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factor receptor (EGFR) kinase inhibitor in gefitinib
resistant patients. Protein tyrosine kinases are a
cl ass of enzynes that catalyze the transfer of a
phosphate group from ATP or GIP to tyrosine residue

LP%E%@PN@$DEWMQWTH$AM RFEEP]‘ORS KtNAShE INHIBITOR
i nases clearly a r :

Many of the gréﬁ%ﬁ%ﬁ@@&ﬂﬁggﬁgg%fé‘ﬁﬁ%t| on

as tyrosine kinases and it is by this process that

they effect signaling. The interaction of growth

factors with these receptors IS a necessary event in
nor mal _regul atj on rowt h

certai fSoHLPP 'Q5h§§ Tﬁgetlﬁl 'ihgsfﬁet ogfane??'ﬁgrﬁﬁwgﬁhoﬁa%orr receptor

O\EGF ?Qﬂha%inﬂmtot inegfititie cayitatt patients.beconme
deregul ated; the result of whi ch is uncontrolled cell

proliferation whi hcan r
01 11 B GroPRis Rl R R LB pal G the pransier of a
A@%os;ﬂﬁt@ grouBEfﬁbm ABP, or{3TH 09RsinemdsiBae koated on Arojein substrates.

V?rotg@ tyr0f|r§ R'“L?%S ie@%/:pl Adv%lepﬁl\%drﬁm%lo%ggr}ﬁ I\EE\V didhe growth

Arfadtor rbbeptgr pmtdmé fanttion asdyepinerkindsasand itdsmbly thtﬁebnocess that they

egtasp Eg |ﬂ arl%cg{??%\é ﬁgo%ﬁlg {éﬁcﬁgwt}\'tﬁgse%ge%h |E a necessary

nvention are
eveel MOrgraomdulétntmfrcellegre\pmorl-ldwenalsem(iEGEéttaan mgéltlons as a

el o el ST o' Bare 3FERRERTaRS  BEERERS can become
t lierewpinted; tHERBjulDDC whiehds uStordmlied eelh podifdretign whichncan lead to
engor drdwdh 55 mrdtely & B0 Aseh O kb afbarB RRisOA RCAW,. cancer
Res., 60, 43 (1993) and Parsons, J.T.; Parsons, S.J., Important Advances in
Oncology, DeVita V.T. Ed., J.B. Lippincott Co., Phila., 3 (1993) ]. Among the growth
factor receptor kinases and their proto-oncogenes that have been identified and
which are targets of the compounds of this invention are the epidermal growth factor
receptor kinase (EGFR kinase, the protein product of the erbB oncogene), and the
product produced by the erbB-2 (also referred to as the neu or HER2) oncogene.
Since the phosphorylation event is a necessary signal for cell division to occur and
since overexpressed or mutated kinases have been associated with cancer, an
inhibitor of this event, a protein tyrosine kinase inhibitor, will have therapeutic value
for the treatment of cancer and other diseases characterized by uncontrolled or
abnormal cell growth. For example, over expression of the receptor kinase product of
the erbB-2 oncogene has been associated with human breast and ovarian cancers
[Slamon, D. J., et. al., Science, 244, 707 (1989) and Science, 235, 1146 (1987)).
Deregulation of EGF-R kinase has been associated with epidermoid tumors [Reiss,
M., et. al.,, Cancer Res., 51, 6254 (1991)], breast tumors [Macias, A., et. al,
Anticancer Res., 7, 459 (1987)], and tumors involving other major organs [Gullick,
W.J., Brit. Med. Bull., 47, 87 (1991)]. Because of the importance of the role played



si nce overexpressed or nutated kinases have been
associated wth cancer, an inhibitor of this event, a

wWEe@be1315t yr osi ne ki nase inhibitor, wll have PCT/US2006/012877
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t herapeutic value for the treatnent of cancer and

ot her di seases characterized by uncontrolled or

abnormal cell growth. For exanple, over expression of

the receptor kinase product of the erbB-2 oncogene has

bbye deregslatEdateedptar kihasrsinihe pathegengsis \aanraln Magy depant studies

S ?veeng%alt Q&%‘%hel fg%el?ﬁb%n}ﬁ?%p%gﬁ@’PJ?(git?‘IIhlgﬁQ% éé%@zﬁhtlﬁ%h-camer
ktmmunasgmmsmmeat esiowst Bukgi A& nBrugstfintgies 17, 119 (1992)

P EPandicy gbfﬁﬁ' en; R £47° Rt 7. 555%52@@%2@1991)]

cl as, ., Anticancer Res.
7, 459 (1987)], and turmrs | nvoI VI ng ot her . .
or gans Epdim | kloase wnhibjtorgr iaf . intergst qhmetm{ipmlhq-but-zenmc acid

ﬂz@él loroBEfE %Qtefnéérhﬁo %9&5@?%%&9 qhhw%hlﬁ-@L)ﬂ]-amlde (EKB-569)

der egul recep or kinases in

pandh aﬁ@)elrldéﬂ&»cblpr @4t -eyriding metheyeaiiingt- QIW%%O Kﬂ'éo’%f'eﬁéﬂlf'm“ny'}'
WI4t(!3 nié?@iléjrﬁl\‘n'a} SRiRHanfde SPREDT2)C JEDKal PIERID tighiBIteS Whlle it is

cancer therap eutlc agent s SOﬁE rece
r wwcarmt that EKB-568 #ud Hﬂ*@b%wﬁllfﬁﬁ%“ wnt'ﬂ@ce(ffggﬂss Ef%oposs'b'e

%&gg%?rmltﬁﬁrs Eﬁ& bednod@fectiVeQfhen ?%n b&dhbination with
i nase I nhibitors of interes

(Aesta%éaaeﬁyqr@mqﬁiaﬁrgmutlg agepisc Eeg gtudies in this report were designed to
[ %efe &%' IPIF?B%BU&Q-W ﬂbgﬁ‘ﬁ?:ﬁ%@ﬁﬁn Witls ¥@ientordl BRotidrapeutic

I(ré;ems{(zpyipgaxgqrangﬁrgsMpr@gldgy{pqtt@r ,qaypor growth inhibition than when either

Sl%q |§tbréﬂd]g|§1§yano 7- et hoxy- 6- qui nol i nyl } -
am no) but enam de (HKI-272), also a HER-2

|nh| bi tor it i ortant that EKB-569 and
HP@R@E?UWQRXSOEFH@WV GilONancer agents, it is

possi bl e that tyrosine kinase inhibitors may be nost
ef f ect iThe prssnt giveaﬂoﬁ relsiosty aaidtiood i ttdatiag toaliHitsitireglcancer in a

\(I:\E}%g%b gqagcﬁig\ﬁlttn gef%%eb L lreSThe studies in this report

The present invention is a method of treating or inhibiting cancer in a human
having at least one of an Exon 19 del E746-A750 and/or an Exon 21 point mutation
comprising administering to said human gefitinib alone or in combination with other
cytotoxic agents or chemotherapeutic agents and an effective amount of EGFR
kinase inhibitor.

The EGFR kinase inhibitor irreversibly inhibits EGFR kinase and has a
structure of formula 1:



determine if EKB-569 or HKI-272 in conbination with

conventi onal chenot herapeutic agents (cytotoxic
wW@o@ntis315pr ovi de better tunor growt h inhibiti oRCT/HS2006/012877

when either drug is adm nistered al one. BRI EF SUMVARY

OF THE | NVENTI ON The present invention relates to a

nmet hod of treating or inhibiting cancer in a human

treated with gef|t|n|b or iressa. The present

invention is a method- (&H2kveating or inhibiting cancer

in a human hag,ng at" | east one of an Exon 19 del

E746- A750 and/or arf Exon 2 1 point nutation conprising

adm ni sRa sang_hGTdh gefitinib alone or in
conbi nati on ot hey cytotoxic agents or
chenot her ap agepds and an effective anount of

EGFR kH@, e I'yfl biwgr. The EGFR ki nase inhibitor
irreversi bly i|nhi bits EGFR ki nase and has a structure
of formula 1:wherein: X is cycloalkyl of 3 to 7 carbon
atons, which may be optionally substituted with one or
nore al kyl of 1 tlo 6 carbon atom groups; or is a
pyrldlnyl pyrimdinyl, or phenyl ring; wherein the
pQWh yl, pyrimdinyl, or phenyl ring may be
optlonally nmono- di-, or tri-substituted with a

subs dyicloaikyl sfed &cT edrbfonatomb.ewhjel opydsnentionphiysyistituted with one

L B e IR ) by, o e
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altléo)éggﬁgt%w |t91f g‘u tl&?eilpgé\?@t%&g%m @%@8% 'c&%‘é{é’fﬁbraflha%en alkyl

al dfyl-é barbomhtomsa alkenyl of 2—6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,

hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms, and

benzoylamino;

nis 0-1;

Y is -NH-, -O-, -S-, or -NR-;

R is alkyl of 1-6 carbon atoms;

R1, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6
carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, halomethyl,
alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms, alkynoyloxy of 3~
8 carbon atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkenoyloxymethyl of 4-9



carbon atons, hydroxy, trifluoronethyl, cyano, nitro,
carboxy, carboal koxy of 2-7 carbon atons, carboal kyl

w@poogAT316ar bon at ons, phenoxy, phenyl, thi ophePORrRYS2006/012877
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benzoyl, benzyl, am no, al kylam no of 1-6 carbon
atons, dialkylamno of 2 to 12 carbon atonmns,
phenyl am no, benzyl am no, al kanoyl am no of 1-6 carbon

atons, al kenoyl am no of 3-8 carbon atons,
aquvbﬂfyﬁ’@msn @lkyhogoxyneing @f 4a8 oal@onam@rnb,eaik@wn‘wﬂnthf 2a7 carbon

tQm% %I%*ysof 1'%|'car|3$9a@n§%}<yﬁﬁlo é)l?‘E LF carﬁ)ﬁ §t02Ask)$lky@Llphlnyl of 1-

-b carbon”at ons;
i rﬁjéiféﬂ@@ltﬂm? alkyjsirbgeyl, of Hab cgrsan amrhy,l allgﬂsmfoaamwpbrm -6 carbon
at b
caér:E ns, glltk%ﬁﬂéfdlfoﬁém%b ofcfﬁ %?35]’[39%%0 IM?Igblfdﬁanﬁdcﬁ of 2-6 carbon
aléliglﬁy,l bxcyozgy, tgﬂ@)rgmemyh Qy[aoq,snltrhyaaMyymca'rWalkoxy of 2-7 carbon

IaELeno %Yllma"g) Bﬁ@z oérggng%ﬁ eﬂe{éf’ %ﬂe@’l Siophenoxy, bgnzyl, amino,

cdwsmxyamm all@kmlowqﬁﬂymamm atbmg;, Fkgambwnofai-Gnegrbon atoms,

y get r ]
ald@noirrg‘é o %:%F (P% %g&gagr% on a?{moalk fo>g 4rre%aﬁbcfn aftoms N-
2 a?kymlbeﬂ )dth 7 carbasx gtopts, N,5- Cb@lk)ﬂ@nlnaaldinisof 3-14 carbon atoms,
al bon at ons, al kyl sul phinyl of 1- 6
c%bﬂgg‘?\fge&zﬁrﬁlﬁéul phonyl of 1-6 carbon atons,
al kyl sul f onam do of 1-6 carbon atoms,
al Rem@IGNiH@nam do R <26t (Beh) qa't-GrQNH(C Hy)o-
al kynyl sul f onam do of S.6 carbon atons, hydroxy;
trifluoronethyl, cyano, nitro, carboxy, carboal koxy of
2-7 carbon atoms, carboalkyl ® % (ZJch%r bon at ons,

thQ-Gé%—HD@NY—I(CHE)‘BL ophen am no,
hydr oxyam no, al koxyarh n n% 4 carbon atons,
al kyl am no of 1-6 car bon
Rs Rs Rg  CONH(CHy),-
=(  CONH(CHj,),- — 8
R§—§=< | Rw | Z-(CRDY-
RB R8 Rs R8

Rg  CONH(CH,),-

Rs
R$-=2=< R7><CONH(CH2>p- RB/B(CONH(CHZ)F,-
R8 y RG R s 0)

6

R8 Rg R6 ’
Rl CONH(CHz)p
N
R CONH(C Hz)p (
C(R8)2)m
Rs ’



di al kylam no of 2 to 12 carbon atons, am noal kyl of
1-4 carbon atons, Nal kyl am noal kyl of 2-7 carbon

w@e@ag 13184 N- di al kyl am noal kyl of 3-14 carbon aRONE$2006/012877
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phenyl am no, benzyl am no, R5-CONH(CH 2)p- RS S-
(C(R6)2)g- CONH(CH 2)p2)p- R5 is alkyl of 1-6 carbon
atons, al kyl optionally substituted with one or nore
hal ogen at ons, phenyl, or phenyl optionally

SR? tituted with oRgH r nmore hal ogen,(Rghkoxy of 1- 6
ca n N trif or%mﬂ am no, ni t po;Ni(gahg,- or
al k ﬂﬁm)@ar bon adns “gtrblé‘“&&%

,, RQ is bydrogen, ,
al kYl of 1-6 carbon atons, or al kenyl of 2-6 carbon
atons; R7 is chloro or brono; R is hydrogen, alkyl of
1-6 carbon atons, am noal kyl of 1-6 cabon atonms,

Nal kyl am noal kyl of 2-9 carbon atons, g
N, i al kyl ami noBbt}| of 3-12 carbon élt ?}?TB O(CH ).
Ncyc (GH api noal ky)—6X(CH2x2 ca(nf;lbon at ong/ 2p
N- cyxl oal kyl - N-al kyDam noal kyl of’ 5-18 carbon atons,
N. N- di cycl oal kyl am noal kyl of 7-18 carbon atons,

mor phol i no- N-al kyl wherein the alkyl group is 1-6
c Rslionlkyt afife$ cpibopatains @y apﬂoplallmmsgmﬁe wish gng g1 more halogen

group is 1-6 carban atons, Lkyl - pi peri dj nQ- Y. )
RGBT eGP ra 5 Pty Sy Vil B! or T e Tt oy of 1
aBagybbo atdryd, -thfledrdybthel, aBaido, Initar ty@moabomatkyl of 1-6 carbon atoms
hydr oxyal kyl of 1-6 carbon atons, al koxyal kyl of 2-8

cABER at ons, carboxy, carboal koxy of 1-6 carbon

at ons, phenyl, carboal kyl of 2-7 carbon atons, chl oro,

f IRgas bydrogetradkyd pf 76icartsmi aioms,yydikexyl of &-& oxrpon ftoms

carbon atons, al kyl am no wherein the al kyl noiety

R7 is chloro or bromo;

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N-
alkylaminoalky! of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon atoms, N-
cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N-alkylaminoalkyl of 5-18
carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 carbon atoms, marpholino-N-alky!
wherein the alkyl group is 1-6 carbon atoms, piperidino-N-alkyl wherein the alkyl
group is 1-6 carbon atoms, N-alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6
carbon atoms, azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6
carbon atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo;

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 1-6
carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl moiety is
of 1-6 carbon atoms, or pyrrolidino;

m=14,q=1-3, and p=0-3;



is of 1-6 carbon atons, dial kylam no wherein each of
the alkyl noieties is of 1-6 carbon atons, norpholino,

weer@ensmsno, N-al kyl pi perazi no wherein the al kpdT/I81006/¢12877
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is of 1-6 carbon atons, or pyrrolidine; m=1-4 , q =

1-3, and p = 0-3;any of the substituents R |, R2, R3,

or R4 that are | ocated on contiguous carbon atons can

toget her be the divalent radical -OC(R8)2-O; or

phay ohtreutilsituentsaRa e foaR3e os &4t thek arefrcaterhan E@TWUOUS carbon

ki nase inhibjtor Vi [ oEGER ki nase and
haloms %antaggth?rebe {nﬁéf é?eﬁ'% %ﬁaé'cﬂ' (%%)tezrs1 "R2 is a

pyridinyl, optionally substituted pyrimdine,

t bi @ pRAenacelticiily aptéptatad bait thetesf.i t ut ed phenyl ring

wherein the phenyl or pyrimdine ring may be

unsubsti t nono- s t. t and has a
and Rg‘l'*l‘eslttc%jR l§|nas§ Jn%bsﬁ& 'H%a?sr{gl 'Gﬂilbggul?épgcg@g%abl
sglttutdrer eof . The EGFR k| nase inhibitor is

(4-di nmet hyl am no- but - 2-enoi c acid [4-(3-chloro-

4-f 1 uor o- phenyl am no) - 3- cyano- 7- et hoxy- qui nol i n-6-yl ] -

am de or a pharmaceutically acceptable salt thereof.

The cancer of this invention conprises nog snald cel |

| ung cancer.The fol |l owi ng experine AN ére set

forth to aid in an understandi ng o tll¢| nvention, and

are not intended, and shoul d not cods®r ued, to
limt i [ [

wherein:
R, is halogen;

R, is a pyridinyl, optionally substituted pyrimidine, thiazole, or an optionally
substituted phenyl ring wherein the phenyl or pyrimidine ring may be unsubstituted,

mono-substituted, or di-substituted; and
R; is —O- or -S-; or a pharmaceutically acceptable salt thereof.

The EGFR kinase inhibitor is (4-dimethylamino-but-2-enoic acid [4-(3-chioro-
4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yi]-amide or a pharmaceutically

acceptable salt thereof.

The cancer of this invention comprises non-small cell lung cancer.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 contains
the EGFR nutation analysis of case 1. Shows the exon

wa2Redediet i on (del E746- A750). Figure 2 cont ai PGT/UB®06/012877
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clinical course for the patient in case 1. Figure 3

contains the CT change of the patient in easel. Figure

4 contains the EGFR nutation analysis of case 2. Shows

the exon 2 1 point nutation (L858R). Figure 5 contains

t he cl i hhe &llowing expefimentahdeiails aesnsetifortie dsaiddn api undetstanding of

et et SR A AP B Lo BT it in any way

of thedfivemtiony setferts dothe cEims th%fqllnwélmreaﬁber an EGFR
ki nase inhibitor is defined as a nol ecul e that

LPEPE%%EBE%HHIWSE@EB nase | nhlEglFFor | |t rLZversi bl y

i nhibits EGFR kinase, typically by possessing a
react i vEights étqwn(amsctheaE,Gﬁmeﬁh@l apdyeiptobicpse Hat Sliaws the exon

foﬁﬁ@el@%@&d@”k?@@ﬁ%w th EGFR The EGFR i nhi bitor may

al so have activity as @ HER-2 inhibitor. For purposes
of this_invention the EGFR ki nase inhibitor includes,
t he f ol Figureg comging dheelinitakcasrse for hegpaientiai@sd 1- ar e
di sclosed in US Patents 6,384,051 Bl and 6, 288, 082,

bot h of FighteLd comaimBhifS CRIcRahRy Stie pakedk RPEREed by
ref erence. These

Figure 4 contains the EGFR mutation analysis of case 2. Shows the exon 21
point mutation (L858R).

Figure 5 contains the clinical course for the patient in case 2.
Figure 6 contains the MRI change for the patient in case 2.
DETAILED DESCRIPTION OF THE INVENTION

For the purpose of defining the scope of this invention, an EGFR kinase
inhibitor is defined as a molecule that inhibits the kinase domain of the EGFR. It is
preferred that the EGFR kinase inhibitor irreversibly inhibits EGFR kinase, typically
by possessing a reactive moiety (such as a Michael acceptor) that can form a

covalent bond with EGFR. The EGFR inhibitor may also have activity as a HER-2
inhibitor.

For purposes of this invention the EGFR kinase inhibitor includes, the
following:

Quinazolines of this application, are disclosed in US Patents 6,384,051 B1
and 6,288,082, both of which examples are hereby incorporated by reference. These
compounds can be prepared according to the methodology described in US Patents
6,384,051 B1 and 6,288,082, which is hereby incorporated by reference. The
structure of the EGFR kinase inhibitors of Formula 1 are as follows:



conmpounds can be prepared according to the nethodol ogy
described in US Patents 6,384,051 B1 and 6, 288, 082,
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structure of the EG-R kinase inhibitors of Fornula 1
are as follows:wherein: X is cycloalkyl of 3 to 7
carbon atons, which may be optionally substituted with
one or nore alkyl of 1 to 6 carbon atom groups; or is
a pyridinyl, pyrimdinyl, or ppefflt ng; wherein the
pyridinyl, pyrimdinyl, ggr phenyl ring nay be
optionally nono- di-, or|tri-pubstituted with a
substituent sel ect'&d »%FNonsi sting of
hal ogen, al kyl of 1-6 )ns, al kenyl of 2-6
carbon atons, al kynyl wbon atons, azido,
hydr oxyal kyl of Ig& carbon athns, hal onet hyl,
al koxymet hyl of 2-% carbpn at ons, al kanoyl oxynet hyl of
2-7 carbon atons, al koxyrsof 1-6 carbon at ons,
al kylthio of 1-6 carbon atons, hydroxy,
trifluoronmethyl, cyano, nitko, carboxy, carboal koxy of
2-7 carbon atons, carboal kyl of 2-7 carbon atons,
iﬂ? M. phenyl, thiophenoxy, benzoyl, benzyl, am no,
ylam no of 1-6 carbon atons, dlalkylan1no of 2 to
12 carbon atons, Ehenylan1no benzylan1no

alk Erygloalyn® Sofo 1 carbenraiens,avtiers maslbecartiphali substituted with one
3+ d?’ rﬁ&b%@l 8t 9156 @érbbfﬁ‘%ﬂn’f‘@]’cﬂfﬁsogr i3 }fp%@ﬁ%@ﬁﬁgﬁ}ll or phenyl
and benzoyl ani no

- NIRG: Whﬂelrsthaquimyif pyrirgidina BbRhenybFiRg MRYberpptiopally maro- di-, or
R"m-%[:@stﬁ’tﬂé@ W|th RESRRDARAE Selectb HHRANRE grdlid QSHeRstinG oK khiogen, alkyl

of 1-6 carb
of 1-6 carbon atoms alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,

azido, hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio
of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of
2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms,

alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms, and
benzoylamino;

nis 0-1;
Y is -NH-, -O-, -S-, or -NR- ;
Ris alkyl of 1-6 carbon atoms;

R1, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6
carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, halomethyl,
alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms, alkynoyloxy of 3-
8 carbon atoms, alkanoyloxymethy! of 2-7 carbon atoms, alkenoyloxymethyl of 4-9



atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6
carbon atons, al kenyloxy of 2-6 carbon atons,

w@bkdognydisxy of 2-6 carbon atons, hydroxynet hyl PCT/US2006/012877
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hal onet hyl , al kanoyl oxy of 1-6 carbon atons,

al kenoyl oxy of 3-8 carbon atons, al kynoyl oxy of 3- 8

carbon atons, al kanoyl oxynethyl of 2-7 carbon atons,

al kenoyl oxynet hyl of 4-9carbon atons,
aIdaybmylatmmsr;naﬂdyybylmfymbt@ylmﬁmt-ﬁmambnmmal Mooy ety lof @7 carbon

2 o, DR R Sy g BB s, g o -
c & barnboatatorss, altylspiphohpihaf riy® carfoomaﬁomsaraﬂiquuﬁomgdo of 1-6 carbon
%igllréuglfk éﬂlfgﬂgr% dgf of62 ga&ﬁg alq 'alkynylsulfonamido of 2-6 carbon

en 1su onam carbon at’ons,
alatymnyj hyﬂirbmndrﬁlmbrombt@l 6eyaao boitroatcemexy, hgatbealkoxy of 2-7 carbon

hAOFSTRERY or 2 0ef i MR, pRERBOTATEHR). vere

plmfmoayhyqrbmymno tdikoyamroxyf, 1-deseazlydn atanishalkylamino of 1-6 carbon

a B RE FRIORmiAY 6P 2B Caan atchnt APl AT 54 coriop atoms, -

12allqdarbmnalhylomf52 -7 acaripara blophs, o, Nadldlkyjanhnoalkaltdns,m carbon atoms,

) 02- 7 car bon at ons,
W&%ﬁﬁ)%h{ Iarﬁ of 3-14 carbon atons,
phenyl am no, benzyl am no, R5- CONH(C H2)p- R5- S-
( C( R6) 2Rgr=C ODNHOEI Hi2) p- &)\PFSE—I (€ R Jo)r—CIONME gk -bon
atons, al kyl optionally suﬁstltut ed with one or nore’
hal ogen at ons, phenyl, or phenyl optionally

substituted with one or nore Ikal og&QN'ﬁb{k_‘o y of 1-6
|2

carbon pfomes I3 hAH@MHTEL hyl cyano, or
al kyl ofgl 6 car%onlegt gro R6 is hydrogen
al kyl of 1-6 carbon atorrB 'ﬁyl of 2-6 carbon
atonms; R7 is chloro or brom)
Rg Rg Rg  CONH(CHy),-
— CONH(CHy),- — Rs -
Ri_g=< LR )= . Z=(C(Rek)Y-

Rs Rg Rs R

Rg CONH(CH

2)p' Rs
R$—8=< R7><CONH(CHz)p- R /B(CONH(CHZ)D-
— 6
Rg , R; Re 0

1

RB R8 RG ’

CONH(C Ha)p-

Rg CONH(CHZ)p (
(C(Rg)y)



R is hydrogen, alkyl of 1-6 carbon atons, am noal kyl
of 1-6 carbon atons, Nal kyl am noal kyl of 2-9 carbon

w@e@ag 1318 N- di al kyl am noal kyl of 3-12 carbon aPCNES$S2006/012877
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Ncycl oal kyl am noal kyl of 4-12 carbon atonms,

N-cycl oal kyl - N-al kyl am noal kyl of 5-18 carbon atons,
N, N- di cycl oal kyl am noal kyl of 7-18 carbon atons,

mor phol i no- N-al kyl wherein the al kyl group | s 1

car bongahons, pi peri di NR; al kyl wherein

group 18 9n at ons, g pi-per | d| no eh"‘[k( Hz)p
wher ei n ther(@l_szk , groupdf's 1'#(6 capr bon at on®,

azacycl odl kyl - N- al kyI of 3-1 1 carbon atoms,

hydr oxyal kyl of 1-6 carbon atons, alkoxyalkyl of 2-8
car bon atorrs car boxy, carboal koxy of 1-6 carbon

atons, pheny car boal kyl of 2-7 carbon at gry,Nchl oro,
fluoro, brom) Z iBsij no hydroxy, al koxy o)—{(6H ,),-
car bon at gmEQ(GH Kyl ani no AREKEMR)E he & kyl moigty i's 4
of 1-6 c& bon atons,’ di aPkyl ami no wherein each of the
al kyl noieties is of 1-6 carbon atons, norpholino,

p'R%‘?% Qﬁ(&/ﬂﬁ 1-ScaipioH laRInRE A& BistionBRy Qibatifubisel ittkghe omineteyhalogen
6 carbon atons, or pyrrolidino, m= 1-4
&@> alkoxy of

1aﬁqmsamﬂ|epyl oopmrahyptcﬁnatlmeu@bbg@d withong grimoregglo
n r
ré)r Al th@.lfo\?&rﬁ ? r m éﬁl’@@aﬁ@ d?‘Hk _bpg'IrB ga'#Bon atoms

p!gmupaceutl cal |y acceptable salt thereof The EGFR
ki nase inhibitor irreversibly inhibits EGR ki nase and

s, i8 nHlfodeh, Wik o8 caHIbN dtbmb SorlieAgiadt 2-6 carbon atoms;
R7 is chloro or bromo;

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 carbon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon atoms, N-
cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N-alkylaminoalkyl of 5-18
carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 carbon atoms, morpholino-N-alkyl
wherein the alkyl group is 1-6 carbon atoms, piperidino-N-alkyl wherein the alkyl
group is 1-6 carbon atoms, N-alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6
carbon atoms, azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6
carbon atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fiuoro, or bromo;

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 1-6
carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl moiety is

of 1-6 carbon atoms, or pyrrolidino;

m=1-4,q=1-3, and p = 0-3;

10



R2 is a pyridinyl, optionally substituted pyrimdine,
thiazol e, or an optionally substituted phenyl ring

wob@seixist he phenyl or pyrimdine ring may be PCT/US2006/012877
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unsubstituted, nono-substituted, or di-substituted,

and R3is -O or -S-; or a pharmaceutically acceptable

salt thereof. Wth respect to the quinazolines, the

pharmaceutically acceptable salts are those derived

f rapN ofUhd subgtitnerts RyJ R R aori R4 dkatdere dscatad @hi aontiguous carbon

Iactl c, citric, tartaric, succinic, naleic, malonic,

glaARBRFAN tageten ba th divalenty aij'ﬁﬂrgn?@@ip@cs phori c,

nitric, sulfuric, nethanesulfonic, and simlarly known

a erein may be
%ﬁ:%ﬁ}hspt?c%ﬁ C-EQEtg)B/I@:Qr%E ?a‘?é%fronal

i ntraperitoneal, intramuscular or intravenous

i nj ect Tbe: EGRRukinase inhibiies offeversivaindihiie] FGER, kinase and has a

tORIRR: nasal, anal, vagi nal , sublingual, uretheral,

transdermal , | ntrat hecal , ocul ar or otic deli very. In

order to obtain consistency in providing the conpound

of this invention it is preferred that a conpound of

the invention is in the formof a unit dose. Suitable

unit dose forms include tablets, capsu esRand fowders

in sachets or vials. Such unit dos for| [

fromO0.1 to 300 ng of a compound of_thg~rpvention and

present i nventi on canpybe admi ni gt ered_gmal | y at a dose
range of\ 1 1060 e el conpounds nay
be admp,i'\’stered/%r 1 th day times a day.

The ef f‘ecti ve anou to one of skill in

the art; it wll also bg e upon the form of

t he conpound. One ﬁ(\s@i [l in the art could routinely
performenpirical activity tests to determ ne the

bi oactivity of the conmpound in blf)assays and thus

det erm ne

wherein:
R;is halogen;

Rz is a pyridinyl, optionally substituted pyrimidine, thiazole, or an optionally
substituted phenyl ring wherein the phenyl or pyrimidine ring may be unsubstituted,
mono-substituted, or di-substituted; and

R is —=O- or —S-; or a pharmaceutically acceptable salt thereof.

With respect to the quinazolines, the pharmaceutically acceptable salts are
those derived from such organic and inorganic acids as: acetic, lactic, citric, tartaric,
succinic, maleic, malonic, gluconic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, methanesulfonic, and similarly known acceptable acids.

The compounds herein may be administered orally, by intralesional,
intraperitoneal, intramuscular or intravenous injection; infusion; liposome-mediated

11



what dosage to admi nister. The conpound of the present
i nvention may be delivered locally via a capsul e that

wa@bkdoeas31al sust ai ned rel ease of the conpound oOVRCT/ES2006/012877
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30

period of time. Controlled or sustained release

conposi tions include formulation in Iipophilic depots
(fatty acids, waxes, oils). The adm nistration can

take the form of dosing a reversible EGR ki hase

' rdalibd:ry,otopiohbrnaeabapalevbginalneﬂlblihgmu ethapalg &bnsdemnkl, dntrathecal,

' rcﬁ:%isa‘? o) loﬂ@%etm;tryl I Sfde?'ttc?gﬁtg ' éongfsﬁe%%%ﬁrg 8?0Wd rglggthe cqmpound of

clinica
ofthigrinventien Grls |ptﬂferr@3ﬁﬁt lalcmmpeuncm bf thietioventiboris exthedbmn of a unit

;tfosQOt Jltb tLﬁﬂ Jo%eﬁ‘{ﬁrj’n nclggé ttaLb?et?l I%QLI%E %’hg%owya?s in sachets or

on can a osim
r ewads.s »Slublaa uRiERs& iforarsemay kottaindrgm 1001r toe&@ﬁr;ﬂgeofmmompmund of the

e Ao Brblebl) S 0PO T T8 FarPhinand 6 bARER imventon
arcaef be@ﬁmwestarﬂmntallpfatemdbse earegges o bieoEERRI Kontidemg/kg.  Such

gg;'ohﬂés an e%@ﬂ'ﬁfsieer%djtgorﬂoltto Wnése g cIa tl%% oﬁa K"'he effective

an ot Fou n
WI thhptmlh WIIH@/lerle'vrbloean@kaIH umﬁi@@ri lthmlbalso beaiependent upon the form

e>%ﬁ 'H?é Ehﬁgan or I%%Jr{xéy ofT g\ﬁlﬂ( ﬂ'l Iﬂél ?rg %Fﬁlb C}P&ﬁﬂe o’& Egrf@JnnE %éhgp'irfcal actiYity
ItR§tB s&m Idptﬂrrnyie thalquﬂcgwtyrxﬁdhq Icpmablkr}d mublbaswys dod thus determine

L e e T

hy@naﬂxym ERVBDSL&GH thadlalowy aISIUyﬂalr@desleasel eﬁtf@ ¢amepaurie over a period
'kl)'ﬁg lﬂrg%f: fcgdéﬁ%h?& Bﬁé&tﬁﬁed“%#éas@%oﬂv@&ﬁ&%qn&%g IPG I TR A lipophilic

I\I—d@y"@ dﬁW)ﬂCm wg}r'éﬂ ai$)noal kyl
The administration can take the form of dosing a reversible EGFR kinase
inhibitor, for example but not limited to gefitinib or iressa alone until resistance is
detected during clinical monitoring at which time an effective amount of an
irreversible EGFR kinase inhibitor, for example but not limited to EKB or HKI is
administered.

The administration can also take the form of dosing a reversible EGFR
kinase inhibitor, for example but not limited to gefitinib or iressa alone until resistance
is detected during clinical monitoring at which time an effective amount of an
irreversible EGFR kinase inhibitor, for example but not limited to EKB or HKI is
administered followed by another round of dosing with the reversible EGFR kinase
inhibitor as exemplified herein.

The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl,
alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy,
carboalkyl, alkanoylamino aminoalkyl, alkylaminoalkyl, N,N-dicycloalkylaminoalkyl,
hydroxyalkyl, and alkoxyalkyl substituents include both straight chain as well as
branched carbon chains. The cycloalkyl portions of N-cycloalkyl-N-alkylaminoalkyl
and N,N-dicycloalkylaminoalkyl substituents include both simple carbocycles as well

12



and N, N-di cycl oal kyl am noal kyl substituents include
bot h sinple carbocycles as wellas carbocycl es

w@oemwsalnsng al kyl substituents. The al kenyl porCT/O82006/012877
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t he al kenyl, al kenoyl oxynet hyl, al kenyl oxy,

al kenyl sul f onam do, substituents include both straight

chain as well as branched carbon chai ns and one or

nmore sites of unsaturation. The al kynyl portion of the

al ey earbocyaldey cantaiagnakyi ydupstifldnisy | alkaayh ppstion of the alkenyl,

al t a both
Py R e C KRS  REp o GcE | Bbeltlor 2nBlude bo

Slétfa‘igmfchairsaﬁsumﬂlmbrmrlbd)xq,arh)@ ¢beinaeanhong ocmgee sites of

radi cal ... Carbo kox rb def I

ay atigh, i ca 'g}"iyl F{"p OFEO%anBQI @fn%gégﬁ %I a‘ll{}/ﬁgyléﬁlmethy

Caélbﬁrl?ls&tf@r@mdﬁhﬁlbxmdld«yl swbstltieﬁtsnledluag beth smt chain as well as

aﬁ?fﬁﬁgh e %ﬁr ef:r(%wé ggc‘? 88%0 Haor% gﬁ%&@#&%gtﬂraﬁof %#PQ&y is defined

whes @ RO4H radicall k@arboakoxyabf 87 ¢arbor a@tdyos isdefimed as a -CO2R"
Al kanogewoxyrret hyl i

| de
whiadisapwhete By SaﬁW?y‘ lraa:&q:aé gfj 1- fcaitgcgc%gmsbﬁa%pgl%@ls defined as a -
Al soxymabieyl whers &'iigem ﬂBle@Ibﬁ ofr #6i czabon \dtwns R\lkarmyloxy is

a2 2o GO RD it Gre Bt B AT P Wb atoms
r aflikaAdylSlymktify fPadTmed 2 RIEO028Hyy Iradita hehsre R's|sc¢mfalmdadlca| of

as R'Sq 2- radical, where R' is an alkyl radi {‘ .
1- 6-6cearben agqrm-rs Allgqxwlpgm Botafied s R'OCH2- ra cal where R" is an
al kl%%éﬁﬁ_#&l 0931 ?r%on%lt&xgg\ﬁ?l's Igﬁﬁg' Egeﬁﬁ& Q@ﬁ"@@?rég?cgl where

radi cal
caRbom aataﬂmt ra@nalacbebﬁwarbcmdatgms oAIkQISGIpb@I]\%Q‘.h dgfiepgsas R"SO2-

?FSEC@? R\/\%g Ingrijl< ql%yﬁ g%%lg?lcaﬂ? 853 c%Fq%rﬁs atorr}se f Alk)é%ulfonamldo

t hakenylsulbnammar alkgihylsulionarmidio-zse usfumema@aa:'swmm radical, where R"

?E%?a%rg? g% 6’§ ?94 féﬂ‘?‘g g’ttﬁng glf\ %@ﬁ%aé Eal éﬁ &% @grﬁ&ﬁ Sfé)ms or an

| eakiyny nedllcSl of 2-6 carbon atoms, respectlvely When X is substituted, it is
preferred that it is mono-, di-, or tri-substituted, with monosubstituted being most
preferred. It is preferred that of the substituents R4, R2, R3, and R4, at least one is
hydrogen and it is most preferred that two or three be hydrogen. An azacycloalkyl-
N-alkyl substituent refers to a monocyclic heterocycle that contains a nitrogen atom
on which is substituted a straight or branched chain alkyl radical. A morpholino-N-
alkyl substituent is a morpholine ring substituted on the nitrogen atom with a straight
or branch chain alkyl radical. A piperidino-N-alkyl substituent is a piperidine ring
substituted on one of the nitrogen atoms with a straight or branch chain alky! radical.
A N-alkyl-piperidino-N-alkyl substituent is a piperidine ring substituted on one of the
nitrogen atoms with a straight or branched chain alkyl group and on the other
nitrogen atom with a straight or branch chain alkyl radical.

The term alky!l includes both straight and branched chain alkyl moieties,
preferably of 1-6 carbon atoms. The term alkenyl includes both straight and
branched alkeny! moieties of 2-6 carbon atoms containing at least one double bond.

13



hydrogen and it is nost preferred that two or three be
hydr ogen. An azacycl oal kyl - N-al kyl substituent refers

W eooa/1maspcycl i c heterocycl e that contai ns a nPCT/U§®N6/012877
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atomon which is substituted a straight or branched

chain al kyl radical. A norpholino-Nal kyl substituent

is a norpholine ring substituted on the nitrogen atom

with a straight or branch chain alkyl radical. A

pi Fich @lkesyiNnaietiss meuisxist indbaE drsZ eonformeatiods;ntbe comgounds of this

S UBehlidt ﬁ'\@l 8 b3 orfidtio it ?R@?&m‘%l% Wohle& both straight chain

4
strai ght or ranc ain a rad
N- &nd prangihed ﬁ"@hViOﬂNem&Wnt@ulbth-@ ganbon jadoras poptainingi atdeast one

ri R Hgﬁ& ! tl'gé f‘éi%é;/g%ﬁ(gprfefér 7o Ph Yii %@ﬁ@hﬁé 8§§rb%épou% having 3-7

stral ght or bran I n al ky
ot Igarboniaterogien atomwith a strai ght or branch chain
al kyl radical. The termal kyl i ncI udes bot h strai ght

and bra-n@%qncﬁ%?ggn@ géﬂnfaggiﬁy |hc1 uc?xeeferabl y of 1-6

car bon at terma S both straight
and branched al kenyl noieties of 2-6 carbon atons

cont ai rlkgvaplkyitiaalkrpalpduakdthinstiyl. sikenyalkyernyand
NOAIRthRSIKRYy 8P Sbietifs Wherefh e a&yPG%LrPi’é"iaé bR atdMs (straight or

co ounds of this invention includ
h-i ons. The term al kynyl includes both straight
chaln and branched al kynyl noieties containing 2-6

car bon BHeOtdEM @W@Faﬁinﬁ& Rierstio hRRdibs WA ohé'op |t\§o QI‘RQICbroJ&ewherem
é‘ﬁ ﬁ(&cloal refers to an alicyclic hydrocarb

%ﬁha.liysfé -6, Cr PR AN G BEOUPBITEaY B9 fherﬁé!naﬁg@rrﬂ'ff@ent The alkyl

degfrbm@l(tmse@e oBdifferent) ®afddd to the kieYen aldry M’ll&h% attached to an
elli‘?)l( | kyl., .al kyl thioal kyl, al koxyal kyl oxy and

WUBaﬂfQﬁ‘Eﬁf oMo et i es wherein the al kyl chain

is 1-6 carbon atons (straight or branched).
The compounds herein may contain an asymmetric carbon; in such cases,

the compounds of Formula 1 cover the racemate and the individual R and S
entantiomers, and in the case were more than one asymmetric carbon exists, the
individual diasteromers, their racemates and individual entantiomers.

For purposes of this invention an EGFR kinase inhibitor of interest having a
structure  of formula 1 includes  (4-dimethylamino-but-2-enoic  acid
[4-(3-chIoro-4-ﬂuoro-phenylamino)—3-cyano-7-ethoxy-quinolin-6-yl]-amide) (“EKB-
569").

For purposes of this invention cancer includes non-small cell lung cancer.

Report on 2 Patients with Non-Small Cell Lung Cancer (NSCLC) Who
Received EKB-569.

Case 1

A 63 year old male with a smoking history Bl 720 (20 x 38 years) having
adenocarcinoma and cTONOM1(multiple pulmonary metastasis). Exon 19 deletion

14



The termal kylam no refers to noieties with one or two
al kyl groups wherein the alkyl chain is 1-6 carbons

w@pwet1isasgr oups may be the sanme or different. ACEUSIkYD12877

groups (the sane or different) bonded to the nitrogen
atomwhich is attached to an al kyl group of 1-3 carbon
atons. The conpounds herein nmay contain an asynmetric
carbon; in such cases, the conpounds of Fornula 1

COEP46-ANB0 saitlentifieel. aHdrception tedt gtate atasRD-aed EGFR score 2+, The

ent oner s dint re re than one

?/%l‘?@k Yz 95’8? %gﬁ"%ﬂ?ysggg%ﬁzorﬁﬁpo{%gual di ast eroners,
thel r racemates and individual entantioners. For
pur pose€asd 2t hi s i nventi on an EG-R ki nase i nhibitor of
interest having a structure of formula 1 includes
(ghldlo:rg‘;‘\% ﬂégrrga?d Ee%al% a\{\ﬁntﬂgéo gmggibggﬁ%qry (%tholx30 go X 3 years) having
- yadbrepamdampn{d’ ;E(Brméﬁﬁé $tatusdr, cﬁONszéwlmcbnarw hrain and bone) Exon

in cer LRsl u %S c cancer
repbr G aRET ek EReREdk Ble +ChorR dRehedREc ke 560 35
( NBGIday fal¥omBeihei ved EKB-569. Case 1 A 63 year old

mal e with a snoking history Bl 720 (20 x 38 years)

e e e i

Heelinigat iresponse tanske preslicheprol@ngeth surtyaR afiesraefifinb (flaez JG, et al,

10 Dasligrite, %004, yHENTS %t RN Fifles Bohpr 9 months. Case

15

20

25

Phase 1 dose-escalation study of EKB-569 was completed in Japanese
patients with advanced-stage malignancies known to overexpress EGFR.

EKB-569 was effective in these two patients after treatment with gefitinib and
recurrence of NSCLC.

In some cases, re-treatment with gefitinib is effective when NSCLC recurs in
patients treated with gefitinib (Kurata T, et al, Ann Oncol, 2004).

Acquired resistance to gefitinib is associated with a second mutation in exon
20 encoding the EGFR kinase domain (Pao W, et al, PLoS Med, 2005)

387,785, a specific and irreversible anilinoquinazoline EGFR inhibitor,
strongly inhibited the activity of EGFR encoded by a gene containing a second
mutation in the kinase domain (Kobayashi S, et al, N Engl J Med, 2005)

EKB-569, another irreversible EGFR inhibitor, may abrogate the resistance

mechanism to gefitinib. One patient had Exon 19 del E746-A750, and the other had
Exon 21 point mutation.
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A 49 year old female with a snoking history of Bl 30
(10 x 3 years) having adenocarci noma perfornmnce

waee@buas31dy cTONSML (pul nonary, brain and bone)PCEXS2008012877
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1 point nmutation L858R HercepTest score +, EGFR score
3+,. EKB-569 35 ng/day for 4 nonths. Epidermal growh
factor receptor (EGFR) nutations in NSCLC correlate
with clinical response and predict prolonged survival
af WHAFIS €LAIMEIPISz JG et al, Science, 2004; Lynch
TJ, et al, N Engl J Med, 2004). Phase 1

doise esg%&b&@g t?‘éém of nh'r:trtﬁ\g %%c%‘@iﬁecm ér?hs\ﬁ%é Bt least one of an

Japanese pa |en h advan i ghan
k nExrm 19 delv!éﬁtﬁeﬁ?ﬁs andGrFah ExB2% wrnmteﬁdreMmmsrngqadmrnrstenng

%J Hﬁ’mgﬁ]&; ﬁ@ﬁ{ 8? %sesra éréﬁé&ﬁ’ﬁ%ﬁ(ﬂ;@?&oﬂ% h 6tﬂ%PW§xrc agents

recurrence 0 one cases
gedr dchemdtherspaaitic egents andiae refiSitle@mast ot EGRRdnaserinfibitor.
treated with gefitinib (Kurata T, et al, Ann Oncol,

2094 resi i [ C
c08) . BiSlnaftl SSoRATSS SRSl ok o EREESA i
ki irgsersivhniahihity BeGRWinase. al , PLoS Med, 2005) 387, 785,

a specific and irreversibl e anilinoquinazoline EGR

i ndii bi g n%tﬁ&f‘%é’or&rﬂg'tg'élgﬁ tlhﬁ/hér%g{ Wd EctR KHES Ir]néwibitor is a

encoded by a gene contai ning second mutation i1 n

ki ¢Rmroundmhfaimulaob Aypdispithesstruatural | N Engl J Med, 2005)
EKB- 569, another irreversible EGFR i nhi bitor, my
abrogate the resistancgCRpgiRanismto gefitinib. One
patient had EXRQ 19del E746- A750, and the ot her had

AN C=N

wherein:

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or phenyl
ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be optionally mono- di-, or
tri-substituted with a substituent selected from the group consisting of halogen, alkyl
of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,
hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12

carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms,

16



Exon 2 1 point nutation. WHAT IS CLAIMED IS: 1. A
nmet hod of treating or inhibiting cancer in a human

whawongiat | east one of an Exon 19 del E746- A7TBOI/HSIW©012877
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20

an Exon 2 1 point nutation conprising adm nistering to
said human gefitinib or iressa alone or in conbination
W th other cytotoxic agents or chenot herapeutic agents
and an effective anount of EGFR ki nase inhibitor. 2.
Thalkensylapdnacfod-@i kgrboo @omismatkynaylemirion of 8 EG¥Bon atoms, and
Ki Sy h E{bltor irreversibly inhibits EGFR ki nase. 3.
The ne¥ éccordlng to daiml, wherein the EGFR
ki nase inhibitor is a conpound of formula 1, having
t Heisértucture: wherein: X is cycloal kyl of 3 to 7
carbon atons, which nmay be optionally substituted wth
ONEisQNHIDIR, _zg_kcyrl NgL:1 to 6 carbon atom groups; or is
a pyrldlnyl, pyri mdinyl, or phenyl ring; wherein the
pyr i nyI pyrlnldlnyl or phenyl ring may be
ot ISl pf) 18ciasRonAtomSor tri-substituted with a
substituent selected fromthe group consisting of

hag g@gﬂ,RgalahuIR4oérenJea@hcma@wgaaﬁmydr@t;m%uogéfn 81k of 1-6 carbon

carbon atons car bon a azid
hyaieBseyalkel of - 61056 e ekoons, &lkyny, of [2ab @ﬁ’élohyatoms alkenyloxy of 2-6

a'dé%meét&%k OJlk;%y%r(gaBPOzF? &Q@BCML% 0 gc%)(;%étﬂ% Rllomethyl,

-7 carbon atons
aI%USﬁnPMIP&' ef 1-6- C@rquaiQWSa@lmmquxy of 6)8]Qarbon atoms, alkynoyloxy of 3-

5% S S or Al 27 S48 g RO of 9

piFerkenyatopse AyNoyawya]sHiah @{9 9 prrhen atoms ealizodymedhyl 0b 2-7 carbon

illzé%gralmy@f 136 Earb8h BRI bikJRhio B HlekaariSeH 88nil akyk@phinyl of 1-
6 carbon atoms, alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon
atoms, alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, amino,
hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino of 1-6 carbon atoms,
dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 carbon atoms, N-
alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl of 3-14 carbon atoms,
phenylamino, benzylamino,

Re=CONH(CHa)-  Ron  S— (C(Rel)ly—CONH(CHy),-

b

Rg CONH(CH,).-
CONH(CHy)p- 5.—.( (CHalp

Rg Rg

Rg
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carbon atons, phenyl am no, benzyl am no, al kanoyl am no
of 1-6 carbon atons, al kenoyl am no of 3-8 carbon at ons,
wa@bkdoghoiban no of 3-8 carbon atons, and benzoypP@mismpe/ 2877

is0-1; Yis-N+, -O, -S, or -NR ; Ris alkyl of

1-6 carbon atons; RlL. R2. R3. and R4 are each,

i ndependent |y, hydrogen, hal ogen, al kyl of 1-6 carbon
atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6

car bon d@Rens Rgal kenyl oxy of 2- Rgcar®ONHCoizh,-

al kynyl o [ 2-GOddd(Bbh)at ons, r ox thyl, ___ _
hal onet mxménoyl oxy op? 1-6Rg at ons,, Z—(C(Rg)2)qY ,
f

al kenoyl oxy R8 carbon atons, | oxy of 3- 8
carbon atons, al kanoyl oxynet hyl of 2-7 carbon atons,
al kenoyl oxynet hyl of 4-9 carbon atons,

al kynoyl oxymgt hyC ONH(@&+9,)gar bon at ons, al koxyfgt hyl of

2-7 cargn at , al koxy of R 6CEaNBEHAp0 CONH(CHy),-
al kyl t hi 1- 6rgar bon atom& kyl sul phi n¥yl 1- 6 |
carbon agons,gral kyl sul phonyl "6f "£-6 carbon at Re

al kyl sul fbnami do of 1-6 carbon atons,

al kenyl sul f fgam do of 2-6 carbon at gRBNH(CH.).-
al kynyl BgtHonam do of 2-6 car bBWms, |11(ydr‘?25’xy,

trifluorone |, cyano, nitro, garboXxXy, carboal koxy of
rrs?qyi\él'f'(@d‘iﬁ)d(yl 0 f%r£7 cgrbon at ons,
$

2-7 carb
phenoxy, phédnyl, thiophenoxy, )?)marri no,

hydr oxyam n&s’ al koxyam no of 1-4 carbon atons,

al kyl am no of 1-6 carbon atoms, dial kylamno of 2 to

12 carb at ons, am noal |%yl of 1-4 carbon @&92 ,
Nal kyl a a!qu_il(l of 2-7 BeMon atons NH(CH ,), -
N, N- di al kyZamHiGHi2ky | of 32 MK Gbakat oms, 05 2k

phenyl am'do, benzyl arfi no,

Rs RsH (R5)2“>_
(>—O(CH 2)p- T\>~—0(CH 2)p O(CH 2),-

O ’ O ,Or O

5 Rsis alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen

atoms, phenyl, or phenyl optionally substituted with one or more halogen, alkoxy of 1-
6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1-6 carbon atoms
groups;

Re is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;

10 Ry is chloro or bromo;

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 carbon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon atoms, N-
cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N-alkylaminoalkyl of 5-18
carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 carbon atoms, morpholino-N-alkyl
15 wherein the alkyl group is 1-6 carbon atoms, piperidino-N-alkyl wherein the alkyl
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R5-CONH(C H2)p- RS S- (C(R6)2)g- CONH(CH 2)p- 1 O,R5
is alkyl of 1-6 carbon atons, alkyl optionally

wG@ipstiitist ed with one or nore hal ogen atons, pPenNYE2000012877

10

15
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phenyl optionally substituted with one or nore

hal ogen, al koxy of 1- 6 carbon atons, trifl uoronethyl,

am no, nitro, cyano, or alkyl of 1-6 carbon atons

groups; R6 is hydrogen, alkyl of 1-6 carbon atons, or
algeeyyis 1of carben atarhs MN-alkyirperidino-N-atkyl whereor eitheo atixyl gRBup is 1-6
[ a t 1 N0 Q

) TR RRRS, Setbtipglyy AR Ry eafBy. JE HyHo0Blon of 16
atesmn alomsdalkbryalkyhdha8l dayboroatoBs] 2arbaxy arartadathosy of 1-6 carbon

am - rb t .
NLTP AT EBERT L 2 estodfaERb . B0 brprags,
N._N-di cycl oal kyl am noal kyl of 7-18 carbon atons,
e g eoningydrkaxy kglkoxprairied narbhie atdnis; lalkytagnino ivberbiréthe alkyl moiety
c . r - - i e i
aﬁi?ﬁgrfhg@g %@@?,Cg@&%%%%Lelngﬁ of tltl@%lkyl moieties is of 1-6
N<cariepl atpmp emothebind-ripegzinavH-alkylpineradiner whetejn thgr aliyd moiety is
I S 35 t acycl oal kyl -N-al kyl of 3-1 1
caf%gﬁcﬁ%ﬁs&?nﬁydr )[rfgﬁ@% of 1-6 carbon atons,
al koxyal kyl of 2-8 carbon atons, carboxy, carboal koxy
ofM £-16# carblo? addhs O-FBhenyl , carboal kyl of 2-7 carbon
atons, chloro, fluoro, or brono; Z is am no, hydroxy,

alakigor thé slbtitGaitd &Y, RO, G iy lyadp é?@_l%b%cfioﬂ_&dﬁﬁguous carbon
al kyl nmoiety is of 1-6 carbon atons, dialkylam no

wigégres eancigether be the divalgnt radicalt-Oe(RB32-6F; 1- 6 car bon
at ons, norpholino, piperazino, N alkylpiperazino

Woe b §hBrrhdt | ' i -6 carbon atons, or
pyrrg’: i l(:‘ii no;uaér#l‘y:/ af?%t?%% Séﬁgfé%?&'and p = 0-3;

4. The method according to Claim 1, wherein the EGFR kinase inhibitor is 4-
dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-
quinolin-6-yl]-amide or a pharmaceutically acceptable salt thereof.

5. The method according to Claim 1, wherein the EGFR kinase inhibitor is a
compound having the structure:

= Ra\/R2

\|R1
AN
H = N
\ N Z
N = X
/S
O F
/\o N
wherein:
R, is halogen;
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any of the substituents R], R2, R3, or R4 that are
| ocated on contiguous carbon atons can together be the

walpawahensi radi cal - O C(R8)2-O; or a phar maceurCTuk1096/012877

10

acceptable salt thereof. 4. The nethod according to
Caim1, wherein the EGFR ki nase inhibitor is (4-
di met hyl am no- but - 2-enoi c aci d
[4-(3-chl oro-4-fl uoro-phenyl ani no) - 3- cyano- 7- et hoxyqui
ndkd s &-pyiriflinglyi dietionallya subatituted e pyriroidiney faiazebt adyl @n optionally
S { :
up a6 ey o fifer ' NG kB 3 i 1 kiR e uneupstivted
t heorst-substitutest, ondiesubstitutedland hal ogen; R2 is a
pyri di nyl , opti onal | y substituted pyrim dine,

ohe [ rin

ﬁél %) Plo pﬁPa%ﬂéén‘i’Jb@h icall n?g?ééedtérﬂf% g&ih@%?c{)&é 9

unsubst i tuted, nono-substituted, or di-substituted,

afd R3 The mghogdraccadingde Glaighhrwhereintthe EGRR kisgepinaiiiter is (E)-

SEV] f4_(Bavri met h | , -
-g e—f\’s‘h&ﬁ %@wrfénﬁ/gse | Eﬁﬁt@&?gé’rﬂln@}l%tcg £0-2iihhey-6-quinolinyl}-4

N(gme[tmd@hlng)\-a—bmte(ngrrw ¢rch pljarmaceutically acceptable salt thereof.

met hoxy) ani | i ne] - 3- cyano- 7- et hoxy- 6- qui nol i nyl } - 4-

(6 met hHeamoial- a%cQHﬁt‘%n%”CQﬁn qr wheRR AR ESHer %HpY ises non-small

acceptable salt thereof. 7. Thé method according t

cicgll NG cafRRik ei n t he cancer corrprl ses non-smal | ceI I

| ung cancer.
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