f or mal i n, enbedded in paraffin, sectPONEP208$/005737
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5m and stai ned wi th haemat oxyl |ﬁ and eosin. In mce
g| ven erlotinib at 100 ng/ kg/day for 2 1 days, skin

SRS Bl SR RS e LRI IIEIR: bt

Chécfc lslq&amd’as lcdll b@rcfﬁbﬁi%r (20-100pt)dlesmvahaldcelhlungshscer (NSCLC) (50—

| Kk h
R PREOFIGT GBCL(79 SUOTS (1D A BT HRefiaD 160 prest

d@aﬁ!?éts(B 5The,) eslbRRm] Walcer 6415380%}9 %ﬁn@@ﬁlcddaﬁééﬂ@@ﬁﬂ)%yl dnld ovarian
conti nued treat nent. 1@13 Iiﬁ(pure 6: Phot omi crogra phs
P

ofancertahdifvex Gisrdivile rAg- (P00 Exett PPkt ABRstE tDrugs
pgtfttsg 76§h§510%%}59.g7%ygt95®t9§t em @eoﬂt@egwﬁat%l Sloaigaeshy).

ect cell proliferation’in
cfaivmon emhaﬁo(mghlmhtbdnh@ Bnk beweemlovirterpesseot IR b/E&IFR and

10 /d t
LT T e
BRI EF DESCRI PTI ON OF THE TABLES [20] Table 1:

Si ngl e- dose pharmacoki netics of erlotinib 20 and
pab NRChbrit thedtiest SRS FARCE ﬁ&P?FE‘m&tHﬁ]tﬁ g g the disease,

(BB YRathtbht apppddch Wil Brrer. FPd- LM e HAdighsél ‘%ﬁt%ery is the only cure,

assessnent én non-t unour bearl ng at hym C nu e mce

t zrreieet mdltiﬁmdah_apmm v(tﬁn:@)en(%t@gt@ th@)apy pEThg asspyiated with improved
a%u omé:> + age: : SE!FBS!SFNC%MO% ﬁ%%l th;g}lqalfl %gm)n Qzﬁﬁ&%ffeﬂs Dmall

ani ma he "prese dssessi ng
Cili’l‘ﬁj’ra(’ﬁnﬁﬁ'ﬂtSSlﬁll ovsrallyspinded]. ‘Diiuse theasrdicd usedn@rrxaﬁtslmgh mLNS\CLC with

|l ed liferatiqn, | t t
o A or T P ABGPEAER PENE BIEGH T B ey B g cHotoxics
Clefve debn GRAMB EhdDottetdps 1ﬁ1NS@EE LGl Gdihg hambuhe s:art%taetn, etoposide,

cancer cells will be in the formof a tunor, but suc

cidpsfamidey cyslaphesnirsrde, WincHptNca ﬁn%ﬂltfﬁﬁtycmo%ndr%sylaﬁn (RaJkumar S.V.,
|

SHIEALE Rl [bBPCBGPbesd P ER paBnRRin SO e o

up;reduchae oalyrsmalhingseventeng romt scsnbln@ml@athempy e &platm has lessened

n%arf‘r?ﬁ %Ss(aél mprqvggglgeéf 2%?(5; I?tfe i) anggtm ﬁ%lﬂlgkl%r)ﬁ P.A. Jr, and

IKelﬂyﬁe@l%B;CﬁbmﬁmlRegqu hO87f—:ll(QOI)) t unor cel l's
(tunors) that proliferate by expressing a nutated
tyr05|ne ki nase or overexpression of a receptor
I%’lrl 0P| BBmkHARSEWad dovePBH Gthd '19905§at bh(g DANitsGBohScledse reductase.
other proliferative diSeases in aber r ant
t mesttat@mktnﬁa@ber@m hagat gf@hteb@@bﬂ@h’fY( czf)twaﬁyresmﬁs@ gnq paproved
D
BlshL Fp oD RERAOe R HAR 15" ARES aron e, and appetit
k]oﬂﬂ)&harasmndaai cisplatietdp¢sbde deniotireramyd teneB oldieh . Ve edtlas (1999)
o]te ot her Fé&%b%grﬁbl ve di seases in which aberrant
sertnef % "R& K¥nase activation occurs. [24] The
term"treating" as used herein, unless otherw se
| nd| cated, neans,reversing, al I evi ati ng, hibifin
lbr Gembingtion triaby by,ihe Farencay Orgrrpsasion 6%§?S§FHC£} agg Treatment of
eCHEH¥TCH Bém: ga[r@(‘%f@ p1afin Eﬁﬁ‘%ﬁmsfd@ @P&sﬂﬁﬁﬁ%@ﬁé‘éﬁtax@f (Giaccone

er cancer-cau or neoplastic cells in a patient
eettaér 998y b@hme(andol ad: %@éeﬂ Hep eAnthedpites sembinatipmeane better
C t
aﬂ éon.efgt %ﬁg%f'N ?8%&3@}/&1 ’&191?%1 4 51?% §upvgva\} [g%lgén %t%% not met) it has
amﬂnlreccbrmmencfedras exaofihe standznd@tf careffer afdvamced NS CIc€@ qbatnents In

ourse of .actio tha dto reduce
c iRt Eo i AR SO bl B CBIAS o bEST ST 2%
t §rdtdianhny 8 8 aBl APlaiBdaitivalyGRPAB(Peted (IR (19‘95) Semin.
treating" cancer or another proliferative disorder
does not necessarily nean that the cancer cells or
ot her disorder will, in fact, be elimnated, that the

nunber of cells or disorder will, in fact, be reduced,
or that the synptorrs of a cancer or ot her d| sorder

- ~ 1 L, Y



simul taneously or sequentially. Therefore, the present
i nvention further provides a nethod for manufacturing

wa@2emdi™dadent for treating tunors or tunor mnetBCI/EBEES/005737
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characterized in that a therapeuytically effective
anDunt of an EGFR ki nase i nhi bitor and cisplatin

e b St UPRGr Ehubet R g ool 5! EALBBine ang

RﬁqﬂﬁhﬁbﬁyM% An@ édidianGrvieN 87 tFeck® waﬂm h%ammvmxgte of 48%
chenot her apeut i c_or ancer age or._C unds

i e ok 308 G Sinas” Rge e e fHRE."

[31] In the context of this invention, addltlona

ot her cytotoxic, chenotherapeutic or anti-cancer

AdAl Newtreatormpinfion sanchateke a Banver celhepesiceapproagh, and@romise less

at%%ﬂitg th n?:ﬁé quiglé ?)&gﬁrog?)@gﬁag{s Icgﬁééy tal hﬁbgg?&tﬁfh‘e& ¢ only part of the

suc
cdd@éa@@hﬂ&ﬂ)dymrdﬁn(eﬁtﬁ)épnﬁmgng Qygetedea(drconyemtiunek dmpamay have a
(CHt

et birepS DR R e NS Y éséﬁlsg%{ TerSIsPOfEGER inhibitors in

tédn@alﬂatioﬁ%@&@dnl&@l cl&Mtherapy.onycin C, and the I|ike;
anti-metabolites, such as nethotrexate (MIX),

et oposi de (VP16; e.g. vepesid(r)), 6-nmercaptopurine

(ﬁm » Efotidih %‘%‘TM‘Q):@IB ’@2&5 :Qé/etlébrti%@' 61‘@1& é&ﬁl’a@e small-molecule

or our acl ci tabi ne g. Xel oda(r)),
diabibitonef the Hm/Elj}PRam@smhéﬂmask éomam Ittha@pptﬁgt angiirhorgctivity in
actinomycin
dl?fﬁﬁlgi’l{% alélin}]a gdgfriso rfr’;lf;lgéllfn %1{21 r%r]@((Rnd 9&1@3?{%3{ ﬁg%%ﬂ(lfa)ﬂz V. dA et al.
t {1099) K @har&ialca‘ﬂ BixgSThes 2N : ’B@—W%)nEﬂo’ahlbahdncds apnpmdimm vitro and is
vincri st.i ne i nbl ast i and the like;
TP a&ﬂ?ﬁttvaﬁﬁﬁﬁgﬁt%méﬂe& ﬁg@%&ww ARRperefls @1 o (Moyer 1.
t @40!((997) BReerFasst 51:35584663) Madn oRE-laliedlEpHayd II% lof NSCLC
agent's, glucocorticoids_such_as dexanet hasone

epaglentsefdanha@lrfeﬂqq plaprebased chemathgrapy (B@r@ﬁsaker cetal. (2001) Proc.
[

D58 ShE 0, US| 293108 ERANESEI) A8 n GRS g e

ampxitagi nase, | eucovorin, folinic acid and other folic

acid derivatives, and sinilar, di verse anti t unor

agents. The followi ng agents may al so be used as

addi} i Bials s&@i@rWévaas!’tighfeﬁSiheﬁ&:r 6embmng dsﬂmirﬁtr With cisplatin or

dact th
SEReIROEGR ATy PR B Sh RS P bETAERsAY Tr eyt synergistically

d%&é&hﬁh@al | iR9nKiBit@g t&ﬁ?ﬂﬂrl g(rB\Wh THE HZ%O@QI&CURS&@@N@CLC tumour
genzar(r) aunorub|C|n 0 (e.g. daunoxome(r

modsis b memchewdhw Clsseaarish FGHRy wiaroted 4,090-50,000

I c o]
HERLGHS e ETIBARATC B fIRER] R Dot AR bR aTs0-3258; Le,
(ENB‘B:)I (199@)dmmﬂil@ml,celf]]nsldMombgm €13)i f13sT28)i A849 is slow growing and
ﬁ&? @%ﬁCIn nesna, E@Q leeron al pha, interferon beta,
BUAIA (1B BSSTESHIS A ARt &OWTSt i de. negestrol |
mel phal an, nercaptopurlne pl i camycin, mtotane,
peggspar ase, pentostatln pi pobr oman, plicanycin,
erigls and Methads t est ol act one, t hi oguani ne
thi otepa, uracil nustard, vinorel bine, chloranbucil
[32] Also nore preferred is a nmethod for manufacturing
a[lielli Animesds for treating tunors or tunor netastases,
characterized in that a therapeutically effective
amount of an EGFR ki nase inhibitor and cisplatin
cantj nBérhals, dtsymizetu/anduBR rnudt ende@CHades Réikrer habd, Vailmongton,

t at i i mul t aneous uentially, wherei .

| Hsadar oo Thr2 B are M s o RoRdier e, Lhefialth Ofthe mice
U§v§§iassé§%edl 88 heseRatibh end Sl sidTiHlo MY talR@ERIm sentinel

i ncludes natural or synthetic organic or peptidic

conpounds that act to regulate or inhibit hornone

action on tunors. [33] Antihornonal agents include,

for exanple: steroid receptor antagonists,

antlestrogens such as tanDX|fen raIOX|fene ar omat ase



responses in animal nodels, can be reduced by up to
about one order of nagnitude concentration or anount.

wabws/119he actual dosage will depend upon the PCHBP®NG/005737
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of the physician, the condition,of the patient, and
the effectiveness of the therab%%iic met hod based on

the in vitrq responsi veness of .the prjmary cultured

A PERARDE ST B RSP o FE T T Lo c P UGS pghrecover
[ RSRARSPH ORIV AEsd fortiRgeckPpr opri ate ani mal nodel s.

[36] In the context of this invention, of the above

addi tional other cytotoxic, chenotherapeutic or

g[ggétaﬂﬁt%EP@Q@%ér aﬁmr&qm@&gg% [(ggm&&lg BRONGH [HRANSLIHr&d chow,

inorel bine are preferre SO nore _
pPeinerMdl, Richamomd: IN)dvdére pravadadf aidihitim gnd thesadinalamisre kept in a

| FE bR PR RR e ey B R AT Do YR Hhatf botore

kissaneé chatpebivieaklyaAdl aniragl expétimentsbiettainiaocortisnogseith protbcols
is intende or. adm ni,sfrati to the patient
s?H}?EFP‘fGQE?é(&g%IQQd&ﬁ ’%‘é‘&fﬁg‘?ﬁ %dlo@s,e PEES- i n addition,

one or nore angi ogenesis inhibitors are used. [38]
Anti - angi ogeni ¢ agents include, for exanple: VEGFR

i HAPDhi Colt eultugard amaistudigg 6 and SU- 6668 (Sugen I nc.
of South San Francisco, Calif., USA), or as described
in, for exanple International Application Nos. WO
oMLaY 448600119 Gpro28ied by WD Ja&k Raih1 BID, A degyo6)] wR, grovin in

98/ 503586, 110 . 856, WD, 97/ 22596, :
oBP B9 5 MABIEE Fagid o NS S tentis G5 3 e Bovine
53$éi'u8 Sizd- (gggﬁ’a&?r% cd;_lg gAgxgzﬁﬁ\B/lé %):elﬁuluﬁr% 88Hedidn,[Mand&ds, NB8] were

; . an : , 764; VE i nhi bi .
(gpridn Roswell Sarkdepogaginsiigiame 1@@/&5‘?@35‘@%3@% 58 he cel
Sé’d?ﬁch?&eﬁtfang f&%lé[ﬁ%t fverm FRobeaie hBasY 1402 45a1705010° 8816/0.2mL
anti bodies to VEG-, such as bevaci zunab (e.g.
Mpadt548(t m), Genentech, South San Francisco, CA), a
reconbi nant humani zed anti body to VEGF, integrin

receptor antagoni sts and integrin antagoni sts, such as
t 24y bGellawbie sasptndedin phosgigld-sffered shimadndpeplanted subcutaneously

t her eof .g. cilengitide (E 21974), or the,. .

s P PGt e BtioeDros BRRLLS FREHFL B Ao lghygs animals were
SRAgbhised be RNAE eebups had S8 BS sthfing médhn ttaxbi Volrnes of 100
factors such as 'FN-al pha (U S. Patent Nos. 41530, 901,

41 K30 JEmays anessyrements gnd mouss Wekehtsi were Fiep thseiimss e week.

f e g ' - i gl bRgl e 1-3
(ARRERT S i BTy R Roler it QogtbAT.® T et

al. (1996) J. Biol. Chem 271: 29461-29467; Cao et al.

( ) d.. Bial. em_272:22924-22928); endostatin
(@%%L F???g%ﬂqs %?dq‘iﬁugéﬁe?u?efg97) Cel | 88:277; and
I nternational Patent Publication No. WD 97/ 15666);

th [ P-1; Frazier, 9 Curry.. [

BT RIRENE Boh PRt et Shiondhe S For i s e

PLABGASNAOR N 86diyabRioky ety R8I0k dOTHENSE0 4W4ter BB Mjection.

receptor antagoni sts; heparinases; fumagillin anal ogs

sHdptinib (GRPL4FTODE]) Stas given oarlly wingai mLSepggyand 18-gauge gavage
10Stat i i.ds, t ists; flk-1 and

?ﬁ%ﬁ%' ?ﬁ%%g‘éﬁ%%‘g“%?ﬁ?? ﬁé‘?@g@%@%i s agents such as

MWP-2 (matrix-netal |l oprotienase 2) inhibitors and

DB PR RBRS 15855 Sk S PA L B GRSk

d§a/$i€16 isbledonh Bf MEAEMNaAh Sli@lot B)athe Rtockwhil is@lat/id'nw wadogkerMr each dose
96/ 33172, WD 96/ 27583, WD 98/ 07697, 98/ 03516, WO . )
9ZIOBRLPSSisigs olbihs foysnecdgy %w@ser’@se, ﬁ@, ga¢ égsfsg furfgsr with sterile
90419= th %ive%&%oﬁ?&@Smﬂ@o%%é 4R8H foy\@cﬁ%gﬁ@lﬁ@isg?aﬁﬁ was given
WO 99/ 07675, European Patent Publication Nos. 818, 442,

780, 386, 1,004,578, 606,046, and 931, 788; G eat

Britain Patent Publication No. 9912961, and U. S.

pat ent Nos. 5,863,949 and 5, 861,510. Preferred MwP-2

and_ l\/_lVP-9_ [ nhi _bi tors are those that have little or no

. A MR AN 1 A A Y oy -
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[43] Also nore preferred is a nmethod for manufacturing

a nedi canent for treating tunors or tunor netastases,
w@bmsactes i zed in that a therapeutically effeceCWEP2005/005737

amount of an EGFR ki nase inhibitor and cisplatin

conbination is used and i s intéhded foradm nistration

Iesa o b 0 DSENE DI S HEREA A 585 TR Bl ET0bps Were Hehted
b%?g%%??ﬂ?@%‘éékg {ovalwwemﬁécaeﬂant thereof is

re preferred is'a nethod for
nanufacturlng a medi cament for treating tunmors or

d h
BT o A RRRAT G FLRAUSERRETT, ' ' 2 ECrR K nase

|nh|b|tor and C|splat|n conbination is used and is

r admnjstration to, the patient . .
LT adesrrenladladh s i Shtel i HERheraunbpfippeishs vsing

aReoRhuDr e addi tional anti-proliferative agents are
used. [45] Additional antiproliferative agents
i nclude, for exanple: Inhibitors of the enzyne

es ransferase and i nhibitors of the
ig%@ @h'$§$ nebklnase PDGFR, i ncluding the
conpounds dlsclosed and claimed in U S. patent Nos.

0380 A A5 1 9 R sy g 0,

hAd eW'aaﬂepfb@@{ts ﬁ’i@ta@ﬁbd;wailght@ﬁthe mﬂd@ﬁbﬂlﬁ) 4084r7 of frd@nent. Maximum

Al sg nore nuf act urin
esdghd éqlsg ﬁ\fag {cggltqcﬁbsntgu ov&fgfrﬂﬁg,r giying éﬁe glgggnum percentage
o 35 Fﬁ)gt dtRn F}, nade ia tﬁd‘ﬁftﬁ‘@ Exffekigdint Yor@ffagdulat@roup. Treatment

anDu an EG-R ki nase inhi bitor and cisplatin
15 @ﬁimcyi s opebssd (s demereronah inhikitiRe & OSIT ABRWTISE OF e Broups
h 0 r
iert e b R Rt P e T ORI X (T, ifle the
ifsrmuded. Exanpl es of useful COX-11 |nh|b|tors i ncl ude
al ecoxib (e.g. Celebrex(tm)), val decoxib, and
rofecoxib. [47] Also nore preferred is a nmethod for
r[mf agbok(nIry(cedipament for treating tumors or
tunor netastases, characterized in that a
20 therapeutically effectlve anmount of an EGFR ki nase
%’GJ 'JE/I%'}? 80 GleSdpk Sk dh @ATHR VORIIST o tfeattiedo@hen b Specific day
or admnistration to the patlent
siurmg lﬂmmmusmnio T} eepuesenicd nspn tyner erlnme of dedpmegroupon the
5 BB PR C Rprispnd 35 R Fiing DLALAR efup on @ particullr
rcﬁglloathewxpaf&meﬁxe amB €y tepeksentt mepd 8jmdh@lwneipfhe shme group on the
r adi |on can be either external or internal to the
25 d%@ﬁé%yo BEPHYEr eat ed. When the source is external to
the patient, the therapy is known as external beam
radi ation therapy (EBRT). Wen the source of radiation
i[431Int Bumnen grewth inbibjiian way calquipted ving hedbrmidacal | ed
brachyt herapy (BT). Radi oactive atons for use in the
context of this invention can be selected fromthe
did2ip 1o@%@iChg, but not limted to, radium cesium
137, iridium 192, americium 241, gold-198, cobalt-57,
copper 67, technetium 99,i odi ne-123, iodine-131, and
rm]h UTFdthdr. vohhias entrﬁ)ewmmtaasmg fitoielilizisotd facmuladi ng
to this invention is an antibody, it is also possible
to |l abel the antibody with such radi oactive isotopes.
[ﬁ@l Rpgk @‘Qn therapy is a standard treatnent for
cont% 1 hg unresectabl e or inoperable tunors and/ or
tunor netastases. |Inproved results have been seen when
radi ation therapy has been conbi ned with chenot her apy.
Radi ati on therapy is based on the principle that
hi gh-dose radi ation delivered to a target area w ||
result in the death of reproductive cells in both
tunmor and normal tissues. The radi ati on dosage regi nmen
|s generally deflned in terms of rad|at|on absorbed

o . L, . g,

30



[53] The present invention further provides a nethod
for the treatnent of cancer, conprising adm nistering

W 200&/1819§ ect in need of such treatnent (i) anPCT/EP2005/005737
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effective first anount of an E_?R ki nase i nhi bitor, or
a phar maceuti cal ly acceptable gl t thereof; and (ii)
secon unt .,of cisplatin

TR 3P oo 5 D SATESer Lot HOlger B digoresents the small

tdiRALBE M séthe 688E GlimocRpRE4ioH MY/ @dierfintdge ichifetia témor volume
subj ect i n_need of such treat nent (i) a

stis-calratagsburing the fogulamount of the EGFR ki nase
inhibitor erlotinib, or a pharmaceutically acceptable
salt thereof; and (ii) a sub-therapeutic second anpount
dii3eli sfTalo)il0)£18%] Additionally, the present invention
provi des a pharnaceutical conposition conprising an
EGFR i nhi bitor and cisplatin in a pharmaceutically
Je8Eptwldre ‘Tatepiesents b tufifve vpluaseoitthe mmadl pnpfatia piicular day,
provides a pharnmaceutic OSi t i on art| ul ar
R G R G R S
ap@untntof an EGFR kinase inhibitor, or a
pharmaceutically acceptable salt ther eof; and (ii) an
effective second anount of cisplatin. Such conposition

ﬁ? ; f@’ch 1%10%9%@@3%3?@%@%%%{1@%#%% %%?—2&%&%?5@315 of variance

| (ANOVA) and arpbktdrocgﬁamﬁardms t-mspﬁ?égma%teu ensiin 2.03, Jandel Scientific,

sition ul ar

WP’%‘WQ FIA)) ngps%@1f%@c%bev8{wgs ¥ P{;Qéba%unt of the

EGFR ki nase inhibitor erlotinib, or a pharmaceutically

accge)ﬁt abl e salt t her eof and (ii) a subtherpeutic

sdé8hdPhempasrk l%ﬁ*lcép%ﬁ?létl n. Such conposition

optionally conprises pharmaceutically acceptable

carriers and / or excipients. I[Iﬂgl]) Preferably, the

E[d}t@a KF rasinglé-Aedelrbamradokineties (P pblood sampley frpw thige gnice per time
Leker a

11?1! v@erﬁ cﬁlzee g&f\g’ (iagﬁe’itg% ﬁlg%cttur% ﬁfewa@%égdﬁ (n?l?]eg a582 4, 8, 16, 24 hours
[ psd?.t BmteoFoxf mromngllyptmapmm;mds cblowt sanplest feora be oa thresmrce per

n need h a.treatnen treat =T

oBE BEL BTG e Brorabirt b L9BT 6 opg CBion ubes
&ﬁ&du@emt eth}QQiﬁb d@ib@ehertetrLhcetio aBﬁlr(EhlID@rhs aﬁtld&ﬁngﬁlant Samples were
pr ef era Eﬁﬁi gTmal s such as daqgs, hor ses, . cows,

pitejed ath 4gmA SABISHFALPDS Of ﬁﬁ?fé%l “éﬁ%ﬁ?je%mﬁ%c} using  ljguid
"Rty Sy LS FRAL i kbydty EERNISSRpo0 i,
| $1aat1ﬁcamm limitnefdaigbhl 1 Bl pamameters wereceshmeted byrmoa-compartmental

r e anc condi t,l
BRI iRk b Pl S ROVl PRASSk yNopiin PRO®
castibe B dl (Phaiphalie).th dhe %dﬁmrkoﬁnﬁrtuﬁ@z&lélé(}a;lsmcentratlons were

! (geﬁh!%lg]lntleo %q]-ggﬁq %?%g ﬁ_ﬂ%&ﬁ(rﬂg% svxtgﬁpcaéﬁhuﬁcau%n limit of Ing/g

bQpehi ol oal violar cell 1ung cancer, bone cancer,
pancreati c cancer, skin cancer, cancer of the head or
neck, cutaneous or intraocul ar nel anoma, uterine
CﬂﬂﬁfrPMHM8§%9§>8 cer, rectal cancer, cancer of the
anal - r'egi on; h cancer, gastric cancer, colon
cancer, breast cancer, uterine cancer, carcinoma of

1501 R RSB 0% P B BB Gt necropey o
Ciak ¢hd ofhe @tudynwheld biaed Waslgks Bolkectddsems hese anaeior biematology
t he esophagus, cancer of the small intestine, cancer

otck dhiiceh ersaRisthe system cancer of the thyroid gl and,
cancer of the parathyroid gland, cancer of the adrenal
gl and, sarcoma of soft tissue, cancer of the urethra,
cancer of the penis, prostate cancer, cancer of the
bl adder, cancer of the kidney or ureter, renal cell
carci noma, carcinonma of the renal pelvis,

nmesot heI | o, hepat ocel I ul ar cancer, _biliary cancer,

ey e .




dose regimen that provides for the nost effective
treatnment of the cancer (fromboth efficacy and safety

weenspevtsé ves) for which the patient is being PCEEPEES005737

10

15

20

25

30

35

as known in the art, and as disclosed, e.g. in
International Patent Publicatio No. WD 01/34574. In

TR et Hent o TE hed o (08, BLESERLrn then processed
adnisfiest&Pedpl RariY) aidf @rtdaved FBHREFinkS@Hans fort he art,
such as by oral, topical, intravenous,
umrmamb@tqch@neaw werg wtaafré@chqeammuwrahblbwt gaapipegpm (Dako Ltd) was
n
BT ARTR R DR ops  CLY ARt O TRl Solyion (ko
dftdramideatddao R¢°E reasteanert (Béackyp é)eokerE@?ROMnmasae Endogenous

L e S T R e TR

j udgenent of the prescribing physi ci an as based, e.g.,
on the results of p I|shSd clinical studies

63 T
a[%‘b]nt Plotlenpn-RRGTHICHIS AP B STERHPPFH P &eésb@%lﬁei% 0% normal
tde iR Qoﬁf thg%§1&| iA3afcH A8 's@oh@iry%ﬁﬂbéﬂys\%ﬁtais‘éﬂ Wclibns were

epend on type (species, gender, age, weight
etl@ﬂ)atedrfdr %(bndmuw&ﬁt rodm feTapqralti cin{SeINE! PrgDEee A Eétra-w(éab Vision).
severity of the disease or condition being treated,
and on the route of admnistration. For exanple, smal
Mk g e pEEIR dadotsHall mﬂiakihd:mrsmobnulbe{PE@ﬁﬂ\m-i 1s€B3éylarttigen and

t d 0.0

ek efian MesPois BroiE a@ bage RVl ar Pt o e fin o
dRiRdenad goit)énﬁ@E@AleUS% Ai%d Ofz(BieRchlo@X 8amh €ruz, CA) diluted
I'nternatignal Patent Publication No. WO 01/345

| il 1 Artibedy Riluest (Dakp Lid) orowith o kyakenslirablif @al-ﬁQFg IgG
P(ggb%}f%' S RIASn, ' ARPERAed {: gmr?A%Qro{W)ﬂt%nt g%Xko ]9trd) Sectlons

per Vee In single or divided ses,
byere olmwbnuad wath Viéatastaim Elife ABEfrerexidased¥ectos LalmatorleS) for 45

od ased EGFR ki nase inhibitors, or
gﬁwwg%ﬁsg)nﬁ%&ﬁézgurlbozyne constructs, can be
adn1n|stered to a patlent in doses ranging fromO0.1 to
er da r ek in sin
didal vioidee hiseaatigim, dhptieBnr s bagerelivn Bt 4 ok fRwerature
' \Qﬁltl QBGE}%IongpﬁﬁQQ-S’?I’g@ N Rers NerehRWEICA ) dﬂuttedof :200@1in

af oresai'd ran nore t han adequate while in

. ohnighody daibent aklo Hté}, é@lovmdslcé/sthﬁa%ﬁen ehboregradisipemsigase-

Cal 16%3%%1&@% P.eﬁﬁ?‘dﬁq@?‘ﬁﬁ%} provi ded that such

|ar are into several snal
doses for admi nistration throughout the day. [64] The

T4 i &7 e reue CEpRNE TR aRer ek geonieton ftoction kit

Q@b dreresstartloRiisicts A8kh Didgé, @&Aﬂﬁas/asred%byordfng to the manufacturer’s
di fferent dosage forns. For exanp].e, ‘FGFR i nase
i I§FQIBIERGatiogs. p‘\goéflg | a}m&%ﬂﬁ }{P%tf”’elr\l@&a BP‘gK ?Ft‘?fr aborafories) was the
PAIAR RhRhR Y an MEHEASKHnSRE ﬁ‘ﬁdl&r cBuiegfgt.abl y
adm ni stered parenterally. Wiere the EG-R ki nase
inhibitor is erlotinib HO (Tarceva(tm), ora
aﬁg&gig&&ﬂgggp u%u e{erable [ 65] The EGFR ki nase
i ARTbi TOr ¢an be adm ni stered with various
phar maceutically acceptable inert carriers in the form
3ﬁﬁéﬁbéet , capsul es, |ozenges, troches, hard candi es,
SSUg¥rays, creams, sal ves, suppositories,
jeIIies gel s, pastes, lotions, ointnents, elixirs,
s%r and the |ike, Adn1n|strat|on of such dosage
*B@RR pemme kistagherpical fRigmgdn NSGLGEFRogRiS doses.
Carriers include solid diluents or fillers, sterile
aqueous nedi a and various non-toxi c organic solvents,
etc. Oral pharmaceutical conpositions can be suitably
sweet ened and/ or flavored. [66] The EGFR ki nase
i nhi bitor and cisplatin can be conbined together with
varlous pharnaceutlcally acceptable |nert carrlers in

I S L




in either sesane or peanut oil or in aqueous propyl ene
gl ycol may be enployed, as well as sterile aqueous

w@oloatiine conpri sing the active agent or a  PCT/EP2005/005737
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correspondi ng wat er-sol ubl e sa%& thereof. Such sterile
aqueous solutions are preferabl’y “suitably buffered,

7 he Rk Pt rsfatoahe B el el walilsthyned by

$RhHhbRIRR cRERIs8S FBGh %El'l lﬁnééhaﬂaiﬂtﬁllﬁﬂhemﬁfah@ﬁﬁlﬁb@m of staining for
i ntranmuscul ar, Subcutaneous and intraperitonea

|EﬁFeR: (datmnth@ws)e Jhispeafigns st Esults Hewing equyalenisrpression of
[Héh@seatwo' it b ines | B LARUS CY P (gz(ﬂﬁ? c%]&tbeaﬁ&tl RAYB(10):3250-
|nJec | ON pur poses he preparation o [ "these
Sabstlicensl. ehale(1992)F Neg. @amdn Tnisto ivboniogr. (&3l U7y 123).
acconpl i shed by standard pharmaceutical techni ques
wel | known to those skilled in the art. Any parenteral
f105217uIS3 410 Bn @ EhrEficatbsé PRadsEsthsitiodetlotnibfin athymic nude mice
pr ot ei naceous EGFR ki nase i nhibitors should be
sel ected so as to avoid denaturation and | oss of
2tgj 0%%{1 @b Matikig Hicd.he i nhibitor. [71]
ddi'ti ona It 1s possible to topically adm nister
ei ther or both of the active agents, by way of, for

ST ATt | ShUPRR o Bh 7 BT 038K iy gvmic mic.

sItenidasstefnas thedydidchlidpsalt tithen aFidve dxgiifreebasa) content of

t Qpi for ation co ri Si e|t EGER ki nase
rAh st U P B RomA R TS AP ParSBRTE tegjaining
(4 MY/nIORGETE 5dk/indn oE@Tbthied, @é@@&ix%dy Th¥ed] anfi@sls per time point were
veterinary oses, the active agents can be
aﬂnhn@éﬁé&%@ce Eieafedly or together to animals using

any of the forns and by any of the routes described

above. In a preferred enbodi nent, the EG-R ki nase

i[53 Joi Thermics gacem 100 sIdeddiiglt $ystere axnssures dapdelind, with an

R 20T e PO G el A R W g Bk ves

CE)5 (0en ag bl Bieasxgdsurt (AUCH evaa Elbsmaﬂmf)mﬁdﬂaluMean arwtirfiom plasma
this purpose a concentrated fee it
ch@raﬁp%g?r@&ppmxngatﬁ r%QOOggﬂ erelgﬁmg%ge gm? 51 l{)Ong/mL after

Ry 'Ma)hﬁluﬁf ﬁﬁ@@drﬁéeﬁ‘@dﬂoﬂ'vﬁéﬁf?—q 0 Rourf Bodt@os8. ®fean apparent
I|qU| drench n ection or as an inpl ant Such

ftormpinhldal ol veaset wsglandthg ayeAgRERbIFAIdeReRBE abept 7 hours.
accordance with standard veterinary practice. [73] The
present invention further provides a kit conprising a

gfil66] encombabermganicpr i si ng both an EGFR ki nase

i nhi bitor and cisplatin. The present invention further
provides a kit conprising a first container conprising

an 5ECFRk dRsiait 61B) 131.5,@5.08100.8, aeCia0dnegkg &ias given orally to nu/nu

conpri si ng C|splat|n Inapreferr
kattlyrwﬁtnatv‘ AR REPCETAINE WA weltaa@‘?ﬁoaﬁi@%t%gﬁ% at 1 hour
A ?s‘% Abdd, Bl \Ageo-{l%@lyk(ﬂguﬁ@l/a)f ‘hd fé@}%ec'tﬂ@é? biéde tidnor

steri uent Ere erab ored in a
S@pmrawomjfmtowmga@rah@mp EYOmgrke sampleﬁ@y the spmgdime points as the

e R SRR TR D RIOEBRED BT O ned

t reat nent as a method for treating cancer. [74] As

1 S8 ke AL R 5t B DIAER PR Yo Rie, with 2
| R1NE s@hdar@detiBBén MIID) SRaboteys-1OveEarige: §.0e1 4094 M The exposure

and i ncludes any chemcal entity that

g ¢asstdenendsnt &I@ Iaorﬁattlarbtﬂse-m@@mlqrsa Wﬁﬁuaﬁtﬁn&% dosesp L umor
Jﬂ'c:cx 'oﬁ?&ls@%fré’lhtreéf m%ﬁ%ﬁ‘t?ﬂ gb&Ha %ﬁc@n@é‘t{dnk( at ’ch‘?é"st@{y (Figure 1b).

EG- receptor Int patient, 1ncluding any of
dovvnst ream bi ol ogi cal effect S ot herwi se resulting from
the binding to EGFR of its natural |igand. Such EGFR
ki nase inhibitors include any agent that can bl ock
EGFR activation or any of the domnstreantblologlcm

Y Y Y P peap—p— 4 = T TR - oy a

—




the EGFR ki nase inhibitors described in Traxler, P.
1998, Exp. Opin. Ther. Patents 8(12):1599-1625.[76]

w®pmsitiioes pref erred exanpl es of | ow nol ecul ar BET/BP1005/005737
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EGFR ki nase inhibitors that caggbe used according to
the present invention include “°"
[ 6, 7- bi s(2- et hoxyet hoxy) - 4-
qui nazol i n-4-yl]-(3-ethynyl phenyl) am ne (al so known
@9?5 elelhinaBbh 0F hiak Baur toldafeaQadst (VI TIO il fiyiniic ButCnjce.
[~ Pharmaceuti cal s/ Genent ech/ Roche) (U. S. Pat. No.
5,747,498; International Patent Publication No. WO
4 . yer, J.D. et al. (1997) Cancer Res.
g%&iS%ééggﬁg??ﬂgl-1033 (formerly known as PD183805;
Pfizer) (Sherwood et al., 1999, Proc. Am Assoc.
er., R 0: 723) ;. PD- 7 f | Irs . ..
R v ape Ry 4o iithinores MR DESE D) (s bigns o ety
E’l'fha& Gibni{aN@sssnk i Goss Bﬁ%@ﬁﬁa s(fU\Xﬂﬁib dim)the @lsM 204 gaim’a)l-isx;tt!izs’unaclj tract.
nown as GM572016 or | apatipi i t.asyl ate ;. K): an
aeinquse in *(h§|4é>8m|sﬁ%m0%& 812@) 1%5";@@ o ?hﬁy qrisals ip %? biouf Were
A&ﬁlﬁﬁ%&&ﬁ&%se(m{&i . Blicediven AR y/kFPhOCmadk®d wASERCoss and all
Cancer Res. 3863 ) - artlcujarlysgreferred | ow ..
weteeuthanizade Oyh prePERR cRigaas suflieh have sbpwonkawevgh that erlotinid

d accor.di 1 ' ' | =i ;
3 De R O b B5 PR bRl IS (mbrbibtished
abBideatldn)e. erlotinib), its hydrochloride salt (i.e.
erlotinib HO, Tarceva(tm), or other salt fornms (e.g.
erlotinib nesylate). [77] Antibody-based EGFR ki nase
in@ﬂbkﬁgﬂghyngﬁyde any anti-EG-R anti body or anti body
#ragnent that can partially or conpletely bl ock EGFR
activation by its natural ligand. Non-limting

TP J0% TApR o SRk o | S0 T

19953ts dBrvaridus MTRsde mieyfop 4BpREB; using eithst the ip. or wiraygnous (i.v.)

1996, . 77, 639- 645, tej . ¢ '
L S L ERTY Pt i o
(11388&9 Qﬁ[rréaF@@ Cl-l% 69&(2%2(&2%?(?&2&@11 dﬁﬁmgitrrﬁgﬂ(g eetry &ldays x 3 ip. in
ncer Res. ' - . us, e _
G BiGBIce £ M@OWB%%‘]% ghadi %%?gftg? éBH?J - IS %5%5%‘@25?“
éf?%‘ék% Evﬁﬁ: dad9R9)i ¢ aGRte nies gRi@&iraﬁ, 36:-(2601) Quncébhemother.
AT HB-

Actessi on No. 8508), or an antibody or
dinaitbady. 4@H8nt0havi ng the binding specificity
thereof. Suitable nonocl onal antibody EG-R ki nase
inhibitors include, but are not limted to, |M:C225
([ab4o Mivewreragiveatisplatinh.poin iEcisating desey frommirhglg to 12mg/kg. The

Systens)., ABX Ab [.X EMD 72 r :

Pt A oS REe U PIoD AR HeREYEres b et fafeslii ang neurological
\P¥redKb14r¥e dRrERI00VEPRI. KgaBbe. (I#BIOnedd20i300@(Abstract 1235). Mice
ant i body- based EG-R kingggeinhibitor can, be rais

d . :
D CHAEPY G0 RAHH THEPhBUSe B S RIS EA I3t pigg> Of gastro-intestinal
a8 fcﬁ?.r% A Rp R hGEEHs9 wRRbt SRR, HRreForB @Sk ndfklB¥n if there were
selected, e g., frompigs, cows, horses, rabbits, . )
dusibbgiclsions inghelkidneys, cenighBergoReystemyF pasipg-intestinal tract in these

adj uvant s, kno i e ' ici
By B B sbpSgPthy BRDUERAHRTE s SR Bphrotoxicis.
peraehidbing! dthsostupslesigrisef neantdxéecifych yoy desel grovmpnoc! onal
anti bodi es are preferred. Monocl onal antibodies
agai nst EGFR can be prepared and isol ated using any
tﬂ@%hﬁl B8t Bodrdgy bslesatiRhed RKECPCOGUOgafn of anti body
| ecul es by continuous cell lines in culture.
Techni ques for production and isolation include but

| ri doma technique originally
3&?3??@8%h%5&§g%%2?§gﬁgma stein (Nature, 1975, 256:
495-497); the human B-cell hybridoma techni que (Kosbor
et al, 1983, I|nmunol ogy Today 4:72; Cote et al, 1983,
Proc. Nati. Acad. Sci. USA 80: 2026-2030); and the
EBV- hybri doma techni que (Cole et al, 1985, Monocl ona

~ - —— o



6, 410, 323; 6, 107,091; 6,046, 321; and 5,981, 732). [83]
Smal | inhibitory RNAs (si RNAs) can also function as

wWEBpR1ki9nase i nhibitors for use in the presentPCI/EP2005/005737
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30

i nventi on. EGFR gene expressiog can be reduced by
contacting the tumor, subject’ ? cell with a snal
doubl e stranded RNA (dsRNA), or a vector or construct
causi ng the production of a small double stranded RNA,

teh thate Sdrsrensitany Bf thEGRR)A NSEDREcidnogaif] (day R8ipbstitedor
i.e. RNAinterference or RNA ), .Methods, for, selecti
sip Aok PHeEIBGRIAEONEE TN i BTG 06 GpPSRdET AfigRcy. In

no. i 0t - W ' ;

T onigld Qufert Qs BERAE ARG SEGA TG0 DO St ebicle
tontdt).: 3191-3197; El bashir, S M et al. (2001) Nature
411: 494-498; Harnon, GJ. (2002) Nature 418: 244-251;
McManus, M T. and Sharp, P. A (2002) Nature Reviews

ti of 375upd had BleSONEY -ifhibRlon2h 5mEABO29% (p<0.001

Cl ng§§£§ée¥ggo&%§é%d E{GJ. S. Plgg g?Wt&??lbg%573, Og/g(gand e
GeB06yah8p camtbl); AR mmakE:6ah (PA0H3tverms iviliale aontrpiso.25meg/ke:

ARkt et s piney lCut 2 Fitloo pigregpptet

fr8dredssisi N the present invention. Ribozymes are
enzymati ¢ RNA nol ecul es capabl e of catalyzing the
speci fic cl eavage of RNA. The nechani sm of ribozyne

1O Jr% AL YES: B PRV BNGSotRESId displitPini de0at i on of the
??@%z;/brre rm%ecuce ft%% conpl ement afpy target RNA,
foll owed by endonucl eol ytic cl eavage. Engi neered

d.npti L b ml. I th 5 | .
S saBs el GG YPL TR S5l PR ABES A b0t i
ESFR PR 1 SRR RN R8I RH SuthBegetih bis e2%| (pwh) D) Cohibined cisplatin
scope of the present invention. Speciflc rLbozgne
dineglbmeed eilatasd WpGmg/ke sy lgserlewiith augnwﬁt%w@é% & 2 post tumor
lotdnBhelon. AHSREL beRFad 6548925 Bl inflehtafl Qfddirient day 13).
for 47 ozyne cl eavage sites, ich typically include
the foll owi ng sequences, GUA, GQUU, and GQJC. Once

u

[ tified, short . RNA s e y t

Al b RS ERET dou ik SREa Rl BThORE o8 MM iohkmhaed and
tiARibitad ARiorgeaethayni3as (= W3herak ealialg. Bidewesmdysmrtial or
eval uated for predicted structural featureg..such.as
ORIl PO eI N oot o R P B g St aditve a5 it Was ot
OinérHﬂ&.gﬁg%%&Mﬁa& SR BEBIHABH Al @BLiB adhSstereti taads Jidf Yhe MTD.
of “candi date targets can al so be eval uat ed b¥0te

, an d. sting . .
t He$ combivetiesi Whs alsynetsignjfianty batterdhanpriqiinid Omg/ig of cisplatin
cggg%ggentaryoligonucleotides, using, e.g.,

r ‘ease protection assays. [85] Both antisense

ol i gonucl eoti des and ri bozynes useful as EGFR ki nase

i nhipi tors. can be. prepared by kn . ds. These

| Rdpleor i aeat SRORRR AN S PEURINES Y Such ae.

e.g., by solid phase phosphoramadite chen ca

synthesis. Alternatively, anti-sense RNA nol ecul es, can
7§t e €] B Ity <035 47 DPH tUmOBITRRIAHEETT GEFBRETLAaY 19)

seq . . :
SBRHTNLRs RRILAN, L% Rul SENUPy SR Q0L Figure )
VEdrohas bﬂ@par:i]iﬂh@g@ﬁsﬁm €% Etlatihib Q:Rth/}pg)ir&li’rétEdﬂﬂnor growth by
pronoters such as the T7 aor SP6 pol ynera ters. .
2% duisplatiariedes s BHECATS b bYd GBI EFBRIR S TP with one
i pvent i : be | C N j [ i
P e A 2P, GRS G I RA S gl 8907 although ths
nwek fiorceipnidicsnti ncl ude but are not limted to the
addi tion of flanking sequences of ribonucleotides or
deoxyri bonucl eotides to the 5° and/or 3 ends of the
nol ecul e, or the use of phosphorothioate or
2'-O-nethyl rather than phosphodi esterase |inkages
wi thin the oligonucl eoti de backbone. [86] The
i nvention al so enconpasses a pharnaceutica
conposition that is conprised of an EGFR ki nase

Y - Y -



trinmethylam ne, tripropylamne, tronetham ne and the
like. [90] When a conpound of the present invention is

wha®sa1791¢ s correspondi ng salt can be conveni et /EP2005/005737
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prepared from pharnaceutically @gceptable non-t oxi c
aci ds, including |norgan|c and* rganlc aci ds. Such

Eﬁ{g 0 IEtelggl‘ll_:Sgd ; O{]ﬂ:sre %%r VIO%SI s&\ td &aﬂﬁ% g e(g Fr? i ﬂg Wege’ not

fcuRBIded at HeUsEddses. Qid#ﬁ‘tﬂﬁéd?olsﬂla/tdf DbmgrRgtand erlotinib 25mg/kg were
hydrochlorjic, isethionic, lactic, 2grle|c

rvmlmlwed oo elh aniess Hifhaie dgnibiernt Beigh {955 of Omﬁ%ﬁ@m of toxicity.
ot b
lﬁllébﬁg;gcu R ?@&2@ 1b12é‘&ftﬁié1% {(ov&H :gglr@f%l/g <b€(‘)"0t1 ktshs vehicle
r@bﬁtfr@lb rvgith ﬁvepmmlrrlegnesshkynir(mlgerﬂ%—ZM)j erm;fﬂJmor grow’ch 1nh1b1t10n
mal ei ¢, phosphoric, sulfuric and tartarjc, acids

'M‘?é SRS S i el Sl@éﬁ%@i}’tﬁeﬁ #t eithss cspledip p=0- 0) Gt erlotinib
Tt AR AR T i KA G s TSR RAD Beteor then

eleaRibalD A, bﬁd@ifsplambmgt)@ponent thereof) as actlve
i ngredi ent, a pharnmaceutically acceptable carrier and
optional Iy other therapeutic ingredients or adjuvants.
g*ﬂﬂg BArAREHIIE ABSR Sh iBhhal B MdRrt@se cyt ot oxic,
enot herapeuti c or anti-cancer agents, or agents
whi ch enhance the effects of such agents, as listed
The % onposi tions suitable
a[g?él]or chmpsg?@ﬁ?{agg Péh B%tﬁ%g%gr enteral (including
subcut aneous, intranuscul ar, and intravenous)
m_nistration, ough the nost_.suitable route.
307G en TS e PIOGR TSN R YR 50 b EHKE it Ragptolosy

tdth&erdod cﬁﬁ&ﬁrdhtzﬂnsﬂ%r pahendi@d ddtd Aotshb@h). Wihefhwére @reatment-
active ingredient is adm ni stered, The

phbtqﬁﬁ@%qy@sc@mc@m i% ’;ehlggg.mnﬁ e g}écecl&c,i\,sghﬂ@mql yeddenmg and crusting
R f‘%ﬁeea{uﬁ dr i \Ang{]&;zfe (ﬁgéﬁg?) fher rﬁigﬂﬂﬁa@&% 48t e ﬁ[%l 1@%1 of

ods n theart of pharnac
FBX@D:‘(SBIOE of EBERcioriposkinsThesplesisnnwert ttﬁ}lswnt Q@W%@ltb

[ nh b| tor nd, an I :

R AT R0 By RSEBeq oy i dcrase

Wﬁ@ﬁferhtﬁl@f 1864x) inahe &fotinih HOEME/kgin beth Nf&CIc@ v[bmcrgfaft tumor

as the active |ngred|ent i ntimate ad ure w th ¢

R oI @aGHT o/ THER Viho SEBGFH AT G R e BIATY of apoptosis in

pthﬁ‘fo?@élﬁ%h e afd R %&‘1!&5‘ Ginli@eIag 8fset ohh@gloatfidstras fﬂiéasured by
a w de varlet forms depending on the formq

gn@pmﬁmulmﬂed&@ N Dr) aia iaumnehistochemeng] staingng foF fhe eélﬁothehal cell
5&@}%{ (| ncl udi ng i ntravenous). Thus, the
AT WHCEU |cal conpositions of the present invention

can be presented as discrete units suitable for ora
Lhistratian such as ca chet tabI ets

ﬂgﬂ] c@?ﬁ‘rgl?sﬁﬁ If gnimals gyey gﬁiﬁnﬁ@gmgﬁﬁﬁ ﬁ?mﬁ’na{ € active

i ngredient. Further, the conp05|t|ons can be presented

as a powder, as granules as a solutio a, .

sliddle iyl of TRisTosERRIG [RFIODS i3S éoseaiepan%aﬁ L6 &istagys of groups

V\%l%’ﬂ Gspidty ?‘IBP@ b fnrbo‘ﬁﬁ)tu?a!hoﬁ M eShrRaryQEsids Were tubular necrosis and

ter- | ulrd enulsion. In acdltlon to th
ctuhrﬂanb@oplage (cﬂm net shewn) Jreadibontearelated EocRk ag Iraﬁg@tology and serum

( ?rlﬁ:g}qlﬂézoélaégr% nfg%%g%g gjtﬂl nﬂl S@s@éfé@s?ao%q&gﬁg%lﬁ gpro?uom%jl‘g]rommal and
Cdl@@bmbﬂllar tdikimaef (Kraaysea) &mi (hﬂftlad)n (Hdstoex @dsdngi‘t and Doull's

ntr [l ed eas nean nd/o l,i.V,

CEREHET RRCBB0 ST eGSRy D S b ERpME BB Ly o 2001, P2
f@ﬁﬂ@dﬁ % mwgn@%s 5%, 5eneoa| 355u8ITRIBRES oh Ae) patilogy data,
a step of brlngln int o associ atj on the aCtIVﬁgﬁ@cg

r

i hg cembmation af ot 2 g ke aRd pBlets d g/ kg plse

nore necessary ingredients. In general, the

conposi tions are prepared by uniformy and intimately
adm xi ng the active ingredient with liquid carriers or
flnely d|V|ded SO|Id carrlers or both The product can

o o s o o .




are enployed. Optionally, tablets nmay be coated by
st andard aqueous or nonaqueous techniques. [97] A

W0 aba179¢o©Nt ai ni ng the conposition of this i nvRCI/EPIV05/005737
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may be prepared by conpressioQ4§[ nol di ng, optionally
with one or nore accessory i ngredi ents or adjuvants.

SRURH-PRBRE chldhiond TRt Sie SR hiapir SR PP ARG A2 peleBis on tumor

foeB@rdliforatiog if terRvmbEatias gaopoesre Sinitit anthossoef high-dose erlotinib
optionally m xed with a binder, lubricant, inert
qu’rlPél?ﬁraPYs@F%E Phctive or di sper si ng agent Mol ded

tabl ets nay be nade by nolding in a suitable nmachine,

a mxture of the powdered conpound noi stened with an

i[h80% IPISeH$si@ndi | uent. Each tabl et preferably contains

from about 0.05ng to about 5g of the active ingredient

and each cachet or capsule preferably containing from
dbYLit Theeemgultt&)slamat Blptinfd, tarpeteat;toiralb' dvagelde ped selgaiyp small-

0
F L R R e B
tmna@aﬂhncﬁ@l@mmtmg einaitpe lmumbemrqf MERIEBGHRL, hs mnnotherapy and in
a g{o riate and conveglent amount. of carrier nmateri al
bi n\Y‘éﬁl’y"WS‘i‘ﬂ(’a‘B chemotheganaliet o5 percent of the
total conposition. Unit dosage forms will generally
cont ai n between from about to about 2 of the

dd 82 dnithgyragreait mods) 5l408p, lyh?gs%i’gexcs@% Oﬁec-ja&@onsg eRiafpnship, and

3%91'39 con%gggglon%%tedqggmthg)?&ﬂ%coﬁEenltm [ 99]
armaceut1 cal conpositions present invention

suitable for parenteral adm nistration may be prepared

TR0t DS EE Se MRe e B RN Pl

faliyre anpe, eladmyﬁﬂéremwmnopgﬂmh kitletis® wifhi ssduaibiing riseadr$ days for

al so be pre gl.ycer.ol, UId

Giihei0a N T e e ARG B tonot oy of TR Y sfehoanty inbibited

RLESE EMATth Ve theaMdos xbRsI il amdhdtp prevent the

detrinental growh of m croorgani sns. [100]

Pharmaceutical conpositions of the present invention

TARARLHEA Qs d%h%&ﬁﬁhﬁoyg W GHHGEOR LAY bABaPRHEQH with the
ions” or spersions rt ernore, the

cadsybatsi/drl adiméb cx&nblbetmm adimifterednn? 5% o thiel MT@Q e slovogrowing

AR LT TR GRS EPu PSSR Corinaon i isplt

i adigdinbaRlyahdeasea compust Wit Glotiniy Iﬁoﬁdtﬂerﬁplys {p10605). In the faster-
effectlvel(i/ fluid for easy H%*ﬂl ngabi | it

pﬁxawm%f&ﬁ atBmOop Ahgse Fiap ﬁ@?%a Liumes 2ey |1%hl€%ré vithke
éﬁd/ ?[L &?@H% g%@ﬂg%t hAGCf tﬁé"Nﬁ"D of either of the

er a rve ai nst the
mmmdmﬁqvg;valc turoer gmwth iohibdtiayavith this eurabination was not
ds"ilér% 1can%l %f‘&ergﬁﬁi?#)r% (jc)he{ﬂ %1%1%%1%1’}0%#1%1"%&@ %%%p?ﬁse ?lgtvﬁﬁ?g%/}n%rand therefore
eétsléh&ﬁéd 1;0 Heahyrel dependgnt orghinpietentsis. [Brlopiyibein ¢haylglctol beaandndirect

s SRR Ll oS LA e e 200 727

CIYYPRSt Is'rib‘ﬂgfux?ﬁsﬁl@ 1R (1826 Bleatd CEMYat P Ao Atsa9l Erlanﬁp irRibits the
suitable for oplcal sue such as, for exanp

Jindissof adanesine tinhesphate (ATOtP dhe 1ngg|%qll|u}@ t}gg%@ kmag-:r domain of
tﬁERll)ﬁ]@ERf o a&gmc s aﬁﬁg@%ﬁ%ﬁh énacaeoaaea aoanéu%m signalling

suirtab in-tr evi ces.
f@dopek &1 ohal. (hY7pEameeBas. 6d;4838+4843). ﬁ@leacsuﬁcﬁmlkbmals ef cellular

inhibitor co and cispl at on . .

Rt ey et TR S p P i BB 30t0 mppritrasien
COIFPREEMS, &Ms&@fs)andfprdtbd;tﬁ)nl ffbtﬁﬁj)d);ﬂﬂ&ls Mayerdv.asnhl. ¢1est7) Cancer
processi ng net hods. As an exanple, a cream or ointnent

is prepared by adm xi ng hydrophilic material and
wat er, together with about 5wt%to about 10wt % of the
conmpound, to produce a cream or ointnent having a
deslred conslstency [102] Pharnaceutlcal conposltlons

o " D o




val uabl e nol ecul ar target in cancer therapy
(Cardiello, F and Tortora G (2002) Expert Opin.

wo pwedtioge Drags 11: 755-768). Many cancers ovePCBHEPI06S805737
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HER /EGFR head and neck squaqgus cell carcinoma
(70 100%, non-small cell |ung*ancer (NSCLC) (50-

prostate cancer (40 I |o 10-50
Jizsn $TRESBLD. DaBT0ssl. preAbsioBemiCERe B eu] Uetected by MVD
GRUY @Rl tr&EROE R th (eﬂétnﬁg (?05518% B‘e’é&?s%'tl@e @s@%ﬁﬁfﬁs ﬁ&@e&ﬁ)ﬁ@e enough.
and ovaril an cancer rdiello and Tortora
G (2002) Expert Qm n Investl g. Drags 11:755-768);

%ggﬁngﬂfg%%sggpoﬁ%%eﬂé 3:% 1ng Bﬁﬁﬂgﬁ\(mthh 1mb H@‘I&l)

belinisieteralas n-gEaperns sk MAER) we‘rEW’eQ talnmtqfam@mosar\mmmﬁcant

adv. ed di sease tast.ases and jpoor n
CERIRS, SRS BN R R RS BRSNS
Qﬁ&ﬁfﬁiﬁmﬂ%eﬂﬂ&@cﬁw&E a&Erisk bﬁsﬁlé efgore s c@rlﬂ:pfs@ aledhighdose combination

di ffer or early. stage of ase, surgery is
drﬂeyloegrb@nd&ﬁavealtlﬁﬁr Ebmaa b mdé Helypapmy Farta%ﬁ%?es was not

gera&r. érﬁgsnmw bERIACH arteg £ Hﬁt bllfﬂ%ﬁi&%cba%a@lﬁafeoe isBd

advance | sease, chenotherapy is the main option,

whedhicflyer s smal | i nprovenents in overall survi val .

Thus, the nedical need remains high in NSCLC with the

search for nore effective and better tol erated

reg6ePimse Mhiryals ot dtiniinial compimition ivdth geawgtabime and sisplatin, or with

as nonot her.a C, includi vin .. )

PR LAk Rgar ey B8 MHCOE MR eap A tmmpiRingsince 2

Vdd%fus% 'sﬁﬁfwa@ Bgndﬁt R8Y6t dendidirsies M @leithelebHewrdlinical studies
S. V., and Adj AA. (1998) Cancer Treat Rev.  24; 3}5%1

sreportewbhﬂy@ h@feerdﬁjarlm ahﬁWpﬁIé% erlgtinidn gorgbinaten wiih ispfagin has an

' t r further

o B e S FRaFhtad fo

qmqahumqtlomfofrthef efficts ofanlgtnibse damusaqlmlqalasmrmgs/sucm ps itsgequential

{(I%lflo’}/ t@théﬁl%ﬁﬁoﬁlgr%@saca ’ea[ngp geleégz? h%tle]fggé%u}at;o%g.) In addition,

| HARDIHGFR idwryekmased ieshindrasecanGastintlalingéead and neck, prostate,
nmonot her apy .has a gr.eater robab lity of tu

r..
r SPm géstgﬁ&)rpaﬁb,c@vfé@ RO ﬁffc qvapign ganger ar(dileﬂlo F and Tortora
tgr @O E{&gﬂ'@ﬁﬁ RRkdtg. DeSas Naps3eacHNdalvaidhDS) @t ala(ﬂ®95) Crit.

appetite l'oss) than standard ci spl at’| n/ et oposi d
cResmsdicel. dpmatele HO: BBk 128R). Whyyefore erjgtinily 1119@)9)1)113@.9@ with cisplatin

ERT A e

Oarmbeaf. (ECRTC) conpared cisplatin and teniposide to
cisplatin and paclitaxel (G accone G et al.. (1998) J
Ain. Oncol. 16:2133-2141). As the latter conbi nation

0B'8e] bBt ddklusRdh| inal$ODC] Bk anivuane ectivi§@IEripani®rin kaouggft tumors
a clear survival benefit was, not g&&% it h s been

r with mméweb%of&@%ﬁxwlﬁeler inickustibesh 28 Hpooigrapy and in
Bl%ﬁh efﬂfrﬁner }e@eefi‘érgistﬂeé‘&bd 18 MEIOYBYaatd ik Stbmising

gem:rt%cg(f he and cisplatin has been shown to act
syevepypmsie ic edrogr frgatwentr o and at | east additively in
vivo (Peters GJ. et al. (1995) Sem n.Oncol. 22(4
Suppl. 11):72-79). In phase Il trials, the response
rpge] f or proeparakiondydeferensel atin was 47% and nedi an
survival 57 weeks, with a 1-year survival rate of 48%
(Bunn P. A Jr, and Kelly K (1998) din Cancer Res.
4(13h] 108K11ba %} uhikhed pdiew abpealiorniisd btbér eRRGREs disclosed
take a cancer-ce F spe0|?| c approach and prom se | ess
t bsepioiarg hergby cxiresshl Merpeipicsk skl by refgencas cancer
cell-specific targets are only part of the disease
aetiology, treatnents conbi ning targeted and
conventional drugs nmay have a synergistic effect.
Optimal treatment of NSCLC is likely to consist of
EGFR inhibitors in conbination with traditional

chermt her apy. [113] ErI ot| n| b (Tar ceva(tn) OSI -774)

s o o o, o o o o



Dul becco's Modified Eagle Media (DMEM suppl enent ed
with 10% Foetal Bovine Serum (FBS). A549 cells
w@ 2oosn119a;m Type Cul ture Col | ection [ Manassas, RAI/ERE0&005737

grown in Roswell Park Menori al 3nstltute medi um ( RPM )
1640 + 10% FBS. The cell concentrations for inplant
ﬂﬁ?¢g|X|§§1cells O 2nL for H460a and 7.5x| G6

uyYenits 49 [121] Cells were suspended in
phosphat e- buffered saline and i npl ant ed
subcut anegusly i flank of ea E%nouse

Onc.
daPphbl e these alflge(w@r e égtv&gb FFeORBHE: ofrhe to,Ascextain, usmg 1no more
randRiae gxﬁéi’mtxé?@attloﬁl 1lna193'; Qci{%l&ﬁéj tosslp%l'f@ lenHod{rhdrgof the invention

mean tunour vol unes of . Tunour
5 nisasnibedrspei§callychenein s%mhmqgmbnm@remmdéﬁ tq b encopipaesed in the

per ' e individually nonitored

%¥§ﬁ ﬁﬁ?hgﬁéi%éﬁénent [122] Test agents and drug
treatnent [123] Erlotinib (OSI Pharmaceutical s,
Uni ondal e, NY) was fornulated as a fine suspension
W t h sodi um car boxynet hyl cel | ul ose and Tween 80 in
water for injection. Erlotinib (0.2nL/animal) was
given orally using a InL syringe and 18-gauge gavage
needl e. AUgroups were treated daily for 3 weeks. [124]
Cisplatin (Platinol-AQrTM Bristol-Mers Squi bb) was
provided in a stock sterile saline solution of |ng/ni.
An aliquot of the stock vial solutions was taken for
each dose group, consisting of the drug needed for the
entire study, and diluted further with sterile saline,
to give a solution of 0.5nL dosing volune for each
animal. Gisplatin was givenintraperitoneally using a
3L syringe and 26-gauge needle. Al groups were
treated every 6 days for 3 weeks (a total of three
injections). [125] Calculations and statistica
anal ysis. [126] Wight [ oss was cal cul ated as percent
change in nean group body weight, using the fornul a:
[127] ((WW)/ W) x| OO [ 128] where 'Wrepresents nean
body wei ght of the treated group at a particul ar day,
and ' W' represents nmean body wei ght of the same group
at start of treatnment. Maxi mum wei ght | oss was al so
cal cul ated using the above formula, giving the maxi num
per cent age of body weight [ost at any tine in the
entire experinment for a particular group. Treatnent
ef fi cacy was assessed by tunor growth inhibition.
Tunour vol unes of treated groups were given as
per cent ages of tunor vol unes of the control groups
(9%/C), using the formula: [129] | OOx((T-To)/ (C Co))
[130] where 'T' represents nean tunor volune of a
treated group on a specific day during the experinent,
"T ' represented nmean tunor vol une of the same group
on the first day of treatnent, C represents nean tunor
vol une of a control group on a particular day of the
experinment, and CO represents nean tunor volune of the
same group on the first day of treatnment. [131] Tunor
growm h inhibition was cal cul ated using the fornul a:
[132] 100-9%/C [133] Tunor volume (mmB) was cal cul at ed
using the ellipsoid fornmula: [134] (Dx(d2))/2[135]
where 'D represents the |arge dianeter of the tunor
and 'd' represents the small dianeter. In some cases,
tunor regression and/ or percentage change in tunor
vol ume was cal cul ated using the fornmula: [136]
((T-To)/ To) xI OO [ 137] where 'T' represents mean tunor
vol une of the treated group at a particul ar day, and
"TO' represents nean tunor volume of the sane treated
group at the start of treatnent. [138] Statistical
anal ysis was by the rank sumtest and one-way anal ysis
of variance (ANOVA) and a post-hoc Bonferroni t-test
(SlgnaStat version 2.03, Jandel SC|ent|f|c San

o o ~ AN\ — e e e e T o, o,



I mmunohi stochem stry were cut at 5m Pre-inmune rabbit

or goat serum (Dako Ltd) was used as the negative
weowsn o916 Sections were inmersed in Target RetPCEERL005/005737
Sol ution (Dako Ltd) and heated t 4o 940C in a steaner
(Black & Decker) for 20 m nut 6& Endogenous per oxi dase
activity was quenched with 6% H2Q2 in nethanol for 15
m nutes. [144] To bl ock non-specific tissue-binding
sirds1 sections were bl ocked by 10% normal serum from
the species in which the secondary anti body was
rﬁ%@%s%ﬁﬁﬂrﬁ’%kﬁtﬁs bf*@l‘l@@ﬁlﬁ@ﬂfﬁd ﬁfbn@/ﬁ%iﬁﬁoﬁ-&uﬁl@ﬁﬁbemmg
tenperature in serumprepared in Utra ab Vi sion
[femBle RYnu ptlymaicanicendot hel i al cel | adheS|on nDIecuIe
(PECAM I, CD3 1) antigen and EGFR antigen, the
sections were incubated overnight at roomtenperature
with a polycl onal goat anti - PECAM/kgl gG ( Sant a Cl0f m/kg

Rl ot ahhnnl nn\l ANt o m..—, CA__ il it ad 1- 0NN

uulll A / \" L I BT A N | L. OUUVU I II
Iuent ( Dako Ltd) or w a pol ycl ona
rA%B {) Z - EGFR 1 gG ( Bi oGenex, Wé%OE Ranmon, CA) di Izljlt()(e)%
1 50 in Ant| body Di |l uent (Dako Ltd). Sections were
tain Elite 4ABC peroxi dase (\Vecypr
%?g{’%glﬁg/@tjgﬁg% Bm nut es at 4ré§om t enper at ure.
[146] For the Ki-67 antigen, sections were incubated
fahaxl(tyour at roomtenperature gstih a pol yclonal ambil
Ki-67 1gG (NeoMarkers, Frenont, CA) diluted 1:2,000 in
Anti body Diluent (Dako Ltd), followed by the addition
dfladadliser adi sh per oxi dasel abel | ed strepavi di n conpl 2k
for 30 minutes. [147] To detect apoptosis, the TUNEL
TdT-Fra EL(tnL DNA fragnent ati on detectlon Kit
Qﬂﬁebgd arch Products, Sa$50Pego, CA) was ud&ePo0
according to the manufacturer's recomendati ons. For
all four antigens, Vector Nova Red (Vector
u%%@k@ﬂ@ﬁﬁes) was the final chrogngen and haemat oxyh
?@ﬁgng1q@{/gg?nterstaln [ 148] "Results and Di scussion
[ 149] Results [150] EGFR i nmunohi st ochem cal stai ni ng
i n NSCLC xenografts[151] The EGFR expression pattern
| OL/FH{eli60g) and A549 tunors was/.exam ned by 8.0
i mmunohi stochem stry. Both cell lines had a sim|l ar
menbr anous pattern of staining for EGFR (data not
Shdipur)Thi s confirnms past resultld show ng equi val &nf
expression of EGFR in these two tunor |ines (Bianco,
C. et al. (2002) din. Cancer Reg; 8(10):3250- 3258;
()M et al. (1992) J Natl. Cancer Inst. Monogr. ,,
( "3) 117-123). [152] Single and chronic-dose PK '
assessnent of erlotinib in athymc nude mce [153] In
non-tunor bearing mce . [154] Erlotinib 20 and
arghkg was gi ven by gavage to 3.énal e nu/nu athynm&2
m ce. The doses refer to the hydrochloride salt with
an active drug (free base) content of 91.5% The
foyFllkd i ons were sodi um car boxyh®t hyl cel | ul ose 2.8

suspensi ons containing 2. 5my/nl and 12, 5ng/ . of
erlotinib, respectively. Three aninmals per tine point
were eval uated for PK data (Figure 3). [155] The mce

é?g‘glzpfaglﬂ Q@lgce T, I§5f§1{a§m ﬁm@’f@ Iﬁ§srﬁaoconcentratlon Tlast =

eallifBle = ar 184 concentration-
10 %ﬂ FVF' rlg Ze[rhe feﬁ‘stt CIoE = apparent
gaéawo@zor@g%mswn RS PR %ﬁeﬁe&ﬁ&éﬂ? Fif MRL = mean
ViSFIdengs singse Vivat & PRPB AL YO %‘i‘onlomrg/ kg, and

9,100ng/ m. after 20ng/ kg. Maxi mum pl asna concentration

was 0.5-1.0 hours post dose. Mean apparent term nal

hal f-1ife was about 4 hours and the average nean

residence tine about 7 hours. [156] In tunor-bearing

mce . [157] After erlotinib 6.3, 12.5, 25.0, 100.0,

and 150. Ong/ kg was given orally to nu/nu athym c mce,
pI asma concentrat| on was up to 16 700ng/m_ and

~N=r~ 1 1 o, A I T . N o, o




[164] Mce were given cisplatin i.p. in increasing

doses from 3ng/ kg to 12ngy/ kg. The classic toxic side
wetdsat®iof cisplatin therapy are renal, PCT/EP2005/005737

gastro-intestinal, and neurological (Perez-Soler R et

al. (2001) Proc. Am Soc. din.“Oncol. 20:310a

(Abstract 1235). Mce in both groups (to a | esser

extent in the 9ng/ kg group) had clear signs of

gastro-intestinal toxicity. A conplete necropsy was

flabledone, therefore it is not known if there were

hi stologic lesions in the kidneys, central nervous .

Matimum wlergwdtdose dspasermentianoprtygrouy hearipgsahymicudgmice treated

ifgrﬂw(?% d'l__rjsl ower dose groups. But there were no gross

Signs hephrot oxi city, or behavioural or postural

signs of neurotoxicity in any dose group. [165]

Effects of erlotinib on establishgg, Goggnografts.
[ 166] Dose response study in I—|46OQ\,<,'[§§}l Heddoft he end of

the study in the H4 xenogr @la(8ay 28 postyortal
t(?ﬂm(’“%l antation)%g?ﬂggikg?b, as aII rgg‘?herapy, ha(o)lr o

. s

stghtfecant—dose-dependent—efficacy—tm the 100mg7 kg
Gfehinbe ¢cmerod was growt h ithhi bition of 6% (pO A
versus vehicle control). [168] The other groups had
t ] ow ng grow h inhibition: 25nmg/kg: 46% (pO OA
é}fr%ufn% gla(;,hhi cle control)40012. 5ny/ kg: Sé‘%%( p=0. 003 5
versus vehicle control); 6.25nmg/kg: 28% (p=0.014
versus vehicle control) (Figure 2). There were no
gatatind? inor conpl et e regggssi ons. [ 169]N/@onbi nation 5
gMyTveenof erlotinib and cisplatin in H460a. [170]
Cisplatin 6nmg/ kg significantly inhibited tunor growth
R PO OA) (Figure 4). CGsplatin 115rTg/kg 0
AT 64, tunor growt h 42% (p=0. 014). Conbi ned
cisplatin 6ng/ kg and erlotinib 100ng/ kg was | et hal,
with signs of toxicity at day 5 post tunor

itk Bt i on. Al nice were dead by dayl123 post tunor 0
i PICARYe™ on (treatment day 13). [171] Conbi ned
cisplatin 1.5nmg/ kg and erlotinib 25nmg/ kg was wel |

tol erated and inhibited tunor growth by 53% (p=0.003
versus vehicle). There were no partial or conplete

r r.ﬁssi ons. This tunor growth inhi bitié)n was not 0
aUHEF G it was not significantly bétter than
either cisplatin or erlotinib adm nistered at 25% of
tdiepIMED. Thi s combi nati d@ was al so notN& gnificantly 5
better than erlotinib 100ng/ kg or cisplatin 120ng/ kg.

[ i7}22’1]&ﬁ|§30rrbi nation activi%y erlotinib ang cisplatininj
ABAY" 173] At the end of this study (day 47 post

tunor inplantation, treatnment day 19), erlotinib
10Gplglikg significantly i®hibited tunor 3gr owt h by 93% 0
(pOOd) (Figure 6). There was one partial regression
(élﬂ%aﬁgrl otinib 25ng/ kg g nhi bited tunorg growt h by 25%0
G's ]lati n 6ng/ kg significantly inhibited tunor growth

o

O-O-BL

by 88%(pO OO ) wWth one partial regression (2% .
Cisplatin 1.5nmg/ kg inhibited tunor growth by 30%

al t hough this was non-significant.[174] Because of
toxicities in previous studies, cisplatin and
erlotinib were not conbined at the high doses.

Combi ned cisplatin 1.5ng/ kg and erlotinib 25ng/ kg were
well tolerated by all mce, with no significant weight
| oss or overall signs of toxicity. This conbination
significantly inhibited tunor gromh by 98% (pO 001
versus vehicle control), with five partial regressions
(range: 2% 28% . This tunor growt h inhibition was
synergistic, as it was significantly better than
either cisplatin (p<0.05) or erlotinib (p<0.05) given
at 25% of the MID. This combi nati on was not
significantly better than erlotinib 100ng/ kg, and
cisplatin 6ng/kg. [175] Treatnent-related effects on

] rF A =, N1 o - I
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i nhi bitor of HERL/ EGFR, has strong antitunor activity
i n human NSCLC xenograft nodels expressing simlar

woesar®1ef HERL/ EGFR, as nonot herapy and in PCI/EP2005/005737

conbi nation with conventi onal %genntherapeutlcs [

182] In the xenograft nodel it had an excell ent
dose-response rel ati onship, and tunor concentration
correlated well with plasna concentration. [183] The
WHATUROLNIMEKDGst | i nes, when grown as subcut aneous
tunors in athymc mce, had different tunor growth
kinetics with a doubling tinme of 5 days for H460a and

0, days for  A549, Erlotinib nof her apy at 100 Kk
L ke TGRS 1 BRFGPIG BRER Tpopths (QIB0AITS an EGFR
kﬁl@%ﬁ]ﬁﬂﬁtoﬁ@t@hsplbuﬂ, 84 h phheiaeeminallg agurepfabbadairier.
tunor-growth inhibition and partial rem ssion with the

. ) o e Coos
S AR BESEL A AbSFABHOR i RRL BSPR S ) o
Fdetoxbgr owt h i nhi bition mnth erlotinib in conbination
Wth cisplatin was significantly increased conpared

W' Tihe a!rﬂﬁééﬁ'ﬁ@al‘&ﬁ%@t@ibﬁ BY claRi8; Whdrein! the &AStinib in the composition is
aster a tumor, there was substantial tunor

QF%@&WWHa Chrgﬁeﬁﬂth the cisplatin/erlotinib
conbi nation (53% wusing a quarter of the MID of either
@f Tﬁé@m&m@ad&omwv&ﬁ tof atiyuom ofgilaiiis 1 to Bhadlitiomfly comprising
onbln 1.an not significantly different
PP %Wﬁ ° 1 0%18 rag\rl\@% A549 is slow grow ng and
t herefore assuned to be nore dependent on
Andinoesbed fir snangficgiring amedicarne gifended fpetregting Aaners o tumor
ﬁﬁtdstﬁ%ﬁ%&bﬁze@gﬁ Mat KA kinke iARGitHPAIBplatth are used.
Rev. Cancer 2(10):727- 39), so it is not
surpris eater effjcac nst A549.
B Tt R o a5 MR el B b g gor Sancer
tri phosphate (ATP) to the |ntracellular tyrosine
Ri Tiaseecthodwif olaixh SHIER] AR the[RGHR kipasesiabibitor and cisplatin are
sph t|on oci at ed downstream signalling
? Q‘y@r&) e e f‘%%l’(‘%’%) Cancer Res. 57:4838-4848).
The result is inhibition of cellular processes

8sTeingthed ofictaimSuirds wherit et hkimgseiabibgar and @isplatin are

Q&&Eh%@h@&f@ﬂﬂﬂﬁﬁﬁh@gﬁﬂ@SlS met astasis and protection
from apoptosis (Myer J.D. et al. (1997) CancerRes

e Mool ey 65 BRI | 7 & RESTU P S CHE Aate ot and

efshtih Atdintdpdsd fdladmidisteation to e msisaybywhs sang route.
sensitive enough. [185] In both NSCLC nodel s,

gg;ﬁh trﬂot(l 8% 1?)5191/1 kc%cl \Atnts% tg r9I ﬁhcw bthg %?%}Vﬂi f&g%se inhibitor and
fere uar er "o

pxspletlatamntmdmh fmr@ ouiniptration e thecmﬁ@ntvtet @ff@renb@@tes

suggesting potential significant quality of life

henehd histhb@bf BR bl?é"'& fsolalﬁ’ﬁé 58110t whétkMGh€ EGFRAGH M ikkibitor erlotinib

less risk of side effects. In contrast, the high-dose

&ostnat i on of erlotinib and conventlonal agent s at

their individual maxi mumtol erated doses was not

2] Bicadhethod sy omeyoftadaimelSab ad, Wbefeimesrfoanib 1E fatended for

S ortive.care t e [ 186]

R G T e

genctitabi ne and cisplatin, or MAth carboplatin and
pacThe mgébd jof amyeremel alims SNSEROvhere@ diepdaiin is intended for

JERARRRHIN S alesdaﬁe&@ﬁsaﬁérgﬁddyrﬁnﬁeﬁtvéﬁ/ al benefit was
not denonstrated. Neverthel ess, the preclinica
studi es reported here have clearly shown t hat
erlotinib in conmbination with cisplatin has an
additive effect on inhibiting tunor growh. These
findi ngs support the need for further exam nation of
the effects of erlotinib in various clinical settings
such as its sequential use with other chenotherapy
agents, and in selected patlent populatlons In

T I r=a | r/ xr—pr- " o S




CL/F (mM/mn/kg) 7.6 8.0 1z (I/hour) 0.17 0.19 4.1
Ty2(h) 4.0 MRT (h) 5.6 8.2 Vz/F (I/kg) 2.7 2.8 Cmax =

wQeak/1pid9acma concentration; Tmax = tinme to peakCPERBNR005737
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concentration; Tlast = tine of 7ast measur abl e
concentration AUC | ast = area ¥rder the pl asma

concentr time cugve fromfti ero to tine of |as
T 2h msodaanBRes S siams o/ SfGualy P Cinedne of Hore other

|dﬁra@hﬁmgaﬁklon rate constant T 2= plasma term nal
hal f-1ife; NRT mean residence tinme; Vz/F = apparent

1%' HHE m%ﬁ%o%. 5% BH% bf"&aﬂﬁ%@ f% 1% %&eﬁﬂjme P& gﬁfl %gné%? afents are

assessmnen

tsekegted droinp pn glky@ayg agm&,@yclogh @Inid:@ g]@}ggﬁm,tgcgh@sg@tm busulfan,

‘%ﬁgpﬂﬁaﬂﬂﬁﬁ&‘sﬁﬁe Qﬁ%ﬁto&@@éllﬁg’arleﬁiy‘l&ﬁén{e?ﬁm% rhdydin C, an anti-
cl.e control Erlotinib in prﬂ\4\%en 400

ER¢tabolie, anfthofezfeﬁemree?ﬁl%é IRPTEBORIRS, cgyanine, ythtabine, 5- |
GMordweé) cl}@&ltablﬂle QlaEirbating)iah ahtibiohE] atvireny&A D, dbx@ubicin,

VoD Sh &SRRl 5iBr 28 bty N o TP
I@uoobortféo;:m dexemtethisbug e covimpetsidid,guedrisonpar niddedside choyme

S35 e g SERRL BT PR s AR 2Lcabhn,
Zollﬂa@ﬁalﬁm@é@tl caI conmposition of cl ai m 1, wherein

the EGFR kinase inhibitor is erlotinib. 3. The

pﬂ”@%”ﬁ@ﬁ'd& o€ pte ﬁ@@f@@ﬁh&frhﬁﬂeﬁcalcdoﬁlﬁ&ﬁmn\/ﬂ@@ﬁlﬁfdﬁ tiehng tumors or
erlotinib in the conposition is present

FRyEIoG BRI R S Sy O T ORI B W B B PO Brfinase
ohhiditgr.one of clains 1 to 3, additionally conprising
one or nore other anti-cancer agents. 5. A nethod for
f i t r l: ‘ o
L B0 ol TR LERITE b HEIREFOFRIGhAE BBl i etotini
EGFR ki nase inhibitor and cisplatin are used. 6. The

et b nesthagd ofi otaim, 1 Ankisther pomprasipg eprabiming a pharmaceigdly
f&%aﬁéﬁl@ @hrrief withee BS1ARHaRf erfdtRign 5 or 6, wherein the

kinase inhibitor and cisplatin are contained in

e SRR ot e Rowt g1 G it Spp AR Sigsg it

contained in different formulations. 9. The net hod of
arty Thaditaff chilimil@sfistheoc@nprisieg 2starilehBluBGFR ki nase
inhibitor and cisplatin are intended for
'i 3] 0 B¥adcNBnip Ao s Pdtifib, 10-
AL 100whiEiPRe ERER RadolnpABR Pl |0
EGFR ki nase i nhi bitor and msglatln are . intended for

a%anTrhmtroétanﬁ Ane of glpEnspe tp &t TUBRersqIIising 2 PRRkpas msery comprising

tBRINRRECtRIns aRY¥ctPRehOfiseCdfal don @nddctréb@meﬂﬂw‘ rci% Hltlh lagd erlotinib to
GFR Ki nase | ngﬁbl tor erlotinib

Pt & 2 BiPog A tratipg £H“ﬂ%f55tu¥“8f Wgas\%ﬁfésr ¥ %heénala$er fing pationt.
is intended for adm nistration to the patient by
pZ& éihbeebmbomtlom aa@lordinigriondlsitr htadditionalBy cathprisieg bxlorahore other
aglee %geﬁﬂsal m 5 to 12, wherein cisplatinis
g 5T admnlstratlontothe patient by
par ent eral adm nistration.14. The method of any one of

cifreoBpasiiionan agendriarice il gjaisbrd Therei SEAOthsE apgcancer agentisa
OhBRbe P dotdRlansi e Eheageﬁﬁ §ensils§ng ShelkyRtiRg drgk, afndapliak,

%@rg@p@& t1%%gqr6@ogﬁplgfqm)§nq? }a]gt f @tz nt hltr%%glfrggs ﬁgrmone therapies,
ciahehbis B Moieatotdfanmnbesl] eipopmsﬁzphrai amianpiogedit agents.
mel phal an, carnustine, streptozotocin,
triethylenenelamne, mtonycin C, an anti netabolite,
net hotrexat e, etoposi de, 6-nercaptopurine,

6-t hi ocguani ne, cytarabine, 5- fluorouracil
capeci t abi ne, dacarbazine, an antibiotic, actinonycin
D, doxorubicin, daunorubicin, bleonycin, mthranycin,
an al kal oi d, vinblastine, paclitaxel, a

gl ucocorticoid, dexanethasone, a corticosteroid,
prednisone, a nucIe03|de enzyme |nh|b|tors



20. The kit of claim19, further conprising a sterile
diluent. 2 1. The kit of claim19, wherein the EG-R

whewagerdimhi bitor is erlotinib. 22. The kit of PENEPZIN&005737
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of claims 19 to 21, further cangrising a package
I nsert conprising prlnted |nstruct|ons directing the

%GA%etﬁo(‘f ﬁff%@ﬁg&tﬁﬁﬁﬁc‘fgﬁﬁc@ﬂ cho m%ﬁng kd QE&H}&& in need

patient as or tr at I t unors,

r?éﬁ%@t trepsgeny (D) dntrdiecknidst %mmﬁlt&f ) ﬁt kinpsg mhlhéor ora

GRABRORhQy A6 Ept A1 O16h 1 tAerebRiahd i) At fN@dchd amount of cisplatin.
conprising one Or nore ot her antl-cancer agents. 24. A

da th cl
BB o e BRSHAAR Racd, o Reirin b BEhE Dp St in need
gfeuqhmmmmgbmﬁﬁyuﬁubﬁhahﬁgﬂnaﬁkﬂgunhwngsfmfﬁﬁﬂﬂi&mahehnhmaﬁn ora

@x@&‘?&c‘é&&‘éaﬁ '8 g?éblé’éa% tRB%S'P BRY (ihy2 9% A8 %ﬁR{g ?(l:o%td' affount of
FOSOUT 6as rmone t herapi es, klnasel

&tplayat or s of tunor cell apoptosis, and antiangi ogenic
agents.25. A nethod for the treatnent of cancer,

QONMAIh&hH@ ARG REStneht STEahRr ﬁce%‘r'&lhg €4 clhiin DS %Qz@fwl%r'éiﬁ the EGFR
effective first amount of an EGF

r eat

Hﬁﬁggﬁﬂﬁﬁﬁﬁg?ftnm%r a pharmaceutically acceptable
salt thereof; and (ii) an effective second anount of
(?1'887p“hah1'ethod2)(6 clafnrfe tvhedirf the tirherstor eahoranétasifises anbetreated are

[ 0 a subject in need of such

Cgm%ét?ﬁ t&%{)gdomu%&{)&fe%%rg%%eut ic first amount of an
EGFR ki nase inhibitor, or a pharmaceutically
28c Ambhannaceytical comppwtion, imperticuley fo use/in qahedraprnprising (i) an

RO BRPHAbuR b & BRIFRE hﬁase%ﬂtﬂbﬁbﬁﬁf Qﬁﬁarfrﬁﬁelftﬁﬁlly acceptable salt
treat nen (i@gfagcancer accoy di ng Pg?c aim 25 or 6,

wWeezeed; A CHRCtY g8 Eﬁlﬁﬁw isplatigr | ot i nj b 28.
The nethod of claim5, wherein the tunors or tunor
130t Agihasescetiticdd eompesiti@y iaparticlbofoe abain dauoa| Gorﬂ)[msmg (1) a sub-

6%6}%?6@??%%&%?0%31& %fz an nE@%Igtg{grgagg@:Efii% 1o alr &gp%(iwprgg’éet ﬁcarfl’y acceptable
ehlf doréofpandi (riy & sebrtherdpenfic momokmtrtﬁgsplatmm bitor, or
a pharnaceutically acceptable salt thereof; and (ii)
@'T Fx h%ﬁﬁéc\é@tl@ﬁ %91‘91 o SR R coffinSloSdthith 29"01" 3?(5) wHerein the EGFR kinase
ceuti cal osition, In particular for use in
é@ﬁh@@”séﬁﬁﬁﬁ S|ng (i) a sub therapeutic first amount
of an EGFR ki nase inhibitor, or a pharnaceutically
30cApBRUIRRkinald inhivetoeaid ci@p’l@tirf for hs@asmbditfpeapiaypatticular for use
second anount of cisplatin. 31. A pharnmaceutica
Ttion according to claim?29 or 30, wherein the
EGFR ki nase inhibitor is erlotinib. 32. An EGFR ki nase
i33hEdotib and dispiatip fertuse af mediggments inpeatiicdargior yse in cancer.
particular for use in cancer. 33. Erlotinib and
Bispkabs & EGFR%%%séﬁl HR %ﬁ&‘ Eigtlauh ForRRE Iafitfabfurd Of » ME&icament

in cancer. . Use of an I nase 1 nhibitor and
é?rs%qaélpgﬁlm@.s of ﬁgn%mrﬁ%%eﬁrr e of a nedi canent for
treating tunors or tunor metastases. 35. Use according
36. Ukaddtoding tohg4ied v, tiherdnis BG PR &éhakdhibitopis driotinib.
erIotinib 36. The novel conpounds, processes,

g% afﬂarg &rg%oun%gppqgcetsse% nﬁiarrg%eu%ggl pn%o%L ‘?igns Hethods and uses as

escCri
described herem



