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WD 2008/ 150118 PCT/ KR2008/ 003162 NOVEL AM DE
DERI VATI VE FOR | NHI BI TI NG THE GROMH OF CANCER CELLS

wOtdek/so0E8 THE | NVENTI ON 5 The present i nventimir/KR2008/003162

relates to a novel am de derivative and a
phar maceuti cal ly acceptable salt thereof which

canaVRiE bk Gl RG Var IS e iRk R QR‘BWTH OF

ep| dermal growth factgpal 'bf@%RtGEI(LEs;R) and al so

prevents the devel opnent rug resistance 10 caused

by the nutation of EGFR tyrosine kinase, and a

nha &eu ca (fion conprising sane as an

K1k ND OF THE | NVENTI ON 15

There are many si gnal transduction systens in cells

which are functionally |linked to each other to

cont r oThe¢ hpresent! iifreerdiidnonrelaggsowbha meveltasids daristative and a

opt 0si S cell s (Nature Revie
acebmeﬁ[y acoepkRie ealt thegeo .w%’ﬁégfﬂqcaivslry %ﬁ?&%tmv%mhlblts

%-%Wtﬁ%f% (%H GIRNAdERY B ﬂi@é‘&&k)éﬁ i8h Df af! efrmal growth
na

ication or destructi t he si
fac&rrst&eeptonn(fé(ﬁERemnkieaida) nrevents Ztﬁetdﬂmtopnﬂd:ﬂt of drug resistance

Urr%gé :gYpFlﬁC&h%éﬂoggme%Fﬁgop%oggég g@gp,h%/ S’Ia pharmaceutical
G o B o P Al B BeR Y Pt Vom has

been observed in cancer cells. The protein tyrosine
ki nase is_an enzyme which catalyzes the
NBOXT m wups fromATP to 25
tyrosi nes | ocated on prote| n substrates. Many grow h
factor receptor proteins function as tyrosine ki nases
to trafh@er tareentdnyarsigngnatansdudiidn dystemes i on dfd!lsvvaﬂ[ich are
rowh factors and thejr receptars normally contro
tigaplly linked tefiach asher t%wmrﬂaqiesnrehgffra 10BN ST 1Hwtasta818

SRHAEGBYs I HarB REiOHECEARESSSE80, oA hEbreakdown of

eptors o In UCGS unor cel ancer

ﬁr& idtacellulat YoagoNmgkiysese dyhgsteeticeand ehvisonhestdl ifadtors causes
y famlies in accordance with their growh factor
@lwygglal gmplg'tgapﬁ@|qrgesmt;org@%mpwlgrgétt@nsductlon system leading to

l}aﬁgx)cgl %eﬁ%e?%tacgéfcéée]g%@@tlﬁ 2066FR tyrosine kinase, in

Protein tyrosine kinases play important roles in such cellular regulation

(Nature Reviews Drug Discovery 3, 993, 2004), and their abnormal expression or
mutation has been observed in cancer cells. The protein tyrosine kinase is an
enzyme which catalyzes the transportation of phosphate groups from ATP to
tyrosines located on protein substrates. Many growth factor receptor proteins
function as tyrosine kinases to transport cellular signals. The interaction between
growth factors and their receptors normally controls the cellular growth, but
abnormal signal transduction caused by the mutation or overexpression of any of
the receptors often induces tumor cells and cancers.

Protein tyrosine kinases have been classified into many families in
accordance with their growth factor types, and epithelial cell growth factor
(EGF)-related EGF receptor (EGFR) tyrosine kinase, in particular, have been
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WD 2008/ 150118 PCT/ KR2008/ 003162 intensely studied
(Nature Reviews Cancer 5, 341, 2005). An EGFR tyrosine
wikowgasiis conposed of a receptor and tyrosi Nnep&i/RRIMS/003162
and delivers extracellular. signals to cell nucleus
through t he ceIIuIar menbr ane. Various EGFR tyrosine

ReSentiied (FotearRvers eaiersoeoblos0UE) tARGEGER tyrosine
ﬁhbscﬁi% cEapOsed oiﬂalfébe;ﬁafl ah@ rtwoaldéomdsmrrd &livers extracellular
het er odi ner - si gnal deli very conpl ex. Al so, the

s:gmlemrmb nuelens threught thencadhwdar wiembrae. h¥adeusd EGHIR tyrosine

R A W A S Sy
EANBDI t]!-E'ltbeBl?’o ahBe EfrBfB"Zﬂt le8¢h off WAEER' 88 "RyrnS | DN modimer- or
del ivery conpl exes. 10 Several drugs as smal |

Imserodirnessigoal dhlevermmdmplﬁmnAbb HeFevergkprsssion off marethan one

QoS5 BEroGF TR eo i Yosorved inyMafleptoffli b In addition, it is

l%ﬁiv@[?ttl'lé’teéd‘[ha@@FReHﬁd $rBlE? isiphiftdntlyE&iRribatdto the formatlon of
Lapatinib reversibly inhibits both EGFR and Er b- B

lnd'tamdb;aelasmgaat delgvarheogipbentel. of tunors

S|gn|f|can extendthel fe ti fit atie

to prosverR tciyﬁag%aéuim@ mg eaakfférfg)ggrgg mE‘ﬁ’ép 166 o' EGIR tyrosine
lﬁﬂﬁéés AREBELS dhvlPed! reag"st}%rﬁtin'i‘lg“ Biibah, i D&pdiHiiRYand others.

G-R tyrosine Kkinases have a conmon st ruct ural
GeﬁtlmbeOberwimbztﬁleqié/ehb|aédyrevaﬁ$dblyymb§?1t$eEGERq,a§%d Lapatinib

P G AREL ATy AP b mor
050Gt IYVEx@nd08Rodite tinde 20 #R0PAUNSLO4S, tovpjowde therapeutic

%g{ Of0038, WD 99/ 024037, WO 2000/ 006555, WO
458277, WD 2003/ 045939, WD 2003/ 049740 and WO

2005/ %%Zﬂﬁalllﬁl&ecul%atgﬂhl Nagsfer ,ifiDitdts? uﬁtﬂddmg EGFR tyrosine
6, 225, 318; and European aﬁ\t nt No 07871 03870 g
kinasesohaven e commepnstractural fgairg, of uiRszolasoWeIgKaand tyrosine

kidGs dﬁgq}’lﬁiﬂ? nhaﬂhﬁr ﬁﬁ%tﬁtzaﬁﬁ@ tBi 31% RAsdlbsd ah ‘I’ﬁﬂéﬂlatlonal

use cause ower | he activ the dru

Bxtslation INos. hAl CbodRiOPERRi.t SHOL 198/0GSHT8,1 WD 097/058983, WO

A& O a 7 nt ;

FOAERI TR, OIRES SpRDBAE TG, RATHEPT WO, FARRDEsSSs, wo
2001/0982FF, éﬁ’O!\/i2063/0@6989,| WO 2603849540 rentd W(De](lﬂﬁ/@ 290; U.S.
eS|s nce f|t| ryl. Ot i and that ch
et piov: 40350 bl BrBlaTTe: Pand dirofein, Hieny, NikrFre7722
(’ﬁ@ﬂj@%ﬁ{d Bi9239130 patients (Public Library of Science
Medi cine, 2(3), 225, 2005, Cancer Res, 67(24),

Meanwhilé, it has been well known that the 'development of resistance to a
particular drug used causes lowering of the activity of the drug. For example, it
has been reported that Gefitinib or Erlotinib generates an EGFR T790M mutant; a
secondary mutantion, and also that about half of the patients administered with
Gefitinib or Erlotinib develop the resistance to Gefitinib or Erlotinib, and that
such a drug provides no substantial clinical effect for EGFR T790M variation
patients (Public Library of Science Medicine, 2(3), 225, 2005, Cancer Res, 67(24),
11924, 2007).

In this connection, it has been recently found that irreversible inhibitors to

an EGFR target are more advantageous in overcoming the problem of the
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11924, 2007). In this connection, it has been recently

found that irreversible inhibitors to an EGFR target
wa@zmsmsnes advant ageous i n overconi ng the problsmrR2008003162

2 WD 2008/ 150118 PCT/ KR2008/ 003162 resi stance

devel opnent, as conpared to the conventi onal

SR S b S B SR A
Sueh ik <hefitinib and 4 fotindd® g@’)mcé;%'elﬂz,"&l ,2007! BRtEshil &

inhibitors such _as_ Bl BW?2992 (British Journpal . of, . :
Mgdcéraldgengeiry 1608482, 4008 ) Aor cxamyde, 15%@2@? hiBiors such as

BRPW-2989 (Briatwl N7kl 6 CaRPSYS, 30! 2088 @I-zi?g@%ceer

2007) hav been devel'oped and are currently

Researalo®4,53938e 200hcansk Aled L2 EcandertSes 98(12)1E7%; M) have

[ nhi pi Lor I . | HN

R g A aFe et Aeriniedlstai o e sl B e
irreBeisble 98iibtikts- A€ 3hdwAbeld®: The conpounds shown

above share a conmmon structural feature of having an
acryl am de functional group at the position C-6 of the
qui nazol ine or 15 cyanoqui noline residue, which forma
coval ent bond with Cystein773(Cys773) positioned at

an ATP domain of EGFR, thereby irreversibly bl ocking

the autopho ylati on of EGFR and Ejf@u ently F
i nhi bi g n K 'Ignal transfer of Q cells (o N@CI
M ﬁ;ﬁ' Cl0 s A 95 y1oeae’teps). They xﬁ Y

ghep i {410 and iNy~wMPENIARIFQLENry activitie

corrparQJI wi Nh t he con\elent/io ﬁgb reversi bl e Vi

i nhi bi(Brs (J. Med. Chem 42, 1803, 1999).
| nt er nati onal Patent Publication WO 2008/ 03203 I‘Fjlecl

by the thors of the ab ' t h di
aynoﬂpe‘g'ﬁ?g ancer comgug\é%ﬂ%bé%aaggfheﬁs o osﬁe"“z

The compounds shown above share a common structural feature of having

an acrylamide functional group at the position C-6 of the quinazoline or
cyanoquinoline residue, which form a covalent bond with Cystein773(Cys773)
positioned at an ATP domain of EGFR, thereby irreversibly blocking the
autophosphorylation of EGFR and efficiently inhibiting the signal transfer of
cancer cells (Proc. Natl. Acad. Dci. US.A. 95, 12022, 1998). They exhibit
higher in vitro and in vivo inhibitory activities as compared with the conventional
reversible inhibitors (J. Med. Chem. 42, 1803, 1999).

International Patent Publication WO 2008/032039 filed by the authors of
the above literature has disclosed a novel anticancer compound having another
acrylamide substituent at the position C-6 of quinazoline which shows an
improved inhibition activity against EGFR tyrosine kinases.

Accordingly, there has been a continued need to develop a novel drug that
has improved activity against EGFR tyrosine kinase mutants, which can
effectively inhibit the development of drug-resistance induced by EGFR tyrosine

kinase mutants, and while causing no adverse side effects.
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acryl am de substituent at the position C6 of
gui nazol i ne which shows an inproved inhibition

wa@anlsNsys agai nst EGFR tyrosi ne ki nases. 25  PCT/KR2008/003162

Accordingly, there has been a continued need to
devel op a novel drug that has inproved activity

A\VEARYOF T BUVENTIONE Mutants, which can

' el opment of drug-resistance

i nduced by EGFR tyrosine kinase nmutants, and while
causi ngceurdapler s ds sindebjeétf ef the. pRBet MWeR10B/tdGftdIRIe a novel
PCT{ KR2008/ 003162, SUMVARY THE . | NVENTI . .
A &%ﬁ@tw 9 a jphagpacyticelly afcqm%b'\f\/ﬁééte%rqq#v%w&ﬁlectlvely
ARl Offetividy anHiBIS the 2rovi@ Sfeddn¢at tolls Miduded by the overexpression
phar maceuti cal |y acceptable salt thereof which
ele| asct epidegmals grawtler facten versptonnilGFR) ¢ gad galsgx rpreyents  the
AAREImER Lo BIROnEY chR o U 0T PUFR tyrosine kinase,
qirdey pharsnadesticalesomhpqmition cahpusing samei astanmagiveangesdidng.

t he ation,of EGER tyrosine Kinas n . .
phar mebate RO T et o e B aEnb i HRgn (kroQide  phamarceuical
esthpositibm gorciahébiting Icant& cetigirbeth obingeisingyf sdid anyidederivative as
i nvention tQ provide a phamarceutical 10 conposition
RCtveHnRIGdISHY- cancer cell growth conprising said

am de qghiyaidade Hsth GHe é%?éét\tff thO predeheiiventidn, there is provided
accordance W th one aspect of the present invention,
tavearvidesdgsivabivg e formuladiier aipharmaceyiacally aeseptable galy thereof:
or a pharmaceutically acceptable salt.thereof: R3 ,Rl

%-0 HNN A-NO " ~2 RRN (1) 15 I\./i/rlhe in, d _or ~ _

| I RS R7 \
A—N&—O ‘N
-

n, R, N

D
wherein,
O I or Q.
Rs 4.
//\ 5 \R7
R, Re
A is , Ry, Rs, R¢ and R; being each

independently hydrogen, halogen, N-C, alkyl or N-hydroxy amido or C-Cs
alkyl reverse amido (-NHCOC,4), hydroxycarbonyl (-COOH), Cis
alkyloxycarbonyl (-COOC ), Ci.¢alkyl, or C;¢alkyl substituted with a hydroxy,
C,.¢ dialkylamine or heterocyclic group;

R, is an aryl or heterocyclic group substituted with one to five X, or C
alkyl substituted with aryl;

R, is hydrogen, hydroxy, C¢alkoxy, or C;.¢alkoxy substituted with C;.
alkoxy or heterocyclic group;

R; is hydrogen, -COOH, C,alkyloxycarbonyl, or amido N-unsubstituted

or N-substituted with Y;
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RR6 Ais, R4, R5, R6 and R7 being each
i ndependent |y hydrogen, hal ogen, N-Cl1 6 al kyl or

wo\doyasoaxyy amido or C-Cl_6 al kyl reverse am deECT/KR2008/003162

(- NHCOC1_6), hydroxycarbonyl (-COOH), Cl1.6
al kyl oxycarbonyl (-COOC1_6), Cl1.6 alkyl, or Cl.6 alkyl

subst htafidesl HelddcR aﬁ){ﬁitregéb/ran &y ﬁ:émGO £ 64 WRIFhhe or

heterocycllc group; I's an-aryl or heterocyclic
gr oupXs uigs thyided V\nhtatbgeﬁge hpdioikye eyan@! &itdo,6 (nmdnoy, di-, or
substituted wth ar R2 i s hydrogen, hydroxy Cl1_6

teihislwggno ymetbyl, ﬁnatdaptqg Giukylthibedemylarhidol (5 .6 adk o166 alkenyl,
or hetero%‘/cllc group; 25 R3 is ht;m[rlo gen, -COOH, Cl1_6

@ datkpyle &¢1kaikoxy, Aty bomyd €1 diakkyrsninoy pe € 1.salkyl or Tpg alkoxy
N-substituted wiith Y; 4 WO 2008/ 150118
iateh paihoda vath theaproisonthah whieadhs nnbastefgXris two or more,

t&?%; pfsrgérgnn,fuzie;%ggﬂgr ((%?gg rmélsltrsuc ar oglen hal ogen,
acryl gom%dg b@fyéjy(gll Gk%lceg (gl (’a‘lﬁ%gﬁﬁ\?bswﬁ ‘%fp&m)?e Ci.6 alkyl
ogrh"‘%f%k&ﬁé oxy {ngget? gfe@{elﬁ ﬁ%ﬂl the igﬁ&{%cggnps?sg@fgg%f N, O, S,

g(lja.(gndl\ggn glﬁi nunber of Xis two or nore, the X

groupsc se together to forma ring structure; Y

i s hydrxy C,Ghliby1abiy] of hefekadyctick fou ubsiti dryt %ﬁowp' bbing Cs.1,
Z, the C1_6 3l kyl = cont ai ni ng one our of t

mohéedyclisebe bietlicr arondtit graugy saodmesdroagzlm:f ghbuObelng a Cs.,
SO and S@2; and 10 Zis a C1_6 alkyl, aryl, or

inehecywdigodri blcgclmmr;omailajorangm -arpmatic gmumcdwaMg one to four of
monocyclic or bicyclic aromatic grou

thetmoistyy s¢leeted foerp theigigum copsisting nﬁE\EchSJ 80pand SO, and said
bi cyclic aromatic or nqn-aronatj roup cont ai nin

rzzsl ﬁ@@ rhetﬁroqukc amua l}elggmé%ﬂltmegnpf 8 i}rtatﬁsi Wit sbStituents

%ﬁrymgﬂ@ iR SopSHRE of DaREE: m@raxyganga it Bapo. Cu

ubs
%!% =2 o e soBIE S Ol G il aping, and Cro
‘g%“%l , Cl_6 alkenyl, Cl1_6 al kynyl, Cl 6 al koxy, ,
rmnoal kyl am no and Cl 6 dial kyl am no.

DETAILED DESCRIPTION OF THE INVENTION

In a preferred embodiment of the present invention, R; is 3-chloro-4-
fluorophenyl, 3-chloro-2-fluorophenyl, 3-chloro-2,4-difluorophenyl, 3,4-dichloro-
2-fluorophenyl, 4-bromo-3-chloro-2-fluorophenyl, 4-bromo-2-fluorophenyl, (R)-
1-phenylethyl,  3-chloro-4-(3-fluorobenzyloxy)phenyl,  3-chloro-4-(pyridin-2-
ylmethoxy)phenyl, 1-(3-fluorobenzyl)-1H-5-indazole, 3-ethinylphenyl, 4-chloro-
2,5-dimethoxyphenyl, 4-bromo-3-methylphenyl, 4-isopropylphenyl, 3-
methylphenyl, 3-bromophenyl, 3-chlorophenyl, 3,4-dichlorophenyl, 2,3,4-
trifluorophenyl, 4-fluoro-3-methylphenyl, 3,4-dimethylphenyl, 4-
phenyloxyphenyl, 2,3-dihydro-1H-indenyl, 4-hydroxy-3,5-dichlorophenyl, 3-
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DETAI LED DESCRI PTION OF THE INVENTION 20 In a
preferred enbodi nent of the present invention, Rl is

w@2008hane 4- fluorophenyl, 3-chl oro-2-fl uor opharykRr2008/003162

3-chl oro-2, 4-di fl uorophenyl, 3, 4-dichl oro-
2-fl uorophenyl, 4-brono-3-chl oro-2-fluorophenyl,

l&&ﬁﬁ@l&lﬁfﬁeﬁfm eméﬂydré@-zch(ﬂj&ﬁﬁi&ﬁ}qﬁ by droxy-4-chlorophenyl,

chloro-4-( [ uor obénzyl’oxy) phenyl ,

Bc Qﬂl(?phén I, (Pyrifldbromdet B plibi! Boeblbfemiethoxyphenyl, 4-chloro-3-
1-?3- I uo?obenzyl )-1H S?Pndlgsgol e, 3-ethi nylogﬁgnyly,

dhethyllphiemy],2, beomet3chippipdreyly], 4-bromm-33flaetopiitpyienyichloro-2-
4-i sopropyl phenyl, 3- methyl phenyl, 3-bronophenyl,
Bettylphenyhe n§idimethydanutopbeoplh e 3y fluogy-3- trifluoromethylphenyl,  3-
trifluorophenyl, 4-fluoro-3-nmethyl phenyl )
g{amod%-ﬁhlprgp@nghw , 3¢yapﬂ-éln9}plg;@%]¢§ﬁy| . 3-methylthiophenyl,  2-
GitSesoh ol 0s A oIPRT RS Kresokrobaaamety], ' SRR Bhény,
rg¥r%rygé@§ ﬁgﬁﬁ%ﬁg@%%@(f ﬁ@%&%gﬁe&&@f ?Q&HSP%éthylphenyl,
-trifl t - Chl - 2 h
i OBty PRE B ek B Bl BogretR RS S R oeen. hydroxy,
1@?@1{02{2? heglllcg)lr# %-Qlﬁ%ﬁ)f/ifﬁinoﬁbﬁ?fo%&omz ‘m&MbRYLRBRPY Ry is hydrogen,

nop
retlyitRasoddylf | eaRwt hyAmiwNY | N-rdethylamido, N-ethylamido, N-
%oﬁzldﬂﬁ’ﬂdbm\foﬁb lardido¢ M-hy diokemmido, 4v-Chhwdrophethylamido, N-3-

W

LN

cyano- 4- f | uorophenyl . - 3- cyano- 4- chl or ophenyl ,
chl or ophenyl net hyl , 3-vinyl phenyl, 3- nitrophenyl,
Bydroxyprapiy thopiden W-2 - iBethexyethty taphidioy |¥-2-methylthioethylamido, N-2-
3-chl or onet hyl phenyl, 4- hydroxy-3-chl orophenyl or
methydswfonydethylaoridphenyV-2-K2V -diefhpdamipoethganidey, or  N-2-
nmet hoxy, ethoxy, 3-norpholingopropyl oxy or,
oetiolamides Re RydRoges, R et Fatiisaendnyly, hydrogen,
car.boxyl, am. do,. N-nethyl am do, ,N- et hyl am.do, .N- ,
BRUBY! At BRI o KRSA by RSTRzYlethyl, NN
N- 2- roxyet hylam 4o.,. - _hydro r ' . 2
ARSI SR, H3oicldem PP BRI ety pyrrotdin-
I fo ' g .
l!.‘gélta W’di e@ﬁ%ﬁgﬁl %?M&yé,m J]afdrg)r(yrﬁ?gl_yl, .N methylcarboxamido,
AARld, m'ﬁ?ﬁ‘ﬁdx?y hyg?n‘i@é, rﬁé‘thgﬁénsg%tﬁslhﬁﬁg R Calt8x39; /RLA, and ny, being

I ndependen ydrogen, 1 _ _
dackeindéhOhRtI3Z A higgeN Yangide TRIMY t@i2dhathergthiziohyiérivative of
N, N - di nmet hyl'am nonet hyl , -di et hyl am nonet hyl ,

ferrmn@(nonmet hyl, pyrrolidin- 1-ylmethyl, piperidin- 1
-yl met hyl , hydroxynet hyl, N-met hyl car boxam do,
acet afhdie piéshytdinvzytaon,dbe terst thalogest eefers td Gnorogchloro, bromo
carboxyl; and na and nb bei ng
or iodo, unless otherwise indicated.

In the present invention, the term ‘alkyl’ refers to saturated monovalent
hydrocarbon radicals having straight, cyclic or branched moieties, unless

otherwise indicated.

Examples of more preferred compounds of formula (I) according to the

present invention are:
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each i ndependently an integer ranging fromO to 2, in

the am no derivative of 20 forrmula (1). In the
w@e@saentiig nvention, the term " hal ogen' refers POI/KR2008/003162

fluoro, chloro, bronb or iodo, unless otherw se

indicated. In the present invention, the term  al kyl'

referg) tl%(%ﬂﬁgf@t@’dcﬁmmﬁ &L&i'i‘ﬁloréﬁﬂéh?%ﬁlﬂﬁﬂ7"-1%@tlﬁﬁ(|y§umazolm-
havi ng” straight, cyclic or branched fmoieties, unles

Ey1ypyMbEEin- ndil propd-er=x ahel es of nore preferred
conmpounds of formula (1) according to the present

|nveanD on are: 6 WOEROF(AHBLHB(RChlo&2)08li D0GDHEenyllpmino)-7-
é’@ﬂs) 3-(4-(3-chloro-2, 4-di fl uorophenyl am no) - 7- net h
()14

yqamkolmn@ryloax)gygmlrcbmldylhbutr -eptl-pnep- 2- en- |
- one,

1-((38) Jeé(@&l - 44cBrehlore? 4-difluorenhsprlanyingd/ ndpthexyquinazolin-
qr%c;é(%)/}g%ég&z_ -yn)but%l ){)(Pyrrol idin- | -yl)but-2-en-
ix%ﬁgi&z% S G HGia e fU'er‘r"@PheByFarrﬁrB 7B Rbihazolin-
G ymoligine oy lp gy nips el LIMBSH 2N et
oxyqugy? brrg?a gﬁpqspgyx)d)w ?ﬁlﬂu@ (gbp eln?llammo) -7- methoxyqul)nazolm—

-yl) azi n- -2-yn- one

G-y(:88py ﬁon&mcﬁ}qjﬂhqaﬁn&hﬂ)asr;@g?rﬁgwpﬂyb@ﬂ no) - 7- met h

oxyqui nazol i n- yl oxy i n-

-yl) - 62 ( di-(@SishB-@¥(3+ohlowd-22flysrophenydamind) 7-methoxyquinazolin-6-
1-((3S)-3-(4-(3- chI or o- 2- fluorophenyl am no) 7- met hoxyq

ylorgypytrraliden- lyy Dpsope3<enel-ode;n- | -yl ) prop- 2-en- |

-one; 7)

1- ((38)- 3- (4- (4- br bre3D- i—(ﬂﬂbrczmm%mbmranﬂuwhgqylamm) -7-
met hoxyqui nazol i n- 6- yl oxy (f)yrrosl di n- | ) prop- 2-en-
methoxyquingzehin-6 -yloxy¥pyrroh 11-1-yl)prop- 2-en- -ohe;

oy QBN ZEB ST IR G g ey RS RE g Gpiazolin-
6 ?EO%YQP%?BH@%§YII%5PB&H%}TO% no) - 7- met hoxyqui nazol i n-

e A R L e
MB?Q%)FP rr(ﬁgllﬁfqt p?f%gmraﬁzpbhg 6-yl oxy) pyrroli d| n-

1 0) 1-((35)-3-(4-(3-chloro-4-(pyridin-2-ylmethoxy)phenylamino)-7-
methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)prop-2-en-1-one;

11) 1-((35)-3-(7-methoxy-4-((1R)-1-phenylethylamine)quinazolin-6-
yloxy)pyrrolidin-1-yl)prop-2-en-1-one;

12) 1-((3S)-3-(4-(1-(3-fluorobenzyl)- 1 H-indazol-5-ylamino)-7-
methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)prop-2-en-1-one;

13) 1-((3S)-3-(4-(3-chloro-4-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)pyrrolidin-1-yl)prop-2-en-1-one;

14) 1-((3R)-3-(4-(3-chloro-4-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)pyrrolidin-1-yl)prop-2-en-1-one;



10

15

20

25

11)
1-((3S)-3-(7-net hoxy-4- ((1R) - 1- phenyl et hyl am ne) qui naz

wbdosra$r1gy! oxy) pyrrolidi n-1-yl) prop-2- en- 1- oneeCctiRR2008/003162

1-((3S)-3-(4-(1-(3-fluorobenzyl)-1Hindazol - 5-yl anm no)
- 7- met hoxyqui nazol i n- 6-yl oxy) pyrrolidin-

| -yI) REPP- 2- en_{(35R5%4-(3%hlGo-2,4-difluorqphenyl lins6.
AT SR R S S uoropheﬁyf‘gﬁﬁ’pngn?’?m&é‘%é‘ilia(fo n

ﬂbﬁ?ﬁ@'{tgrd@n 1Yy 1opaopcendl-baé;n- | -yl) prop-2-en-
- one;
1- ( ( 3RP) I~((3S)-3-(¢HBertnorb-4(Bfhupbbendytoty) pherflamitv)yyimazolin-

ui nazol i n-6- yloxy)pyrrolidin- | -yl)prop-2-en- |-one;

a- y‘l/ﬁy@pmbliéihﬂ-&lmp RRINORMEO3162 15)

1- ((35)7 éﬂ?; chl oro-2, 4-di fl uor ophenyl am no?lqw nazo

| | n 6-1 yl d (3-shlaapr2.4-djilyqrophermlaming)- -t oxyg)uinazolin-6-
){131 & 3 chl.oro-4- (3-fl uorobenzyl oxy) phenyl am n
Péﬁ)aﬁﬁ"i nrh'y BBroR-8s&hy¥s! i din- | -yl )prop-2-en- |

-one;

105 40 ( 2-Grfieblore i v rpRRspy amingy T RsiheRRzolin-6-
1386 i idin- L BYORSSHL floe; | ~¥1) Prop-2-en- 1 -one;
Cnazolth o (ol ST BRr GRMARBTAIARIAD) L e ot e
ﬂl%)(y)plperldm- Pfl)prop -2-en-1-one

1-(4-(4-(3-chloro-2, 4-di fl uorophenyl am no) - 7- net hoxyqu

i naZOQ(Z)g) 6- 10 yl oxy)pi HSR)SB-(4-(3-chiord, $1li Ruedphenylamino)-7-
- one;

me(Ko&&nqu@éhlﬁ-(ﬁ—ylbkylp}‘fﬂllmim lf-ylL)pmoppI}eny]I ane;no) - 7-
met hoxyqui nazol i n- 6-yl oxy t\1/rrol i di n- -yl ) prop-2-en-

I - onél) 2N-(2-(4-(3- chloro 2, 4 di uorophenylammo) 7-methoxyquinazolin-6-

53 chl oro-2, 4-di f| uor ophenyl am no) - 7- met hoxyqu
ylﬁmﬂthyi #rylamide) et hyl ) acryl ani de; 15 22)

A s
DT B A o 20 1)1 g e
LS IS s AR A0 R Bl

1 -2-en-1-
)_/Ll%?g)a ﬁ? CR, )(E)rop ‘F‘f uo(?noephenyl am no) - 7- met hoxyqui naz
ol i n-64) 1-(3-(4-(3,4-dichloro-2-fluorophenylamino)-7-methoxyquinazolin-6-

yloxy)azetidin-1-yl)prop-2-en-1-one;

25) 1 -(3-(4-(3-chloro-4-ﬂuorophenylamino)-7-methoxyquinazolin-6—
yloxy)azetidin-1-yl)prop-2-en-1-one;

26) 1-(3-(4-(3-chlorophenylamino)-7-methoxyquinazolin-6-
yloxy)azétidin— 1-yl)prop-2-en-1-one;

27) 3-(6-(1-acryloylazetidin-3-yloxy)-7-methoxyquinazolin-4-
ylamino)benzonitrile;

28) (E)-4-(3 -(4;(3 -chloro-2,4-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)azetidin-1-yl)-N-methyl-4-oxobut-2-enamide;
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yl oxy)azetidin- | -yl)prop-2-en- 1 -one; 26)

1-(3-(4-(3-chl orophenyl am no) - 7- met hoxyqui nazol i n- 6-
wroosyoapeti di n-1-yl ) prop-2-en-1-one; 25 27) PCT/KR2008/003162

3-(6-(1-acryl oyl azeti di n- 3-yl oxy) - 7- met hoxyqui nazol i n-

4- yl am no) benzonitrile; 28)

(B) - 4208- (14¢3- @t @ﬂcﬁkﬁ‘o& xﬂf—dﬁjﬂﬁdrHﬁﬁ&ﬂ}l%Yﬂ(ﬁm-ﬂ@thgxyqumazol1n 6-

met hoxyqui nazol i n- 6-yl oxy) azeti di n-

k3 Db M2 Qe DR Kics 3 VO 2008/ 150118
YCF%)QRZOOS/O 3%62 ZSPT P

1-(3-88) (3-chl oro-2, @Z)dnéﬂhybﬂe(ﬁl’-(dnw elnion®P- ﬂumphengqumino)—%
i nazolin-6 yloxy)azetidin- | -yl)-2-nethyl prop-2-en-
metleayqu)izolm -6-yloxy)azetidin-1-yl)-4-oxobut-2-enoate;

(2) - net hyl - 33 (4- (3-chloro- 2f|uoroPhenyIamno )-7-
met hoRYuMEzét(#ri3echlpuxfadifiupenphenylamino)-7-methoxyquinazolin-

- L%iyga%i%g%tléﬁ)g*pg%&&m Ffl“é&flé‘iﬂ‘?mﬁd&hi no) - 7- met hoxy
qu na $ |n- 6 yI %y g aéforodlI P_’; 84 Yg hl%ro)ﬁof ' ﬁuorophenylammo) 7-

- en- 2= )acet am

oty %%%%.6%@ o R EyDplodaitd Lo nenyt am no

-vi 2- -

) %:/hl) 239)) >’ 4e3| | {JE(I))? Hleo'zé)légl- 4—?3_-_?1311&8@04 -dH1aérdphédylamino)-7-
xﬁe&mxyg%ﬂaﬁ@ﬁﬂls-wo@yydzetmmapwp%plz -dn-1¥dnkpr op- 2-en- |

- one;

1- (4- 34) ( 3- chl@-E+3-thlves-2pihedtypAck ylaine A Bniktkyxyquina@zolin-6-
olin-6- yloxy)piperidin- | -yl)prop-2-en- | -one; 35)

ek y)piperidinhoyl)pdert- Qidﬂ)—l-bnphenyl et hyl am no) qui nazol i n-

6- yl oxy) pi peri di n- - en- -one; 15 36)

1- (4- 6&3/(3 4- di c|h+(6f(a mefhlow ﬁﬁﬂ@hw almfm’.véqthylammnMunolm-G

i nazol i n-6- ei/loxy)plperldln | -yl)prop-2-en-1-one; 37)
3110((;4)p(1pferecgn HDRYORR efin'zmieno) 7- met hoxyqui nazol i n- 6-

31/ ! ?zyé E p 9. Igﬂ (ZE i(é,,_%é cl?f 2ﬂ&(r)}olphenyelammg) 7-methoxyquinazolin-6-
oy st e S RO 25 LB 2 en | -one: 30)
fedic s b th - SI—
yloxy)piperidin-1-yl)prop-2-en-1-one;

3‘8) 1-(4-(4-(4-chloro-2,5-dimethoxyphenylamino)-7-methoxyquinazolin-
6-yloxy)piperidin-1-yl)prop-2-en-1-one;

39) 1-(4-(4-(4-bromo-3-methylphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

40) 1-(4-(4-(4-isopropylphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

41) 1-(4-(4-(m-toluidino)-7-methoxyquinazolin-6-yloxy)piperidin-1-
yl)prop-2-en-1-one;

42) 1-(4-(4-(3-bromophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;
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40)
1-(4-(4-(4-isopropyl phenyl am no) - 7- met hoxyqui nazol i n- 6

WO 2008/0308)0i peri di n-1 -yl )prop-2-en-1-one; 25 41DCT/KR2008/003162

1-(4-(4- (mtoluidino)-7-methoxyqui nazol i n-6-yl oxy) pi pe
ridin-1- yl)prop-2-en-1-one; 42)

1- (14- 44y (13- br onophenyj g40(3hicropRédyAXMME) TR AR h ok lin-6-
yl oxy) p? peridin-1-yl )Yp-?‘g]pg 2- en- Pﬁolﬁg ) WO 2008/ iriaszo .

WOXY a0 h 003 Hzbp-22h-1-one;
1- (4-(4-(3-chl orophenyl am no) - 7- met hoxyqui nazol i n- 6-

yl oxy}) peri di n- 1H(4-(¢+(Bpt-dphiorephenylamire)- A#)ethoxyquinazolin-6-
1- (4-(4-(3,4-di chl orophenyl am no) - 7- met hoxyqui nazol i n-

sdoxy)mw)Cbnﬂeyl)Emp-Zﬁyll-)-pnoqo 2 en-1-one; 5 45)
1-(4- 5‘7 met hoxy é | uor ophenyl ani no) qui nazol

i n- 6- 49} oxy) pi p‘eH quth%) ﬂr@pﬁ—ﬁ t@ﬂuptmb@nyl,gg)mo)qumazo11n-6-

4-f | ugr o- 3 rret henyl am no) - 7- met hoxyqui naz
)ép%yl)_pgper IB‘WyQPH@rF(ﬁnn N§i)prop-2-en-1-one; 47)

é (ioaé giy)ﬂ%f%zgt(gympol}%@y_ e)%ﬂﬁﬁerylgﬁﬁnq‘iﬂﬁ )Qpp uithizolin-6-
st e DAy e

1-(4- 49y (2, 3-di hygy kﬁLdiﬂ%@h)?pMéMﬁﬂ%ﬂ?Hﬁﬁ X lﬁ'legkolin-@

azol i n-6- yl oxy) p| perl di prop- 2- en-1-one;

)ﬂt)&f’r)p(i}fcr(cﬁnﬂ -gi)pRpp @ndt-dydf oxyphenyl ami no) - 7- met hoxyq

ui nazo I'oxy) pi peridin- |-yl)prop-2-en-1-one;
51) 48) 1-(4-(7-methoxy-4-(4- phenoxyphenylam1no)qu1nazolin—6-
1-(4- (_4 (4-chl oro- 3- hydr oxyphenyl am no) - 7- met hoxyqui na
)zloky)pq&rldmdxyb)pr(nex?*rem hoheyl ) prop-2-en-1| -one; 52)
1-(4-(4-(2-chl oro- drox%ghenyl am no) - 7- met hoxyqui na
zol i n48) 20-(A (3, %n drgi H-in eryﬁ)xiamymé = Efethoxyspyanazolin-6-
ipﬁmﬁr(@nﬁh}’gp&l’zzﬁd} BRGphenyl am no) - 7- met hoxyqui na
zolin [, -yl)prop-2-en- -one. 54 .
17" R S RoR Ganideh BB ik Ry dihazolin-
6-yloxy)piperidin-1-yl)prop-2-en-1-one;

51) 1-(4-(4-(4-chloro-3-hydroxyphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

52)  1-(4-(4-(2-chloro-4-hydroxyphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

53) 1-(4-(4-(4-chloro-2-hydroxyphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

54) 1-(4-(4-(3-chloro-4-(3-fluorobenzyloxy)phenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

55) 1-(4-(4-(3-chloro-4-(pyridin-2-ylmethoxy)phenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

56) 3-(6-(1-acryloylpiperidin-4-yloxy)-7-methoxyquinazolin-4-

ylamino)benzonitrile;
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met hoxyqui nazol i n- 6-yl oxy) pi peridin- | -yl)prop-2-en-
1 -one; 25 55)

wdl200811£0419 3- chl or o- 4- (pyri di n- 2- yl met hoxy) phe gt ERR2D$003162

7- met hoxyqui nazol i n-6-yl oxy) pi peridin- |
-yl)prop-2-en- | -one; 56)

3-(6- | L ' o ;
(6- 6% act yhoul @i prehih A iBsHdm TaIAOKYh BR7 Rhifdbolin-6-

-4 yl am no) benzonitrile;

h%r)ﬁﬁi&&ﬁhfloﬂl)ﬁ?op -2€h- Il-ohé- (4-(3
-C

or o- 4-fl uor ophenyl am no) 7- met hoxyqui nazol i n- 6-
yl oxy}B) per i B{4(7imethoxpAcp{Rifkorometingd)phsfylamino)quinazolin-6-

1-(4-(7-nmethoxy-4-3-(trifluoronethyl) phenyl am no) qui na
)éloxy)m&—rlqmdxyi)prcmezfe@rhonb -yl )prop-2-en- | -one; 5
1- I(4 éﬁ)(sllcﬂ‘}r(ﬁlr@ ohlgse-Rongthexsphenilamino- Trinabexxgwiragolin-6-
di p-1-yl 2-en- | -
él ' emer(clii D DRIt hphEhenyl am noy - 7- met hoxyqui haz
2- I .
T (- 00 {2 PSRl BpoimaBi g inaie RisG b apinagotin-6-
}léggey)%lp&%lxl1%»5})93@5@11@1.%% -yl)prop-2-en- | -one;
1 (4 6‘%(4' b; gmzl?(zlfﬁﬂd ﬁ"&?progﬁ@r{yﬁmf'n WH&)W@MOIm 6-

| oxy) pi peri di n- -2-en-1 -

}Jloﬁff)pﬁ (cﬁnﬁlhy%ﬁbpzzféhthbh@henyl am no) - 7- nret hoxqu naz
ol i n- yl oxy) pi peri di n-1-yl)prop-2-en-1-one; 15 64)

1- (4- 6&)( 3- ( di(drehl-Bivinie-B piory paén yiaino A Bty uidezzolin-6-
ol in-6- yl oxy)piperidin-I-yl)prop-2-en-1-one; 65)
vlex¥hpigeridint I- ybpmpBQ(dnr—l-bhapr onet hyl ) phenyl arri no) - 7-
mat hoxng nazol i n- ¥1| oxy) pi peridin- | -yl ﬁ 2-en-

-oné3) 66) 1-(4-(4-(3-chloro- -methylphenylammo)- -met oxyquinazolin-6-

(6-(1-acryl oyl pi peridin-4-yl oxy)-7-net hoxyqui nazolin
)llQX)])PAPﬁrHH}" 'ZéPEQH'Pt?@rb'@@ﬁzonl trile; 67)

? 4( S| g%,} ﬁg; ki (%ydflhtf gc[]l A yr}chgﬁg 77&?&080’}(¥nqel{hg>?fq%mazolm 6-
ﬁ@%ﬁ}%ﬁfﬁp%gﬁgﬁﬁé;ﬁ%} i nazol i n- 6-
yl oxykgj peri din- "y _LP (#%2 Fnfis-3- (tfifliBromethyl)phenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

66) 5-(6-(1 -acryloylpiperidin—4-yloXy)-7-methoxyquinazolin-4-ylamin0)—
2-fluorobenzonitrile;

67) 5-(6-(1-acryloylpiperidin-4-yloxy)-7-methoxyquinazolin-4-ylamino)-
2-chlorobenzonitrile;

68) 1-(4-(7-methoxy-4-(3-(methylthio)phenylamino)quinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

69) 1-(4-(4-(2-chlorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

70) 1-(4-(4-(4-chlorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;
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25 69)

1- (4-(4-(2-chl or ophenyl am no) - 7- met hoxyqui nazol i n- 6-
wokosyipigeridin- | -yl)prop-2-en- | -one; 70)PCT/KR2008/003162

1- (4-(4-(4-chl or ophenyl am no) - 7- met hoxyqui nazol i n- 6-

yl oxy) pi peri di n-1-yl) prop-2-en-1-one; 11 WO

2008/ —;[gf)llS PCT/ Km@@-%-gg%ﬁ&ob%,@diTlg(r)rrlo&l)l)en lamino)q],uinazolin-6-

1-(4-(4-(3-chloro-2,4- | uor opheny ul nazolin-6

y{%ﬂ?@iﬁ)&ﬁiiﬂﬂﬁ%’gbﬂbﬂ-z%h) RbAe:- 2-en-1-one; 72)

(4- (3-chl orobenzyl am no) - 7- met hoxyqui nazol i n- 6-
yl oxyypj peri di n-1 - yl-{4(44§3 2hivtoberydammo)-3)}-methoxyquinazolin-6-
1- (4-(7-met hoxy- 4- ( 3-vi nyl phenyl am no) qui nazol i n- 6-
woxxpipErpkn- ldyHprbpy2 epr bpa&- en- | -one; 74)
1-(4-(7-met hoxy-4-(3-nitrophenyl am no)qui nazolin-6-ylo
Xy) pi é@ri di n- 1-yl ) prh(2mathexyofhd3-vigylplegglamino)quinazolin-6-
-(6-(1-acryl oyl pi peridin-4-yl oxy)-7-qui nazolin-4- 10
Woxyiriey shardyyYarapy2-srt krenes7 )

) L B Y s e GRS o periain
1-(\4- (45 (3-chl or t hyl ) phenyl ami -7-meth ' I
OB 2 BTGl 121 51 prop- 2- oh | -one: 15 78)

1- (4- 44 (3-chl or o- 4- i noN:7 ' :
zol(i n§g)- (yl gxy%?per%@%@s@%?gﬁm-@ gglq-?gﬁge’%%%%mdm-‘l-
ﬂa&lﬁi&)éhéﬁ?ylsd Latide:nydr oxyphenyl ami no) - 7- met hoxyqui na

zol i n-6- yloxy)piperidin- | -yl)prop-2-en- | -one; 80)

1- (4- 16y ( 3- chl or (4L (4<3livhérdRaptopenyil i nd)) 7-mretidtyepyitizolin-6-
i nazolin-6- 20 yloxy)piperidin- | -yl)but-2-yn- 1

yloxg)pigktjdin-1-yl)prop-2-en-1-one;
1-(4-(4-(3-chloro-2, 4-di fl uorophenyl am no) - 7- met hoxyqu
i nazol7h-6- ylddy(pi3peilodimethyl)phenylamino)-7-methoxyquinazolin-6-
-yl)-3-nmet hyl but - 2-en-1-one; 82)
Ylexy)pigeridin-1-gl)prapo2-©n2l-gng; f | uor ophenyl ani no) - 7-
n§|t ;1 O%ﬁglt p,l? 4?—!{411_-gj(gbﬁ{rgégégérpﬁggjiggé&allggyo)-7-methoxyquinazolin—6-
N5k et idin (3 har S G Pige 2> 4- di 1 uor ophenyl ami no) - 7-
79) 1-(4-(4-(3-fluoro-4-hydroxyphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;
80) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)but-2-yn-1-one;
81) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)-3-methylbut-2-en-1-one;
82) (E)-4-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)-N-methyl-4-oxobut-2-enamide;
83) (Z)-methyl-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1 -yl)-4-6x0but-2-enoate;
84) (Z)-methyl-(4-(4-(3,4-dichloro-2-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)piperidin-1-yl)-4-oxobut-2-enoate;
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met hoxyqui nazol i n- 6-yl oxy) pi peri din- |
-yl )-4-oxobut - 2- enoat e; 84)

wa Zpsmatigy| - (4- (4- (3, 4-di chl or o- 2- di f | uor ophe gt BRREDEH03162

7- met hoxyqui nazol i n-6-yl oxy) pi peridin- |
-yl )-4-oxobut-2-enoate; 12 WO 2008/ 150118

PCT/ Kg® [0.9] hidPd-2,4-difl henyl -7-meth lin-6-
(2) - 45O h-A 2GRl 6F shigrd:2f-difluarophenylqmin)- - methoxsquinazolin

ylbﬁggﬁﬂ;ermlﬁ-Nygwbﬂbmtzénarclacyd) 4- oxobut - 2- enoi ¢
(2) - 486)4(2)44-((3-(4 (6L4GHicthl(&o22-ﬂ|uump1mh§fhmhmn)—ﬁa)leﬂ}onyqllnmazol1n-

xyqui nazolin 6-yl oxy) pi peridin-

6-yloxypipenidin-1 21 pAcdxobat2egnaic Sﬁ’lﬂ
(E)-4-(4-(4-(3,4-dichloro-2-fl uorophenyl am no) -

met hoﬁ&hw nazol i n- 6- yl d&¥pldpe&t-(Jfrichloro-2- ﬂuorOphenylammo) -7-
yl ) - 4- oxobut enoi ¢ .aci
me&mzsyaum@ao ly%cﬁpasy)memﬂm wf)o‘} -8 ARMy2-SRPIFACIG:-

rret " o%ﬂ; Id P 2)2(3 ! |4n ogo% lut f%%%@&f{-t@-cﬂ% -2,4-difluorophenylamino)- 7-.

%Z%o%ﬁﬂwé%@w e R e

-yl') pRgp- 2- en- ) - - -
(E) - 3- cgl or o- 1- ( - ( 4-%?159,9§-1d cﬁ Q’g-dé‘-ﬂ?]loﬁ%fz o% orog;/)Per}?]llammo) 7
etfi ! pip&idihoryd)ptdRpiedl Nonk;
AL A o gihor
N (3- 06 (4- (3, 4- di)chlchlood~{4-( (3 phdohloasi2afiheropheiyiamino)-7-
yqui nazolin- 6-yl oxy)piperidin- | -yl)-3-oxoprop- |
meﬁm&thﬁmzehmﬂ-ﬂexy);ﬁp&mm(]Ey})prop -2-en-1-one;
1-((3S)-3-(4-(3-chloro-2, 4-di fl uor ophenyl am no) -
met hoﬁ)lfh uvV1i3L (A3t ;iiqh;qupp@-ﬂuor(bpdiqnylamlno) -7- methoxyqumazolm-
(di met hyl am no) but - 2- en- one;  93) (E)

@-y{qur@m -{ Y1Aroraprop4- @P'ﬁfﬂ)ﬁc@wl ani no) -

T;It ?Oégqg: prgtz (Izlyi 2m6ﬁé)‘g§{i~§d%§f ($ chg}gg =2 4-§14§1u?r,:9/phenylammo) -7-
lil?;g lﬁ&bamagglié%rﬁﬁéyﬁ)ym dﬁ’ﬂ’ilr r%qulafcﬁmee:IW}ngmlﬁ]o%%ug 2- e% 1-one;
1) TPl e glns RSB A bRl -

m Nno)

ﬁiﬂ%ﬁgwpgéﬁﬂlé grogiy)i}ﬁi‘di?cgi% L ﬂglﬂgdlmethylammo)bgg 2(eé1)-1 -one;

rroli one;

1- (3943 - (4-(3 -chkprqdid W’(B’-I@hﬁﬁwEmdiﬂiloﬁ)phenylammo) -7-
nEthoxqu|nazoI|n 6- onxy)pyrrolldln

méthoxdq(itiazelifg-alexpipyatdlidndryl)H4- rrm?pholi’tﬁ)lﬁfiﬁ en-1-one;
(E)-1-((3S)-3-(4-(3-chloro-2, 4-fl uor ophenyl am no) qui na
zol i n96) yl oxy) pyrr QF)- di+((13S)I-3 (4 (3 chloro 2,4-difluorophenylamino)-7-
-yl ) -4-(di met hyl am no) but -
methoxyquinazolin- 6-yloxy)pyrrolld1n-1 yl) -4- (pyrrohdm— -yl)but-2-en-1-one;
96) (E)-1-((35)-3-(4-(3-chloro-2-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)-4-(dimethylamino)but-2-en-1-one;
97) (E)-1-((35)-3-(4-(3-chloro-2,4-fluorophenylamino)quinazolin-6-
yloxy)pyrrolidin-1-yl)-4-(dimethylamino)but-2-en-1-one;
9%) (E)-1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)piperidin-1-yl)-4-(dimethylamino)but-2-en-1-one;
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98) (E)- 1-(4-(4-(3-chloro-2,4-difluorophenyl am no)-7-
met hoxyqui nazol i n- 6-yl oxy) pi peri di n-

wo 2008)15041€ di net hyl ami no) but - 2-en- | -one; 13 VIT/KR2008/003162

2008/ 150118 PCT/ KrR2008/ 003162 99)
(E)-1-(4-(4-(3, 4-di chloro-2-difl uorophenyl am no) -7

met hogyyui nazol i n- 6- ylexy)maim 'ﬁﬂfb‘nlé 2- dﬂ henvl 7-
-yl)-4- }(qdl nmet hyl am no)ug?lit (2 ( E(B T T ‘iomp enylamino)-

IﬁEﬂmi(fyﬁéméﬂolﬁ@6¢ﬂbﬁynn§eridlﬂqf-?lﬁ)1‘lﬁ(chﬁ:lﬂhy‘lQl)mHo)BSBt-lzOéﬁ%Qibne

i nazol in-6- yloxy)piperidin
-yl) - 419(0)1 (E)}ﬂ Hi-@a3chlord-2 A wrephenydamind- aiethoxyquinazolin-6-
(E)-1-(3-(4-(3-chloro-2, 4-di fl uor ophenyl am no) - 7- _
)ffBKYI)P’XBﬁIlddeEI)rﬂﬁn}ﬂtbydym@ub}ﬂfﬁn-1 -one;
yl)-4- (di met hyl am no) but -
(E) 1108} (4- (3-chl oro- i@ﬂu@r(ﬁbﬁeﬁmoa@n%ﬂlﬂuweph%wwan) -7-

%ggagﬁﬁ@%yQ%;g)zgﬁ&lnz -3h- 4-|(dmg)q{gyla§mg5))but-2-en-l one;
Enlszz hok ééu ) 6(I3' 'g'ﬁc/’llﬂ %‘?Sﬁ‘%ﬁ? ? i’f@?ﬂ/ %Wwazolm 6-
ﬁ! %gﬁ&&?g %&ﬁ (gdﬁn%h?élammg)rb&t)%e%rilll aor%eho) 7- met hoxyqu

i nazolpgy 6- yl oxy) azet g 3 hi 24dﬂ ool .
-yl) - 3 :?y(dl met hyl am no)gzet hg/% D e oner efg’ amino)-

rﬂie(h%xér Goindz6lh-BL Proky )demlylﬁmucameh@whma)m)z-%nmﬁwxyqu

i nazolin-6 onxy)azetldln
yI ) 204) mo(P (3 chiebiyd )dﬁﬂmoﬁhmylammo)ﬁbmelﬁoﬂ)&ﬁl)mazolm -6-
1-(3-(4-(3-chloro-2, 4-di fl uorophenyl am no) - 7- net hoxyqu
yln&y)alzetmdlﬁ- 1 -Wlle-y(][chzrmﬂnydamnmd)methyl)prop -2-en-1-one;
-yl) - (4- et hyl pli)erazm yl ) met hyl ) prop-2-en- |
- one; IQ )7 )1-(3-(4-(3-chloro-2,4 dlﬂuorophenylammo) 7-methoxyquinazolin-6-

chl oro- 2-fl ugr opheny| am no) 7 met hoxyqui naz

sdpma@eué3 ky})a%éimemholmongﬂﬂ)ylhzr@m?p%mw o |

Y 5 a0 SRR G Biogo %ﬂmanéﬂw@mf}fw%%?mwolin-é-
ORI 0L CLAE g iy i
1-(4-¢ 67}3 C*i'@f ga ‘éﬁﬁ% buﬁﬁ?}BBﬁa%shém&Bh FadtRORMMAAY olin-6-

i nazol'i
H'1 @ em)mt Wetyisptog-28n-1-ongne; 110)
ylﬁ%})a%et(l jcj)ro 584 di flﬂoroﬁgﬁy am no)07 met hoxyqu
i nazol1pgy 61 (%t@@-)cﬂl(ﬂ@r}l glidgiflubrophenylamino)-7- methoxy uinazolin-6-
-yl)-2-(mor phol i nonet hyl)prop 2-en- | -one; 111%

Wokyazéti{id- #-yd)-2 Hipipevidin-fl Lydmeblmimpememd)-eﬂe met hoxyqu

i nazol i n-6- yl oxy) pi peridin- |
-yl) - 209) di- ﬁﬁe(MBmhioro)M{dnﬂuqrppbmﬂammm)ﬂ -nagtboxyiquinazolin-6-

(Z2)- 1-(3-(4-(3-chloro-2, 4-di f | uor ophenyl am no) - 7-
yloxy)piperidin-1- yl) 2-((dimethylamino)methyl)prop-2-en-1-one;

110) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)-2-(morpholinomethyl)prop-2-en-1-one;

111) 1-(4-(4-(3,4-dichloro-2-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-y1)-2-((dimethylamino)methyl)prop-2-en-1-one;

112) (2)-1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)azetidin-1-yl)-4-(dimethylamino)but-2-en-1-one;
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met hoxyqui nazol i n- 6-yl oxy) azetidin- 1
-yl)-4-(di net hyl am no) but-2-en- | -one; 14 WO

weRH§ishp3118 PCT/ KR2008/ 003162 113) (2)- PCT/KR2008/003162

1-(4-(4-(3-chloro-2,4-difluorophenyl am no)-7
nethoxqu|nazoI|n 6-yl oxy) pi peridin-1-yl)-2-(dinmethyla

m no - 2-en- -one; (gl 7.
1-(4- ??’ (3, 4-di chI or o- 2(Z1>I ué‘) 84 %ﬁw ?nZn%)dlf}uoroP Rer%}%rlx}mo) !
m@%&ghﬁ‘mﬁml}’ﬂ @X)Ylbﬁyﬁﬁ‘ﬁérijdlﬂ-l Sll) 2- (dlmethylammo )but -2-en-1-one;

(hydr oxynet hyl") -one;” 5 11

1- (3 144 3- @h(m(a42héhldtd-aUMcsmbBawmmm)?-ﬁaduh@kWWolm -6-
i nazol i n-6- yloxy)azetidin- | -yl)prop-2-en- | -one;

ylb&y )pipdradind-¢D- Ehhyﬂroxﬁméth}nl)ﬂrup-ﬂeq:rhémdeam no)-7-(2-
met hoxyet hoxy) qui nazol i n- 6- %I oxy)azetidin- | ‘
yI ) prld)ﬁ;) 21-63(44(3 whdoroi2,Hyditluorophenylamino)-7-hydroxyquinazolin-6-
1-(4-(4- 3 chI oro 2,4-difl uorophenyl am no)-7-(2- 10
YOK) IR U‘PI?T 2A81-110065 v | oxy) pi peri di n- |

2 Lp@i&é iﬂl oro. 2.4, dﬁl&e} ortgpatucrophenyiaming) 7-0-

RN losy B REO e TG Gl diin e idoBL B2 ot
-acry! Wao e ﬁ“'a";ﬁo@ €4 Chiddo %Q%E%\éﬁf%ﬂ?ﬂglamm@ T-(2-
PR athpxy)quinazaing6. ’zygp?eﬂngslzvlffa’ﬁ% oo ol am

i no)-11g) g4 -(4-(3-chloro-2,4-difluorophenylamino)-7-(3-
nmet hoxyqui nazol i n- 6-yl oxy) pi perri di n- 2- car boxani de;

%) ﬁﬁg&? ox3d) @einyrli-64¢104y YpBperidin- 1-yl)prop-2-en-1-one;
ro-

I uor ophenyl am no) - 7-
rret hoxXy i (QSAS)+metﬁyy-ll encyy loml-Are@hi3- gl pro-2 di-diffiorephsmytamino)-
m de; 122) (2S,49)- -acryl oyl -4-(4-(3
7on¢thoxyqinazilin- Gmlmﬁemﬁr@mﬂogarboxmte

Fgéhoxégw naz o(|2|Sn4S6) lagr)§/ oyl 4 ?‘E IH cmcﬁg[i g dj ﬂuorop gr?y %rmmo) 7-
3} qumazoflx 6o woxy)élpelglgl Icgrrb%xafmddI f1 uorophenyl am
met hoxl&%;' nazo 25’345- i’/-lagry\fg)yIM-Qﬁ-?g)ﬁlh%re-ei,hﬁdiﬂhg‘r’o‘bﬁ%ﬁﬂ)éﬂlino)-7-

m de;

}(Iﬁgfi f&(;')quilna%fl}{ V¥loxd) Midetn PPl it 2dcAbbkatridepheny| am
et NN 192 LS Gy VaRigidy N A ABLAIOKOR ARG Fopheh flfnino)-7-

oxam 251
@huina%@hﬁl61ylm('ﬂfjil‘ﬁ-eﬂﬁfl]@lbbﬂdﬂr-zﬂcérbbﬁakrudé .ophenyl am
i no)

net hoxiPgi naz o(194.8)- JHaoryidy M 4-e(B echyquiop #i diflnefophenlamino)-7-
am de; 126)

(r&ﬂa@b@)quinmh;vrGayl(»@)(Mrp(@)dmp@ndxrﬁMW&miﬂép henyl am

|no

et hoxlﬂdﬁl naz o(354:8)- {Hasrylpyd-(4=@ ylerey 2 Aridiflppropbenyiagino)-7-

2- car boxam de;
methoxyqu)l(nazo in-6-yloxy)-N-isopropylpiperidin-2-carboxamide;

125) (25,4S5)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)-N-hydroxypiperidin-2-carboxamide;

126) (25,4S)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)-N-(2-hydroxyethyl)piperidin-2-carboxamide;
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15 WO 2008/ 150118 PCT/ KR2008/ 003162 127)
(2S,4S)-1-acryl oyl -4-(4-(3-chloro-2, 4-di fl uorophenyl am

WO 1003450118 PCT/KR2008/003162

nmet hoxyqui nazol i n- 6-yl oxy) - N- ( 2- met hoxyet hyl ) pi peridin

- 2- car boxam de; 128) _

(28, 4937}~ acr Yoy A- eyl At oRiofo I L aRiSIRBRANAfino)-7-
rﬂsﬂlri d?ﬁ%‘%?‘?g?%é“x’ﬁtﬁ‘gg?y”’%ﬂ Zﬁg"r)eﬂlrdnge(lﬁﬂﬂﬂyéridih@-eiﬂbbkhlﬁid&

( 285 4%328)1- acr YRSy S 4-bery(B3H-dh(de (B ekl odo-2i4-diftumpphenylamino)-7-
i no)-7-
mrethbayquinanaliwior ylo8y ) Ne@y(methy Rhionethii)piperidimAy¢ arboxamide;

) pi peridin-2- carboxam de;

(2S, 48N - acr ﬁ&ﬁ&ﬂ-ewt@éﬁ&(&30121,040&4-ﬂi@@gﬁbﬁwl@mm)-7-
' - 7- . e
R gaRAlrHosy Y Noky oy sulmhons DEVARRES o ) p

| per i di.r(wi-z- 10 carboxam de; 131)
ESYXPEIE: acryl oyl - 4- (4- (3-chl oro- 2, 4-di f | uor ophenyl am

Imrs]? ?1 ol%%b i nazd?orS: 1)7 fi%r)}%y-l'lﬁ-'@égﬁ%lro 6‘>’<‘y2p4r'85@?3fgpgg}>{lglpin0)-7-

i L e e e R
daPBgxatide; _ _ _ _

met hoxyqui nazol i n- 6-yl oxy) - N- (2- nor phol i noet hyl ) pi peri

di n- 2188y boxani2dets)- ILacrdB3)l-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
(2R, 4R) - et hyl - | -acryl oyl -4-(4-(3-chl oro-2, 4-di fl uor op
hethpkgquinayelin-6-yloxy)-N-(3-hydroxypropyl)piperidin-2-carboxamide;

7- met hoxyqui nazol i n- 6-yl oxy) piioeri di n- 2- car boxam de;

134) 132) (28,48)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
(2R 4R)-1-acryl oyl -4-(4-(3-chl aro-2, 4-di fl uor ophenyl am
MAdPXY qUIREZ AlBPaYRO 3 ) -(%W@w&%&p@nlmﬂ-@aﬁ%ﬂwde2

aci d; 5) . .
(2R, 4k LR AR Syrbyl-Lacpdonhfosfd shlow 2 diflrephanyfimino)

?.rg‘%?ﬁ- 7- 20 . e de-
ARReRmRzRdin Y PNBIRFT g2 SR RS r boxani de;

136) 1. AAAdA(2 9 Adi )T
_( 2R, 4&2?4)1 acr ﬁgflRMl ? %'_YE%V_IC%GO{%_C El’oig cﬁ’? ldb%?%rgﬁgﬁr%lgrr%mo) /

o iveridin-2-carboxyl acid;

Ilrrrl_g?ﬁgg%maﬁglzlglq %l-oé‘yz}?‘ c):(rg/ lle- ?raert ﬁi/(?lp?%er i di n-2-carboxa

m de; 13887)  (2R,4R)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
(2R 4R)-1-acryl oyl -4-( -(SX chloro-2, 4-di fl uor ophenyl am

inéthoxyquinazolin-6-yloxy)piperidin-2-carboxamide;

met hoxyqui nazol i n- 6-yl oxy) - N- hydr oxypi peri di n- 2- car box

am de136p5 13%RR,4R)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-

(2R 4R) - 1-acryl oyl - 4- SV4-(3- chl oro-2, 4-di fl uor ophenyl am
ingthoxyquinazolin-6-yloxy)- “methylpiperidin-2-carboxamide;

R O ST L R
rlilet /05(5%181%%/2883- -gloxy)-N-hydroxypiperidin-2-carboxamide;

138) (2R, 4R)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)-N-(2-(methylsulphonyl)ethyl)piperidin-2-

carboxamide;

16



139)
(2R, 4R) - 1-acryl oyl -4-(4- (3, 4-di chl oro-2-fl uorophenyl am

WO 1003450118 PCT/KR2008/003162
nmet hoxyqui nazol i n- 6-yl oxy) pi peri di n- 2- car boxam de; and
140)

(2R 43%19 L acr RMJR 4= é&g(o‘o%/)i( lﬁéﬁl@f&@fiﬁwbﬁﬁeﬂg@ammo) -7-

7- met yqui zoI r| di n- 2- car boxam
rRetho& PaHALASTirR6- }ﬂ@kjﬂ)phﬁbr{du\n ZOéarbbﬁatﬁfd%S gad i nvention
may be prepared, for ‘exanple, by the procedure shown
in Reddl) on Sche2R 4R)1{aeex oy Btqd+(g-brivhmb-2-flilvgophenylamino)-7-
Lett., 2001; 11: 1911] and International Patent
Rethbkyquinazolinet-y100B)piise 8Ba2-carboxdeudet i on Scherme (1) >
0000 "O"I HONHHONHACOI NH RI I N W,, J

5 ZzN2 R Rz Rz NJ XIXWVIII VIl O d Boc N11nC]—I
AcO N HO )N V N RINH2 . VI
HNC nA @r%tnplm@f Sangl?@u(ﬁz ROFHRE inygnijon ey %Hrepared for
NV

i miley b g profesits o 1t ReacHa, Sahetes D fgbs Mhipore. Med
(? e °L g{}bj t' ‘iri Sggfﬁs 4l 1rerhIBOH " Palnt| PuBticlion WO

2003/082831):
10
<Reaction Scheme (I)>
0
R; NHz N? N
X Vil
Boc- N:i\ ""OH
cl cl
AcO. A )N HO Q )N Vv
R: N Hel R; N R{NH,
vl v
R4 AR
Ry HN Ry
n, A-OH or A-Cl &
HN(::.—O y :’I' A N:}:—O
R; N R; N
i |
15 wherein,

A, R;, Ry, Rj, n, and n, have the same meanings as defined above.

In Reaction Scheme (I), a compound of formula (X) is subjected to a

condensation reaction with formamidine hydrochloride at a high temperature (e.g.
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condensation reaction with formam di ne hydrochl ori de
at a high tenperature (e.g. 17 WO 2008/150118
wOPLODR/KR208/ 003162 2101C) to form a conpound BFT/KR2008/003162
formula (1X), followed by a reaction with L-
met hi onine in an organic acid (e.g., nethanesulfonic
I ci.n f t,he p 0
AV 10| DEIHCh ncg)(r)ﬁ uld® BP YBimu 3 g@) ‘?é!ltlox%d R3EASE With L-

rAehsHing i fnfapanic Qlc(d\/{d %) méth&neRaHaHRMNdiY), 1hdil§?cmg the removal
conpound of fornul a VII IS subjected to a

qfr wredistli afn the asitioan 6@s§omognd ol formwe) (IFnd taform a
anhq(;jr%ugfgcet !Jac(b\ai d to forma: conpound of fornula

"reaction with an inorganic acid

(e.g. Subid@ueﬁu¥ ahé Qbhﬁﬁ‘)uﬁd ofifeshiar (VI3 ax ¥ebjeotedde a protection
the presence of a catal ytic amount of

rdaqtmrhymfzortmam @eg-urpyeidize)r and 130 @ohirdusnacats peidnie form a

d \/ f . .
o b R, ot 3BTl gn inorgaisrcid (e
thfbn?[blﬂ@?f@@bﬁ R&Iphatdlis ékychl siRieglin $168 picsece( 6f & cataBti€NMmount
amoni a- cont al ni ng net hanol sol ution), which was

oftdimeghayy | formauide gindee arrefy aonditions ¢o formieeeempewnd o6 formula

rrul a (1V). The conpound of

f\ﬁ }ﬂﬁlgor ngfﬂygroghlﬂrg ted sequentially to Mtsunobu 15
react ifge ¥bhBodnd OSP Posulaf gil)r fUlaadedy) tordd @mmonia-containing
substitution reaction with in an orgianlc
adodhod rsplt(tmrg(q g2 apVNpmnmontar-C@memg méthano
i.nt roodu t hereto C ound is
Uisio tiing s it ohacgy b BRI tiaiet ETBr 2 SRelegus of formula

@9).d The Dmpdund bPFHRAGAT (TV)S] ﬁltﬁ’écté&%\é&[uentlally to Mitsunobu
hydrochlorlc acid) in an organic sol vent

- 0.
neactionl with a:hbmpodnd of |fnumdar(§/)tmé a euhﬁmmtum reaction with R\NH,

1%1@?13&%%1( %?s{q oqﬁfl(ggngbar%lrprgng (?ngq,ﬁ:%%)or‘? ‘frﬂg)p}od f 3LE k thereto. The
azoﬂhgar ? rﬂt R subl&idy ko azRdicd hay haldgaric -dr-iBbEgahic acid

[ate or~ triphenyl phosphi ne may be
(ergo,l EMroMmeamémlhpaV)a hgdrqmblmdc o€id) dn @l erggmic selvent (e.g.,

sbinca Blondsmindsiing) the rRRusl ate LP GRS Ry hnlo form a
c%’i_’hxq&ur 4 aseonpanmd ofinf or il atlﬂé | NGtstdBu  tedcfion, diisopropyl

an organi so vent (e.g., tetrahydrofuran
mdmaadj(mylmle mdietlyyle nezodidaoboxddatien ﬂhe-bm;dsen@dlqatb@fylate or

b or organic b sed(e g., sodium bi carbonat e,
iy lphosphipg HAPEFY or by subjecting the

C 0 rrp 0 ;glﬂ)sgauérﬁfm Lofdpounl Cof f&AMHAENARdOthe pAGERL Invention is

prepared by subjecting the compound of formula (II) to a condensation reaction

tsplution), which was

with a compound of formula (III), A-Cl, in a mixture of an organic solvent (e.g.,
tetrahydrofuran and water or methylene chloride in the presence of an inorganic
or organic base (e.g., sodium bicarbonate, pyridine or triethylamine); or by
subjecting the compound of formula (II) to a condensation reaction with a
compound of formula (II[), A-OH, in an organic solvent (e.g., tetrahydrofuran or
methylene chloride) in the presence of a coupling agent (e.g., 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide (EDC) or 2-(1H-7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyl europium hexafluorophosphate methanaminium (HATU)).
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compound of formula (I11), A-OH in an organic sol vent
(e.g., tetrahydrofuran or 30 nethylene chloride) in

wo b@spsasence of a coupling agent (e.g., 1-ethytFRRE®S/003162

di met hyl am nopr opyl ) - car bodi i m de (EDC) or

2-(1H 7-azabenzotriazol -1-yl)- 1,1, 3, 3-tetranet hyl

eur opi um hexaf | uor ophosphat e net hanam ni um (HATU)). 18
WO 2008/ 150118 PCT/ KR2008/ 003162 The conpound of

f or mulphe(dompduitd 6t RSrARAAN{T)i TR bteRBnCidWelio® chE alkdest used in
in the formof a pharnaceutically acceptable salt

thoriosa of tsh pdmannn@ﬂujmlly ancepablpashls femgdswith as lnorgamc or

dr.ochl rom c.

FHILEn AP st hyRREREERG, scif oS uripatt (it stpfur acid

pHosphori@akids Iﬁ‘ﬁ'i@ac@)’ hé%’dccaéiﬁ' glycﬂﬁh WG lﬁ@ﬂl@ acid, pyruvic acid,
succinic acid, glutaric acid, fumaric acid, malic

malodic amddeiccmiaacid, glutarie acidc fumars acids maticeasidi, mandelic acid,

cor bic, acid, mti.c_aci cid
e dptnicnri sl feotin 261 palRUE 4ijdr bRipic asigy aydroxymaleic
R5d, dbeRAREY hARE tHydr8%ybnz61c" 3R, Cpl@&iﬂacet&alabw | éi®inamic acid,
aci’d, met hanesul foni ¢ aci d, benzenesul fonic acid and
satitylen esid, f methaneqd ferde dacid;hbenzenesit fandc ageip anddtaduenesulfonic
d&t}@r maceutically acceptable salt thereof selectively
efficiently inhibits the growh of cancer cells
' nducelchebgwe%glvgeg JRbotHP Bk fgﬁ&’rﬁ%{ceﬁﬁé’all}l %c&@ﬁtz%l%ssalt thereof
and provides enhanced anticancer effects
selm:hlvakyd anidt lefacientiyr indnibitsc ghe egrowgbnof diEneet yg:eltshenduced by
entlve c ound 5 or L har Haceutl cal

|
gr%\eﬁ agtq; £s Yy armjldpf] gnlée}/chgtagl 18?ncer effects
?@Bﬁfh‘ﬂ% tﬁgﬁﬁﬁh%’eirﬁfctaﬁgerf tlhﬁmgf}plﬂll?e SRRSk®E ddghpound

S|gna transducti on |tors mtosis
orrmplhnrtrmcsutledllwhmept@leagedntlmreqfrls usefith o ¢rtlmap1ng the effects of
antibiotics, r owt act i nhi bitars, ‘f
tHRNEFsagens 3 lestsoramene rﬂ%ﬁ’ condsiig §f o gl &lghal transduction

ihBRGorON nipekid | gfh?lhlt(ﬁgt | 410y &t 18 agéi'fsﬂ‘t Sinfiflfttabolites, antibiotics,

ant’i andr ogen. er ef or e eént 1 nvention
groonh dazorinhibitoraceelt Cyck m:lubnosg topmisonenasé imhibitoisnpiological

cancer cell growh conp I Si e compound of formula
repgtioy medi f}bﬂé{%@@lﬁm(’é‘é “é%%’é‘g?%ﬂﬂ AN thereof as

an act r gdi ; i
ohar na”l(":ﬁéeg il’dgg ) ff'n% }Zﬂ%gent B@th%ﬁa Pl'd\)iﬁe§9§?ﬁﬁ%g§8{%ﬁl composition

cceptable salt there
fod inhibstirey ednmatdlly goowthacemprsiak | the anapowct of éormula (I) or a

poweconallyGorapianis ey, tsreaf 8t ABRSTILE BEFGER: g kg
body vl Ol égﬁ‘flrved@&n#)gurgc??? daghhmhﬁcélﬁp la LG RUSER thereof

|naS|ngIe ose or .
may be administered orally or parenterally as an active ingredient in an effective

amount ranging from about 0.01 to 100 mg/kg, preferably 0.2 to 50 mg/kg body
weight per day in case of mammals including human in a single dose or in divided
doses. The dosage of the active ingredient may be adjusted in light of various
relevant factors such as the condition of the subject to be treated, type and
seriousness of illness, administration rate, and opinion of doctor. In certain cases,
an amount less than the above dosage may be suitable. An amount greater than the
above dosage may be used unless it causes deleterious side effects and such

amount can be administered in divided doses per day.
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doses. The dosage of the active ingredient may be
adjusted in light of various relevant factors such as

W0 hes/esndi tion of the subject to be treated, tHEEKRINS/003162
seriousness of illness, adm nistration rate, and
opi nion of doctor. In certain cases, 30 an anount |ess
t han e gbove, dosage may be suitable. An anount .
gr eat 81t HBYERHE V’@cé‘&% e CRBYPOBILIOfs dBaYin BSS fogmulated in
£&RURRRCE gt 8hY Qiﬁhé!c@ﬁvgﬂtfcgﬁl I&Rd$ HE the RiTRY Wa)f tébA&, granule,

be adm nistered in divided doses per y. ) . .
povdsr] sapsule, PYUPKRADESOD @ Teizroemglsion ks orglcadministration, or for

Rha q%ﬂ%iﬁ%k%ﬁgﬁgﬁg]iu El%ir{mmps%uiaﬂr alﬁ&zﬁfgﬁﬁué And subgutaneous

accordance Wt convent oh ods Int
roaten of tablet, granule, powder, capsule, syrup,

| si Y . L. . .
e e T B Ped A A5t KR may be
prépardibsCilidng the htEve fptedisndwahbetdrdie ouch adcéllulb&s calcium
The inventive pharmaceutical conposition for oral

sliertei earnasthrsh, dasfosse sugraspadexirese, ealdiwg phesphate viearic acid,

AP Mehle oRiehBh o e 210D, gL i Tnt Sufion agent,
GALKI P PRPSHRhE, BkeMple ofitHe cAiFgNemhploysd ar eieinjectable
calcium stearate, gelatin, talc, surfactant,

cuspesitéoo rofatenpreseot ényendion are avalenlia weline sobafighn,es glucose

of the carrier,enmploved in the injectabl co Ktion
SHutiglE o Blisase-TRR ot AlvabtaelieSf st ok WHTRRYISHE elveol
£08) BAOTRty BOIdU ARy achl BtEE C%ﬂ?cérid@:? aSQUrfAdtan aadlﬁFMion agent
gl ycol "etHer (e.g.’, polyethylene glycol 4003, oil,

drat aryermulsdfief atty acid ester, glyceride, a surfactant,

a suspension agent and an enulsifier. 15 The

follow ng Exanples are intended to further illustrate

the pregebliowie Hxafipl¥d aROUhtehtidd ttonfirtHe? 916SR&e the present
Exanpl e 1: Preparation of )

ihveiitd®) withpat ligvting as scoped- di f | uor ophenyl ani no) - 20
7- met hoxyqui nazol i n- 6-yl oxy) pyrrolidin-1-yl)pro-2-pen-
| -one (1-1) 6, 7-di net hoxyqui nazolin-4(3H)-one 36.9 g

: qi: fi6h L3954 43 TorE-22ddihid T opheRymino)-
%%aﬂl?ge ?o;?r'ta ' ?‘ne hydro(gﬁslz)oriqd-g, an%l the m xturg V\g}é )
Zm ethesy quinavolif-6-ylox3)pyrrelidis-1-yDpre2-parmpteted on of
the reaction, the solid thus obtained was cooled to
room

(1-1) 6,7-dimethoxyquinazolin-4(3 H)-one

36.9 g of 4,5-dimethoxyanthranilic acid was mixed with 25.0 g of
formamidine hydrochloride, and the mixture was stirred at 210 C for 30 minutes.
After completion of the reaction, the solid thus obtained was cooled to room
temperature, stirred with 200 m¢ (0.33 M) of aqueous sodium hydroxide and
filtered under a reduced pressure. The solid thus obtained was washed with
water and air-dried to obtain the title compound (24.6 g, 64%).

'H-NMR (300MHz, DMSO-dg) 5 7.99 (s, 1H), 7.44 (s, 1H), 7.13 (s, 1H),
3.90 (s, 3H), 3.87 (s, 3H). |
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tenperature, stirred wwth 200 m~ (0.33 M of aqueous
sodi um hydroxi de and filtered under a reduced
w@pr@sasyiegs The solid thus obtai ned was washed wét/RR2008/003162
water and air-dried to obtain the title conmpound (24.6
g, 64%. 30 1H NVR (300MHz, DMSO-d6) S 7.99 (s, 1H),

@7%434 éﬁdﬁfb@z&@ﬁ%@@%ﬁ% @@*PK&%‘BB‘?‘%{)M& (i'. 3)7 (s,

6- hydr oxy- 7- net hoxyqui nazol i n-4(3H) -one 3.06 g of the
conmpound obtained in (1-1) was diluted with 20 0 of

met haB&$uf ofhithe aompouﬁd&ﬁbtgmeﬂ in- (ed hiwas dduteals wadhdeé@ ml of
| uti.o stirred at, . 1

to,t h | t 0
SR Sl dod OF LHRCDISHAG ONat BdEH et he resulting
s ﬁ.gkfnalahﬂ :éjar}‘\é& Bt 41Qﬁf’ AOURRUS) kUM REAKAX T fRIet Oto the reaction

uce t crystallization of the product. The solid
mixturei hnérmaitratided withedbedqueesssodipm hydsdride viiot induce the

C{v\%ttg iz 888 &thedr I &m&t og%gf\ﬁqilla ‘ he | tgﬁlcf Br(i(%g{p ) ﬁecglgced pressure,,
v%é'%nfd Q’Vlﬁi"“{ﬂ?@l’ %ﬁ% alrzdr% t‘osobt%hbthg tlﬁg cobmbound (287D g, 94%).
XyYMR

(s,
7- et 6@z, M- hb24I(5,nkIE), P.8 hesetlihe7.92 (s, 1H),

6 f e c ined in (1-2) was dissol ved
Z-%ng,m lg@f ?ﬁ%ﬁugg@ %}&Bof acetic aC|)d and 7 mt of
pyridine, and the resulting solution was stirred 100
C for 3 hours. The reaction solution was cooled to

(1 )i -tretipexyat coxm-3 Andihy doguimez olindeyl adetatet o t o i nduce
the crystallization of the product. The solid was
filtered under a reduced pressure, washed with water,

and agr, [ ' - it . 7 g,
o1 SRR Sifast 1 SRS dmivure o
5500912( of ac'ldti)c acid #fd (7 smd ldrﬂ)pyrldYnQ &n(ghe tddultidz &dlutien was stirred

lilwcm éqaro 'hqylﬁ hg!};% ma,qggmsphu@nywa%g%lgfiéo room temperature, and
1E¥ W(a%%?)dgﬂ'tﬂ&g Sso1n%ﬁae ﬂ%%r?sﬁihiaﬁ%n“tg"fgg ﬁ&?gdlﬁ:?.t a8 dolid was

In a’m xture

ﬁlmremdndhf arredacahpreSsure, ohshpdosithowatercatyt hiratriadieto obtain the
Two drops of _di methyl formam de were added to the

tittsepmpognd .87 i8RS%d stirred at 120 C for 7 hours.
The T eaciiVIR (SEOMELDVRY-AY P51 Qs AL GIPENFLTEI6 (5, 1H),

and t he was ‘remnov erefr om
PLEESULE), 3t GHBEI)N2.301(gIHue.

(1-4) 4-chloro-7-methoxyquinazolin-6-yl acetate hydrochloride salt

4.87 g of the compound obtained in (1-3) was dissolved in a mixture of 33
mé thionylchloride and 6 m¢ of phosphorus oxychloride. Two drops of
dimethylformamide were added to the resulting solution and stirred at 120 T
for 7 hours. The reaction solution was cooled to room temperature and the
solvent was removed therefrom under a reduced pressure, to obtain a residue.
Toluene was added the residue, and the resulting solution was concentrated
under a reduced pressure to remove the solvent, and this procedure was

repeated 2 more times. The solid thus obtained was dried under a reduced
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30 Tol uene was added the residue, and the resulting
sol ution was concentrated under a reduced pressure to

wo mevaiishe sol vent, and this procedure was rEpPEREROBS/B03162

nore tines. The solid thus obtained was dried under a

reduced 21 WO 2008/150118 PCT/ KR2008/ 003162 pressure

to obtaln et oun 16 g). "H NVR (300MHz,
DRESSHE) 0@ fhfé‘%efﬂjn;{) égﬁég% 7.64 (s, 1H),

4.02 (g.NPHR (36’01@1512( PMSD- d6)58 91015%9 lH) stoz (s, 1H), 764 (s, 1H),

4- chl or o- 7- met hoxyqui nazol i n- 6- ol he conpou
602 &i,3¢D, 2135((35 3)was added to 25 nA of 7 N annonla
nmet hanol solution. The m xture was stirred at room
tenperature for 1 hour, the solid fornmed in the

A-L RS r &7t 1 washed with 10
(29? hs etrherﬁlggﬁ)é&gﬁ}r%gb{lg 6§€)1t ain the title conpound

(1&0 43 g,4198% "H NVMR (300MHz, DMSO-d6) 8 8.78 (s,

e , 1H), 7.37 (s, . 14,00 (s, 3H). -6

N- ( 3- b8 s, 5okt ol i 41 #atwe§¢d€e§')(t§s§§ A of 7N
AhinBhiy réetl%a of kOG¥bAY! 'T‘l’ié%b&ut‘é \@5@ ﬂ?rréd ﬂgrcﬂ)rﬂfteﬁlbgrature for 1
compoun tained in (1-5), 1.91 of -(-)-NBoc- 3-

lpyury ahé dsalml fended . B6 tbe orfeatnmg) humythmﬂ o&;zpmlﬁiterwk,r avashed with

@pﬁ%ﬁ«&%ﬁ%@"@aﬁ&%ﬁ& ti il amppwed (L A3 26090 ™ ©
dr opwigg orm\zﬂ‘t iOISO- %1%)“§ §t7'86§egﬂ)f 7ed @t LHROMB7 (s, 1H),

tenperature our and d under a’ reduced
fHoessBtE), and the residue was briefly purified by
columm chromat ography (ethyl acetate :

net hyl enechloride : nethanol = 20 : 20 : 1). The

tially pugi i F&lidin-3-
@aé 2- propan ojlv élaﬁ(}fo?of &ﬁ?uwﬁﬁg?gnéﬂﬁﬂéﬁgr%gm |ﬂrrlghdm 3
Wesy Jquériazblin-4amitdie n xture was stirred at 100 C for

3 25 hours. The resulting m xture was distilled under
a reduced pressure to renmove the solvent and t he

r es I dyeyngs, fliss Quabund glgta dOfn (R&HYH hJ)P RY€)-N-Boc-3-
ne " of fﬂ? g g ﬁ%

uor oaceti c ac was a ret

%ﬁﬁ)liﬂlﬁbluzﬁﬁl W&ﬁ sof tmpid:n&lplrdspmnetmrpeiddedl rte 20om{ lof methylene
our.. The resulti ng m xture was distilled under a

¢hdenided angr e?s@hr@ t o1 ehisopropyiazedicoehaxylatgr Wagt @igded  thereto
ﬁf g)g gbﬁféé%% ﬁlﬂtﬁ&é %§ \éﬁgrglcol gclt ??&ﬁ ﬁl@gﬁﬁﬁre for 1 hour and
&&ﬁﬂ@@hhd}ﬁ' a/\tddlaced pressure, and the residue was briefly purlﬁed by column
chromatography (ethylacetate : methylenechloride : methanol =20 :20:1). The
partially purified residue was then dissolved in 60 mé of 2-propanol, 1.17 g of 3-
chloro-2,4-difluoroaniline was thereto, and the mixture was stirred at 100 C for 3
hours. The resulting mixture was distilled under a reduced pressure to remove
the solvent, and the residue was dissolved in 60 m{ of methylenechloride. 60
mé of trifluoroacetic acid was added thereto and the mixture was stirred at room
temperature for 1 hour. The resulting mixture was distilled under a reduced
pressure to remove the solvent. Saturated sodium bicarbonate solution was
added to the resulting residue to make it basic, followed by extraction with

chloroform. The organic layer was dried over anhydrous sodium sulfate, filtered,

and distilled under a reduced pressure. The resulting residue was subjected to
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chloroform The organic |layer was dried over anhydrous
sodiumsulfate, filtered, and distilled under a

wo ssieadigpr essure. The resulting residue was spig/ERR®8/003162
to 22 WD 2008/150118 PCT/ KR2008/ 003162 col um

chromat ogr aphy (chloroform: nethanol = 1 ©2) to

obt ai n th§1 a%c'éérl(aﬁhylﬁgf’org ad (2 rﬁg‘b%%%7 Jg': '(\2ft<§'_3009am the title

ﬂqﬁ,&g 9l %)7 083(r2n7 | H), 5 03 (bm 1H) 4. 02 (s,

3 oo flﬂh (3QO % gD )826.82(5(,th) 8r|’)‘5 (MS I(PE)5|7+2)9 (s, 1H),

70 (51 8800t 05 U D 4103 Do T 27
1<H<)\/QU1I1ng%01H)§ 3000 phom ), /24 Ohi iN-2.12 (¥ Y PO- 2- pen-

| -"'One he conpound obt ai ned in (1-6) and
0.55 gd$(Edelmuh B0ZdOUdMEE . wer e added to 40 mi of
tetrahydrofuran and 6 m- of distilled water, 0.18 ng
of acryloyl chloride was added thereto, and the

o . lin-6-
(gmpflg?.%? (04?(3t Egﬁ’gggcf%falﬂfroﬁl%ﬂylﬁﬁhﬁg -7-fMetRéxyquinazolin

saturated sodi um
woxwipyomodidéen-15y Dere-2rgeed -ome t he reacti on ni xture, and
the resulting mxture was extracted with chloroform
The organic |ayer thus obtained was dried over

anhydfloe? gogf U &dthpaiifi Jﬁtéuhsd eﬁh (@rtg dh&t dlskeg. of sodium

The resul tTng reS|due was puri f by col um
dicarbanatg veqriayaddbd oo 46 oménaf tqteah)ainofurzn 30d:6 m obdistilled water,

2}3&%:@&; %gt@rli%l %ﬁ@r%\lzjvgg adéﬁ &egetgzﬂfar@r{helrpdxtupp W3S itérred 07T
gfﬁp 39 }E&l‘ﬂ%ﬂes( S, 1}%&9 co I_B)lgﬁoﬁ of tﬂé"}eacﬁoﬁ3szftﬁﬂate?d'§0d1§rli1|)6ﬁcarbonate

3ve?s8addad tbHhe r2actiiommixtibe, aﬁdZBe resulting ;m1|>¢Blr¢ Eﬂsﬁxtracted with
r.ation

erj_)f(?r?Ig];S)Af Tgc @%’c{t@c fqﬂegxlg.lszé&ai%ed F"{/aego ried over anhydrous sodium
or. I I
R o e i e L
\msomaﬂgaﬁ;ﬂqr(e}xloecpﬂonhor methang] £ 30 s- by tat obgalin tlx0 t1tle compound
chlorlde i nstead of acryloyl chloride in step (1-7) to
dBt7a8n W title conpound (35

'H-NMR (300MHz, CDCl3) § 8.63 (s, 1H), 8.14 (m, 1H), 7.41 (s, 1H),
7.14 (s, 1H), 7.02 (¢, 1H), 6.33 (m, 2H), 5.63 (m, 1H), 5.11 (bm, 1H), 4.03 (s, 1H),
3.94 (s, 3H), 3.78 (m, 4H), 2.46(m, 1H), 2.28 (m, 1H);

MS (ESI"): m/z = 461.4 [M+H]".

Example 2: Preparation of (E)-1-((35)-3-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)but-2-

en-1-one

The procedure of Example 1 was repeated except for using trans-crotonyl
chloride instead of acryloyl chloride in step (1-7) to obtain the title compound (35
mg, 60%).

'H-NMR (300MHz, CDCl3) & 8.53 (s, 1H), 7.74(m, 1H), 7.37 (s, 1H),
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ng, 60%. 'H NMVR (300MHz, CDC13) 6 8.53 (s, 1H),

7.74(m 1H), 7.37 (s, 1H), 23 WD 2008/150118
waPLhsMEAB08/ 003162 7.14 (s, | H), 7.03 (m 1HGT/RREMS/003162

(m 1H), 5.99 (m 1H), 5.11(bm 1H), 4.09 (s, | H),

3.94 (s, 3H), 3.81 (m 4H), 2.46(m 1H), 2.29 (m 1H),

118, élﬁ)r I3 (o588 (i), 5.89 T 1HYF S T (5 AT 60 (s, 1),

319(1 (33%)[{)3 3(84-(3; 4}@) Q! 46(%1 A1 leoc(hpqmﬁ)nyls%rg
oXyqui nazol i n- 6- rrolidin:1-yl)but- 2 yn-1
- one M$1éE§I “dcedur 47612 [Eﬂ?ﬁ%]pe 1 was repeated except

for using but-2-inoyl chloride instead of acryl oyl
chloride in step (1-7) to obtain the title conmpound

Ef’ﬁnpi@ SWEI?ref)ﬁl@tloﬂ 'ﬁ%ﬂoﬁw.% cW gﬁlﬁhﬁgoéﬁgﬁylamino)-

Imethbbtquzoﬁhfﬁ-ywﬂ)v)pﬁrl@&dém-l-ﬂbl)ut-z-y&@l(tme 4H)
2.39 (m 1H), 2.27 (m 1H), 1.92 (s, 3H); M5 (ESI+):
mz = 473.1 [ MtH +. 15 Exanple 4: Preparation of

1- ((3@“ &ée(ﬁ@rec@ﬂ E&?@%lé‘i hyhd é&%@@ﬂée’fﬁ” fﬁP)lrsmg buth2 -inoyl

7- met hoxyqui nazol 1 n- 6 oXy) pyrr [1din-1-yl)

oHl i imsaad- o f-acyy Joye nhlopidgrin Istepnd - DotoTotdair the éulmr @m:lﬁound (50
Exzag)g)e 1 was repeated except for using of 5-(4-

e P i perazin-1-yl)pent-2-inoyl chloride instead of

| _ - ac
ccr YL MNHILOOSRIR CER 1L L U RRE G e . 18,
1.80 ($,HH), 7.08(:( 1H),15)1 4 (5m33H)s3.98 K, 3H) 382 (18, 4HN)2,.39 (m, 1H),

1 5. b 1 3.98 , 3H), 3.85
%?I?%m(ztlgi {%?12(52%4)1( 4 2H)27 (s, 3|(—|)S I\/ED(ESH):(rrpiz =

585. 2 %yzamq par ati on of
1-((39)-3- 4 (3-chloro- @44;% f 1 uor ophenyl ani no) -
7- met hoxyqui nazol i n- 6- onxy)pyrrolldln 1-yl)-4-(dinmeth

am no) but-2-yn-1- 30_0 ur .Jfxanmpl e .
Yaampl S leesparaiipn dlop (LEPrg 4-chiors. S, abitfuorSphenytaming)-
7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)-5-(4-methylpiperazin-1-
yl)pent-2-yn-1-one

The procedure of Example 1 was repeated except for using of 5-(4-
methylpiperazin-1-yl)pent-2-inoyl chloride instead of acryloy! chloride in step (1-
7) to obtain the title compound (65 mg, 47%).

'H-NMR (300MHz, CDCl;) & 8.60 (s, 1H), 7.98 (m, 1H), 7.33 (s, 1H),
7.23 (s, 1H), 7.05 (¢, 1H), 5.14 (bm, 1H), 3.98 (s, 3H), 3.85 (m, 4H), 2.52 (m,
14H), 2.27 (s, 3H);

MS (ESI"): m/z = 585.2 [M+H]".

Example 5: Preparation of 1-((35)-3-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)pyi'rolidin-1-yl)-4-(dimethylamino)but-2-yn-1-

one

The procedure of Example 1 was repeated except for using 4-
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24 WD 2008/ 150118 PCT/ KR2008/ 003162
(di met hyl am no) but - 2-i noyl chloride instead of
womoy/koyls chloride in step (1-7) to obtain thewkRi08/003162
compound (50 ng, 41% . 'H NWR (300MHz, CDCl13) S 8.59
(s, 1H), 7.97 (m 1H), 7.37 (s, 1H), 7.23 (s, 1H),

(g}_lbqeth% dél}l%i’_%but%ml O}Xl §ﬂ£o %ﬁ) i(rﬁfeagl 41( §‘Cr§f3c§% c gorlcge'_gn@tﬁg(l -7) to

(g_bEe(ﬁ%l;thetlﬂie?coms d: 35 Mﬂﬁ% Fxanpl e 6: Prepar ation of
et hoxﬁdgwﬁﬁxéooiﬂéiﬁmy@”%kﬂp (51 YR 0T ke EHOp AT (s, 1H),
55 (g YRl SR ST Rbro  Blns D8 K S £BE U 830", 21,

2334:(1)nogg?2359q&f6}gproam line in step (1-6) to obtain
the title conpound (10 mg, 39% . 'H NVR (300MHz,

CDC13M$ (BSEY: r(zéz 5i9.2 BIVHI(m 1H), 8.64 (s, 1H), 15
711(m 2H), 6.93 (s, 1H), 6.46 (m 3H), 5.72 (m
4.00 (m 7H), 3.75 (m 1H) 2.50 (m 1H); M

L _ -
ix ((gise) 6;1 Pzeyﬁfhg;ogﬁm&fgﬂtg% 5)-3 52'1'(9 ¢hléro-2LRRe¥ ey lthino)-7

m_btlummmmdm-ﬁmloﬂy)wrmiuyqul-mbmbf%penw-ow) pyrrol i
di n-1-yl)pro-2-pen- 1-one The procedure of Exanple 1
was repeated except for using 4-brono-3-

chl or ghd-froked@Bnéfl EREmpRst 6@ t )
3-chl or o- Ig Ao di fn?Jor oanPlnfne ?sni’éspteg ed exce)pt for usmg 3-chloro-2

ﬂxmraarmlmhemsteadeofcafqhmmdz Mhﬂumg)anﬂm in stepN(\R6) to obtain the

OOI\/Hz 3) 6.8,68 (s, 1H), 8.32 (m 1H), 7.48 (m
( CimPO‘?%D@ ﬁ§‘87 19 (s, 1 H), 6.43 (m 2H), 5(71

m 1 4

H')le}gzl(%ggbpmzzlcﬁbg) 8@3813 I]H)")S 773)7;991 st 8.64 (s, 1H),
1 IEBI(m) 2Hr)j&93f(5,21]H)|,56 46virte] 3H) W Enaﬂrﬂ),e4 80 (m, 7H), 3.75 (m, 1H),
on o

g%? ?H:), (4-(3,4-dichloro-2-fl uorophenyl am no) -
|7_ met MS‘XESI”}%&J*Q& 18 [y rrolidin-1-yl) pro-2-pen-
Example 7: Preparation of 1-((35)-3-(4-(4-bromo-3-chloro-2-
fluorophenylamino)-7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)pro-2-pen-

1-one

The procedure of Example 1 was repeated except for using 4-bromo-3-
chloro-4-fluoroaniline instead of 3-chloro-2,4-difluoroaniline in step (1-6) to
obtain the title compound (140 mg, 55%).

'H-NMR (300MHz, CDCls) & 8.68 (s, 1H), 8.32 (m, 1H), 7.48 (m, 1H),
7.27 (s, 1H), 7.19 (s, 1H), 6.43 (m, 2H), 5.71 (m, 1H), 5.12 (bm, 1H), 4.03 (s, 1H),
3.99 (s, 3H), 3.83 (m, 4H), 2.49(m, 1H), 2.31 (m, 1H);

MS (ESI): m/z = 521.15 [M+H]".

Example 8: Preparation of 1-((35)-3-(4-(3,4-dichloro-2-fluorophenylamino)-
7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)pro-2-pen-1-one
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25 WO 2008/ 150118 PCT/ KR2008/ 003162 The procedure of
Exanple 1 was repeated except for using 3,4-dichloro-2
WO tawgnsans | i ne i nstead of 3-chl oro- 2, 4-di f| uorEEnNkR2008/003162
in step (1-6) to obtain the title conpound (100 ny,
52%9. 5 'H NWMR (300MHz, CDC13) 6 8.58 (s, 1H), 7.94
(m 1H), 7.44 (s, 1H), 7.28 (s, 1H), 7.16 (s, | H),
6.36 (m 2H), 5.63 (m | H), 5.10 (bm | H), 3.99 (s,

1H), Tﬁe Podedurs b Ex@mpRe ( Was 4Epeateld éﬂcei)ﬂfor]lhﬁmg 3, 4231chloro 2-
Em M5 (ESI+): mz = 477, 1 [ M-H +. 10 Exanpl e 9:
9@1 ing dnst@ad of 3-chloro-2,4-difluoroaniline in step (1-6) to obtain the

( 4br 2f|uoro henyl am no) - 7-
tﬂﬂﬁ é‘?ﬂﬂé@? oxy) pyrrgl [ d?/n 1-yl g pro- 2-pen-| -
one ’WIENMK’ sdwmqpfcﬁmm 8.58 (Ixasm)ep;em Qﬁz P44 (s, 1H),

for using bronn fluoroaniline instead

R2& M, dH), 2, 141(@{; lHM datw 2Ha, §.63 émepH)15.49 (bm,dﬁ)aﬁm (s, 1H),

3986 3 Becro RS 26 G2 20 el TR (SO
1. KIg{EST: A= 77 AANST W, 6.60 (m 11, .30

(dt, 1 (m 1H), 3.90 (s, 3H),
3.83 (m 4H) 2.33 (m 2H); MS (ESI+): mz = 487.1

éi’“t'?%!ﬂ 9.32?3%61“%4&5}1 8f h?{@?ﬁf-gﬁf{@%rgko-z fluorophenylamino)-7-
nfbiRixYy ﬂmﬁm’wb%mg ?rcﬂﬁiiﬁ@%l)#k&@zﬁéﬂﬂ =6n¢/| OXY) pyr

rolidi yl) pro- one 2 he procedure of
Exanple 1 was repeated except for u3|ng 3-chl or o- 4-

idin-2-yl h [
SP2h 3hE Sokedifri Go kbl RavanTeppRizd(Guaspt for ugipest-hromo-2-
ﬂlﬂﬁ‘*oﬁr‘lﬂlh@ 199@9@@3(&?0r692 47cﬁﬁ@10roahilﬁ¥7¥a8n:(3 MW@ to obtain the

titleGCi)mpouxﬁl-MZ mg515%)q 1H) 7 35 (m 1H), 7.05 (m
o 15 (N a0 cBekytoyald d WG [l g3 @, 753 ¢
B, 7.4t 84, o), 739 (d, NEBL) 60T, MY, 63832, A4+ (26 1H), 5.19
(m, 1H), 3.90 (s, 3H), 3.83 (m, 4H), 2.33 (m, 2H);

MS (EST"): m/z = 487.1 [M+H]".

Example 10: Preparation  of  1-((35)-3-(4-(3-chloro-4-(pyridin-2-
ylmethoxy)phenylamino)-7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)pro-

2-pen-1-one

The procedure of Example 1 was repeated except for using 3-chloro-4-
(pyridin-2-ylmethoxy)aniline instead of 3-chloro-2,4-difluoroaniline in step (1—6)‘
to obtain the title compound (42 mg, 76%).

'H-NMR (300MHz, CD;0D) 5 8.51 (d, 1H), 8.34 (d, 1H), 7.83 (m, 2H),
7.65 (t, 2H), 7.51 (m, 1H), 7.35 (m, 1H), 7.05 (m, 2H), 6.60 (m, 1H), 6.30 (dt,
1H), 5.73 (¢d, 1H), 5.18 (s, 2H), 4.85 (m, 1H), 3.90 (m, 4H), 3.89 (s, 3H), 2.31 (m,
2H);

MS (ESTY): m/z = 532.2 [M+H]".
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WD 2008/ 150118 PCT/ KR2008/ 003162 Exanple 11:
Preparation of (1-((3S)-3-(7-nethoxy-4-((1R)-1-

wahesiydoetshyl ani ne) qui nazol i n- 6-yl oxy) pyrrol i direTIKRp$003162

0- 2-pen-1-one 5 The procedure of Exanple 1 was
repeated except for using (R -1-. phenyl et haneam ne
i nstead of 3-chloro-2,4-difluoroaniline in step (1-6)
to obtain the title conpound (44 ng, 67% . 'H NWVR

3 1 7. o34 i
Mé% ZscPﬁn ) %r@p@iat{o%( H)ﬁ X (P (gss) 3k ml_bgthﬁiy(ﬁ((lk) -1

nhnnylethynamuemmazmhm 6-510M)pywrollﬂ)n l-yk)pm-zaw(m -one
1H), 5.15 (bm 1H), 3.90 (s, 3H), 3.73 (m 4H), 2.23
(m 2H); M5 (ESI+): mz = 419.2 [M+H +. Exanple 12:

Prepangti fivceliure of E ted excent f AL
1- ((38)- 300 (1 S PaTBenzy 3 [P Teh 2i°cR. o voine (0

pheayietitinedmmst ittsxﬁ;etqhoﬁa-zﬂ)llcbm-a%dlﬂum)q@mlnm indstep {146))tp obtain
0-.2-pen-1-one, 15 T rocedure of Exanple 1 was
tF‘%b‘ﬁﬁt"@H‘p&P&gp(fo%’ b1 (5 %t Tuor obenzyl ) -
1H i ntig f
gm?]?ﬂii nebedd ©%.27 (s, 1H), (7 75)(d 1H) 74%1n(d, 2H),

3- chloro roanlllne in ste

T.D& (M] EH&, td)ﬂ}ﬁduﬂd) (71(16 sy, 1 H35645.8 (m;l-]J‘Il[R6(3§D(OM—IZH) 5.74 (m, 1H),
s?PC%c?)xﬁs 3118 (b, 43,510 @H§H‘> 3@%%4%%,2%??‘%@, X

, - . 85 1H), 6.65
(m 1b§§(]§9322; 'E’@ 4»?6)%8[%&75 (m 1H) 5, 6e(3m(s,H)2H),
5.20 (bm 1H) 396(3 3H), 3.85 (m 4H), 234(m
lﬂ%pa%i@ brdparation ot 1(038)3-(4-(1-G NuoroBenzyl)t Hoindazol-5-

A f

PR, TS YOO RF AN SPhrd e 1 gue
one The procedure of Exanple 1 was repeated except
L T8 arathi e SRl W et 10
%&?&éﬁ%ﬁﬁm 9782 %&ﬂué&i@ﬂ%ﬁ ég%@chlg}l% %M'%(ij&}'ﬁ%%;:\ﬂfklme in step

(71 @4to(dhta1ihllié titlé. cbfnp(dundf(ﬂ'll ng,. 358/oXm 111), 6.59 (m
per KR adebing SBd s B2 (o Gk 08 5e TR 893 (m, 1),
1.9 @HH),%.330hMEED 30 (m, 1H), 7.14 (d, 1H), 7.03 (m, 1H), 6.98 (m, 1H),
6.85 (m, 1H), 6.65 (m, 1H), 6.28 (m, 1H), 5.75 (m, 1H), 5.66 (s, 2H), 5.20 (bm,
1H), 3.96 (s, 3H), 3.85 (m, 4H), 2.34 (m, 2H);

MS (ESTY): m/z = 539.3 [M+H]".

Example 13: Preparation of 1-((3S)-3-(4-(3-chloro-4-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)pro-2-pen-1-one ’

The procedure of Example 1 was repeated except for using 3-chloro-4-
fluoroaniline instead of 3-chloro-2,4-difluoroaniline in step (1-6) to obtain the
title compound (13 mg, 56%).

'H-NMR (300MHz, CD;0D) & 8.34 (s, 1H), 7.89 (m, 1H), 7.67 (d, 1H),
7.54 (m, 1H), 7.15 (¢, 1H), 7.06 (m, 1H), 6.59 (m, 1H), 6.47 (m, 1H), 5.67 (m, 1H),
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Exanpl e 14: Preparation of
1- ((3R)-3-(4-(3-chl oro-4-fl uorophenyl am no- 7-

wOorsgo3 Ui nazol i n- 6-yl oxy) pyrrolidi n-1-yl) pr orQrHRREZNOB/H03162

one 5 The procedure of Exanple 1 was repeated except
for using (S)-(+)-NBoc- 3-pyrrolidinol instead of

U U S ry B
CDC13) 6 8.71 (s, 1H), 96 (S . 7.71(m 16, 10
7.60 (m | H, 7.27 (m 0 6. 45 (m

Exgmple. 14: (Pyepasatios. 05 1(((13R) ﬁH)4 (&k(cbbrps4 ﬂ@lﬂ)’opl!mgﬂammo -7-

wbfg ¥ S ehpy Beip - vipho 2 THa T Sne' >

di f 1 uor ophenyl am no) qui nazol i n- 6-yl oxy) pyrrolidin-1-yl
) pr o- 2- pen-1-one 15 The {Jrocedure of Exanple 1 was
r epeailbd peccasiure dHExamplyl Maameprat@l exasph forysing 69)e(+)-N-Boc-

aC|d nst adof4 X thr 1I|ca|d

LEvTphdRor B, SRR s i nbhRaing! Gn3ges' (Lo 1o Sbtain the
ke VRS mgog;m)asm(s 1H), 831(m1|—|)
792§H D 7.47 (m 111), 7.22 (m 1H), 7.08

(m 1 )NNR430QW2+®DC$3)7&8% (s, LH), 594G %s,( b, 7.71 (m, 1H),

7}4@5(’%’) %%r?i( 721 %415@ fﬁfé&?&!‘ IA@(%%? Z’"iéﬁ)PSZP&apﬁt 15 505 (m,

(BSKH 0 2
?f)u%rdéb:%n%y?o§<3)2géle%?)a%]q%g%gﬁr)lagglol(’r? 2Hy)l oxy) pyrroli
di n 1 yl ) pro-2-pen- 1-one The procedure of Exanple 1

B benzbic ac o HiBaEMIORs o~ 1(3S)-3-(4-(-chloro-24-

benztf:c acidi
d“ﬂ? ﬁ%*%ﬁﬁ%@@%ﬁ@'@o2%‘9‘#??'ﬁ%‘2“."%‘3 Ay enHlone
chloro 2,4 -difluoroani line in step (1-6),
RN S L TR

%@?ﬁ%‘%ﬁ%@ﬁﬂ%@nsteﬁﬁgm 24 }_&tﬁ%Q}étﬁhranilic Iflbcid in step (1-1) to
obdain thefitle Tozrpdumd (2H) mg71%)(m 2H), 6.60 m

5 30 g ggwﬂl{&og&pis,z@pb)ﬂébs 70" é91£ﬁ‘ 84D (m) IJHA) C75‘92 (s, 1H),
7.47 (m. 1H), 722 (m, 1H), 7.08 (m, 1H), 6.44 (m, 2H), 5.72 (m, 1H), 5.13 (bm,
1H), 3.99 (s, 1H), 3.76 (m, 4H), 2.30 (m, 2H);

MS (ESI"): m/z = 431.26 [M+H]".

Example 16: Preparation of 1-((35)-3-(4-(3-chloro-4-(3-
fluorobenzyloxy)phenylamino)quinazolin-6-yloxy)pyrrolidin-1-yl)pro-2-pen-

1-one

The procedure of Example 1 was repeated except for using 2-amino-5-
methoxybenzoic acid instead of 4,5-dimethoxyanthranilic acid in step (1-1) and 3-
chloro-4-(3-fluorobenzyloxy)-aniline instead of 3-chloro-2,4-difluoroaniline in
step (1-6), respectively, to obtain the title compound (42 mg, 75%).

'H-NMR (300MHz, CD;0D) & 8.39 (d, 1H), 7.84 (¢, 1H), 7.68 (m, 2H),
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(m 2H); M5 (ESI+): mlz = 519.2 [MtH + 5 Exanple 17:
Preparati on of

wd 2008140414 3- chl or o- 2, 4- di f | uor ophenyl am no) - 7 PCT/KR2008/003162
met hoxyqui nazol i n- 6-yl oxy) azeti di n- 1-yl ) pr o- 2- pen- 1- on
e The procedure of Exanple 1 was repeated except for

54 0 TR B R SR RE DR T2l TS B g, 660 .
%630 gﬁ QHZPS’.‘;’BCU&(,S’IQ{W’.I%?/? IH}_D%W?%(?Z'}?)%M%%) (m 4H), 2.31
(m%l)(s | , 7.20 (s, 114), 703 (m Il H, 6.21 (m

. 66 2H), 4.51
(m 13()[%5&'@ ’(’2 éiﬁﬁl\‘l%%ﬂ 15 I(\/g](EE? ¥ omz
= 447.1 [ M+H +. Exanpl e 18: Preparatlon of
1-(3-(4-(3-chloro-2,4-difl uorophenyl am no) - 7-

lhmmpka/ d nqubarratﬁmy Iocfx!!9(3+(I46(l3|-chlnrd-2y4-)i,ﬂmmnylamm 0)-7-
20 Th f t d t

(R-(-)- N-BocSpyrrolldlnoI in step(l 6) to obt ai n
the title conmpound (110 ny, 54% . 'H NVR (300MHz,
CDClB)FhS Bro68dyrs, ofl Hxanthl82l (veas fiddcated. 8Xceps, fot H)sing N-Boc-3-

l%)dgg’sy ety ‘éﬂe lgsltgﬁ‘? (()EQ&(%)%’:fO?é %ygryélfbgl%fn(sfﬁ}z iL;g) to obtain
the title (90 zmw m 1 3.43 (m
G R G O Y T,
b b a3 A B0 21 o Lt B BB AT, B4 o513 g, 11D,
08 TEPACE SO AV 00 19 GBS0 2

hydr oM&(ESF)ﬂmW A3 tle@d+HE".
(R -(-)-N-Boc-3-pyrrolidinol in step (1-6) to obtain

the title conmpound (25 ng, 32% . 1H NVR (300MHz,

BB 357 Pebir Lot 1R Ffobn e

ﬁl&lioxy@-uiﬁaidhn-&yl'lbxyﬁ)iﬁﬁ"idﬂﬂ1-y1}lbr,o-2-pen-l-one

The procedure of Example 1 was repeated except for using N-Boc-3-
hydroxypiperidine instead of (R)-(-)-N-Boc-3-pyrrolidinol in step (1-6) to obtain
the title compound (110 mg, 54%).

'H-NMR (300MHz, CDCl5) & 8.63 (s, 1H), 8.32 (s, 1H), 8.07 (s, 1H), 8.00
(m, 1H), 7.04 (m, 1H), 6.64 (m, 1H), 6.42 (m, 1H), 5.79 (dd, 1H), 4.63 (m, 1H),
4.31 (m, 1H), 4.02 (s, 3H), 3.84 (m, 1H), 3.72 (m, 1H), 3.43 (m, 1H), 3.16 (dd,
1H), 2.17 (m, 1H), 2.08 (m, 2H);

MS (ESTY): m/z = 475.2 [M+H]".

Example 19: Preparation of 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 1 was repeated except for using N-Boc-4-

29



10

15

20

25

30

5466 (m 1H, 3.99 (s, 3H, 3.87 (m 2H), 3.53 (m

2H), 1.95 (m 4H); MS (ESI+): nlz = 475.2 [ M+H] +.
woxmsnie120: Preparation of PCT/KR2008/003162

1-((3R)-3-(4-(3-chloro-2, 4-di fl uor ophenyl am no-

7- met hoxyqui nazol i n- 6-yl oxy) pyrrolidin-1-yl)pro-2-pen-

ygRBEiPgdie RN (&) B3 Dol BindiRGTAF S 624 obtain
tﬁétl(l@)CDEﬂﬁOlﬁi‘dE(Qg Bg,Bo%p! i dinol in step (1-6) to
obtain the title co ound éSlO

(300 NMRX@QOM}SZ D(d;) 8 8)63 6, 0LH), nfi/%ﬁréyn 1‘H)287 % s 1H),

B s, 14D, 739 Ty Dl 1B 635 G e, 828004 g g8, e, 1),

£56 (m31 :( 99 (MH) % 83/2(17;6 MHRB)S3 ¢ 1}&55! 1¥95 (41 2H¥,
461. 1 Prepar ation of

N-( 2- I:I)l m{m—ﬂmrzdll\ﬂfﬂd)rophenyl am no) 7- 20

met hoxqu nazol i n- 6-yl oxy) et hyl )acryl am de The
procedure of Exanple 1 was repeated except for using

EﬁfﬂlPi’eUQUl P%epﬁ‘b’ﬁidﬁ%?tlb@(ﬂ')R?-Bt@%t-ﬂlleﬁImlﬂﬁorophenylammo-

Boc-3-pyrrolidinol in step ( 1-6) to obtain

T-methpxy @uinazpbin+eylox§) pyrrolidin-1-yl¥pro-24pR- 1 30@MHz
CDC13+CD3CD) 6 9.12 (s, 1H), 8.49 (s, 1H), 7.73 (s, |
H, 7.48 (s, | H, 7.21 (m 111), 6.47 (s, 2H), 5.71

(m | T*H):'prlé_ﬁé’cﬁlré of E?dﬂ)ngléfl Ja@s(répeaté’d"laxce;{)t £8r sing &83-¢+)-N-Boc-

3.16 (s . Preparation o
I-pyrralidio] Znsteadmf;(R),-({)aN—&a -3-pyrrolidinol in step (1-6) to obtain the

t lin-6-yl di n- 1-yl -
SIS RmpoR L BS kB3 e o Exampl & 17 was T epeat o
exceptyt a Og(gogm@ éDc?rgtS/\@(?ﬁ@ﬁlﬁﬁpmﬁz (m, lH) 7.28 (s, 1H),

PCT/ KR20 162 phenyl ¢t haneam’ ne 1'nst ead
Biets,otd),27 .87 disf 1H)y 640i (m,r2H}),d.dbt(ad, NHR .13 (bm, 1H), 4.08 (m,

o 79 OOM—|Z CDC13) 8 8.55
1?18)”‘%1%*55?? %%134%(1 @ﬂ %%ﬁ 7.10 (Zn I H),
6 50 2 +5.71 m 2 5. 07

%ﬂ%E?w) mgz isﬁm[ﬁﬁ{(]m 1H)( 4, 1;D(m 1I—I)(m3. 99
(s 3H) 1.65 (d, 3H);
Example 21: Preparation of N-(2-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)ethyl)acrylamide

The procedure of Example 1 was repeated except for using fert-butyl 2-
hydroxyethylcarbamate instead of (R)-(-)-N-Boc-3-pyrrolidinol in step (1-6) to
obtain the title compound (26 mg, 23%).

'H-NMR (300MHz, CDCl3+CD;0D) 8 9.12 (s, 1H), 8.49 (s, 1H), 7.73 (s,
1H), 7.48 (s, 1H), 7.21 (m, 1H), 6.47 (s, 2H), 5.71 (m, 1H), 4.48 (s, 2H), 4.15 (s,
3H), 3.78 (s, 2H), 3.16 (s, 2H).

Example 22: Preparation of (R)-1-(3-(7-methoxy-4-(1-
phenylethylamino)quinazolin-6-yloxy)azetidin-1-yl)pro-2-pen-1-one

The procedure of Example 17 was repeated except for using (R)-1-
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M5 (ESI+): mz = 405.2 [M-H] +. Exanpl e 23: Preparation
of 1-(3-(4-(3-chloro-2-fluorophenyl am no)-7-
wOorBloR@s0M ciii nazol i n- 6-yl oxy) azeti di n-1-yl ) pr o- 2PqUERR0081003162
e 10 The procedure of Exanple 17 was repeated except
for using 3-chloro-2- fluoroaniline instead of

p?hel_ﬁrgieﬂ{a%eaf(n;laéj 1§1Ltlé§@ gf' j kﬁlﬁﬁéﬁ(@ﬁ%&%%& Z)bgmé?the t1tlev

dosnpobirld, (18- 89, \7%).1H), 7. 35 (s 1H), 15 7.28 (s, 1H),
1p6 68 (

1H) ﬁ”@@v&@mw DO Bisonis. THDeA A gdy. T Alows, 4H0),
1fo, 0 AN SOEGh A )6 257t Ataf, 3. MO 265730 En2Hh), 4.57 (m,

24 8:3040k 4, A ERLAT PHY 9 99101 aphenssart BR): 7- 20

nmet hoxyqui nazol i n- 6- ony)azet| In-1 y )pro 2- pen-

e The 6@$§Mﬂ6&6f4ﬁgédﬁﬂéH17 was repeated except for
using 3,4-dichloro- 2-fluoroaniline instead of

3 chloro-2,4-difluoroaniline to obtain the title

glénd235 mepﬁ%tno:25 of + Ng@(ﬁggwrl?ro-m&)op%eﬁyﬁﬁnmo) -7-
, 8.15 (m : 7.12 (s
meﬂ@xmumzphnwwxmzmm byDpror-pesyl-one 67 (m

2H) , 451(m1H) 4.26 (m 1H), 4.03 (s, 3H); M
(ESI+): mz 463. 1 [ MtH +. 30 Exanple 25: Preparation

of 1-fHe (p?fo&e'ihﬁ’é‘ loFExanple Uor RREeEYdatéH BRdepf for using 3-chloro-2-
met hOX{‘ﬂ;I nazol i n- 6-yl oxy)azetidin-1-yl)pro-2-pen-1-on

flnorganiiiae 2aveid 66 31ehPOF2 ARbifler Godig2to Pbiairp thtlarcempound

e 17 was repeated except for using 3-chloro-4
(gﬁu%gfgsg% |ne i nstead of 3-chloro-2,4-difluoroaniline

bt
t oo N0 £ 001, FOBDE SEBE, W), 869 (il IR 35 (s, 1HD)

I (s, 151)7748 (@a 3H), H)Z3 ,ZZHIrﬁ682W 116)@13(;”1 IH)) 466 (m, 2H),
4 4. 77 1 4.55

45‘![{ (ﬁ{éé‘mmﬂ@w%@% ,(T 00 (H)s 3H) ; |(vg]

( ESI +MS (ESIT M2 229 MHiNtH]*.

Example 24: Preparation of 1-(3-(4-(3,4-dichloro-2-fluorophenylamino)-7-

methoxyquinazolin-6-yloxy)azetidin-1-yl)pro-2-pen-1-one

The procedure of Example 17 was repeated except for using 3,4-dichloro-
2-fluoroaniline instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (5 mg, 8%).

'H-NMR (300MHz, CDCl;) & 8.68 (s, 1H), 8.15 (m, 1H), 7.34 (m, 2H),
7.12 (s, 1H), 6.28 (m, 2H), 5.69 (m, 1H), 5.17 (m, 1H), 4.67 (m, 2H), 4.51 (m, 1H),
4.26 (m, 1H), 4.03 (s, 3H);

MS (ESI): m/z = 463.1 [M+H]".

Example 25: Preparation of 1-(3-(4-(3-chloro-4-fluorophenylamino)-7-

methoxyquinazolin-6-yloxy)azetidin-1-yl)pro-2-pen-1-one
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Exanpl e 26: Preparation of
1-(3-(4-(3-chl orophenyl am no)-7- 10

worsloR@s0M il nazol i n- 6-yl oxy) azeti di n-1-yl ) pr o- 2PqUERR}008003162
e The procedure of Exanple 17 was repeated except for
using 3- chloroaniline instead of

3 ohl org thpdiflid OB 1ph pARLBLD kIS b Lipe 3-ghloro-4-
fRidedartifine bteadd 0B 3-didorol 24, dlﬂuaﬂ)a(n$l,1ne1ﬁ9 obtain i ﬁﬂe cémpound

7.59 (s, 1 H, 7.44 (t, 1 H), 7.29 (s, | H, 7.19
(g%mg,wﬁ)a 40 (H)m 1H, ( 6. 15sz 1 H)( 571sz 1

(o 1IN, ottt gk p ko 315778, o M, . 10

7342( s, (I pcr.y4 QM' 2 t6@9n(n3 IPXY. T4 (m, 1H), 5 22 (bm tH), 4.77 (m,
net hox gui nazol i n- | am no) benzonl trile
odeRim GO, Ex%ﬁtﬁne HE A48 (e Ex38BK for usi ng

g 2m gif%ﬁggﬁy di*A uggbgﬁﬁéﬁé ‘to obtain the title 25

conpound (90 ny, 40 % . 1H NMR (300MHz, DMBO d6) 6
9.51 (s, 1H), 8.55 (s, 1H), 8.00 (s, 1H), 7.79 (d,
Hxampple7. 5926:s, 1Prgparatmn (t,of1 HIL- (&(%(cblomp)henylamno)ﬁ-

114 0 5 71 (d, 1
Sy ghingiiofingd Fhoty)abatigih- LyDRFp2 Pl one o6 o
1H), 3.97 (s, 3H). 30 Exanple 28: Preparation of
(E)-4-(3-(4-(3-chloro-2, 4-di fl uorophenyl am no) -
7- met Hbgy guoaednrd i of Gi?sdmpdy) d7ewasi mepeajed - ekaept hipr- gsing  3-

obut-2-ene _am /1501
BAFPRIIBE e Ta 65 -oBray deBAOEO N, A gplain #hggtle compound
(ggpﬁ%t@%pxcept for using (E)-4
| am no) - 4- oxobut - 2- enoyl chl ori de instead of
acryl OjtNMR ¢30@MHzo INISA)-ds) & A 1t (st 1B e 8:HpcandiH), 1900 (s, 1H),

79 80,1059 G WD, (o Wiir 7 hels, 3B; Tt 180 pgo om, 110,
7 6 1 ,

918 gL 4 D8 GIUBASOT B, g0 o

R9Bes,G$). 3H); M5 (ESI+): miz = 504.2 [ MeH +. 10

Exanpl e 29: Preparation of
1-(3-(4-(3-chloro-2, 4-difl uorophenyl am no) - 7-

Example 27: Preparation of  3-(6-(1-acryloylazetidin-3-yloxy)-7-

methoxyquinazolin-4-ylamino)benzonitrile

The procedure of Example 17 was repeated except for using 3-
aminobenzonitrile instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (90 mg, 40 %).

'H-NMR (300MHz, DMSO-dg) § 9.51 (s, 1H), 8.55 (s, 1H), 8.00 (s, 1H),
7.79 (d, 1H), 7.59 (s, 1H), 7.44 (¢, 1H), 7.29 (s, 1H), 7.19 (d, 1H), 6.40 (m, 1H),
6.15 (d, 1H), 5.71 (d, 1H), 5.26 (s, 1H), 4.80 (¢, 1H), 4.56 (s, 1H), 4.30 (d, 1H),
3.97 (s, 3H).

Example 28: Preparation of (E)-4-(3-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)azetidin-1-yl)-N-methyl-4-oxobut-2-ene amide
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met hoxyqui nazol i n- 6-yl oxy) azeti di n-1-yl)-2-net hyl pro-2
-pen-1-one The procedure of Exanple 17 was repeated

wez@epso1i®r using 2 nmethylacryl oyl chloride i neteaR®208/003162

acryloyl chloride to obtain the title compound 15 (58

ng, 62% . 'H NMR (300MHz, CDC13) 6 8.68 (s, 1H), 8.10

(m 1H), 7.71 (bs, 1H), 7.35 (s, 111), 7.07 (m | H),

7.05 (s, 1H), 6.44 (d, 1H), 5.37 (s, 1H), 5.16 (m |

H) , thé Ko%d@ﬂé') of 4E)€‘a5n 18 13Hvas 4cpéated e)ééégt for QYsmg (E)-4-
z

(s, 3H), 4 (s, (ESI + I_%
(mt@lamuh@) %@xobué@mnayl @hlomfde(lzl)steaétquacryloyl chloride to obtain

ﬂfl? ﬁﬂF%ﬁH&%‘PQ&?h@)m& 3%Phoxyqui nazol i n- 6-yl oxy) azet i di

n- | - yIp-NMR QB00ME 1z, ODELS &8, 6ﬁh(ﬂs3r1rm)c®pr Ss OIHEXROP! @, 1H),

17 was repeated excépt fof usin
’IfI&()sr dphe i y20a(yi ihH)J hT7 dangl 155), 6. 12 (m, 2H), 5.18 (m, 1H), 4.61 (m, 2H),

h| of ﬁ)’o‘&é%g gﬂgnzggsgk,:%gﬁ éfzgggei/lhglyl chl ori de,

respe 0 [ +title conpound (150
239 . MSY}% S%ONEEQZE%\)HC?H; 6 8. 58 (s, 1H), (7 91n1(;m
1H) 7 32 (s 1H, 30 7.19 (m | , 6.26 (d, 1H),

ﬁmp e4 29 1%}ﬁpzqu)%120ng 0§ 4i-((5|1) (41(%3133&53 %g‘)ﬂmop%gl%mmo) 7-
régtg)é)% %81‘%@ E@?ﬁ@%’&%? %%iﬁa%y Exanpl gl%m’iﬁ repéroz;ltei on

of ”(3 (3-(4- I(3 chl or o- 2 4 dlfluorophenyl am no) 7

nmet ho ui nazol i n-6:y, d 1-

o y1 THE PRGNS oh S UEdITe P EEANG PERboror Thing 2-
réﬁtp’igr | ggio?r ERRY éieoipst‘éﬁﬂ Pﬁﬁﬁ]t A1bAGe t@%BVJlﬁ’Xﬂle t1t1e compound

nst ea acryl oy oride to obtain the
(68t hg 2%pound (8 ng, 12% . 'H NVR (300MHz, CDCl13) S

?m‘” W s ongiae Robihia okl SDoR 10 0m 1, 131 gos. 180,
35 5ty 707 1037 08 . Ay SO LAY 3T 5 A6 On 11D
4.68(rh) 2H)] 4.45 (BQAH), §125H}n: . 1H), 4.07 (s, 3H), 1.94 (s, 3H);

MS (ESI*): m/z =461.2 [M+H]".

Example 30: Preparation of (Z)-methyl 4-(3-(4-(3-chloro-2-
fluorophenylamino)-7-methoxyquinazolin-6-yloxy)azetidin-1-yl)-4-oxobut-2-

enoate

The procedure of Example 17 was repeated except for using 3-chloro-2-
fluorophenylamine instead of 3-chloro-2,4-difluoroaniline and (Z)-methyl-4-
chloro-4-oxobut-2-enoate instead of acryloyl chloride, respectively, to obtain the
title compound (150 mg, 23%).

TH-NMR (300MHz, CDCls3) & 8.58 (s, 1H), 7.91 (m, 1H), 7.32 (s, 1H),
7.19 (m, 1H), 6.26 (d, 1H), 6.03 (d, 1H), 5.22 (m, 1H), 4.75 (m, 1H), 4.48 (m, 1H),
4.31 (m, 1H), 4.24 (m, 1H), 3.99 (s, 3H), 3.71 (s, 3H);

MS (EST*): m/z = 487.2 [M+H]".
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Exanpl e 32: Preparation of
(2)-3-chloro-1-(3-(4-(3-chloro-2, 4-

walkdosmsm ephenyl ami no) - 7- met hoxyqui nazol i n- 6- yl BxyKRZ®8003162
di n- 1-yl ) pro-2-pen- 15 1-one The procedure of Exanple
17 was repeated except for using (Z)-3- chloroacryl oyl
chloride instead of acryloyl chloride to obtain the
title conpound (20 ng, 33%. 20 'H NVR (300MHz,
EXXnmple 1 :5p fpalrationdf. V33 Q8-(40B-clitbro-2,4 diff $or nylamino)-7-
7. 323(3, 1rl|)€e,'iJ 7.05 (m grgﬁ(ego (d 1T H, 6.158 (d ] )
mipthoxyggiradolin-6jyloxy)azetidin-1-yh)3-oxop6o-Icen-2:yl)acetamide
(m 1H), 4.26 (m 1H), 4.04 (s, 3H); M5 (ESI+): nlz =
481. 2 [ M+rH +. 25 Exanple 33: Preparation of

(E) - 3ThBIgR6Seduré 3f Bahiplé N70K8s Poptated except for using 2-acetamido
di fI uor ophenyl am no) - 7- net hoxyqui nazol i n- 6- yl oxy) azeti

agryloyl ¢hlppide-instpad of acoeyl thdonide te dbtain die Blaepmpounnd (8 mg,
W repeat ed except for using (E)-3- 30 chl oroacryl oyl
I"))ri de instead of acryloyl chloride to obtain the

titlel % .
8|. 696(12%@%%%&(’ ?chfﬁ’,’a ?.'6374?(5(}'2@ Xi?i))w@i 1\%’0 793 %, 1H),
Ro0gs, 1501 T33P CT/1KR G0 00318} 7.04 29, ), 6144 )s, 1TH)OS.15n{m, 1H),

o8k b oml s ) G kb 00 308

3H); Nﬁs(ﬁﬁ*j%Wﬁ@o&.H@&@ﬁMW +. 5 Exanple 34:

Preparation 0
1-(4-(4-(3-chloro-2-fluorophenyl am no) - 7-
t hoxyqui pazol i.n- 6-yl axy) pi peri di.p-1 - ro-2-neg-1.-o
mPffe pr °edurlgreé‘la E‘i!ﬁ%/rpl e®19 v@_#é’é@ﬁ’ég'(é%gé(gfcmom'z""
i 3 -0: dﬁ'&l C6 in-1- 2- -
diffaol SpRenylaRiinGl-0-rRell G RARMUOIRCS ISE RS Min; L-yDpro-2-pen
Lonpound 10 (7 nmg, 23%. 'H NWR (300MHz, CDC13) S
8.69 (s, 1H), 8.36 (m 1H), 7.32 (s, 2H), 7.16 (m
2H), 6.61 (m | H, 6.29 (m | H, 571 (m | H, 4.72
(m |

3.57 Frl# ’ ?L‘é?)c?&‘i%? f?]lrsnp‘arﬂﬂ)l%i 9?/5%8@?% Gedpl fot hsing (2)-3-
dhletdperyloyl chloride instead of acryloyl chloride to obtain the title compound
(20 mg, 33%). |

'H-NMR (300MHz, CDCl;) & 8.65 (s, 1H), 8.06 (m, 1H), 7.70 (s, 1H),
7.32 (s, 1H), 7.05 (m, 2H), 6.50 (d, 1H), 6.15 (d, 1H), 5.18 (m, 1H), 4.72 (m, 1H),
4.60 (m, 1H), 4.47 (m, 1H), 4.26 (m, 1H), 4.04 (s, 3H);

MS (EST): m/z = 481.2 [M+H]".

Example 33: Preparation of  (E)-3-chloro-1-(3-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)azetidin-1-yl)pro-2-pen-

1-one

The procedure of Example 17 was repeated except for using (E)-3-
chloroacryloyl chloride instead of acryloyl chloride to obtain the title compound
(18 mg, 30%).

'H-NMR (300MHz, CDCl3) & 8.69 (s, 1H), 8.28 (m, 1H), 7.34 (s, 1H),
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15 Exanpl e 35: Preparation of
(R -1-(4-(7-met hoxy-4-(1-

w@esyioetshyl am no) qui nazol i n- 6-yl oxy) pi peri di "PAMKR}(08/003162
-2-pen-1-one The procedure of Exanple 19 was repeated
except for using (R -1 20 phenyl et haneam ne i nstead of

T abG {08 Gy 1B Rfieb 33060EE: 10248, 18D 483 (m, 21D,
4(zﬁsgvll-bH)742@(ﬁmlH3FMSZs351)(m 3H), 13275(218 (1H),

2H) | M%QESE% mfay= 4 BZC\FM?H] 3H), r3n86 (m 2H), 3 67

(m 1H, 3.50 (m 1H), 1.83 (m 4H), 1.68 (d, 3H); 25

M5 (ESI+): mz = 433.3 [ M+H] +. Exanpl e 36: Preparation

Kaniple?- 84: (Prép Qi‘fﬁ’dl@r @f2- f—t#@-gmwﬁmﬂlfﬁmfrhenylammo)-7-

nmet hoxqu nazol | n- 6-yl oxy) pi peri yl) pro-2-pen-|
metho3yquinazelinceyloxy)pip npl-ﬁl)pyowﬂapendpem ed except
for using 3,4-dichloro 2-fluoroaniline instead of
3-chloro-2,4-difluoroaniline to obtain the title

CONPOYRE prscetiire b3 Bxample WO @Qg%ﬂé—a@&ﬂgxcept for using 3-chloro-2-
PCT/ KR2008/ 003162 ' H |\/R (300MHz, CDC13) 68 6

flubtyaniBn@dngtead FP: clﬂo®12 (lrdlﬂgppoandlrmtq letagm;he Bt ngmpound
@ n%snm H, 4.75 (m 114), 4.02 (s, 3H),
(ni]%%)z 3.60 (m 2H), 1.86 (m 4H): MB (ESI+):

Mz =T43MVR [(Bbol Lz, @Démrm%ﬁ(?s 1ROERBAGON DY, 7.32 (s, 2H),
1- (4- (4- ( 3- et hynyl phenyl am no) - 7-
Tk Gox3d )i hak Gin |11H3 wam BEped i7di(m, 1H), ¥ pi2o0n- Péh 41010(s, 3H),

3?%} (rahflﬁgrﬁ’?ﬁgm ?ﬁﬁﬂ?ﬁ/%z léﬁ%’afngﬁ ?{Eﬁgggegf except

3- chl RI92sE) d,hleaaquagr[q\}ﬂnﬁ to obtain the title
conpound 64 (SOOI\/HZ DMSO- d6) 8

7.90 (s, ,775 (s, ,696 (s, 6.93 (s,

Exgrpls 23([” kit 61’57!)2% 3figfl 21y 08,7 m(@@sﬁ%% aptyfky-4-(1-
[{lﬁ'nyﬂi'llyla%nﬁi’o)&mna%'ﬁﬂm-@-yﬁﬁ(ﬁﬁipe?ﬂm-llyf)i)rém-peﬂ»'i éhd -

The procedure of Example 19 was repeated except for using (R)-1-
phenylethaneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (11 mg, 30%).

'H-NMR (300MHz, CDCl3) & 8.52 (s, 1H), 7.43 (m, 2H), 7.35 (m, 3H),
7.27 (m, 1H), 7.23 (s, 1H), 6.59 (m, 1H), 6.28 (m, 1H), 5.68 (m, 2H), 4.62 (m, 1H),
3.95 (s, 3H), 3.86 (m, 2H), 3.67 (m, 1H), 3.50 (m, 1H), 1.83 (m, 4H), 1.68 (d, 3H);

MS (ESI'): m/z = 433.3 [M+H]'",

Example 36: Preparation of 1-(4-(4-(3,4-dichloro-2-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3,4-dichloro-
2-fluoroaniline instead of 3-chloro-2,4-difluoroaniline to obtain the title

compound (3 mg, 13%).
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Exanpl e 38: Preparation of

1-(4-(4-(4-chloro-2,5-di net hoxyphenyl am no) - 7-
wOorsloR@s0M cili nazol i n- 6-yl oxy) pi peri di n-1-yl) pr o-BPER2008/003162

ne 20 The procedure of Exanple 19 was repeated except

for using 4-chloro-2,5 di met hoxybenzeneam ne i nstead

Comodta Va5 Ml COEE)G R ko) ot o/ 51 4 310,
LA &R P 1 900, s .20
3169 (m219B 1.9 (m24H)11), 5.65 (m 1H), 4.63 (m 1H),

4. 29 ..3,93 +3.71 (s, 3H), 3.60 (s,

3H) ]&f%m ey 4§f~3iﬁ%ﬁ)ﬂ 214), 1.61 (m 2H).

Exanpl e 39: Preparation of

1-(4-(4-(4-Dbrono-3-net hyl phenyl am no) - 7-

Emstrhpley quidTazol iPrepayatioay) pi pler i di-(d-(4-(Bethynyipbenylangino)-7-
e, 30 The

.oced f EX 19 d
eosang B lRca 0 Rinery PRk T DREaT R IeRbad of

3-chloro-2,4-difluoroanil.ine to obtain the title 36
WO 2008/ 150118 PCT/ KR2008/ 003162 conpound (70 ng, )
27% . Thet piviRedaE0NHz Expiomgte d69 6vas. 4dpgated 1¢xcepB. 6 using 3-

egﬁc’ggjf@ﬂze%ﬁn%n%s g@%e(% of %Fﬁ%qoéo%ﬁggﬁuozoaﬁhﬁi 'tg got%[%h the title
c%)h')poua)d?&(lﬁ% ), 3.84 (m 2H), 3.52 (m 2H), 2.36

s, 3H, 1.95 (m "2H), 1.69 5 (m 2H). Exanple 40:

Pr epa}H{NMR 6300ME; DMEO-dgop7 HyisphbnyT dfi(so) HY-6.96 (s, 1H),
68 (oot EE Gty F EoIF 6 48 a2 tDL 3 G Bl op 3

: . ! _
1E9f, 448 037_9,22"%)_%9'” RBEPEB HBNG2 51@.6{1%?@13&),0{9?'(@1, 2H), 1.61 (m,

3-¢hl or ifludroaniline to obtain thée ti
Anpound (60 ny, 32%. ' H NMVR (300MHz, DMBO-d6) 6 9. 36
(s, 1H), 8.39 (s, 1H), 7.94 (s, 1H), 7.62 (d, 2H),
7.24 (d, 2H), 7.19 (s, 111), 6.82 (m | H, 6.10 (m |

o ; 44/3-@0 2.5 lamino)-7-
PagyiieIsPpeoaydion 0147342 SyfiRcliogyihnylamino)
mébhoxydquithzobin-@loxy)phteridin- Ry])pra-2pef-d-onéd) .

Exanpl e 41: Preparation of
1-(4-(4- (mtol uidino)-7-methoxyqui nazolin-6-
The procedure of Example 19 was repeated except for using 4-chloro-2,5-

dimethoxybenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (56 mg, 25%).

'H-NMR (300MHz, DMSO-dg) & 7.90 (s, 1H), 7.90 (s, 1H), 7.75 (s, 1H),
6.96 (s, 1H), 6.93 (s, 1H), 6.93 (s, IH), 6.80 (m, 1H), 6.57 (s, 1H), 6.08 (m,
1H), 5.65 (m, 1H), 4.63 (m, 1H), 4.29 (m, 2H), 3.93 (s, 3H), 3.71 (s, 3H), 3.60
(s, 3H), 2.60 (m, 2H), 1.93 (m, 2H), 1.61 (m, 2H).

Example 39: Preparation of 1-(4-(4-(4-bromo-3-methylphenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 4-bromo-3-

methylbenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
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yl oxy) pi peri din- 1-yl)pro-2-pen-1-one 20 The procedure
of Exanple 19 was repeated except for using

wonrrdoshiioiti ne i nstead of 3-chloro-2,4-difl uor csou/KR2m®8/003162
to obtain the title conpound (70 ng, 33%. 'H NMWR
(300MHz, DI\/SOd6) 6 8.42 (s, 1H), 8.18 (s, 1H), 7.94

111), 7.52 (s, | H, 7.24 (t. 1H),
émé’?“{ﬁ?l”é 2(7%")81 (2n 114), (2 07 (H)m | H),(tzs ?)65
(m 1y, W@dﬂMH&'{'l)MﬁOG)&)(&S) 43H, 13%8246% Qﬂﬂ,ﬂ 95 (s, 1H),

47
7289 (mEAboT 2143 1 1Hr)e@366(m iH)s? 6,10 (m, TH), 567 m, 1H), 4.78 (m,

e

(he 0 The procedure of Exanple 19 was repeated except
for usi ng 3- bronpbenzeneani ne instead of
3-chloro-2,4-difluoroaniline to obtain the title 37

Sl L RSB Ao
#ﬁ%ﬂfﬁ)qﬁﬂéii%lnlﬁylﬁx&pﬁ%rfs%m ﬁ?‘i)rrﬁ-ﬁéeﬁmom 3H§3, 21
371(m1H) 358(m2H) 198(m2H) 1.85 (m

1 ( 4- i‘he pr pq{gﬁagm ﬁo 7was repeated except for using 4-
@B%%QH&&% 1h@ 11§sté’e{(9255’ B%h‘l’&ro'-? undifruptodiBne td@Btdin ehe title

e procedure of Exanple was repeated except
chatpousidr(§03mgd,B2%s). orobenzeneam ne i nstead of

O Rt A SIS R 0 4B, 2. 1,
76%@@}1) 77@41(%52}917)1’9(15 @12{)(6'82%)79 IHB 7629 ((nmn?ﬁ)s 67 (m, 1H),
4 (m41H8 3.82 (s, 3H), 33D¢n, gZSH) 3H}3 ('ﬂ 28), (3r422m)2 ’488 (m, 1H),
w”%gg%oh%&(m”btﬁ%% é‘l{&f“chf?ropﬁin%ﬂ’hﬁ) o

met hoxyqui nazol i n- 6 onxy)plperldln -yl) pro-2-pen-I -
ne

Example 41: Preparation of 1-(4-(4-(m-toluidino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using m-toluidine
instead of 3-chloro-2,4-difluoroaniline to obtain the title compound (70 mg, 33%).

'H-NMR (300MHz, DMSO-dg) & 8..42 (s, 1H), 8.18 (s, 1H), 7.94 (s, 1H),
7.57 (d, 1H), 7.52 (s, 1H), 7.24 (¢, 1H), 6.92 (d, 1H), 6.81 (m, 1H), 6.07 (m, 1H),
5.65 (m, 1H), 4.78 (m, 1H), 3.90 (s, 3H), 3.82 (m, 2H), 3.47 (m, 2H), 2.31 (s, 3H),
1.97 (m, 2H), 1.67 (m, 2H).

Example 42: Preparation of 1-(4-(4-(3-bromophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3-

bromobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
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The procedure of Exanple 19 was repeated except for
using 3,4 20 di chl orobenzeneam ne i nstead of
w@B2kiane 2, 4-di fl uoroaniline to obtain the tirkrdEBKR2008/003162
compound (47 ng, 46% . 'H NWR (300MHz, CDCl13) 6 8.51
(s, 1H), 7.92 (m 2H), 7.62 (m 114), 7.30 (m 2H),

6 62 1H), 5.69 1H), 4.98

°fPBp°“§H]§%iL(FR¥ 2/253 (rsnsﬁHzm 2H) | (rsnsstm 2H) | T ge

(m(44l(ﬂ Nl@?{h@@(rmm 4SDOR) P RISH (9T 7.89 (s, 1ED, 7.69 (m, 1K)
nme OoXy-

4
T4 (mqubrﬁaéhWaAHgoé aLlu(maﬂbI); »08 (m dx)) pi83e.dlith: B-9A (s, 3H),

9%@33%@?2%%?{{’ ?Ig}}hﬁg&q 29@ £38lnE3ppl e 19 ves

trifluorobenzeneani ne |nst ead of
3-chloro-2,4-difluoroaniline to obtain the title

Examplend (48:2 nofreprrationt Nvrf( 30d|‘o(4:(4 (bghl;)rophgnyblmino)ﬂ-

émﬁ%emoﬁg&m%emgﬁeﬁ%% péiifghe o 65 (m

6.27 (m 1H), 5.73 (m 1H), 472(m1|—|) 4.02
(s "3H), 3.89 (m 2H), 3.71 (m 1H), 3.58 (m 1 _
.01 The procedw® (afSIExampiez 12 268 3epaiad +exBpExtrpuging 3-

cil?((rggﬁqéj %&gﬁ%mjgstgaqré{fh%%oerﬂﬁ érﬂlﬂg?ro?mlme to obtain the title

d&%{ﬂm&qlﬂgnﬁgqg%)G yl oxy) pi peri di n-1-yl) pro-2-pen-1 -
E}E procedure of Exanple 19 was repeated exce
for u

t
MR (B oVIEIZ @Bmgl&ér@eﬁiedﬁh& 8hds.ebld).of 62 (m, 2H),

Tabrori a0kl Y6098 0L 6 Kl HIES el 180568 (.

1(1%) 3?92% (s, §IEI?‘33 gs 1(911%) (] 4%%%@1{31@29 (m7 2@15) (1094 @rH)ZH)

569m1H) 480m1,394 s, 384

a;ap@n d15” Preparifioniy ofi s kii%(é 44&&%}@;%!%“1“0) 7
ﬂéﬁ@&é&gﬁéﬁo% :}}lﬁi)ﬁuoéy) pI pe g)zl_ ?/[Il)lp(r)g? 2-pen-1-o0
ne The procedure of Exanple 19 was repeated except
For uSi'.he prsdc%dure of Example 19 was repeated except for using 3,4-
dichlorobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (47 mg, 46%).

'H-NMR (300MHz, CDCl;) & 8.51 (s, 1H), 7.92 (m, 2H), 7.62 (m, 1H),

7.30 (m, 2H), 6.62 (m, 1H), 6.28 (m, 1H), 5.69 (m, 1H), 4.98 (m, 1H), 3.97 (s, 3H),
3.86 (m, 2H), 3.58 (m, 2H), 1.88 (m, 4H).

Example 45: Preparation of 1-(4-(7-methoxy-4-(2,3,4-
trifluorophenylamino)quinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 2,3.4-
trifluorobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (3.2 mg, 3%).

'H-NMR (300MHz, CDCl3) & 8.70 (s, 1H), 8.46 (¢, 1H), 7.34 (m, 2H),
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20 di net hyl benzeneam ne i nstead of
3-chloro-2,4-difluoroaniline to obtain the title
waezopeine (55 nmg, 24% . 'H NVR (300MHz, DNMSO d&)T/BR2102803162
(s, 1H), 8.39 (s, 1H), 7.94 (s, 1H), 7.48 (m 2H),
7.18'(3, 1H), 712(d 1H), 6.82 (m 1H), 6.09 (m

R oao0g S (2 G A ST o187 A% o) . am)

318?%(2'111) 231%1 (4, @H;(mssm 1HGXR0PI(f, 28L); Pr epar ati on of
et Noxy-4-(4-

phenoMS s ):aivzrod 83 NI 'n- 6- yI oxy) pi peridin-1-yl)p
ro-2-pen-l-one 30 The procedure of Exanple 19 was
repeat ed except for using 4 phenoxybenzeneam ne

ExuithpRd 86: 3PebhFdtioh 4ofli 1‘1Le40{3 mlﬂhbas-s-ﬁ:e@by?henymmno)ﬂ-
title conpound (81 ng, 30% 9 WD 2008/ 15011
merb/oxmuumomi(fryloxwpmlqlaewﬂproavsgldeyns 9.43 (s,

1H) 8.42 (s, 1H), 7.94 (s, 1H), 7.74 (d, 1H), 7.83 (t,

2H), 7.20 (s, 1H), 7.05 (m 5H), 6.83 (m 1H), 6.10

( m8511(1‘1he pé'?_f):&ﬂlré IOf l%)ld)mpléb lmwﬁmreﬁé'&ted %x@@pt(lﬁ)é éﬁhDg. 4-fluoro-3-
ylh@?mmapﬂge Jigstepd e(piéﬁgthlqm 2)\4 dlﬂuoroamlme to o tam the title

ro- 1H i nden- 5-yl am no) - 7-
CIQE{H?&SE% |nlﬁ‘%’gﬂ%)/?6 yl oxy) pi peri di n-1-yl ) pro- 2- pen- 1 -
D8Rl npmeauectsemw 95 (s 1H),
for u5| ng 2 -d|h dro 10 1 |nden- Zanine instea

7365:(do?rfx1))ﬂ2@6h fl or7d67nﬁf,l 14} 6.85 Gt dHn, 648 (. tlikD), 569 (m, 1H),

DI TR %%‘.% %T% A 729&3?9?6 s 349 *228 G

., 7.18 | H), 6.82
311)44,9(4%”102}@ ,1 715"1 2567 (d, 1H), (Z 78 (m 1H), gmgz

(s, 3H), 3.84 (m 2H) 348(m 2H), 2.86 (g, 4H), 15

Biqmpley. (47, qPrepatafior hyaf ol s P dTBiethY iR radhin)-7-
Hbg‘?ﬁ#&g)?g}cg 3‘?’&%@ arrppﬁglﬁgaﬁgxtl)elgggfédngclept

for usi ng 4-am no-2,6 dichl orophenol instead of

3-chl % proceguIeI uocP' %?(g}nlp é Owgsb tr%iagattegeexclzept for using 3.4-
dimethylbenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (55 mg, 24%).

'H-NMR (300MHz, DMSO-dg) 8 9.29 (s, 1H), 8.39 (s, 1H), 7.94 (s, 1H),

7.48 (m, 2H), 7.18 (s, 1H), 7.12(d, 1H), 6.82 (m, 1H), 6.09 (m, 1H), 5.67 (m,
1H), 4.78 (m, 1H), 3.92 (s, 3H), 3.84 (m, 2H), 3.49 (m, 2H), 2.24 (s, 3H), 2.21 (s,
3H), 1.99 (m, 2H), 1.68 (m, 2H).

Example 48: Preparation of 1-(4-(7-methoxy-4-(4-
phenoxyphenylamino)quinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 4-
phenoxybenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title

compound (81 mg, 30%).
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compound (2.1 ng, 7% . 'H NWR (300MHz, CDC13) S 9.05

(s, 1H), 8.87 (s, 1H), 8.66 (m 1H), 7.83 (s, | H),
wo2081foms 111), 6.82 (m | H), 6.24 (m 114), ECBERLB/003162

1H, 4.79 (m | H, 25 3.99 (s, 3H), 3.52 (m 4H),

2.24 (m 2H), 1.93 (m 2H). Exanple 51: Preparation of

SRR BRSSPI I o790 1,

TR (cBQ}F)hEI SKGCEHI)TEZOf(s EXEH. @5 Ml 3H?, 6. 8@@4 a¢1)e8aein, lH)
for using 5-amno-2 c Ioro henol instea

5PTtmott)2, 4.7¢ mudridahPP |(ﬁ,e31ﬂ)3 b & 2Hr)e3t46t (8, 2H), 2.01 (m,

AP R 2062l e Y?o%&‘i?f 1?:%32) 6 8.87 (s,

1H), 848(3 1H), 757(m 1H) 737(s | H, 7.17
(s, 1H), 07 (m 1H), 6.80 (m 2H), 09 (m |
Pbxampl@m49111’)repauat®® (ef - (442,@edr(hs/drg 1-igdgn-Y-ylamino)-7-

nesthinsr iz linZek o pfpdsfinnpo NN B

1-(4-(4-(2-chl oro-4-hydroxyphenyl am no) - 7-
nEthoquU|nazoI|n 6- onxy)glperldln 1-yl)pro-2-pen-1
ne ThEhgpoewdure o ExBrpipllB wWas masatcémacmofoem@m%%ﬂlhydro-

RS SRR S0 SSRGS, goain e e
c%ﬁgmﬁHHQ63 1& (29%6/:%};13 40‘1/()H) gl-g“j\L/R gSOOM—IZ DI\/BO d6) 6

111), H’ I\?MR cBOOMHZ OMBEQ-dq) d 98L, (S6IH£D% A (1,1141)1) ”B%(ﬁs 1H),

7(3699@ 15D, $140& T a1 o1, TSl ék')lﬂg,rg%%nums 10 (d, 1H),
14 L, S g, 25,00

ln%(mxé'ld)uhéﬁﬁm 2Hg- yI oxy) pi peri di n-1-yl ) pro- 2-pen-1 -
ne The procedure of Exanple 19 was repeated except
for using 2-am no-5 20 chl orophenol instead of
I 59:2pfepi LdaL@ae 3, 9-dpdi1atoLat ' nylamino)-7-
EXstipfy 30 phefindtital BE1-- QRS B AL ALy phenylauino)-7
l(lst,hokty‘lllulﬂaz&ﬁnéﬁqyldxy)piﬂer&ﬁn(Ii-yl)pm-,Z-pé’n-ZBOQs, I H),
7.00 (m 114), 6.83 (m 1H), 6.81 (m 1H), 6.26 (m
1H), 5.77 (m 1H),

The procedure of Example 19 was repeated except for using 4-amino-2,6-
dichlorophenol instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (2.1 mg, 7%).

'H-NMR (300MHz, CDCl;) § 9.05 (s, 1H), 8.87 (s, 1H), 8.66 (m, 1H),
7.83 (s, 1H), 7.36 (m, 1H), 6.82 (m, 1H), 6.24 (m, 1H), 5.61 (m, 1H), 4.79 (m, 1H),
3.99 (s, 3H), 3.52 (m, 4H), 2.24 (m, 2H), 1.93 (m, 2H).

Example 51: Preparation of 1-(4-(4-(4-chloro-3-hydroxyphenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 5-amino-2-
chlorophenol instead of 3-chloro-2,4-difluoroaniline to obtain the title compound
(8 mg, 15%).
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5.71 (m 1H), 4.02 (s, 3H), 3.66 (m 2H), 3.39 (m
2H), 2.10 (m 2H), 1.90 (m 25 2H): MS (ESI+): mz =

wolaibs/250iMd-H] +. Exanpl e 54: Preparation of PCT/KR2008/003162

1-(4-(4-(3-chloro-4-(3-

fl uor obenzyl oxy) phenyl am no) - 7- met hoxyqui nazol i n-6-yl o

Exhimp e NUR 00 Pl CIEE) 8887, PHE, §48 L RREy o787 Um, 110

74317 &012906/1375(91111%) PCa7 W@ﬁ&/@@éﬂ(ﬁ?m) 609 (m, 1H), 5.71 (m, lH)
of obenzyl oxy) benzenean ne i nst

4393c(m1 dHy; .08 (su 3H)J<3r6£hfml 2Hp 328 (mbBHl)nZ Oﬂaémt 2H)el.63 (m, 2H).

conpound (75 ny, 27%. 1H NMVR (300MHz, DMBO- d6) 6 8.39
(s, 1H), 7.81 (d, 1H), 7.80 (s, 1H), ' 7.03-7.68 (m

iy, 52:( Progalio 3 L7eAPenry & GRukiibhedy nino) 7

Bedxyqitdplin26-gloxXy)pifirjdinil-§Dpfoy2-pendl-odxanpl e 55:
Preparation of 1-(4-(4-(3-chloro-4-(pyridin-2-
yl met hoxy) phenyl am no) - 7- met hoxyqui nazol i n- 6-yl oxy) pi p

er ' di ?hle fﬁ‘béé&fu?e &f %ng;ﬂe 19 GAE rdpiéatdd @LEPHBr Aking 4-amino-3-

was repeat ed except for usi ng chl or o-4-
c¢1mmpkierrol Anstead b 3xgh) b2 drdifluioneanihse ecadbtaﬁn the title compound
g chl or -2, 4- dlfluoroanlllne to obtain the title
6o )(75 ng, 16%. 15 ' H NVR (300MHz, DMSO-d6) 6

8 56 (}SM(%&W EMSE'%%)% 9@2(0;1 1?1*;99337(s§|)§H§d83l (s, 1H),
7(37 (th, BY), 7.21%d,(Thl), B:96 (s, 6H3;L6(851(m 1Hj), 66302(2n (4HD), 16.09 (m, 1H),

sth (m: SHac. fhiomonf. 3924500, 546 b4, 36 sy 2392 m, 210,

( 1.91 (m 2H). 20 Exanple 56: Preparation of
! m&’%{% gtcryl oyl pi peri di n-4-yl oxy) - 7-
met hoxyqui nazol i n- 4-yl am no) benzoni t rile The

kaPIfo bz AEPAFRGOR n f e 4ol i-chioro-2-hydroxyphicaylinino)-7-
SNSRI SRR IEARAL . 2,
(s, 1H), 8.58 (s, 1H), 8.40 (s, 1H),

The procedure of Example 19 was repeated except for using 2-amino-5-
chlorophenol instead of 3-chloro-2,4-diflucroaniline to obtain the title compound
(7.9 mg, 17%).

'H-NMR (300MHz, CD;0D) & 8.35 (s, 1H), 7.87 (m, 1H), 7.46 (d, 1H),
7.23 (s, 1H), 7.00 (m, 1H), 6.83 (m, 1H), 6.81 (m, 1H), 6.26 (m, 1H), 5.77 (m, 1H),
5.71 (m, 1H), 4.02 (s, 3H), 3.66 (m, 2H), 3.39 (m, 2H), 2.10 (m, 2H), 1.90 (m,
2H);

MS (ESI"): m/z = 455.2 [M+H]".

Example 54: Preparation | of 1-(4-(4-(3-chloro-4-(3-
fluorobenzyloxy)phenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-1-
yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3-chloro-4-
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8.16 (m 1H), 8.01 (s, 114), 7.59 (m 2H), 7.29 (s,
1H, 6.88 (m 1H), 6.12 (m 1H), 5.71 (m 1H), 4.86
wd mo0s/14di1s 3. 98 (s, 3H), 3.90 (m 2H), 3.55 (mPpdiKRr2008/003162
2.08 (m 1H, 1.76 (m | H; 30 Ms (ESI+): nlz =
430. 3 [ MtH] +. Exanpl e 57: Preparation of

(%@f&@qﬁﬂ% Gl rp@s%tlgﬁ%{)gfflét%gw P "aibro %24 Auoroaniline to

o'E%H%‘é’ﬂﬂé@@ ohﬂd%yh@m%)perl di n-1-yl)pro-2-pen-1-o0
ne The procedure of npl e "19 was rg&eat ed except for

usi ng' EB-NIMIRo ( 300MHiz) [RMS@ﬂdd)law&,Wr(s,t ¥ B81 (d, 1H), 7.80 (s, 1H),
R 2 AP UBIED R R B b 20 20,
1 o4
S A A e ) Sy 1920
| H), 5.72 (m | H, 4.81 (m 1H), 3.81 (s, 3H),

3.65 (m 2H), 3.3 (m 2H), 1.95 (m 1H); M (ESI+):
mz = 457 [MH—I]+ 10 Exanpl e 58: Preparation of

t58OXY- 4 (4-(4-(3-chloro-4- din-2-
E(]xt r |? uororret hyl )l;fé)ar ztalr?lnno) qul nazo‘ [ n(6(y cox%opl p(g?lln -

yline tHox) pheny anpian)-7imetieo x5 uihzzglime 6 ed oxy) paperid mxbtyd) pro-2-
19 was repeated except for using 3-

Pefrl-oMgor onet hyl ) benzeneani ne i nst ead of

3-chloro-2,4-difluoroaniline to obtain the title

conmpound (18 nmg, 21 % . 'H NWR (300MHz, DMSO d6) 6

9. 66 The ptbdeduse ®F Hxample)19 %aﬂlep{eatede&cept &"of)ns'(nngl 3-chloro-4-
26 (m

(%%Dic’iipze @?@%{&)X%/Egenzggeazpbne an%d( rﬂf H*;hrlrg)r@ g)g (El uoxi(?%mlme to
it A Fmdyhl QLR 17, D arglo (i "
Exanplid-M®IR B3 @Mt DMSOEdg) 5 8.56 (d, 1H), 8.40 (s, 1H) 7.90 (m, 2H),
T4 (bl ?7&(5"&2[131)2 Ty Teke pdr . R 1780 62 AFDe .15 Gn. 200,
G6) [ PSSR T9498 190, AT A o S5 88 g 3097,

B9Z (W02 H), 23 .49 dird, RED)] DOBI(ki, QRIS 0 2dIt @i, RH A .91 (he2H).

Example 56: Preparation of  3-(6-(1-acryloylpiperidin-4-yloxy)-7-

methoxyquinazolin-4-ylamino)benzonitrile

The procedure of Example 19 was repeated except for using 3-
aminobenzonitrile instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (27 mg, 28%).

'H-NMR (300MHz, DMSO-dg) § 9.71 (s, 1H), 8.58 (s, 1H), 8.40 (s, 1H),
8.16 (m, 1H), 8.01 (s, 1H), 7.59 (m, 2H), 7.29 (s, 1H), 6.88 (m, 1H), 6.12 (m, 1H),
5.71 (m, 1H), 4.86 (m, 1H), 3.98 (s, 3H), 3.90 (m, 2H), 3.55 (m, 1H), 2.08 (m, 1H),
1.76 (m, 1H);

MS (ESI"): m/z = 430.3 [M+H]".

Example 57: Preparation of 1-(4-(4-(3-chloro-4-fluorophenylamino)-7-
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compound (11 ng, 27%. 30 'H NWVR (300MHz, DMSO- d6) 6
8.91 (s, 1H), 8.53 (s, 114), 7.92 (s, 1H, 7.58 (m

wekps150487 (m | H), 6.88 (m | H, 6.21 (m 18H)/KR2008/003162

582. (m | H, 4.90 (m 1H), 3.99 (s, 3H), 3.73 (s,
3.82 (m 2H), 3.60 (m 2H), 2.11 (m 2H), 125

féﬁéﬂ¥§a“}ﬂw¥%ﬁo%é?‘g“ DRIRSFIinSL SprS- 8O R, ot on of

1-(4-(4-(4-chloro-3- nethylphenylan1no) 7- 5
met hoxyqui nazol i n- 6-yl oxy) pi peri din-1-yl)pro-2-pen-1-0
ne ThE&hepoocwdiure ocﬁfE)Exrm’rpl 19 Was wepeatehexcapt fox veipg 3-ohloro 4-

ff}-‘SI A 4Bg glllsifriagﬂ f?)’f éo“rl'gg’iﬂ A ﬁpgp%%]q? oltﬁ teaﬂ} Ofitle compound

grpound, (13 ny, 10%. 10 1H-NI\/R(300I\/HZ DI\/SOd6) 8
(32%@ °)( 8.43 (s, 1H), 7.95 (s, 1H), 7.65

MBOON‘HHZ DMBO¢de) 31860 (8. BI), (842 !IH)IH)B 8122 (m, 1H),

séi‘%w H.5735 s 18D, 0,22 6y f115 8,88, Ty 628 Gt T, 2 6, 110,
X557, =

8 IR AT 0BT, LG9

1- (4- (vtS(ES]B)om(z%%%IZC[MﬁHQ:nyI am no) - 7-

met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl)pro-2-pen-1-0

ne The procedure of Exanple 19 was repeated except

]gﬁ{lﬁporng 4-8gomo-3 e Fhﬂi(ﬁpenzen%fm ne ingj- Fﬁ%&ﬁoxy-4-(3-

0- 2, 4- d|fluoroan Ine to obtain the trt

(tﬁﬂnomﬂetﬂﬂ)mnﬂiﬂﬁnﬂdﬂimﬂn’%ﬁ@ﬂﬁy)pﬁﬁm@m 5‘)’3)13‘3'2 pen-
(s, 1H), 7.98 (s, 1H), 7.56 (m 2H), 7.39 (m |
Iropg (m 1H), 6.62 (m 111), 6.29 (m 1H), 5.71 (m I
H, 4.67 (m 1H), 3.99 (s, 3H), 3.82 (m 2H), 3.60
(m 2H), 2.11 (m 2H), 1.25 (m 2H); 25 M5 (ESI+): nlz
= 517T‘He[ btiddedurdExainit eantple FPerwsatrepesated except for using 3-

4( 4- br ono- 3-f] uoro

ﬂélzq;]zqeﬂeegnyqeowy hen@% %quﬁo%) z’l“)%‘ﬂb‘oéoaé‘éhnel 1@ obtain
tﬁg}“@%"ﬁg’%&‘?‘gﬁgﬁg@%e’l laj).Exan'pI e 19 was repeated except

'H-NMR (300MHz, DMSO-dg) 8 9.66 (s, 1H), 8.63 (m, 1H), 8.41 (m, 2H),
8.02 (m, 1H), 7.46 (m, 1H), 7.26 (m, 1H), 7.13 (m, 1H), 6.86 (m, 1H), 6.12 (m,
2H), 5.79 (m, 1H), 4.95 (m, 1H), 3.96 (s, 3H), 3.87 (m, 2H), 3.53 (m, 2H), 2.03 (m,
2H), 1.21 (m, 2H);

MS (ESTY): m/z = 473.0 [M+H]".

Example 59: Preparation of 1-(4-(4-(3-chloro-2-methoxyphenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3-chloro-2-
methoxybenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (11 mg, 27%).

'H-NMR (300MHz, DMSO-dg) & 8.91 (s, 1H), 8.53 (s, 1H), 7.92 (s, 1H),
7.58 (m, 2H), 7.37 (m, 1H), 6.88 (m, 1H), 6.21 (m, 1H), 5.82 (m, 1H), 4.90 (m,
1H), 3.99 (s, 3H), 3.73 (s, 3H), 3.82 (m, 2H), 3.60 (m, 2H), 2.11 (m, 2H), 1.25 (m,

43



10

15

20

25

30

fl uorobenzeneani ne i nstead of
3-chloro-2,4-difluoroaniline to obtain the title
wempesneg (22 ng, 41 % . 44 WD 2008/ 150118 PCT/KR2008/003162
PCT/ KR2008/ 003162 'H NWR (300MHz, CDC13) S 8.69 (s,
790(m 1H), 7.51 (m 1H), 7.36 (m 1H), 7.28

2&@ 6.62 (m | H, 6.29 (m | H, 5.70 (m | H),
68 (m 1H), 3.99 (s, 3H), 382(m 2H), 3.67 (m

2H), MIESTY): A= 46B3(FBHH):, mz = 501.2 [MH +. 5
Exanpl e 63: Preparation of
1-(4-(4-(3-chloro-2- methyl phenyl ani no) - 7-

KRy G0-ocERea Ao ) Pl (bl e Ry ofino). -

m&hok§h ithaZotinl eyloxd ) piherRiiivi-PDpre2epen-1eond1st ead of

3-chloro-2,4-dif oroanlllneto obtain the title
corrpound (15 nmg, 149 . 'H NWR (300MHz, CDCl13) 6 8.59

7 ZGLH)Jr? pi%e?c’lu mfg%fnpi%?ié %'n%ieq@mtedl?%c%%é%ullﬁé 4-chloro-3-.
rﬂéﬂylb@n@&éai’ﬂme Litead- (5143(d1’ﬁlor$fﬁ 4 d‘iﬂﬁ@r(faﬁlllr@ﬁo @otﬁﬁ the title
2H) , 2 (m 2H), 4 (s, 3H), 1.93 (m 4H) .

cEnmmphé (61 ngrlé){S/a) ation of

ot ot f MR TG, EIUSORGI B S 53,65 18007950 10,

7%% (E%HNe. Mf\%r@q{*ﬂf ?. quﬁt Ea. 85 é;% ‘I\H§ 6.2BAL, qqi{)esqs@r{tm 1H),
for using ‘benzen- di am ne i nst ead

4380:(mle) A. 94dsf3lﬂbr3o&4ﬂ(ﬂ14 2|H),t305 blﬁmaQH)t B82 @i 3Hg, 2. 28 (s, 3H),
H- NMR (300MHz, CDCL3) S 8. 64
@Tqﬁ)%}@?@nﬁﬁﬁb 6.93 ($n 1H), 6.99 %m | H),
6 59 M‘Sg}st)%) ;9/255453713 [Mi)H]+6 31 (m 1H), 5.68 (m

3.98 (s, 3H), 3.87 (m 2H),
348(m 2H) , 296(s 6H) , 132(m 4H). Exanpl e 65:

Exampleqob bre PROPIHINT) 861 AoV (dEbromp:Achloraphsnylagino)-7-
SRR B0 P e cor
2-fluoro- 3-

The procedure of Example 19 was repeated except for using 4-bromo-3-
‘chlorobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (14 mg, 37%).

'H-NMR (300MHz, CDCl;) & 8.68 (s, 1H), 7.98 (s, 1H), 7.56 (m, 2H),
7.39 (m, 1H), 7.28 (m, 1H), 6.62 (m, 1H), 6.29 (m, 1H), 5.71 (m, 1H), 4.67 (m,
1H), 3.99 (s, 3H), 3.82 (m, 2H), 3.60 (m, 2H), 2.11 (m, 2H), 1.25 (m, 2H);

MS (ESI): m/z=517.2 [M+H]".

Example 62: Preparation of 1-(4-(4-(4-bromo-3-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 4-bromo-3-
fluorobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title

compound (22 mg, 41%).
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(trifluoromethyl)benzeneam ne instead of
3-chloro-2,4-difluoroaniline to obtain 45 WO
wRL08M46%KL18 PCT/ KR2008/ 003162 the title conpeumeri®@$003162

ng, 23% . 'H NWR (300MHz, CDC13) S 8.87 (s, 1H), 8.63
(s, 1H), 7.87 (s, 1H, 7.50 (m 2H), 7.43 (m 1H),
6. 85 f{ ( < 5. ( 1 .9

TR o4 Epeils 805 Thy 7o Gy Py gt (m. 1)
7(36 g%H){Haiﬁz% @) 284 6. 85 (Eﬁqrmj %. ﬁngnenasam @R, PH), 4.68 (m,

r peridin :

) O BHIE? ks 20) i 210 20 s EOM i 16 The

5 o W 500 P# By oAb AR T netoad of

3-chloro-2,4-difluoroaniline to obtain the title
conpound (28 ng, 28% . 'H NMR (300MHz, CDCl13) S 8.69
Exampld) , 63. 6Br¢paratian,  ef 18-(drid- (Bl—ghlor@-ZGme@hylpheny]amino)ﬂ-

%ﬁfirfx@ghw%-f?-ﬁﬂ y)piperidingylprb Zopeatrane 50 (™ 74

(m 2H), 3.48 (m 2H), 1.19 (m 4H); 15 M5 (ESI+): mz
= 448.3 [ M+tH] +. Exanpl e 67: Preparation of
5- ( 6- The progdduyé¢ oif Faxainla- 18- whasxgpeared except for using 3-chloro-2-

By B CB TR PEeA o ST e A AP EL g Jrgpin the i

Cléﬁ'i nﬁ-(qt dl 4og)l orobenzonitrile instead of
o i fluoroaniline to obtain the title

conpo m(mmﬂz BDCLH-NRERI(GOOMDE 7.430@13) HE B32gm, 1H),
Hausibinh 5 5 ol o D kit s
%U)ﬁ 1(}@) 41 4gs gi—ﬁ gi§|)77]( 9?1'3')72 %931)% 343{;&) 3H), 1.93 (m,

464 3 [I\/H-|—|]+ Exanpl e 68 Prepar ation of
1 (4 (7- met hoxy- 4- ( 3-
(et hyl t hi 0) phenyl am no) qui nazol i n- 6- yl oxy) pi peri di n-|

I{:,\%ASR'PI"' “§4:P réfgg‘%ﬁops Qf e SP "(2 ¢S4t ifeftylihti®phehlamino)-7-

epeat e or usl

meﬂtdxyhhmubhanﬁ-qmw“ﬁemet-Bgmm -2-pen-1-one

3-chloro-2,4-difluoroaniline to obtain the

The procedure of Example 19 was repeated except for using N N'-
dimethylbenzen-1,3-diamine instead of 3-chloro-2,4-difluoroaniline to obtain the
title compound (8 mg, 14%).

'H-NMR (300MHz, CDCls) & 8.64 (s, 1H), 7.26 (m, 3H), 6.93 (m, 1H),
6.99 (m, 1H), 6.59 (m, 1H), 6.55 (m, 1H), 6.31 (m, 1H), 5.68 (m, 1H), 4.58 (m,
1H), 3.98 (s, 3H), 3.87 (m, 2H), 3.48 (m, 2H), 2.96 (s, 6H), 1.32 (m, 4H).

Example 65: Preparation of 1-(4-(4-(2-fluoro-3-
(trifluoromethyl)phenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-1-
yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 2-fluoro-3-

(trifluoromethyl)benzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain
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46 WO 2008/ 150118 PCT/ KR2008/ 003162 title conpound

(35 ny, 15%. 1H NVR (300MHz, CDC13) S 8.66 (s, 1H),
w2008150%18 1H), 7.40 (m 2H), 7.28 (m 2H), 7.K85/KR2008/003162

1H), 6.62 (m 1H), 6.26 (m 1H), 5.72 (m 1H), 4.67

(m 1H), 3.99 (s, 3H), 3.90 (m 2H), 3.54 (m 2H),

t}% Eﬁ %ghkp?%ﬂl(g?%gi ?n9Ino)Pr$EJar ation of

met hoXy QIR 30 OVIHE; EDU]X)&BW@Sle)R5BXW1Q=I)27RE7n(s11H) 7.50
ne The rocedure of Ex le 19 was repeated exc

(o 2H)s 7 Qm;LdJHc)hﬁ&Sdmanlzféhe(a% e, ildBk ok O, LH), *$% (m, 1H),

3;2’%%%3%@’ f;é%z(%%?%%i ﬁ@%%w Fubte de Loy 72
S
6. 27 (H)m 1H), £(3m72 (H)m H),(TQSHzm E131613)3 (r3n9:3 (s,

Exdmple. 7366m il’rn)eparaztnm (mf 2H5-(64(128cryinylpiperidip-d-yloxy)-7-

qet?ln.&ygut%zgﬁpgf-éiﬁtg %:F]Mgl?gnzomtrlle

nmet hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl)pro-2-pen-1-0
ne The procedure of Exanple 19 was repeated except
f or uFhegracainre lof dixsinaple difewas mepéated exscepsffor using S-amino-2-

Rl g 8PS R 2 BRI 6 i, he
ypoh (2§ ﬁé’iﬁ@)lH) 7.67 (d 2H) 7.36 (s, 1H),

3 6.61 (m 1H), 111), 5.68 (m |
H, 4. IQ-ZNMR (BO(DMHZ LT 833% (s 31H7X§ 8(6@ (2H)H) 38 88 (m, 1H),

S0 i a7 o8 S hp P21 1S 6B T 1B YA TSN, 5% m, 110),
i t»iomg@ayl(@@r_rr')obw (R2a1), 8 @ahozm nl pp mdm) 1-yl)

pro- 2- pen- 1-one he procedure of
repealviﬁl(lé&b};pn/zf%|448|§|[M+H] an no- 5 30 met hoxybenzm c
acid instead of 4,5-dinmethoxyanthranilic acid to
obtain the title conpound (10 ng, 10% . 'H NWR

%%’ %Eﬁc’lg)PépngﬁoﬁS, o) . 58(64(4_'&%ﬁiipe}mm-Lyloxy)ﬂ-

methoxyquinazolin-4-ylamino)-2-chlorobenzonitrile

The procedure of Example 19 was repeated except for using 5-amino-2-
chlorobenzonitrile instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (14 mg, 21%).

'H-NMR (300MHz, CDCl;) & 8.78 (s, 1H), 8.64 (s, 1H), 8.16 (m, 1H),
8.01 (m, 1H), 7.32 (s, 1H), 7.21 (¢, 1H), 6.61 (m, 1H), 6.21 (m, 1H), 5.66 (m, 1H),
4.71 (m, 1H), 3.96 (s, 3H), 3.71 (m, 2H), 3.48 (m, 2H), 1.19 (m, 4H),

MS (ESI'): m/z = 464.3 [M+H]".

Example 68: Preparation of 1-(4-(7-methoxy-4-(3-
(methylthio)phenylamino)quinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3-

(methylthio)benzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the
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47 WO 2008/ 150118 PCT/ KR2008/ 003162 7.54-7.50 (m

i1H, 7.21 (m 1H), 7.11-7.06 (m 1H), 6.64 (dd, 1H),
w2004/1%0d18 1H), 4.77 (m 114), 3.84-3.63 (m 4H)T/KR2008/003162

2.04-1.91 (m 4H). Exanple 72: Preparation of

1-(4-(4-(3-chl orobenzyl am no)-7- 5

t hoxyqui ol i n; &yl ox i peridin-1-yl)pro-2-pen-I-o
tﬁ%%@%@ﬁ ]ofb/éxarrzl)g 29 was rep)éaz gd excgpt for
usi nglmmmmwm OB) MBS N e H)N R EB s, OTH? 7.40 (m, 2H),
tit

3-chl oro-2, dlfluoroanlllne to obtai'n the

TerprouRH)( 8.0y(m.2 668, 6.62 (WMIPQZEOWH)C@GQBWBIH) 5867 (m,

l%ﬁsa%f 3uf. 39555, 210. S s Thy T e 55 (o

5.68 (m 2H), 4.62 (m 1H), 3.95 (s, 3H), 3.86
(m "2H), 3.67 (m 2H), 3.50 (m 2H), 1.83 (m 4H).
Examplee 739:Pr epﬂrqtarationf 1-of4- (1—%(4%&«yhmr@®hen§lamino)-7-

vi nyl phen ui nazol i 0X ) eridin-l-yl)pro
e xRa iRt Vit idinr LD PEPEE T8¢ , ¢ phat oo
except for using 3- V|nylbenzenean1ne |nstead of
3-chloro-2,4-difluoroaniline to obtain the title.

conpotlhe paEedyre 28UExantple H RvVRvas 30epdted GBCep) for using 2-

Rigrondizengaming intedd it Henichy L ueibhniging & SRipgthe tite
5.26 (d, 11, 4.56 (s 1H), 3. 99

c@ah‘)pouﬁd?%(ﬁé% 1?"}%) =3 (62 (sH)lH), 3 ng (sH)lH)

Exanpl M NMIR PAGOMEbR IGIICh 518 02-67 1HBt Ayent. (B).2526 (m, SH),

63 ian 402 brio | ot ddare 160, ol 81365 .G; 24 84T 210,

3EXCERIAID1 25 (MY4F). ni trobenzeneani ne instead of
3-cﬁ?oro?2,4-g?fl udroaniline to obtain the title

conpound (35 ny, 89% . 30 1H NMR (300MHz, DMBO-d6) 8

Biampl 03 T8 " 1ijreparationcs sy A-db(f(1-chigFobhebglamine).7-
'é@‘@g%gﬁﬁ‘“ﬁ@%&%@g-mﬁiﬁﬁf‘%ﬁ Tiond).

3.88- 48 WD 2008/ 150118 PCT/ KR2008/ 003162 3.85 (m
2H . ’iihe5 1pr(oced1?irl_e|) ’otz ']:Qxlarr(lpq]e %ED wa% Zélpeated e'_)?cept for using 4-
chlorobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the title
compound (40 mg, 27%).

'H-NMR (300MHz, CDCl;) § 8.65 (s, 1H), 8.00 (s, 1H), 7.67 (d, 2H),
7.36 (s, 1H), 7.33 (d, 2H), 6.61 (m, 1H), 6.23 (m, 1H), 5.68 (m, 1H), 4.64 (m, 1H),
3.97 (s, 3H), 3.76 (m, 2H), 3.65 (m, 2H), 1.70 (m, 4H).

Example 71: Preparation of 1-(4-(4-(3-chloro-2,4-
difluorophenylamino)quinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 2-amino-5-
methoxybenzoic acid instead of 4,5-dimethoxyanthranilic acid to obtain the title
compound (10 mg, 10%).

'H-NMR (300MHz, CDCl;) & 8.71 (s, 1H), 8.44-8.42 (s, 1H), 7.92 (d, 1H),

47



10

15

20

25

30

Exanpl e 75: Preparation of
N-(3-(6-(1-acryl oyl pi peridi n-4-yl oxy)-7-
worsloR@sM cgii nazol i n- 4-yl am no) phenyl ) acryl am depcBHKR2008/003162
g of iron was dissolved in 5 in of 50% ethanol. 0.01
in of 35 % concentrat ed hydrochloric acid was added

7‘§4?3>8>@9'ﬂ$1=ac T 161 7557 b0 DL B Bt 4 e, 1,

2 ghned '3184—§>‘@379he4ﬁ)4r2/\@cﬁ-13)1d@ﬁ* 4ipgreto, and the

resultlng mxture was refluxed. After. 10 conpletion
of the reaction, the hot reaction sol ution was

RIS R I RSBl B8 OB e R anpmino) 7
lﬂéﬁﬁﬁ?\[}ﬁm%ﬁnd@y‘f&xy)ﬁg%ri(ﬁﬁui-:yl)@)!ioff-ﬁbﬂueoﬂ@s

di ssofved in 10 m of % tetrahydrofuran, and 75 ng
of sodi um bi carbonate and 0.05 0 of acryloyl chloride

\évtelr r6r gdaprécggwqelé{teiﬁ‘ﬁ pﬁ? fgl w&lﬁogﬁj’leﬁ{eﬁi{l?@ggéptx}d L using (3-
L Cakﬁéﬂﬁq?n%ahé‘aﬁnﬁﬁaﬁﬁsie%ﬂ ,ofSALHIoRS- 2N AT 3tFhniline to or?tam the

was added to the reaction m xture, and
titkacdmpound (8 mge2N49. extracted with chI oroform 3

&L?‘é?‘%ﬁﬁwﬁ«%@@\@@ 2o bR LEITE 57 EatTe 16 om, 110,

.sdrlTP)S7 eyl '7f299t€s 1}{2 6t59r(%1 IHV‘@ pL.] (shli}li)e@ 68 (1, 2H),

und a 't educed ‘préssur e resul’ting resi due Wwas

462 (m; &H) 13,96 ¢, i Hh), StB6o(rayt 21d), Sp6T (e BHYr D50 (m, 2H), 1.83 (m, 4H).
met hanol = 30 1) to obtain the title corrpound (10
ng, 21 % . H—NI\/R (300MHz, CDC13) 8 8.62-8.54 (m

%’Eﬁmfﬁ') 377( 2237 18 (%rggﬁﬁzﬁwn 1H) é£6(6m( SEL rod 7-nfetR8xy-4-(3-

\ﬁn?ﬁﬂﬁnyﬂam(m)qﬁﬁazoﬁnw—yﬁorfﬁp{mmﬁﬂ)l-yﬂ)p%ﬁ-Z(- en-i-ppe
3.91 (s, 3H), 3.80-3.78 (m 2H), 3.54- 25 3.43 (m
2H), 2.05-1.85 (m 4H). Exanple 76: Preparation of

1-(4- ffy Il?)[% B N9) W ted t for using 3-
nmet hoxyqu?nazo | n- 6- yI oxy) pi pgrl dallsn r%pe):/a)eprg_(ceppen_rl -0 8

vigylb3fizéhiranineciasicad of Fehiopd-2, 4rdifiesoamipieat td abtaiepthe title.
for using 3 anm nobenzenethi ol instead of
Lﬁ\do(% 9 WEA8%horoaniline to obtain the title

15011
commos At (HVHACRIANE SO0 1PALE67 s, 11D, 7.60 (@, 1H)
148 (m{ .180) 1.82 (BHH), 7. l@(dslH)l,Pﬁ)64 (m, 2H), 627 (, lH) 570 (t, 2H),
5.26 (d, 1H), 4.56 (s, 1H), 3.99 (s, 3H), 3.85 (s, 2H), 3.62 (s, 1H), 3.48 (s, 1H).

Example 74: Preparation of 1-(4-(7-methoxy-4-(3-
nitrophenylamino)quinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3-
nitrobenzeneamine instead of 3-chloro-2,4-difluoroaniline to obtain the ftitle
compound (35 mg, 89%).

'H-NMR (300MHz, DMSO-d¢) 5 9.84 (bs, 1H), 8.82 (s, 1H), 8.55 (s, 1H),
8.37 (d, 1H), 8.03 (s, 1H), 7.92 (d, 1H), 7.66 (, 1H), 7.25 (s, 1H), 6.87-6.78 (m,
1H), 6.13-6.07 (m, 1H), 5.68-5.64 (m, 1H), 4.85-4.82 (m, 1H), 3.94 (s, 3H), 3.88-

48



10

15

20

25

30

7.35 (m 3H 6.62 (m 1H), 6.30 (d, 1H), 5.71 (d, 1H),

4.66 (s, 1H), 3.99 (s, 3H, 3.90 (s, 4H, 3.65 (d,
wdablos/1501Bxanpl e 77: Preparation of PCT/KR2008/003162

1-(4-(4-(3-(chl oronet hyl) phenyl am no) - 7-

met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl) pro-2-pen-1-0

SRR R LT R iV e

3-chloro-2,4-difluoroaniline to obtain the 10 title
conmpound (17 ng, 29% . 'H NMR (300M+4z, CDCl13) 8_8.68
Example)  75:71 Prepanaqion 7 ofo (N-(3(pp(1-acryloylpiperidiny4-yloxy)-7-

7. 22 . 3H) ,. 6,6 111 6.3 111), 5.69

nfggfiox) Qi ting famBorphigynSefalle * D o %, Ty
(s, 2H), 3.60 (m 2H), 1.96 (m 4H). 15 Exanple 78:
Prepar ati on of

1- (4- 042(got imosrwasdisyelves yphenf | efnd¢s)ctiranol.  0.01 mé of 35 %

nmet hox inazol.in-.6- yl.ox I paridi n-Jl -yl ) nro- 2- 1- .
BB RRNEGE AP A e SOALGS ZRETp suting
nhiRfureSka0héatadit 308 ‘C Tbphapheidal 005 gestkhefcompound obtained in
3-chloro-2,4-difluoroaniline to obtain the title

Exomparid was adted thgreto.sand thesraselting) mixgure wassefBixed.  After
c%nwﬁaigtiqp EE’@F“%%F&%H’ %gkfog&géﬁgﬂy%gmi%)waﬁﬁltered through a celite

pARLALY § Wb da%d présry.| OXNe FilteRE vilisttidtiNéd @fidiR-a’redicdd Pressure
ne 25 The procedure of Exanple 19 was repeated excep

ahdr drigidng lmﬁrﬁsulzing‘lq@sai!dophml dim% i!)lf_lo m of 50 %
EFRAE L5k A Lol B SPl LEy but o st
chMiidet werdOadacdib ah8OresifiipBasAutiBA B order, and stirred at room

1-(4-(4-(3-chloro-2, 4-difluor oPh_enyI am no) - 7- ]
temp iakyrg uion 3Pomimutes.y | Aftg) popetdtitinnofl thel neaefion -saturhtedrsodium

bgqar%?%ﬁv{g égs? g'ild\]g}gg ]Ig)gglgge/éﬁa igrg 381 l(l)rg’ié ?a%gsﬂ%:g rddction drlrjﬁx%ure was
Ritheed Wil lchfdtb '8 timed. eaﬂleof)rg@ﬁgc\élbgﬂ ﬂﬁﬁl_ﬁ&/gﬂ@d s washed

obtain the title conpound (38 rrctig .
w80 hd , saGDaks) s@lisnBbidashorkkd,, dried7 ®ves anhyjrous . ®@liym, sulfate,

fi'l@rédj'ar%g distilled under a reduced pressure. The resulting residue was
purified by column chromatography (chloroform : methanol = 30 : 1) to obtain the.
title compound (10 mg, 21%) .

'H-NMR (300MHz, CDCl;) & 8.62-8.54 (m, 2H), 8.37 (bs, 1H), 7.96 (s,
1H), 7.66 (s, 1H), 7.39 (d, 1H), 7.23-7.18 (m, 3H), 6.61-6.52 (m, 1H), 6.38-6.19
(m, 2H), 5.69-5.65 (m, 2H), 4.61 (s, 1H), 3.91 (s, 3H), 3.80-3.78 (m, 2H), 3.54-
3.43 (m, 2H), 2.05-1.85 (m, 4H). |

Example 76: Preparation of 1-(4-(4-(3-mercaptophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)pro-2-pen-1-one

The procedure of Example 19 was repeated except for using 3-
aminobenzenethiol instead of 3-chloro-2,4-difluoroaniline to obtain the title

compound (11 mg, 37%).
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5 (m 2H), 4.80 (m 1H), 4.03 (m 1H), 3.99 (s, 3H),
3.83 (m 2H), 3.64 (m 1H), 2.02 (s, 3H), 2.00 (m
wolkdos/ 131 ESI +): mlz = 487.3 [ MrH +. Exanpl e S8CT/KR2008/003162
Preparation of

1-(4-(4-(3-chloro-2,4-difluorophenyl am no)-7- 10

met ho ' i B ' i di - = 3- Lo -

2 en TN FROOMELLPER BET 6 dHu 8L tripill g & 1,
7e3<5;(e,gt 3H9f6 GE(MQIH) 680Nyl BNy 9y (dchHYr 4 66 (lsnlsﬁ?aﬁ%f(s 3H),
acry loride fo obtain the title compound (86
(sse}é&) 3.65 (dHNMR (300MHz, CDCl13) 6 8.67 (s, 1H),

808 (s, 1H, 7.55 (m 1H), 7.31 (s, 1H, 7.24 (m

1H), 5.90 (m 1H), 4.94 (m 1H) 4.08 (s, 3H), 3.92

5 0 -
lﬁlﬁSIﬁBi(@ 72 ﬁ’rebﬁi‘aﬁg‘l} 9- '\sz(u @fbl&nﬁe@ggﬁ@hylammo) -7

mmdpxyqumzﬁhanwyéomplmmbarhwlmo -pen-1-one
(E)-4-(4-(4-(3-chloro-2, 4-di fl uorophenyl am no) -
7- met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl)-N-net hyl -

- 0X0bthe 2pRRALAE ofTrB(a%lﬂéqur vl rEYEIRd CexdeRpasor usmg 3-
repeat ed except for using (og
Chbrmbﬁmﬂ)bemzemannbmnﬂe@h B-chioror2.dialiflneroeninsfto obtain the

| de bt 25 the titl d (60

tnEe e/021313/ Cdlhc}“ %%‘éﬁ/mal ?:DClS) S 8. I6t5 ((ascorm)ouns (19

(m 1Hy NMI@/MMH*)CDE@IS 8(6% g& 1), 777}°>Qm( s1,H0)1*'})59 (s, 1H),
7.07 (m 1 6.39 (d,

4 (4, 08), ’(22 (@H)3H)36 86 ((rmlPBH) 633260 IH) 159 (21, 851) 465 (m,

13004 Pbon P be e abh; 0dsRed: THampicl g 2y ka4

of (Z)-methyl 4-(4-(4-(3-chloro-2,4-
di f | uor ophenyl am no) - 7- met hoxyqui nazol i n- 6-yl oxy) pi per
Exiimple y78§:- Prepaohtion 2-0fn d)e(t4e(45(3¥tld0po<40hyjdlr(myqﬂienylamino)ﬂ-

nple 1 s repeated excep (Z) - met hyl - 4-
BRI S 6 PO RIRTIUGE kYRS ZBPGTIHNE chi o1 | de
to obtain the title conpound (23 ng, 9% . 1H NWR
(300MHz, CDC13) S 8.66 (s, 1H), 8.24 (m 1H), 7.40
(bs, THg,procedure of Example 19 was repeated except for using 4-amino-2-

chlorophenol instead of 3-chloro-2,4-difluoroaniline to obtain the title compound
(109 mg, 28%).
MS (ESI"): m/z = 455.3 [M+H]".

Example 79: Preparation of 1-(4-(4-(3-fluoro-4-hydroxyphenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one

The procedure of Example 19 was repeated except for using 4-amino-2-
fluorophenol instead of 3-chloro-2,4-difluoroaniline to obtain the title compound
(373 mg, 67%).

MS (ESI"): m/z = 439.2 [M+H]".

Example 80: Preparation of 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)but-2-yn-1-one
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wo288140ms 1H), 3.75 (s, 3H), 3.70 (m 1H)

, 6.03 (d, |

(m 1H),

3. 4HC{/RR2008/003162
1H), 2.02 (m 4H); M5 (ESI+): mz = 533.3 [ MtH] +.

Exanpl e 84: Preparation of (Z)-nethyl
4-(4-(4-(3,4-dichloro-2- 15 -

f 1 uor ophenyl am no) - 7- met hoxyqui nazol i n- 6-yl oxy) pi peri d

i n- | THE)précokGB Ut Eialﬁpléaw sterdpeeséqd@mppffoﬁﬁaiﬁgl But-2-inoyl
19 was repeated except for using 3,4-dichloro-

chldaridednsigad loif meryilogl ehderids to obtain the title compound (38 mg, 33%).

oum SR GO T\ R A G 1D ARl o iy 452 g7 LD, 7.17
(%Q?ZHBED4@6_(%Z 1%12?4073 47, (% ?g?ﬂ (SRDIZ{?; 3(83 (nl"QH%63 88 (m, 1H),
29086, 8H), 280,73 489; (s, 311), 3.71 (m 114) 3. 43 (m

g?ﬂé@%ﬁgﬂ%}bﬁﬁwgﬁw): mz = 549.3 [MtH +. 25

(2)-4-(4-(4-(3-chloro-2, 4-di fl uorophenyl am no) -
7- met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl)-4-oxobut -2
Example 8d: dPﬁephrgtivh t)lie1-QMMBMlm—a;%dﬂluorophanplamim)ﬁ-

83 .was dil ut pn. 2 30, t et raof u nd 0.1
ey guAoT oS Binsidi- kDot Aot Bt nsf one
thereto at 0 *C. The resulting m xture was stirred at

roomtenperature for two hours and extracted with
chI oﬂ‘dxf:orpmu)ce'ﬂmee aqfieByampley ek9 wargs ampstatadecexmph far| Nsing  2-

by A EHIRELaRloERC R b e 9l i . oP B FIG € Stmpound

g d)er anhydrous sodium sulfate, filtered and
IIe under a reduced pressure. The resulting
r eS| JHeNMR (POOMIHz CIDG153 5186 (s AEDNB108gsapHY, 7.55 (m 1H), 7.31

(&1 TR TS )20 Ty \FE 057 . TEDNAH GoBReS Been 36D 3.58
(wfﬁ%@?((ré*i)q) 1.8 () lekW% Zﬁ)(§73{mlr')3H 09 (1.

(s, MB(ESI*mm(zrmsmsl)a[Mqu (m 4H); Ms (ESI+): mz =
519. 2 [ M+H] +.

7.30 (m 2H), 7.06 (m 1 H), 6.58 (d, 1 H
H, 4.71 (m 1 H), 4.01 (s, 3H), 10 3.90

Example 82: Preparation of (E)-4-(4-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)piperidin-1-yl)-/V-methyl-4-oxobut-2-enamide

The procedure of Example 19 was repeated except for using (E)-4-
(methylamino)-4-oxobut-2-enoyl chloride instead of acryloyl chloride to obtain
the title compound (60 mg, 24%).

| llH-NMR (300MHz, CDCl;) 3 8.65 (s, 1H), 8.19 (m, 1H), 7.54 (s, 1H), 7.31
(s, 1H), 7.30 (s, 1H), 7.07 (m, 1H), 6.39 (d, 1H), 6.09 (d, 1H), 4.70 (m, 1H), 4.00
(s, 3H), 3.79 (m, 3H), 3.50 (m, 1H), 2.85 (d, 3H);
MS (ESI"): m/z = 532.3 [M+H]".
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10 Exanpl e 86: Preparation of
(2)-4-(4-(4-(3,4-dichloro-2-fluorophenyl am no) -
wO20081%00x8/ qui nazol i n- 6-yl oxy) pi peridin-1-yl) - pEoxrR08/803162
-enoi ¢ acid The procedure of Exanple 85 was repeated
except for using 3,4-dichloro- 2- fluoroaniline I nst ead

of 3-chl org-2, 4- d|fluoroan|llne ain t title
Examplgyoudd: (10BreRprakion n@( %@tﬁ)(l%chloro-lA-

ﬁﬂ]ﬁggé@é rg}ngilififs r&Et&m]x?guu?az%im(-Gﬂleﬁ%)B |‘F]Zsr?(ﬁn ‘§Q

dx»budienéate6 (m 3H), 3.35 (m 1H), 1.87 (m 4H; I\/IS
(ESI+): mz = 535.2 [M+tH +. 20 Exanple 87:

Preparation of

(E) %h%j)rgée&lﬁeﬁ glll EOro%y fcl& e‘ﬂfgl‘leé%eéﬂf&oﬁs'mg (Z) methyl -4-
7- met hoxXyqul nazol i n- oxy) pt peridin-1 - 4- oxobut -

chéoro-4-oaobut-Thenopteociastend of Ezmyigyle chbordes toepehtaiad the title
except for usi (9 (E)-nmethyl -4- 25

oML 23, 8811 70)- enoat e i nstead of

L1 eTcONS ROME, GETIEL S 60 TR PobBin e anbs]®dos 11D:

ﬁs@Qm( eH);lH)t)ﬁ (7n 714{)(6 5816, ,1H), 683(@, 1Hy)4.77.(80 1H)m4 01 (s, 3H),

'é?) (@i 3783 (1385 3750ty Ao, 803l vnig . 202 om,
O (m 4H); 30 Ms (ESI+): mlz = 535.2 [ MtH +. 53 WD
8/ 150118 PCT/ KR2008/ 003162 Exanple 88: Preparation

of (I;E)ISZ(ESAF)( /L 3- 5(3&3I3)[M+:H]21 di f 1 uor ophenyl am no) -

7- met hoxyqui nazol i n- 6- yI oxy) pi peri din-1-yl)-N hydroxy-

4- oxobut - 2-enami de 0.1 of

éfﬁ%’ﬁ‘é’ équ?ﬁagglﬁgbg gﬁ‘%‘}(s) gi. Toler, Q@{gb{yl an, (143&4-33 43 jchloro-2-

ﬂ@bfo[ﬂfelng'lﬂhhﬁi)ﬂﬁ-%éﬂﬁoxyqnﬁﬁtzbng-ﬁ-yR)xmmdidin-leyl) -4- oxobut—
Exanpl e 87 except for using 3-chloro-2,4-
ZHenpater oani | i ne i nstead of

3,4-dichloro-2-fluoroaniline was diluted with 1 m of
tetrahydrofuran, and 0.03 nmt of N nethyl norpholine and

0. 03 The pfocedmRUsTExaipled 9fvasnigheated regcepsidiod llSh'%’ gnedichloro-
at -151 The resulting m xture was stirred 10 f 30
Ffhoresnilinadirstad mf Gchipm-adydihiaseanitie 2d@e@blain” the title

t hereto, Jhe pgsulting solution was heated to room
?%‘HB%WM%@%Z&"S% ncubated for two hours. After the

'H-NMR (300MHz, CDCl3) & 8.70 (s, 1H), 8.44 (¢, 1H), 7.42 (m, 2H), 7.23
(s, 1H), 6.58 (d, 1H), 6.04 (d, 1H), 4.73 (bm, 1H), 4.01 (s, 3H), 3.89 (m, 2H), 3.76
(s, 3H), 3.71 (m, 1H), 3.43 (m, 1H), 2.01 (m, 4H);

MS (ESI"): m/z = 549.3 [M+H]".

Example 85: Preparation of (Z)-4-(4-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)piperidin-1-yl)-4-oxobut-2-enoic acid ’

0.1 g of the compound obtained in Example 83 was diluted in 2 ml of
tetrahydrofuran, and 0.1 mé of a 3M lithium hydroxide solution was added
thereto at 0°C. The resulting mixture was stirred at room temperature for two

hours and extracted with chloroform. The aqueous layer was acidified with a IN
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reaction term nated, water was added, and the

resulting solution was extracted three tines with
wetdoyhsoacet at e. The organic |ayer was dried ovVEIT/KR2008/003162

anhydrous sodiumsulfate, filtered and distilled

under a reduced pressure. The resulting 15 residue was

R S SRS TR e 50 Ty e o
dvee ahhﬂh%u@ %ﬂﬁﬁdslﬂfi’a‘@e “ﬂlter@@%nd diktit I BVRid3P @M#duced pressure.
S 8.33 (s, 1H), 1H), 7.49 (m 1

The44es(lxln;1ng #pidup. MS( @urfﬁﬂ) y7chgm(rm ch;[on@atograggyy (((gnethylene

kllﬂﬂadmme% b3! oy i obtaiadhe fite sppiboda T s s

t
(7 S HAMI (B donEXAMCL P8 .44 B0AEDLT B0 (B, 2H), 7.22 (s lH) 7.09

(1, | 1y, 63t 14H), 60 @, rté{)hé%im,nazlm 00 65.,3AHX B 1 frar 410), 1.90
|n4@yl)prop 2-en- 1-one 25 The procedure of Exanple
( s repeated except for using (Z)-3- chloroacryl oyl

chlo @o[lM chloride to obtain the
titl {g}[%ig]gn%ﬁzn@?zd:@fw 80/()@‘Pl 1H NMR (300MHz, CDC13) 6

871(s 1H), 840(t 1H) 7.51 (bs, 1H), 7.33 30
@86gﬁ§-§p aggm( 6(4(81 é4ﬂwh12,1§’ igrl?ggo@ﬁnylammo)-

7%5%&?@8@?%%“‘*7”‘&‘%%95@%16‘2“' I-penietthticacd,

of (E)-S chl oro-1 - (4(4(34d|chlor02 _ _

e L B S SRS

%Pofdﬁgﬂﬂ{eedin%g& p%)f f grc %Qt‘onﬁﬂ Hudtoaniltit OfPaebMiPYkhe title

ori de 1 nstea acr ch oride to obtain the
dontpomnddiipo wngl 410°8).nog, 13% "H NMR (300MHz, CDC13) 8

8 7o 4 4
éﬂwf]{b&”&hﬁﬁf g%ﬁ%ﬂ% Z&iﬂ 1, 5@@ flgli,fﬁ 2%?@;?H) 7.20
(S,”iH)'%'ZD.33 84, 5H), 30114, 1H), 4.69 (bm, 1H), 3.95 (s, 3H), 3.66 (m, 3H), 3.35
(m, 1H), 1.87 (m, 4H);
MS (ESI"): m/z = 535.2 [M+H]".

Example 87: Preparation of (E)-4-(4-(4-(3,4-dichloro-2-fluorophenylamino)-
7-methoxyquinazolin-6-yloxy)piperidin-1-yl)-4-oxobut-2-enoic acid

The procedure of Example 86 was repeated except for using (E)-methyl -4-
chloro-4-oxobut-2-enoate instead of (Z);methyl-4-chloro-4-0xobut-2-en0ate to
obtain the title compound (10 mg, 20%).

'H-NMR (300MHz, CDCls) & 8.49 (s, 1H), 7.74 (¢, 1H), 7.56 (s, 1H), 7.31
(m, 2H), 7.23 (s, 1H), 6.65 (d, 1H), 4.68 (bm, 1H), 3.95 (s, 3H), 3.79 (m, 2H),
3.66 (m, 1H), 3.49 (m, 1H), 1.90 (m, 4H);

MS (ESIY): m/z = 535.2 [M+H]".
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1.99 (m 4H); M5 (ESI+): mz = 525.1 [ MtH] +. Exanpl e
91: Preparation of
WONRW8150418 4- ( 3, 4- di chl or o- 2- f| uor ophenyl am no) PAHKRZ08/003162
met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl) - 3- oxoprop-| -
en-2-yl)acetam de The procedure of Exanple 19 was
cdop . I . . ,
Eﬁﬂﬁgie ﬁ% fg'gpﬁfzft? n l(‘)z (ﬁ? giaf fgEpﬂ)%(—;{,)r‘]é(ﬂrl:utofgﬁﬂéﬂﬁgmmo)-

nst ¥ ain

Tarath n Byl eritlifR 1 d ébiit-Benamid
S AR i
566(s 1H), 484(s 1H), 4.69 (bm 1H), 4.00 (s,

m 9% vell st o i EL AR et Buitilhoperfymino) 7

Iﬂethpﬁthnmlﬁfé(ﬁbxﬂ)p(ilﬁe&ﬂm& ~{¥-4- 8x@lhit£2(-6n&c4a01d obtained by
di fl uor ophenyl am no) - 7- net hoxyqui nazol i n- 6 yl oxy) pg\l/rro
IEpRAting -the) moce(cmrﬁepﬁyﬁém% b8Y - xespt| foneusingp 3tyhloro-2,4-

o deBonsiegd of 3 45dishlprar2-fugresniing as dlgged witgy | k. of
tateal’c}@ryﬂnamazm 1010%-1 @Y anéthelmedipholihe -afd) 0W3- 2w edf isobutyl
-one 55 WD 2008/ 150118 PCT/ KR2008/ 003162 The

clblle@&zmaée srerexagddsdethereipat ~dpdat edhexeupting dnmn@nenyas stirred

R BLER AN 097 br BB e Nak g8 Rk g Trsresutine

sotuticrS%as hedtedVR ro6SRAA rét?ﬁl@éﬁd iﬁcﬁbﬁ@d (fsr twdthouss. OA fier the
(m_ 1H), 7.53 (s, 1H), 7.38 5 H%718( |
regetion, ermipgtedHyate wes (agd‘:d |a the4rq;;g t(rpg sglfq;longwgg extracted

thiz ey &yehZetn§Macilile.  “IE ofhyif Mrycro b8 Glediowsy aphydrous

seRiuM aYilifate) B iedred - nd/ Hi@éﬂ])eﬂ%ﬂd&laﬁ'réﬁuded ressure. The resulting
-yl )-4-(di et hyl am noz but - | -one 10 580 ng of

regidue owma mu‘m &iynea umn sQIE’pHm}OgKBBh)dl(Qﬁb’Il vaggtatg 1onethylene

drof d 5
bl R S Bt 37 G0 PPl sruRndl R teoiids
addeaHT-NMIQ*(S’OOKVMFL TC§]§@13t) '6@33"'(§<t1¥{)e7\m5(s31H9 redo @Tn 1H), 7.44
roomteggerature for one hour, a saturat ed sodiu

(i tH).bbRAts Wy hi®én, 1oy ef/d, (d 1H), 4.00 (s, 3H), 3. 54 (m 1H), 3.70
(m, 2H), 3.06 (m, 2H), 2.08 (m, 2H), 1.89 (m, 2H);
MS (ESI"): m/z = 534.2 [M+H]".

Example 89: Preparation of (Z)-3-chloro-1-(4-(4-(3,4-dichloro-2-
fluorophenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-

1-one

The procedure of Example 19 was repeated except for using (Z)-3-
chloroacryloyl chloride instead of écryloyl chloride to obtain the title compound
(5 mg, 8%).

'H-NMR (300MHz, CDCl5) § 8.71 (s, 1H), 8.40 (¢, 1H), 7.51 (bs, 1H), 7.33
(m, 3H), 6.42 (d, 1H), 6.36 (d, 1H), 4.73 (bm, 1H), 4.03 (s, 3H), 3.93 (m, 1H),
3.81 (m, 2H), 3.53 (m, 1H), 2.03 (m, 4H);

MS (ESI"): m/z = 525.1 [M+H]".
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15 and the resulting solution was extracted with
chloroform The organic |ayer was dried over
wa@mioy/dsooss sodi um sul fate, filtered and di sti | PEUKR2ZIB&N03162
a reduced pressure. The resulting residue was
purified by colum chromatography (chloroform:
met hanol = 30 : 1) to obtain the title conpound (175
ng, 32% . 'H NWR (300MHz, CDC13) 6 8.56 (s, 1H), 7.84
Eiﬁm%ld) 9040 (Brephk'btloﬂ 17of 20(E,S—3 ¢hlbyo-17(400U-(3,4-dichloro-2-
|—7|) 24 (m 12 (bm, 114), 4.03
ﬂ@ronmyylamms) caleﬂmyqlgnml(lrrﬁ-ﬂpgﬁy)pspee (lml-yjh)mp-l-en-
Zﬂﬁéﬂ(m 2H), 2.22 (s, 6H); M5 (ESI+): nmlz = 518.3
. Exanpl e 93: Preparation of
(E)-1-((3S)-3-(4-(3-chloro-2,4- 25
di f1 uor ophenyl am no net hoxqu nazol i n- 6-yl oxy) pyrro
|'i di dhe- procegure oif, eéﬁ? n&) bras- zergated cﬁ’F@eH%éy or using (E)-3-

cgl Oé‘g)ﬁgr&g%l c@l&f@ﬁéﬂgﬁe&%ﬁe%fo&ﬁ’ g‘nﬂioq'gdeef%cg%n{ e Hi "Wmpound

(glﬂqgtm%)am ne-cont ai ni ng tetrahydrofuran soI ut| on to
obtain 30 the title coggound

169
5008/ HMR (FeiMidizs GIBC DS Ro20 (5t AR 4o bR, 7 Ebmagth, 7.23

(iﬂl%lSS 9%5("1 tiilh)t ﬁﬁ (é%” %ﬁf')rﬁ‘ Oirﬁ%%@zé]@n{m’lﬁi 335 (. 11D,

ml411:1|) 4 03 (s, | , 3.98 (s, 3H), 3.82 (m 4H),
ASId ZI:D 2.52 chs ,,1.01 (m 6H); M (ESI+):
n12 S4BSD ) { miiasr 525. I5[MkHipl e 94: Preparation of
(BE)-1-((39)- 3 (4-(3-chloro-2, 4-
di f|1 uor ophenyl am no) - 7- net hoxyqui nazol i n- 6-yl oxy) pyrro

Exfthprelop:! Pre‘b‘arﬂﬁbﬂ W'N—‘QQ-*(WI(443eﬂdﬂdﬂﬂﬁ)-Zmﬂ_&ﬁ)phenylammo) 7-

procedur e of 92 was repeated except for using
maﬂ;ﬂxgnumqum@e'mwplmridlm-Ui)w%mypaﬁpﬂee%@nylailwtwglde

tetrahydrofuran solution to obtain the title conpound
(8 ng, 26% . 1H NWMR (300MHz, CDC13) 6 8.61 (s, 1H),

?H)OS f}baedu?e |3_’|)3>f (Exaﬂaﬁ)e 9 2|3_v|)as ( Sepldéltdtbb ex?:eﬁﬁ for. using 2-

ateta&n(ieacryldjpl chlogide 115;t¢a(;1 cg‘|—|pcrx§0;@4 c@}qudm)to g?)tmn the title
4 0 2.44 4 2.26 2 %)
%%%‘E‘J‘%’gﬂz[mm+ (m 49, (m 28

'H-NMR (300MHz, CDCl;) & 8.66 (s, 1H), 8.22 (m, 1H), 7.80 (s, 1H), 7.33
(m, 3H), 5.66 (s, 1H), 4.84 (s, 1H), 4.69 (bm, 1H), 4.00 (s, 3H), 3.90 (m, 2H), 3.69
(m, 2H), 2.07 (s, 3H), 1.97 (m, 4H);

MS (ESI"): m/z = 548.3 [M+H]".

Example 92: Preparation of (E)-1-((35)-3-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)-4-

(dimethylamino)but-2-en-1-one

Step 1) (E)-4-bromo-1-((35)-3-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)but-2-en-1-one
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Exanpl e 95: Preparation of
(BE)-1-((3S)-3-(4-(3-chloro-2, 4-

walzdobmsn gphenyl ami no) - 7- met hoxyqui nazol i n- 6- y| ExyKR008/003162
lidin-1-yl)-4- 20 (pyrrolidin-1-yl)but-2-en-1-one The
procedure of Exanple 92 was repeated except for using

Put r dh5apBreslie B iembe o Cots Terdicl e e Bl -4+
bﬁ&n(’fﬁut-iﬁﬁﬁ) 1 %ﬁlori’dtd\ﬂ\ﬁte(aao&%ﬁzlmﬁdn& & Gle $) td fdbtain the
2 (m 1H), 7.28 (s, 5 (t

tlila)conaocgmd( S mey 38%).27 (m 1H), 5.11 (bm 1H) 4. 04

5 il Sty sy Vel Bl sy 240, .

(mm)r 751484%21%6!]91 (m3 QDX 8170l (BrL G H)Ps o5 natzwyw 3c¢2 (s, 3H) 3.72
% 3-(4-(3- chIortoIuoropheny am no)

(ffhﬁﬁ)hbilm, lin-6-yloxy)pyrrolidin-1-yl)- 4(d|rreth

yl am no) but - 2-en-1- one 57 WD 2008/ 150118

PCT/ KR2008/ 003162 The procedure of Exanple 92 was

qigpeat ed exgept for(msi- L @Léh18rd-R Wod FRIbrbphylamino)-7-
|ﬂ£t ead onF chloro (Eg 4(%"' Iﬁ(lcz)‘r%anl line to obt atl)n tyhe ino)-

méthbey guinpealin6-ylaxypyrodilin- -yl -4 HErn¢ By tvning) e gp- lsone
8.70 (s, 1H), 8.38 (m 1H), 7.31 (s, 1H), 7.18 (m
2H), 6.97 (m 1H), 6.95 (m 1H), 6.33 (m 1H), 5.07

(bm SQngdofO@le(éoméé'ﬁnd ogtaﬁ?ed({ﬁ stébbl) @a&%iﬁs‘ﬁlve%ﬂn 10 m{ of
t@tmh*j]dfofutﬁh Eaarﬁ)re gid Br eqﬁaraft |aor1 (bf M dlmethylamme containing

AP B A MR NB Y b Ftels 5. T Fsiins Brivtrs msyfinred a
rboﬁl teﬁ‘@ie?ﬁﬁf'éy fR RN 1 Lnv@ratdd %’&ﬁulﬁr@cﬁb@ﬁ%l’w& Qfded thereto

anpl was repeated except for using 2-am no-5-
andtthoxgdmﬂatmg) salutiondvasnssttessitedowith chloroform. The organic layer was

@ﬁpgbgﬁtaegggﬁ%}shg@& L Cpﬁcﬂﬁw él&;@%({] é%elﬁcf émge%g;l reduced
;{}ésggrelldf)]ﬂlg @uﬁfﬂg l’@ldu @95 éfﬁrlﬂé@ bl-y|) 7co'i’|zmﬁ”bhﬂdf91atography
(tidproforma rﬁbthanollH)SO 31)86 obtam ﬂliell)ltle Gom@o(ldd (HH) mg2 32%0).

(m Zﬂ)-NNﬁ{%%OéMHz?%DCh) 3 8.56 (s, 1H), 7.84 (m, 1H), 7.40 (s, 1H), 7.17
(s, 1H), 7.01 (¢, 1H), 6.85 (m, 1H), 6.24 (m, 1H), 5.12 (bm, 1H), 4.03 (s, 1H), 3.95
(s, 3H), 3.75 (m, 4H), 3.03 (m, 2H), 2.32 (m, 2H), 2.22 (s, 6H);

MS (ESI"): m/z = 518.3 [M+H]".

Example 93: Preparation of (E)-1-((35)-3-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)-4-
(diethylamino)but-2-en-1-one

The procedure of Example 92 was repeated except for using diethylamine

instead of a 1.0 M dimethylamine-containing tetrahydrofuran solution to obtain

the title compound (4 mg, 16%).
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20 M5 (ESI+): mz = 488.2 [ MtH] +. Exanpl e 98:
Preparati on of
wd@ 2008/150048 (4- (3-chl oro- 2, 4-di fl uor ophenyl am nGBET/KR2008/003162
7- met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl)-4-(di net hy
| am no) but - 2-en-1- one 25 The procedure of Exanple 92

ﬁ’szrgﬁ;’tgﬁfggﬁ@iﬁ@% 6L 816 1, B26; €02 (m, 1), 730 s, 1), 7.22

RHY, ) (hR!
(s Hﬁo QH)%D%(%IEH'GQWI I1r1(tg3%1tﬂ)tum3(glﬂ)398

onpound S

((9,S3H)1.I3)82 Q‘H{IrﬁBlEd 2H), 3152(@\ 4phy | Oli{m,ﬂm (m 1H),

e R s (s 07

(d 2H), 2.30 (s, 6H), 2.00 m 4H): MB (ESI+): mz =
532.2 [M+H +. 58 WD 2008/ 150118 PCT/ KR2008/ 003162
Escamplee 99:94Pr epaPueparnativin of (E)-1-((3S)-3-(4-(3-chloro-2,4-

difarenhenyltiser Fiempndabinazoln TGS ol abry
,{19 mi,{uﬁutgz_gﬁ :flonene 5 The procedure of Exanple 98

was repeated except for using 3,4-dichloro-
2-fluoroaniline instead of

Soﬁﬂg Cpr@g@plﬂ:lﬁfcl) E%ﬁg%ﬁams? geg)%t "e L8 §9r Bmggggorpholme

1&&5%&-?%;%1 %Qg«?{z c%&g%li‘y‘ﬂmn{e—é&téi%n}tgl 'f&tral{yd@@furﬂfg s()ﬂJtlohH}o obtain

thbl}ltb&()ﬁﬁ)o(und(&ﬁ)lg,%%}a (m 2H), 3.50 (m 2H) , 3 "6

Sas. SHPR 0@ nehy S b Chartib; 8i3gem 110, 7.31 6, T, 7.22

(%,31;% A ds 141?@1 6ol hP'l?—IQ;BW(%P 'sam {Iﬁr) ﬁ{)dllhfrpeé %s, 1H), 3.97

Xyqul hazol i n- 6- ) pi peri

(5] 31d),13u84 EmetH), 3?% (mTHH)3.60 ﬁfwlé) é“;fmnﬂ{h 236 (ms2H);
repe ept T -2 il
ot 348 EBIS R 5605 BAIH or oan 1i ne v obt ai n t he

title conpound (50 ng, 27% . 20 1H NVR (300MHz,
CDCl13) 6 8.63 (s, 1H), 8.09 (t, 1H), 7.51 (s, 1H),

HExaniple 95: Preparation of (E)-1-((35)-3-(4- (3-chlor0 -2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)-4-
(pyrrolidin-1-yl)but-2-en-1-one

The procedure of Example 92 was repeated except for using pyrrolidin
instead of a 1.0M dimethylamine-containing tetrahydrofuran solution to obtain
the title compound (5 mg, 18%). :

'H-NMR (300MHz, CDCl;) § 8.61 (s, 1H), 8.02 (m, 1H), 7.28 (s, 1H), 7.22
(s, 1H), 7.05 (¢, 1H), 6.95 (m, 1H), 6.27 (m, 1H), 5.11 (bm, 1H), 4.04 (s, 1H), 3.98
(s, 3H), 3.87 (m, 4H), 3.23 (d, 2H), 2.50 (m, 4H), 2.27 (m, 2H), 1.78 (m, 4H);

MS (ESTY): m/z = 544.2 [M+H]".

Example 96: Preparation of (E)-1-((35)-3-(4-(3-chloro-2-fluorophenylamino)-
7-methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)-4-(dimethylamino)but-2-en-1-

one
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(s, I H, 7.13 (m 2H), 6.79 (m 1H), 6.44 (d, 114),
4.66 (bm | H), 3.96 (s, 3H), 3.84 (m 2H), 3.50 (m

w@kos/18186 (m 2H), 2.24 (s, 6H), 1.93 (m 4HpCciVER2008/003162

(ESI+): mz = 514.2 [M+H +. 25 Exanple 101:
Preparation of

(E)-1-(3-(4-(3-chloro-2, 4-di fl uorophenyl am no) -

7- met hoxyqui nazol i n- 6-yl oxy) azetidi n-1-yl)-4-(di met hyl

am nqh@?m@ecﬁﬁe'of PR&EmpREIPRREErpeBtcal exeeBiMbe usidgVBehloro-2-
repeat ed except for using N-Boc-3- 30 hydroxyazetl di ne

ﬂum&;omﬁnoﬁns(c@e)d ¢f 3-chioBo, 8-dpfjuarohnidinadio oltambthe title kempound
é}ltl orrpound (60 my, 47%. 59 WD 2008/ 150118
08/ 003162 ' H NMR (300MHz, CD3OD) S 8.33 (s,

1H) ﬁ Mg}o@%ﬂ{z tlﬁ@lé,f%% m& 1?1)1§ 3@%21@) 7633078 1H), 7.18
(m %i)( 597 () 1H4, azs((m, 1), 6 343 !Im (lbi) iy, (Hm 919HIs4; 00 (s, 3H),

s il ma bt bl Al o "

(E) ophenyl am no) - 7-
nmet hci)‘;{?/gralsng (l n-Sgpy(?Foi\il/l)rg%tl di n-1-yl)-4-(di met hyl am

|no) but - 2-en-1-one The procedure of Exanple 101 was
ool of 520 oot condie - (ARIGSSESTR StdHforo 24
%ﬂ@hé%ﬂféﬂ%% fiino)gily "@ﬁ%%xvvﬁ%'ﬁ3ﬁ?%‘ 37 (m

(dirhgthyla@@n¢ybut24n-16086 (m | , 6.23 (m | H, 5.22
(bm iH), 4.82 (m 1H), 455(m 1H), 4.40 (m 1H),
415 (m 1H), 4.01 (s, 3H), 3.20 (m 2H), 2.31 (s,
+
Pr epar ai}%‘ﬁeé (g Eﬁ%@le 93 ?gasgﬁ ﬂg:&g:gdzeﬁm%l‘ Q@sthg32-amino-5-

mthbmmﬂquyctldrmstead of 4Bt dimeglyuyaatrhnilicoagidotoy petaimy khe title
(di et hylfg}ry/go) but - 2- enanmi de 20 The procedure of
@

CE!Z‘HW(Slné@Q eat ed except for using tert-butyl 2-
hydr I RaiRt t f 1H
(R-(-)- o@eg pyrrgpc(} nglagd%% (%b%}al? n7t8r§e(m lﬁ{) 780 (m, )
7.57 (m 1H), 7.39 (m, 1H), 7.02 (m, 1H), 6.85 (m, 1H), 6.26 (m, 1H), 5.08 (bm,
1H), 3.85 (m, 4H), 3.00 (d, 2H), 2.43 (m, 2H), 2.21 (s, 6H);

MS (ESI"): m/z = 488.2 [M+H]".

Example 98: Preparation of (E)-1-(4-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)piperidin-1-yl)-4-(dimethylamino)but-2-en-1-

one

The procedure of Example 92 was repeated except for using N-Boc-4-
hydroxypiperidine instead of (R)-(-)-N-Boc-3-pyrrolidinol to obtain the title
compound (50 mg, 16%).

'H-NMR (300MHz, CDCl;) § 8.66 (s, 1H), 8.28 (m, 1H), 7.31 (m, 2H),
7.06 (m, 1H), 6.85 (m, 1H), 6.50 (m, 1H), 4.71 (bm, 1H), 4.02 (s, 3H), 3.89 (m,
2H), 3.71 (m, 1H), 3.60 (m, 1H), 3.12 (d, 2H), 2.30 (s, 6H), 2.00 (m, 4H);

MS (ESI"): m/z = 532.2 [M+H]".

58



10

15

20

25

30

conmpound (46 ng, 34% . 'H NWR (300MHz, CDCl13) 6 8.73
(s, 1H), 7.99 (s, 1H), 7.26 (s, 1H), 7.19 25 (s, 1H),

wo200disoms 1H), 6.81 (m 1H), 6.68 (m 1H), 6. G&1(KR2008/003162

1H), 4.25 (s, 2H), 3.96 (s, 3H), 3.75 (s, 2H), 2.93

(s, 2H), 2.25 (s, 6H). Exanple 104: Preparation of
1-(3-(4-(3-chloro-2,4-difl uorophenyl am no) - 7-

nmet hoxyqui nazol i n- 6-yl oxy)azetidin-1-yl)-2-((dinethyla
Eﬂdiﬂbléeﬁ’@y Preépsifation 8 (Egl'll(‘@?ﬁ(ﬁﬁﬁcﬂl})rod fluorophenylamino)-

((di met hyl am no) net h acrylic acid
hﬁ@&hdﬂ@ﬂﬂaaﬁﬂiﬂ—lﬁ%@&g)ﬂpemdm-l -Y))-df (dimiethylomivojbuts2ien-1-
0.63 g of paraformal dehyde were diluted with 10 m of
OP€3. di oxane, and 4.8 m of a 2.0V
di met hyl am ne-contai ning tetrahydrofuran sol ution was
added thereto. The resulting m xture was heated to 5
70" CThagretédure of fiample Howas repented exeept Eaausing 3,4-dichloro-

ted, th t d
e bl st Pork AR i o o
Abl(2@ g5k, gl acetone and filtered under a reduced

ssure to obtain the title conmpound (0.4 g, 32% in

the P NMR (0L GRER) & 8.65 KivR HBEMA, 1B)07.46 (6, 6H), 7.30

WeIHES2 ?#9‘3 sogohot MPATL Dy AT (B 370 230, 3.85

(m?bk—f?r?'5§ (%, 2 qugpwlzém(pcm) 1.98 (m, 4HD);

hoxyqurnazodl'in-" 6 yl oxy)azetTd
-yI)MS(EII nmzhy#é#ﬂﬁo[)l\déﬂﬂyl)prop 2 en- | -one 15 50
mg of
6- (azeti di n-3-yl oxy)-N(3-chl oro-2, 4-di fl uorophenyl)-7

E RO PR VLB B S i) 7
e fioxyquinaroliny6-yde xy)pigeridiat byt)-4{(diiRp thyld mia @but-2-en-1-one

3-pyrrolidinol was diluted with 2 m? of
tetrahydrofuran, and 25 ng of the 20 conpound obtai ned

in stgp %r)oge(ﬁzm(r?éf ﬁiﬁhlggeﬁ?g:r‘?%te %ﬁgu%&ﬁpr&) ushfn%l 3-chloro-2-

et hyl'carbodiim 5 td of pyri
fivoreanitide dndtead of 3-chlbm-2 dediflubromniline taipbtaia she title compound
i.ncubated at roomtenperature for two hours. After the
(FRaRL.i 07ot-er mi nat ed, water was added, and the

" eSU"HLMQEHém,V@BC%W 86589, 110), 8.09 (¢, 1H), 7.51 (s, 1H), 7.27
(s, 1H), 7.13 (m, 2H), 6.79 (m, 1H), 6.44 (d, 1H), 4.66 (bm, 1H), 3.96 (s, 3H),
3.84 (m, 2H), 3.50 (m, 2H), 3.05 (m, 2H), 2.24 (s, 6H), 1.93 (m, 4H);

MS (ESI"): m/z = 514.2 [M+H]".

Example 101: Preparation of (E)-1-(3-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)azetidin-1-yl)-4-(dimethylamino)but-2-en-1-

one
The procedure of Example 92 was repeated except for using N-Boc-3-

hydroxyazetidine instead of (R)-(-)-N-Boc-3-pyrrolidinol to obtain the title
compound (60 mg, 47%).
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with chloroform The organic |ayer was dried over
anhydrous sodiumsulfate, 25 filtered and distilled

woraensoaly educed pressure. The resulting resi dREr/KRZ008/003162
purified by colum chromatography (chloroform:
methanol = 15 : 1) to obtain the title conpound (2

o %NW'}W}{%QD%&%% & i‘lﬁﬁ 'X%é 1H)'§'7E§7 (s, 1H),
761’D€m( BH) 6. 7|9)(m 5I9F 6,20 (thH)lH)55 43 ((bfin llH)-|)4 7915181 1}1?/154 56 (m,
EE 42 O D 455 DM 99 661 3K 3337 08104 8.45 WP

T RO b S, O o, o

5 nEthoxqu|nazoI|n 6-yl oxy) azeti di n-1-yl)-2-(norphol i no
met hyl ) prop-2-en-1- one 5 The procedure of Exanple 104

Exemblep S08ebreneession of (5 h-(bbrebliore - Tunopaensianaing)-7-

ﬁet%@a“%%ﬁ T Er bR by BRlss P -one

1H NVR (300l\/Hz CDC13) S 8.64 (s, 1H), 8. 04 (m 1H),
7.79 (s, 7.31 (s, | H, 7.07 (s, 1H), 7.04 (m
H, §@r9gedqre@f Exginaple (191 wawepeate;%e%cmpt iforysing 3}§hloro 2-

10 fémééﬁt H{Zle A%teacggtz’gn%lﬂﬁ)r ’-dlﬁg_ 1(1% ITIHI_Q btoagn &g t(lﬁ?l_bcbmpound

(B0mg, M3 %S| +) Mz = 546.3 [ MrH| +. Exarrpl e 106:
Pr ration
3 ?2? M&wwzmmm&mem)mm ), 7544 (s, 1H), 7.37

Qrafgiy et ORS S BN 8% Oh AL ke e LT B 88 . 110,

4Es<5amal H{;%W@% uﬁpeatlg@ne 05/1?,94 011 @5, m) R AEAEIMYI2.31 (s, 6H);
pi perazi ne i nst ead di met hyl am ne- cont ai ni ng
15 tetr MYyGESE l)T’ﬂfZ'SéBﬁﬁl [<M+H20 in step 1) to obtain the

title conpound (7 nmg, 3% . 1H NMR (300MHz, CDC13) 6
8.61 (s, 1H), 8.43 (s, 1H), 7.84 (m 1H), 7.30 (s, |

%am?le%? (g 1%;.% X 7|P9§Bz{m£id?oH) ,( méfgﬁl) (7E)J%Jt%~r%4-5(%4|_t§lloro-2,4-
diflaerqphenyip mino)2-netho3pynimzolin¢6rylasy)ethylpd- (m
@hhethyfamind)Put S bnagide (5 3P
20
The procedure of Example 92 was répeated except for using fert-butyl 2-
hydroxyethylcarbamate instead of (R)-(-)-N-Boc-3-pyrrolidinol to obtain the title
compound (46 mg, 34%).
'H-NMR (300MHz, CDCl;) & 8.73 (s, 1H), 7.99 (s, 1H), 7.26 (s, 1H), 7.19
25 (s, IH), 7.01 (m, 1H), 6.81 (m, 1H), 6.68 (m, 1H), 6.03 (d, 1H), 4.25 (s, 2H), 3.96
(s, 3H), 3.75 (s, 2H), 2.93 (s, 2H), 2.25 (s, 6H).

Example 104: Preparation of 1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)azetidin-1-yl)-2-((dimethylamino)methyl)prop-2-

30 en-1-ome

Step 1) 2-((dimethylamino)methyl)acrylic acid
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25 M5 (ESI+): mz = 559.3 [MH +. Exanpl e 107:
Preparati on of

wdl20084£0414 3- chl or o- 2- f | uor ophenyl ani no) - 7- PCT/KR2008/003162

met hoxyqui nazol i n- 6-yl oxy) azetidin-1|-yl)-2-(piperidin-
| -yl met hyl ) prop-2-en- 1-one 30 The procedure of

Exanpl e 104 was repeated except for using piperidine

i nstead of a 2. OM di net hyl am ne- cont ai ni ng

t et r ahy df @haloaie sl Wndan63 g of paraformaddehde 206 did@éd 8vith 10
PCT/ KR2008/ 003162 and 3 chl oro-2-fluoroaniline

Whspbad.oflioxagg) oped 2 448 ditl L@l oani2-9Me dﬁn@hwnzpetcgntammg

(BRI Poh M Kbk 55 IR 309, TRE Wl B s heated 10

'K(ITC éﬂrﬂ st1r176(12$01( Smelliéi)r, TARér (é[ﬁcz 2rk:ad:ﬂ)on ?erh&nﬁfﬁd |thé‘|)result1ng
splﬁtlop|_|)va54dg§gﬂl@ﬁh u11¢q)r aﬁeggchnprqs,qygesh "gt:g ’(rﬁpulppg remdue was

Mt%l%g%r}fﬁ acéﬂﬁé glanll?’é(?lﬁg ugﬁls:r’zg pedilce gimre%r?%%ﬂam the title

dobfpothd (0142%'323% 113t1{e|\ﬂbi'ﬁl*ofvﬁiﬁmy§ta108 Prepar atl on

of 15 3-chloro di f | uor ophenyl am no) - 7-

msth H&%é&@@l}/ﬂi@@d@)@ £245, Hilh 611 (S)-Ikl)(ﬁdée(m aHh288 (s,
| met hyl') prop-2-en- 1-one The procedure of Exanple
4 was repeated except for using piperidine instead

of aMs @R MR¥I130i0pvIeRn)t.ai ni ng t et rahydr of ur an
solution in"step 1) to 15 obtain the title conpound

(4, 3%. 1N (300ME, CDCL3) 6856 (s, 1),
, 2
e, 8750 G- bR nupBery Bmin) 7 i yinacolin-s-
i - 3
%@?BJ‘%&#“‘E‘% L €T D
4H), 1.34 (m 2H); 20 M5 (ESI+): mz = 544.3 [ MtH| +.

T (4304 (Bhoni B o 5 AN ARL S BRar Gifhigp-34-difluoropheny)-7-
HEhBRYYSiHhPGAR U Ldn ey bBvainkal p;errbﬁédﬁmig He) procetifiieT®f R¥dp 6) of
am no) met hyl ) prop- 2-en-1-one
Example 1 except for using N-Boc-3 hydroxyazetldme instead of (R)-(-)-N-Boc-
3-pyrrolidinol was diluted with 2 m{ of tetrahydrofuran, and 25 mg of the
compound obtained in step 1), 37 mg of N-(3-dimethylaminopropyl)-N'"-
ethylcarbodiimide hydrochloride, and 5 uf of pyridine were added thereto. The
resulting mixture was incubated at room temperature for two hours. After the
reaction terminated, water was added, and the resulting solution was extracted
with chloroform. The organic layer was dried over anhydrous sodium sulfate,
filtered and distilled under a reduced pressure. The resulting residue was
purified by column chromatography (chloroform : methanol = 15 : 1) to obtain the
title compound (2 mg, 3%).

'H-NMR (300MHz, CDCl;) § 9.38 (s, 1H), 8.54 (s, 1H), 8.14 (s, 1H), 7.54
(m, 1H), 6.99 (m, 1H), 6.04 (bm, 1H), 5.96 (s, 1H), 5.49 (s, 1H), 4.91 (m, 2H),
4.03 (s, 3H), 3.96 (m, 2H), 3.84 (s, 2H);

MS (ESI): m/z = 504.3 [M+H]".
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The procedure of Exanple 104 was repeated except for
usi ng N-Boc-4- hydroxypi peridine instead of
wOoNdBee3s031d1ydr oxyazetidine in step 2) to obtai nedHRR2008/003162
title conpound (6 nmg, 3% . 'H NVR (300MHz, CDC13) 6
8.54 (s, 1H), 7.87 (m 1H), 7.46 (s, 1H), 7.24 30 (s,

I%’fﬁ%l*{ﬂ%e.(l*s?sp%5%@15@5it(éiz‘-(?n‘i@l’gﬁ-%d@?r%@h’fH?lamino)ﬂ-
'ﬁf@ﬁ%&ﬂsﬁ"f‘w }_iﬁ'}r(.nfyéazgﬁﬁm- g%%-gmoﬁmhnwﬁne(tﬁﬁ)ﬁ}op-z-en 1--

3 WO 200 118
deT/ KR2008/ 003162 Exanple 110: Preparation of
1-(4-(4-(3-chloro-2, 4-difl uorophenyl am no) - 7-
met hoxyqui nazol i n- 6 onxy)piperidin 1-yl)-2-(norpholin
‘im?t tle) ;oBavre fo4Thas e gﬁ@a%’d‘ ERcPt BXASH ?emorphollne

was T epeat e exce for usin rmrp olrne ins

inftead af @Q. m/ﬁmmthﬂannne-comtammg tetralptdrafuyain eélutian in step 1) to
olutjon in step and Boc- 4- hydr oxypi peri di ne
qsbrﬁ%‘fléb?i“g\e CRITHRON: %9@%0% zetidine in step 2) to

bt 9 |
ool MR T s B R Ay . 7
(3HIH),77.09 (s(EH) ﬂﬂH}(mYJBI‘) §.56 (3,11H0), 553%,(1511) 5.H (m, lH) 4.65

%221{2(3846%0 (i IHA-)) % by M’ #rf* 235D (_35%79 by >afB, 395 (m, 110,
e T

1- (4-NI8<ESID: di/hl5d6@ pMFHH]Gr ophenyl ani no) - 7-
nmet hoxyqui nazol i n- 6-yl oxy) pi peri di n-1-yl)-2-((di net hyl
am no) et hyl ) prop- 2-en-1-one The procedure of Exanple

%’Qé“% ﬂ)%p gr;ﬁ&ﬁp‘;f g({ﬁ ({4 lN’g@Q% ﬁiﬂgpro eallylammo) 7-‘

plperl ne I NSt ea hydroxyazet
mam&y&uﬂnﬁdlm-s-ﬂoxi)huai@mlJylpe -(hamethylgiperazin-1-
3-chloro-2,4-difluoroaniline in step 2) to obtain the
xlbmpﬂlylwmm-{-p@errg 49% . 1H NVR (300MHz, CDCl13) 6
8.72 (s, 1H), 8.47 (m 1H), 7.36 (s, 3H), 7.25 (s,
1H), 540(s 1 H, 524 (s, 1 H, 474 (m 1H), 4.04
(S Brd’ceﬂﬁre( ij§ E}de}npla 04 was repeatedexcaptl for( msing 1-methyl

plperazme mstead of a?. OM dlmeq}lylarl_nbme -containing tetrahydrofuran solution
in step 1) to obtain the title compound (7 mg, 3%).

'H-NMR (300MHz, CDCl5) § 8.61 (s, 1H), 8.43 (s, 1H), 7.84 (m, 1H), 7.30
(s, 1H), 7.27 (s, 1H), 7.02 (m, 1H), 5.53 (s, 1H), 5.49 (s, 1H), 5.23 (m, 1H), 4.70
(m, 2H), 4.23 (m, 1H), 4.16 (m, 1H), 4.04 (s, 3H), 3.42 (m, 1H), 3.00 (m, 1H),
2.43 (m, 8H), 2.27 (s, 3H);

MS (ESI"): m/z = 559.3 [M+H]".

Example 107: Preparation of 1-(3-(4-(3-chloro-2-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)azetidin-1—yl)-2-(piperidin-l—ylmethyl)prop-Z-en-

1-one

The procedure of Example 104 was repeated except for using piperidine

instead of a 2.0M dimethylamine-containihg tetrahydrofuran solution in step 1)
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M5 (ESI+): mz = 548.3 [M+H +. Exanple 112:
Preparati on of
wq 2008/1500 8 (4- (3-chl oro- 2, 4-di fl uor ophenyl am nGBET/KR2008/003162
7- met hoxyqui nazol i n- 6-yl oxy) azeti di n- 1-yl) - 4- (di net hyl
anmi no) but - 2-en-1- 30 one Step 1)

B kB Bbatas iy Gold it Sehforechyhirdintig e 2) o
db’?eﬁn‘i'l'lé Hﬂe@omﬁdana%mg)fzs%}rahydrof uran, and 27 m-

6M n i thium contai ni tetrahydrof ur an
S0l P HANMBGOMER] CDCrop ko (addiy & herlbrol . 738 (m, 1H),

Ta89 (8 dDed b 1401 4o 5% Ui e M2 ¥ B 582 s, 110,

S2H0hI )M 88 (&O@ma& 60, qp{:) Jnggr(m Afttyen. 119h@n, rm):w 03(s, 3H),

termnated theresutln lution was acidified

X8 Onl .18 3 (BSHO. 304irs 61 bal ol oo aaD,
T t
vae MSGERT S 2Rab BRRIG and the resaiting

solution was stirred at OC. The resulting solid was 10
filtered under a reduced pressure to obtain the title
Exampplend082 Ryepasation rofal-(3+(¢<(Bathléorxo-24-diflwinephenylamino)-7-
OMHz, . D20). b_4.07 (s,..2H) : S,. fH) St
rél Xyl g—mlm)ému kit Bfm‘r&ﬁnzl-ahafﬁﬁﬂﬁzmp-z-eﬂ-
?Hpound obtained in step 1) was diluted with 120 m
a mxed solvent of ethyl acetate and nethanol (1 :
and 450 ng of calcium carbonate on pall adi um was

e htﬁhﬂ?ff;?git?&gs SEERSRHIE 108 st St 5OF Hoine pperidine
1%@55@ BfkL 2 oy N {l‘l:frtl%tﬁ%lgh{lgﬁ oﬁ@nﬁﬁ% Wtk dAGirdd L618Ei8H in step 1) to

roug IstiTled under a reduced
gbtainshe dtle congpovmdBtmgPBhesi due was purified by

2% Mg GoBREE: GO P8-S ol 1 6800 Fibo gD (m. 210
B%Q»{R LGP, (855242 &, 1187549 (o H), 3:677(A MRS (m, 1),

423 (; (H)(440(7$m;I1IH);649Z (8 36, 1 3DF (mmaﬁwzaﬁo ) 1R 2R, 4H),
A8 0"2E8 54 %, 2m;

MS (ESIY): m/z = 544.3 [M+H]".

Example 109: Preparation of 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)-2-((dimethylamino)methyl)prop-

2-en-1-one

The procedure of Example 104 was repeated except for using N-Boc-4-
hydroxypiperidine instead of N-Boc-3-hydroxyazetidine in step 2) to obtain the
title compound (6 mg, 3%).

'H-NMR (300MHz, CDCls) & 8.54 (s, 1H), 7.87 (m, 1H), 7.46 (s, 1H), 7.24
(s, 1H), 7.04 (m, 1H), 5.51 (s, 1H), 5.34 (s, 1H), 4.74 (m, 1H), 3.99 (s, 3H), 3.88
(m, 2H), 3.62 (m, 2H), 3.33 (s, 2H), 2.41 (s, 6H), 1.91 (m, 4H);

MS (ESI"): m/z = 532.3 [M+H]".
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yl oxy)azetidin- | -yl)-4-(dinmethylam no)but-2-en-1-one
The procedure of step 2) of Exanple 104 was repeated

weExoepiolfor using the 30 conmpound obtai ned i nPGIE/RR200$/003162

i nstead of 2-((dinmethylam no)nethyl)acrylic acid to
obtain the title conpound (80 ng, 31 %9. 65 WO

2008/ 150118 PCT/ KR2008/ 003162 'H NVR (300MHz, CDC13)
S 868 (s, 1H), 8.29 (m 1H), 7:33 (s, 1H), 7.07 (m 1

E’Qam@lesglés’l’rlﬂﬁatuﬁll_baﬁ' f-'(lt (1 (Buohl&l'_(gi@ 4—81ﬂ|ﬂd‘1l)()ph5£§tﬁtmmo) -7-

me(hd;xyquuﬁiﬂ))lm%-&tor()dpqﬁmjdm21-28 2-<mogpholivemetisyhprop-2-en-
mz = 504.2 [ MtH] + 5 Exanpl e 113: Preparation of
9E 1- (4-(4-(3-chl oro- 2, 4- di f | uor ophenyl ami no) -
7- met hoxyqui nazol i n- 6- onxy)plperldln 1-yl)-4-(dinethy
| am no) but-2-en-1- one 10 The procedure of Exanple 112
was fMhpgavectws cﬁ‘pﬁxmleuﬁ)%g’amweﬂ except for using morpholine

e Bh 2 TS e <R NN G ED R g gy step 1)
@#&'ﬁ?g(&%%yp%@e ﬁlls%:l Aofgﬁ-b X rﬁhygrlc%%afz%ﬂldlﬁé% step 2) to
abtaiin th&tifle compoundly(]18@ n¥g 334h).1 H), 4.01 (s, 3H), 3.88

>3y sﬁﬂbﬁéo(i%gmg#&m 62 Dy B0 g, Wof A 1), 7.29
(WIT} 2740f§ﬁmkgﬁ %] 9 (sPIFR2S. 99'(9n1nz 471 (m, 1), 3.99 (s, 3H), 3.89

’Iuorop’hen am noj - 7-

(?ﬁﬂ:ﬁb)ﬁml (e 1), B- 596”'1 CQH'), Bi 2535‘6131), afE]? hlfﬂfl(% Z’rHOhWBdW HEl);
- 0
2- {(Mézﬁgﬁt)y’ln@ rrétgaﬁ @ﬁﬁ%ﬁgy) met hyl)/) acrylate 10.8 g

of ethyl 2-(hydroxynethyl)acrylate (Organic Synthesis,

Coll, Vol 8, 25 265, 1993) was diluted with 80 i nA of
Exdnplé 121 Hriepanztion eof h{(d-(léﬁ&-gldﬂorod -fluorophenylamino)-7-
tert- butyldlnethyIS|IyI ch

methexyauenagelia-erydexy P 'a-i-vi)ef ?E%l tﬁyﬁﬁﬂm‘&mﬂéﬂ)l’mp-

%Qgﬁ f-pgubated at roomtenperature for two hours. After
e reaction termnated, water was added, and the
resulting solution was extracted wth et hyI acet at e.
The Ql"rhgea}r)]ll’o%ecllgr%egf \}%I?(%mvp\)l?g 1%% svlag E%e}t)el:artrzzacf e\;(mcé;pt rt l?srmg W Boc-4-
hydroxypiperidine instead of N-Boc-3-hydroxyazetidine and 3,4-dichloro-2-
fluoroaniline instead of 3-chloro-2,4-difluoroaniline in step 2) to obtain the title
compound (10 mg, 4%).

'H-NMR (300MHz, CDCls) § 8.72 (s, 1H), 8.47 (m, 1H), 7.36 (s, 3H), 7.25
(s, 1H), 5.40 (s, 1H), 5.24 (s, 1H), 4.74 (m, 1H), 4.04 (s, 3H), 3.95 (m, 2H), 3.64
(m, 2H), 3.17 (s, 2H), 2.29 (s, 6H), 2.01 (m, 4H);

MS (EST"): m/z = 548.3 [M+H]".

Example 112: Preparation of (Z)-1-(3-(4-(3-chloro-2,4-difluorophenylamino)-
7-methoxyquinazolin-6-yloxy)azetidin-1-yl)-4-(dimethylamino)but-2-en-1-

one

Step 1) 4-(dimethylamino)but-2-inoic acid -
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30 saturated chloride water, dried over anhydrous
sodiumsul fate, filtered and distilled under a

w0 sosiead1gr essure. The resulting residue was prO¥T/KR2@S/003162

by colum 66 WD 2008/ 150118 PCT/ KR2008/ 003162
chromat ogr aphy (ethyl acetate: n-hexane =1 : 30) to
obtain the title conpound (14.7 g, 73%. 'H NWR
(300MHz, CDC13) 6 6.24 (d, 1H), 5.89 (d, 1H), 4.36 (t,

-(2?) 3‘3) e &fn 3-%1'i'ﬁleth$lléiﬂm6tl-p%]9yneo Wis (Gilutdk) with 080 mé of
teztrz(lxyde@ﬁuralutaﬁdoﬂhenﬂh pf 8ill. @Mowblltvdtlttmu)ramo;atalmngctcuahb'@oﬁlran

ﬂfu;t 8 wES R By crop e ORerR 8 Kt nERo relling mixuure

was: stied 24 DR of fér 3! hhhl!i‘t'eb”ﬁndl@leﬂﬁéﬂrR?“r@@ms@érﬁﬁétﬁﬁlre while

mas gradual | y added thereto at le stirring.
bubbling with €0t gasfonane doiir.r ediftar ﬂmncm@mnanmé tth@rresultmg
17 .hours

selibRcpay Rditied: fhakf 2Pt v o394 R0l G ager a reduced

pf&3ured rahﬁddﬁt‘f& Mn@RRUAIMRYS TRRORRE1HHE $eHidldd Gvad idids8ved in hot
and distilled under a reduced pressure to obtain the

ethianbk amhﬁwrmtu(tmgSSquumzl%as dirredHanNore ( BGOM—IZS,suEmglsZ)lld was
fgq.qfec? 1négr ade dB%Sd Z)%sélbr%t)o'_?)btam ghe &H‘e colg)lpound ?21 g, %6%) in a

éhsh{ltfgf butyl di met hyl si |l yl oxy) met hyl ) -1-(4-(4-(3, 4-di
I oro- 2-

f | uot RN (300 Mblz; Dz@t%ﬁ?(;}uﬂlh—b)zalﬁ%(sﬁébﬂ)oxy) pi peri d
in-1-yl)prop-2-en-1- 20 one The procedure of Exanple
104 was repeated except for using the conmpound of

ngtéfg) %%g@f_rﬁéﬂﬁ%nﬁo&ﬁ@'zn@x{dﬂé’ h&gi no) et hyl )acrylic

per | |ne I nst ead of
N- Boc- 3- hydr oxyazeti di ne, and 3, 4-dichloro-2 25

oo 3P R P 38 P AR 1wt o
G R R ) o1,k BB o
céltbonht@ onSpfadiuin Whf added Théreto. 1Hhe gestdtifs miMpyre was stirred
U@Ayr a%lyggpg% gzyg.&l ogpu(}_% gﬁyr thegrf;aét}_%q te(rgungtgp the resulting
solution was filtered through a cellite pad and distilled under a reduced pressure.
The resulting residue was purified by column chromatography (methylene
chloride : methanol = 2 : 1) to obtain the title compound (800 mg, 39%).

'H-NMR (300MHz, CDCl;) & 6.23 (d, 1H), 5.97 (m, 1H), 3.56 (d, 2H),
2.67 (s, 6H).

Step 3) (Z)-1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)azetidin-1-yl)-4-(dimethylamino)but-2-en-1-one

The procedure of step 2) of Example 104 was repeated except for using the

compound obtained in step 2) instead of 2-((dimethylamino)methyl)acrylic acid to
obtain the title compound (80 mg, 31%).

65



10

15

20

25

30

MS (ESI+): mlz = 635.1 [M+H +. 67 WD 2008/ 150118
PCT/ KR2008/ 003162 Step 4)
wdl200814%0414 3, 4- di chl or o- 2- f | uor ophenyl ani no) - 7-FEL/RRXNEV03162
i nazol i n-6- yl oxy)pi peridin- |
-yl') - 2- (hydroxymet hyl ) prop- 2-en- | -one 140 of the

"1 o HanyBr PR SraCEF s Rty B 18, 1k, 7.07

(AITHD), s UPKTH 222 ¢t BE)NG '89 (Getrphyey eﬁzumm £96 il OR), 4.41

was added(lthereto he réesulting mxture
(mdthad 26 (at, 1o hOderpdHatube (4,03H]), Br%(shéhlr)s After

t he Lon  ter saturated sodi um hydrogen
car bmiggﬁgsm{fdagb‘lazaﬁg“ﬁae resulting solution was
extracted twice with chloroform The organic |ayer was

dried over 10 anhydrous sodiumsulfate, filtered and
Exanplel EB: hbparatiop ddf (Zi-1p(466(3-ehlofo,4+diflubroplyenylamino)-

eS|duevvas tified by .coluym_ chtomatography .(ethyl

T ethewy QunEeliR o g HpiBeTiden-1 Vit Bie e batnin g Dulr3-en-1-
obtain the title conpound (58 ng, 51% . 'H NWR

OOMHz, CDC13) 8 8.64 (s, 1H), 8.13 (m 1H), 7.44 (s,

1H), 7.30 15 (m 2H), 727(m | H), 544(s 1H)
5 18 eglgroeﬁﬁ'iurgkgdrl:}g(ag@}e( rh122'154§‘5 rép@gre}_(% ﬁc%for ,\}gmg N-Boc-4-

1{3'? ﬁgﬁ)(pép %&?g lﬁﬁ%%égé{ f%’ ? i _%Jﬁﬁ,or 08)% eng/(?_1 g%1n§ﬁ5 3 ggrbbtam the

thLedcrmly@mm(&mgL #4%)yl oxy) azeti di n-1-yl ) prop- 2-en-|
-one, St

2 (e @@Wﬁﬁm@&pﬁw% 3.ty G5 D, 732

G2 0 e g asl o s it 3p. 3.
(m, RED)D® X, AR Bid (o, AT S ADEALBBA2 BT (s.0GdR0. @@(mhéH)

d te le 1 t f '
N Boba (B Byomsarsvrd MRS bad of (R L(-) N Boc.

3-pyrrolidin, and 0.77 g of pyridine hydrochloride
were stirred at 170 C for three hours. Methyl ene

Eiﬁmpldieldﬂd’nﬁphhﬁmh ofe 1 49ddBH-dividotdi2- ﬂw@nd;ﬂienglammo)ﬂ-
m xture 30 was distilled and dried under ar
?\m ogo‘l-en-l-

methpsygainagedin-é-yilexy)pipgridimg by Drdhydroxymet

0m%of nmet hanol, 0.8 m- of triethylam ne and 1.38 g of
e tert - butyl di carboxyl ate were gradual |l y added, and
the resulting m xture was refl uxed

Step 1) Ethyl 2-((tert-butyldimethylsilyloxy)methyl)acrylate

10.8 g of ethyl 2-(hydroxymethyl)acrylate (Organic Synthesis, Coll, Vol 8,
265, 1993) was diluted with 80 ml of N,N'-dimethylformamide, and 18.8 g of
tert-butyldimethylsilyl chloride and 11.3 g of imidazole were added thereto. The
resulting mixture was incubated at room temperature for two hours. After the
reaction terminated, water was added, and the resulting solution was extracted
with ethyl acetate.  The organic layer was washed five times with water and
saturated chloride water, dried over anhydrous sodium sulfate, filtered and

distilled under a reduced pressure. The resulting residue was purified by column
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68 WD 2008/ 150118 PCT/ KR2008/ 003162 at 60 C for three

hours. After the reaction term nated, water was added,
warnasmseis resul ting sol uti on was extracted thrEEr/KRIDS/003162

with a m xed sol vent of chloroform and 2-propanol

(3:1). The organi c layer was dried over anhydrous

di I filt d d

2ok Bl-silBhfy A4St SRR o' P LI YRR, s cgppound
(@47@%%1) chr omat ogr aphy (et hyl ene chI oride :
rretthol 1) to obtain the title conpound (342

m(mﬁz(,ms CBe(2)119),5.8%5 (4, sl,H)u4)36 (¢, 2H), 4.21

iy <%.“9fé>35'?-%133s< ST tED: (i 1ty 4 4.4 40

(m 2H), 3.57-3.48 (m 2H), 1.47 (s, 9H). 10 Step 2)
6- (azeti di n-3-yl oxy)-4-(3-chl oro-2, 4-di f| uor ophenyl am
Steyp) Q2 r(Gezot-butyidiniethylSilylogy mhethybacyhipa@gid obt ai ned in
step 1) was diluted with 2 nk of nethylene chloride,
and 0.2 m of trifluoroacetic acid was added thereto.

The ]45 % Ebﬁr?]d”oef tWaﬁe@hsﬁlvéd’qm 80 ml of a mixed
terrper ure or o our r the reaction

sbhrtivinnaf eet,rahyhhoﬁmmulmdnmeﬁmhot (b Wasardi 27i id exf arddMrlithium
a redyced pressure [ eno ent [ti.n

ogeraile SBlian oups eragui puded el 0 LG S The
rgﬁl % Rt 0SS SkERGE %ﬂ‘”{érﬁg?rafﬂré §6r $9/neRmd, Ridified to pH 4

m and 2- propanol he organic | ayer
widls adBNeHCdyandaemmmmﬁlrsodlmm suthf ather. Zﬂfhélcbrgemedlayer was

d?ﬂd di sté,étg/eggﬁé‘ %qi@gslé&dgﬁﬂﬁg%@ﬂ%%gﬂgmﬁiun ér'® reduced
drﬁé%hfe/ i e‘geﬁgg%gf}iﬁg:ecoé'@mﬂp@?f e (t380|\/g|zt an

CDC13)-NMR 43 00MHAHE D ;5 )68-82 b4d( 7H)18)79 {d,48H},s4.26 (m, 2H),
7.41 , 7.25 (bs, I H, 7.17-7.12 (m 1H),

04§?5é9 P&D, PQS-’I)CS H36-4. 24 (m 2H), 25 3.21-3.16 (d,

2H). Step

1-(3-(4- (3 chI or o- 2, 4-di f | uor ophenyl am no) - 7- hydr oxyqu

Stepzol i 3)6- y|2OQ(3e)ﬂb&ty1@imeﬂhylyilylpxy)méthgh)-l-(é{(é -(301-dichloro-2-

fi)rocedure of step 7) of Exanple 1 wa g Ed excep}Oan .

ophemdamme)- & UIHIZRIRY 19X YRR, P RARIQR
J}l—e(S chl oro-2, 5-di fl uorophenyl )-7- 69

The procedure of Example 104 was repeated except for using the
compound of step 2) instead of 2-((dimethylamino)methyl)acrylic acid, N-Boc-4-
hydroxypiperidine instead of N-Boc-3-hydroxyazetidine, and 3,4-dichloro-2-
fluoroaniline instead of 3-chloro-2,4-difluoroaniline in step 2) to obtain the title
compound (160 mg, 55%).

'H-NMR (300MHz, CDCl;) & 8.69 (s, 1H), 8.42 (m, 1H), 7.71 (m, 1H),
7.35 (m, 2H), 7.23 (m, 1H), 6.35 (d, 1H), 5.95 (d, 1H), 4.77 (m, 1H), 4.42 (s 1H),
4.35 (s, 1H), 4.01 (s, 3H), 3.83 (m, 2H), 3.65 (m, 2H), 2.04 (m, 4H), 0.91 (s, 9H),
0.11 (s, 6H);

MS (ESI"): m/z = 635.1 [M+H]".
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WD 2008/ 150118 PCT/ KR2008/ 003162
met hoxy- 6- ((3S) - pyrrolidin-3-yl oxy)qui nazol i n-4-am ne

wa zoogtrioaisn the title conpound (20 ng, 25% . 'BETKR2008/003162

(300MHz, CDC13+CD30D) 8 8.43 (s, 1H), 7.71 (d, 2H),
7.47 (d, 2H), 7.32 (m 1H), 7.12 (m 1H), 6.29 (dd, |

@%9%%3 2%4:(143@ 'dfcéﬁérﬁ)}(-gi'ﬂ“#}é‘ta}]fﬁ’ g%}mﬁ-g (@%Buinazolin-@

yﬂdﬂ??ﬂﬂ ebxdai Ly)-D1gh deS)%ﬂﬂétﬁ )pfop2-en-1-one
1-(3- 834-(3- chslqt))ro@}g, 4-difl ugr)gplg;nyl am no) - 7-
(2- met hoxyet hoxy) qui nazol i n- 6-yl oxy) azeti di n-1-yl) prop

-2-enc - 1) .tart-hut.yl . .
37 4T B gF B, Bfhobhd ShEH H aiem ) e diluted with 3 mt of
tétesHyryRirAYY,) @ddnazol hh- 6f ¥ oxIMAZ@tradi-Butyl ammonium fluoride-
-carboxylate 110 ng of the conpound obtained in step

contagtingxigtrphpdroferanasolutiontveas addedithese. 0 Tdfe resulting mixture

N, N.-di |.f i.d d ]
vips] indHAEd el SO0R néifne@iis” for ShtesOrhours.  mAfiet dhe teaction
té@ifindtedD a Ghtuiieassoditim I8Rirégen\eardoAstdodad REd&E, and theGesulting

resulting m xture was incubated at 801C for six hours,
splution wassexteanted owicetwithichkarefhrmaat Bre organiaiydr waadlried over

t | ti ti Jacted th i i th

oBbRyeS Setutd Shate JfEhT anf AR E End R Bty oFcpreisg.  The
. 0 q . . '

e ) Eurf oo o8 cPRl oAl Fraplly | @V abetate

methiglene chéetideed metharmire/ :The 1p dewbtainghe éledeempennd (58 mg,

Sqwi fied by colum chromatography (nethylene chloride

: ??ethanol =20 : 1) to obtain the title conmpound (40

ny, MR MZSQ@@S Q¥4l 8 , 447(s6 )
(s, ﬁl) 6. S%-e. 88" (m Lf’,' 2@%?13@8'?2,(%&&}?%45‘7(5’(rYnH)’730

(AR H) AT 27- (@, 3, 15.44L D, , | Hi), 37184(s2 AH) 1t .68Hym, VH D31 002H), 3.99

¢ Bty a3 e o, 0 (M 29, 331

6- (Zam (19811 35 0%%) SNMBHGHI or 0- 2, 4-di f | uor ophenyl ) -7

(2- nmethoxyet hoxy) qui nazoli n-4-am ne 30 The procedure

- of step 2) of Exanple 115 was repeated except for

: h . : .
thlelrn? L} §$ ?‘ngg%zgtgq:tg %?t—?g—%ﬁ-l(g—féﬁg o-&?4—hﬂf&o%%%h%£ylamino)—7-
hydroxyquinazolin-6-yloxy)azetidin-1-yl)prop-2-en-1-one

Step 1) tert-butyl 3-(4-(3-chloro-2,4-difluorophenylamino)-7-hydroxyquinazolin-
6-yloxy)azetidin-1-carboxylate

1.3 g of  6-(azetidin-3-yloxy)-N-(3-chloro-2,4-difluorophenyl)-7-
methoxyquinazolin-4-amine obtained by repeating the procedure of step 6) of
Example 1 except for using N-Boc-3-hydroxyazetidine instead of (R)-(-)-N-Boc-
3-pyrrolidin, and 0.77 g of pyridine hydrochloride were stirred at 170°C for three
hours. Methylene chloride and methanol were added, and the resulting mixture
was distilled and dried under a reduced pressure. The resulting product was
diluted with 10 mf of methanol, 0.8 mé of triethylamine and 1.38 g of di-fert-

butyl dicarboxylate were gradually added, and the resulting mixture was refluxed
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di f1 uor ophenyl am no) - 7- hydr oxyqui nazol i n- 6- yl oxy) azeti

walions/1do1tscar boxyl ate to obtain the title conpamkrR{088/003162

mg, 100 9% . ' H NVR (300MHz, CDC13) 6 8.00 (s, 1H),
7.72 (s, IH), 7.05-6.89 (m 2H), 6.73 (s, IH, 4.38

é}'@&é (|120r tlé‘ﬁ% %oﬁgs 159{&31& ﬂle]%;a_étgorg%ueef’te&%{er §€a§°adgfd and the
reslfing Aol @i irvas extradted thkeeotines amith anini@d folyent of chloroform

met hoxyet hoxﬁ qui nazol i n- 6- yI oxy) azetjdin- |
yprtepagaleri:1). - dhe argamicel qwﬁéc‘@a% dsieg oyergnbydigus sodium

s@fﬁfg’lfﬁ‘g}&g %11‘{@31 dlﬁgﬁ %tn?gr & %:cﬁl% tp?ésgﬂisel,r ngl"ﬁeb?esultmg residue was

conpadun al ne

firr{festeby doluridn Yheviidtodrd &h9tede&hloride : methanol = 20 : 1) to
difl uorophenyl am noégw nazo in-7-ol to obtain the

qhtainghe Glssempauad ( 22 Y+ NVR (300MHz, CDC13) S

nglikﬁmwgaﬁwfa&%é% O35 1809 548k 1) 741 s, 1,

743Ms(ml) 1) 8 (Bs 313HX,WIIO-3Z3)31(‘;$)1 1H)0498 %8 (Hf) 43¢9440|\g1 2H),
é }—% 64355(m2H) 3.30

3(E7§I3+‘)8 (nmr H) 1444 (3 9FWH] +. Exanpl e 117: Prepar ation

of 1-(4-(4-(3-Chloro-2, 4-difl uorophenyl am no)-7-

(2- nethoxyethoxy)qU|nazoI|n 6-yl oxy) pi peridin-1-yl)pro

Step 28 6=(hzetidin- 2 91okyg-4p(eIdEs-2, A8 flacrBphéhyldfitH§uinazolin-7-ol
repeat ed except for using N- Boc- 4- hydr oxypi peri di ne

i nstead of N- Boc- 3- hydroxyazetl di ne to obtain the

titl 22%.. 1H-N OOM—|Z
8| 67%{)90&?'_6)# ﬂgﬂ &‘ gght_i“%znégu?e dn( ep was, d@&%@”%’s§ nl of
méthy le@leﬁfhléltlde 1ddd 09 §1246ﬂﬁ1ﬂ&dﬂbace§6§&%ﬂdvaslEﬂde(ﬁth?;%eto The

(d, 1H), 2°(m 1H), 4. : 6H)
rgsuigng smugHye vpaso ptigred  @Hyoom . @onpfaratupgd)for Mgle( Esun-) After the

faciion Ghpaad b Fas R PP Gubwan sraeRuy i Sasduced pressure

tb &m&hel $I0RILOP Phy) FidLRAEO kdsidifs WX ¥IkRiiREEH Mwith 1a Waturated
)prop-2-en-1-one 71 WO 2008/ 150118 PCT/ KR2008/ 003162

svldemprbjwbon@teoandzﬁatrpct@d1wvthvmsnmdemlwteaﬁ ehloréform and 2-
usin 0 0 i nst ea
Pfo B? lﬁﬁ ﬁlglﬁe aygr %ﬁ’tga rﬁ q PN CE Iapﬂggrous sodium sulfate,

filtered and dlStllled under a reduced pressure. The resulting residue was
purified by column chromatography (methylene chloride : methanol = 10 : 1) to
obtain the title compound (69 mg, 87%).

'H-NMR (300MHz, CDCl;) & 8.84 (s, 1H), 8.62-8.54 (m, 1H), 7.48 (s, 1H),
741 (s, 1H), 7.25 (bs, 1H), 7.17-7.12 (m, 1H), 4.53 (d, 1H), 4.36-4.24 (m, 2H),
3.21-3.16 (d, 2H).

Step 3) 1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-hydroxyquinazolin-6-
yloxy)azetidin-1-yl)prop-2-en-1-one

The procedure of step 7) of Example 1 was repeated except for using the

compound obtained in step 2) instead of N-(3-chloro-2,5-difluorophenyl)-7-
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conmpound (8 ng, 27% . 1H NMR (300MHz, CDC13) 6 8.64

(s, 1H), 8.25-8.24 (m 1H), 7.31-7.29 (s, 5 2H),
wWO2008450186 (t, 1H), 6.65-6.50 (m 1H), 6.28 (de;T/&RR008/003162

5.70 (dd, 1H), 4.68 (m 1H), 4.22 (t, 2H), 3.82 (m

3H) 3.72 (m 5H), 2.56 (t, 2H), 2.48-2.47 (m 4H),

O)ay P%ﬁﬁmng?lg{l;%%?(g(yf g&lg%g?a&mngn( E*SI Dotaill! Zthie titlel

2l | Q‘ﬁ :25%)acryl oyl - 4- (4- (3-chl oro- 2, 4-
i NG M&&”cmeﬂﬁ%&i&ﬁ‘é%%f&ﬁa& G747 @
SO Fyar st diit &L e SN 5 HE 14 TR 38 (@ 4. 41

(i;?zhme 3189% @Hé_ax 3§(3 OI)2231) i nst ead of

-)-N-Boc-3-pyrrolidinol in step 6) to obtain the

t|t|MSél"oSba;unéZ‘f453@dM3EI% 1H NMR (300MHz, CDC13) 6

9.00 (s, 1H, 8.64 (m 1H), 8.27 (bs, 1H), 8.22 (s,

1H) 7.04 (td, 1H), 6.67 (m 1H), 6.34 (m 1H), 5.82
116~Wemat of F(3%4 24-8i ino)-7-

3. 843l , g 28id(ﬂm 1%0(?(%3!.(%1{ héhrkn‘)0 %’H) {‘mlz'{o?fp(ﬁrb}r?l ylamino)-7

(2+methoxgeﬂuﬁ@')qninalb)in-@:yﬁﬁyﬁamettd&f;-;1-pr((ﬁSlZH)n-lﬁdme =

533.3 [ M+tH] +. Exanpl e 120: Preparation of

(2S,4S)-1-acryl oyl -4-(4-(3-chloro-2, 4-

| uor gphenyl 7-ne 4l _
(ﬁ - q 5 car oxan‘?,{je St ggml(?q%ﬂ?}gﬁﬁ%)“ %ﬁt‘?g?dgé}ﬂu%wrﬂﬁb) 72
rﬁetheXWhy)@mémz(ohn-@ Hylavygazzetidindil fdanlpoxgpateny| anmi no) - 7-

met hoxyqui nazol i n- 6-yl oxy) pi peri di n-1, 2-di car boxyl at e
30 The procedure of step 6) of Exanple 1 was repeated

exce iOtrH%tof(tl?é é:%ﬁ)pojanﬁe(fﬂtalﬁb‘& Yh s g{‘? by Exam le 115 was diluted

r oxypi peri - di car boxyl . Chem
\?\]1996 md, 6df; NZ\Z’&HHWfommmdssmd a6t ;aeadf d)fbromo 2-methoxyethane,

S30be ot e CRHORS P A 188 Ol wB P S sre adggd thereto.

t
fa%fgﬁfttr*g hﬂglﬁl? g%sloﬁn}gg% d‘%i%%@ fotég‘%ilx H?)u?tperﬁ?%r the reaction

tér&ﬁﬁMdzl mml\%}ls added Qndsthe 1¢d)11t117g Seflutiom Waﬁ)extﬁacw ‘(hggae times
V(lﬁl} eilml a@t:{tg (wel@q)gangg e{ éva}%w)asheép ﬁ&e tlmHg, with ‘Water and

saturated chloride water, dried over anhydrous sodium sulfate, filtered and

C

distilled under a reduced pressure. The resulting residue was purified by column
chromatography (methylene chloride : methanol = 20 : 1) to obtain the title
compound (40 mg, 32%).

'H-NMR (300MHz, CDCls) 5 8.00 (s, 1H), 7.67 (s, 1H), 6.99-6.88 (m, 2H),
6.68 (s, 1H), 4.97 (m, 1H), 4.41-4.38 (m, 1H), 4.37-4.29 (m, 1H), 4.08-3.99 (m,
2H), 3.65-3.62 (m, 2H), 3.45-3.40 (m, 2H), 3.31 (s, 3H), 1.45 (s, 9H).

Step 2) 6-(azetidin-3-yloxy)-N-(3-chloro-2,4-difluorophenyl)-7-(2-

methoxyethoxy)quinazolin-4-amine

The procedure of step 2) of Example 115 was repeated except for using the

compound obtained in step 1) instead of tert-butyl 3-(4-(3-chloro-2,4-
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5(s, 3H, 2.89 (m 2H), 2.08 (m 1H), 1.78 (m 2H),
1.47 (s, 3H). Step 2)
wd 29s/45)18l- (t ert - but oxycar bonyl ) - 4- (4- ( 3- chl orecEkR208/H03162
| uor ophenyl am no) -
7- met hoxyqui nazol i n- 6-yl oxy) pi peri di n-2-car boxylic

fipGrophedy Ride oSBT iR 1 iR o
dwalﬁfthé tlﬂelcamﬂamﬂﬂqzvmg npocRydr at e was added
thereto. The resulting mxture was stirred at room

t enpeHaNWR (3 Q@Gbm5§ 00 (i tlED), 7HE (s.eHd),i 605-6.89 (m, 2H),

b (L ipe Uit B 2 TR 3 TROT AR (B8 ¢ 2m),

3T§1p¥soggﬁn3@6l(qug)was dried over 15 anhydrous sodi um
ate, filtered ‘and distilled under a reduced

pressure. The resulting residue was purlfled by

| h h hl
T TR v e A——
dg&ﬁ@?ﬁ%}ﬁo%yl)gﬁlrﬁizoﬁﬁﬁ ylox’?%%d{tﬁ@g’bﬂﬁop%:i)rﬁ& 8.31
460 (m | M, 400 (m 21, 3.94 (5. 3H. 329(m |

1 gz%b éq_qfiurei }_%gtet)szﬁ (é',]ﬁsxan%?q]gr} 135;_&/%521§ gseﬁrgé(rchtoﬁW%smg the
c% Lﬁiﬁ”@bfﬂaufed( ié‘f I(sﬁbpc bl Onredd 41 Bf(laﬂéﬁcﬁﬁmmﬁx@m@ chloro 2,4-

oxyqul naz yl oxy) pi peridi n-1-cafr boxyl a
difludrophenylamind)guaazplinAtobtat @hitaindthe titkst Gympunda@ 1 mg, 50%).

N lrrg?ﬁyw GV CRGEH ST NI gD Lggiou D, BlofB &Y (m, 2m),
638 PNIRNTRS VBT RIS (ST 0089 (M1, 441 BREIH), 431 (m.

m Xt ure was sti rre tes,
IFH)QR4dF4 -2 8% (ag BED S . RGO (ae, UdD), 316@:63155 liex, 8HD, 3 BRik e3H)

grad I ati ng r enperature, the resulting
m xt ﬁé(éégﬁ W@J‘bé&icﬁ lﬁ\(‘)}%o one hour. After the
reaction term nated, water was added, and the

resulting solution was extracted with chloroform The
Pxpaple 117y Preparcativas b€ d -(4-(4+(3Glilero-2pt diflu arogpthed ylamino)-7-
chloride water, drie t anhydroys sodi um sul f
@rmpm@&yeth@wmflyséﬂ@%mn%éeoéﬂgﬁﬂﬁ e'aﬁdone
distilled under a reduced pressure. The resulting

residue was purified by colunn chromatography

( et MHeep cedher ofl (Exanqilbyllmawat atpeated exc@t for lmingiMBoc-4-
the title conpound

odeaxypipersding (ugste f gv%yc?ﬁwﬁygmxyaiet@@% fo 19]?tam sthe title
C%!Bgo %O(Zry;l)lg, %:355’. (3m061(H)Irn 421H)74 (m 1H, 4. 33 (m

'H-NMR (300MHz, CDCl;) & 8.67 (s, 1H), 8.16 (d, 1H), 7.50 (s, 1H), 7.34
(s, 1H), 6.65 (¢, 1H), 6.62 (dd, 1H), 6.31 (d, 1H), 5.73 (d, 1H), 4.72 (m, 1H), 4.33
(m, 2H), 3.89 (m, 6H), 3.59 (s, 3H), 2.07 (m, 2H), 1.99 (m, 2H);

MS (ESI"): m/z = 519.3 [M+H]".

Example 118: Preparation of 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
(3-morpholinopropoxy)quinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one
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1.90 (m 2H), 1.49 (m | H). Step 4)

(2S,4S)-4-(4-(3-chloro-2, 4-di fl uorophenyl am no) - 7-net h
wexsusongszol i n- 6- yl oxy) pi peri di n-2- car boxanm deciRRrRId0e/003162

procedure of step 2) of Exanple 115 was repeated

except for using the conmpound obtained in step 3)

inst of tert-but chl oro-2

di fl gom?é?ﬁ F&ini%o Xaimﬂ&drlg y&’&?n&‘i’&ﬁeﬁ EXCARx firapeing 4-G-

cHid?O%ﬂo%%&BhﬂlﬂNéNgnst(t@ad QPqﬁier'bhE-nﬁéthb)@yé%HS?w“ Eil)afaﬁﬁ the title

c@mp@und(Smg 27%%3 (s, 1H), 7.19 (m | H), 6.71 (s, 1

O M adiNm g 83 s, T, &9‘18 34 h, 1By $31-729 s,

2&2 R.00L7.06 (z, k), 6.65-6,50 Em IHP 6.28 (dd, 1H 570 (dd, IHR 4.68 (m,
4S) - 1- acryl oyl oro- 2, 4~ di f 1 uor ophenyl am

1H)p)122 (RQH), 3.82 (m 3H) 3.72 (m, 5H), 2.56 (¢, 2H), 2.48-2.47 (m, 4H),
t di n- 2- b de Th
2&?6‘2@34%'22% Tt %f K8 Pepeat od except for usi ng
t he 4 tead of .
et ‘Wﬁi‘nif’) 7 et hosy- 6- ((39)-
pyrlrolldln 3-yl oxy) qui nazol i n-4-am ne to obtain the
AR RN L S L I e
dgﬁlé%}oﬂﬁenéf'_smléé gnzéthﬁ%&ygﬁm@&gﬁgl6—?%}%&@1&%2 lﬁpboxylate
4.00 (s, 3H) 328(m 1H) 3.01 (m 1H), 222
1 2. 114
ﬁxgl (Eg')ﬁ groc#lze ol nzo)lf M@&repegt? diospt Bt R 1-err

bF%/ g@%&@? ?Iéﬂtﬁ%r&yﬁf)?ﬂm&l @cax%bgpﬁa&@tuo@rgf Chem. 1996, 61,

222642231 9 ihstoyd arfi (R))(- )7 NrBdd8>ppurolidiaall imst@pys )osoy pblainrehe title
t hyl pi peri dlgw_éZ car boxam de 5 The procedure of
Cmpé(ﬁ@l /Pbpeat ed except for using a 2. QM

! ONIE R0 OGS ISR 810 B8, 27 5 1
A (s, i1H)e7 ©anpaurH), 62670(mpl 5 6294 (mmmm SBOmL\/EH,) °4.80 (m, 1),
455%%3) 100.2.65 S5m Dea & 3 S 280 18, 307 Gh, 1, P21 (m, 2m),
2.03 (m, 1H), 1.69 (m, 1H);

MS (ESI"): m/z = 533.3 [M+H]".

Example 120: Preparation of (25,45)-1-acryloyl-4-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-2-

carboxamide

Step 1) (28,4S)-1-tert-butyl 2-methyl 4-(4-(3-chloro-2,4-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)piperidin-1,2-dicarboxylate

The procedure of step 6) of Example 1 was repeated except that (25,4R)-1-
tert-butyl 2-methyl 4-hydroxypiperidin-1,2-dicarboxylate (J. Org. Chem. 1996,
61, 2226-2231) was used instead of (R)-(-)-N-Boc-3-pyrrolidinol and the

72



10

15

20

25

30

(m 1 H, 7.04 (td, 1 H), 6.70 (dd, 2H), 6.45 (dd, 1
H, 5.88 (dd, 1 H, 550 (m 1H, 10 4.99 (m 1H)),

wohoddifoms 1H), 4.02 (s, 3H), 3.30 (t, 1H), 3. O0ACKER2008/003162

2H), 2.25 (m 1H), 2.02 (m 1H), 1.80 (m 3H), 1.58
(m 1H); NS(ESI+) rdz:5323[MH—|]+. Exanpl e 122:
dfr SRaL A roegctlon %1ng4t§?ﬂuoro i d Tab %_n(li%feaqlo(%ﬁgfe%y%btain the

ti‘i'lefdoﬂgf Zgarzm%))) 7- met hoxyqui nazol i n- 6-yl oxy) - N- et
eridin-2- carboxam de The procedure of Exa

120 VESNMER G00dHax CRC1:) 38.35(smdH, 2.9¢Nm, 1H), 7. 8rgp(s 1H), 7.25

CHEYT AT oG m@%a'lﬁéﬂﬁr abhaf 133 r a3 RT3, 3.78
§'3t 3)92%0%)%@)8 2 {FB lfigl)@’/s é#zzFlN(\ry? (%@M%{)lgml? 6
7.08 (td 1H), 6.71 (dd, 2H), 6.45 (dd, 1H), 5.88

eR)g) %i{) 4535),;'; ?teg E]gto(xg%érm?lyﬁ% %Jg(% émozp;z E—%i'éygz)r(omﬁylamino)-
7%t11§ﬁ%qgé‘g§%n%¢% x})}ﬁﬁ?ﬁ&@n %E%rbo;(f/l?lé Hf:i'@l‘ g(_DarrplleM

123: Preparation of
(2S, yl oyl oro

i 11 S B HRTAE AR . RIS, G eal S Silpieshitnd byt of a
e

thaptat ethersafting mixtuse vgisptivpd aniooe tempeatireffop #itee hours.
TN PR M ST A
) 8 .
TN N
aptiddroli)sodfurb Jsu(ﬁzite Ifiltgred aﬁd?distﬁhed iln&&r a4ed18:e@npre§sure The

rgl)ﬁﬂltlég gé)’su(lug WS Rqﬁlﬁqapgf rgphggbn (thoqlpﬁogralp% Er%]ﬁﬁhyMe chloride :
%ﬁg&cﬁltate Sxipethfgl}{gl CESI 5) %) [q Gbiair - tfid M’Eﬁﬂ)(fundla 5 g,92%).

reparatio
(2S, AH)NM}Q@MMHZ €N8LY 3-8 (v, d1D), 274 (s, 1H), 7.60 (m, 2H), 7.12

(gqgﬁzlgb? qt;zrzyl A 0%9 (ml"5H) 0% %9 3E8! 5 %% R 20" 6, 1),

2.31 (m, 1H), 2.07 (m, 1H), 1.92 (m, 1H), 1.43 (s, 9H).

Step 3) (25,4S)-tert-butyl 2-carbamoyl-4-(4-(3-chloro-2,4-difluorophenylamino)-

7-methoxyquinazolin-6-yloxy)piperidin-1-carboxylate

1.93 g of the compound obtained in step 1) was diluted with 17 mé of
tetrahydrofuran, and 0.53 mf of N-methyl morpholine and 0.58 m{ of isobutyl
chloroformate were added thereto at -15C. The resulting mixture was stirred
for 10 minutes, and 1.0 mé of 28% aqueous ammonia was added thereto. While
gradually heating to room temperature, the resulting mixture was incubated for
one hour. After the reaction terminated, water was added, and the resulting
solution was extracted with chloroform. The organic layer was washed with

water and saturated chloride water, dried over anhydrous sodium sulfate, filtered
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car boxam de The procedure of Exanple 120 was repeated
except for using 15 isopropylam ne instead of 28%

woanpogowsisanmoni a i n step 3) to obtain the tit|RCT/KR2008/003162
conmpound (10.6 ng, 16% . 'H NWR (300MHz, CDC13) 6 8.63
(s, 1H), 8.38 (s, 1H, 8.21 (s, 1H), 8.16 (m 1H,

i doélsﬁllgd L%’Hk 2 Ff)'eﬁl%cé&jgyé %} 1%@%&@%%5@&??52%&% by

c(od;umﬁ H)lroﬁaﬂ)graip‘hy (mégiélyle&e&zlll_cl)(ﬂdeligt:)[my% ﬂcé’tléte( I_B‘-’ﬂl £1l3)(-)l)3? obtain the
t{t%C%PQOéI?ae(l(%& 5%/<>)mz o 560. 0 [M+H] o Exarrpi e 125:

P & ﬁﬁ%4 4

df?f’u@?@%@gn@’gm nao) - i?énl%)?ﬁgyxég [ naz?il ??56 yl 06X )G?RI-g ()’/n 1H),
m&@nmp)eslﬂ (w1, 2LHR 3. To(hoKANi4d33 Tag LH) 046045 31, 3.06 (m, 2H),

repeated except for using -
lr%@(’ﬁxgﬁi néﬂgad of 28%’aqueous anmonia in step

3) to obtaln the title compound (13 ng, 18% . 30
"H NVR (300MHz, CDC13) 6 8.32 (s, 1H), 7.79 (s, 1H),
SZCISZ) ((?IS 45%0-(47(3L8hloter2 L Hfludboftzenylamih o)) 7-mietidx dmaholm-6-
(ml 5.38. (m | H, 4.85 (m 1 H),
yi@@@pmm@ PEAPRXEBI 003162 4.15 (m 111), 3. 97 (s
3H), 2.70 (m 114), 2.31 (m 1H), 1.90 (m | H), 1.67
(m 1 H, 1.28 (m 1H: MS (ESI+): mz = 534.2

[ M-HThe pro&eduire o sﬂe@)ﬁz (Hl’ Epanpiei 113 \Oﬁs repeated except for using the
(2S, 4S) -1-acryl oyl - 3-chl or o-

conRayddo mtéﬁwdmlno)ﬂep } hieieadi nfzafz oferibetyy | dxiy Crelfloro-2,4-
ﬂgﬁé@?ﬁéff@%&éh&ﬁﬂs %{dg 5O% Fzg;(lgg&? lgxgrﬁazel?%u?-rl Qcca?g(%{ﬁate to

dbtahﬁmné ﬁﬂb@ampwndr(ss(emg 67f1%?)8% aqueous ammoni a in
step 3) to obtain the title conp

MR EROMEECLIYCEB) 8. 832 (&. 1H)—|)7 7@(§8Hb7 53—()9; 1H), 7.19

(%11%%1)( BIagS) 1518492 (g Y00 il 312 15296 (B 110, 223

fa, 1BD)( MB7YrN3H)3 126 (sSOHPH) . 3.89 (m 2H), 3.26 (m
(2H), )(2. 7ol((m 1)3H), §31$(m 1 H,
Step 5) (25,45)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)piperidin-2-carboxamide

The procedure of step (1-7) was repeated except for using the compound
obtained in step 4) instead of N-(3-chloro-2,4-difluorophenyl)-7-methoxy-6-((3.5)-
pyrrolidin-3-yloxy)quinazolin-4-amine to obtain the title compound (10 mg, 69%).

'H-NMR (300MHz, CDCL;) & 8.58 (s, 1H), 8.08 (bs, 1H), 7.99 (bs, 2H),
7.24 (s, 1H), 7.00 (td, 1H), 6.66 (m, 2H), 6.36 (d, 1H), 5.82 (d, 2H), 5.49 (m, 1H),
4.88 (m, 1H), 4.15 (m, 1H), 4.00 (s, 3H), 3.28 (m, 1H), 3.01 (m, 1H), 2.22 (m, 1H),
2.15 (m, 1H), 2.02 (m, 1H), 1.55 (m, 1H);

MS (ESI'): m/z = 518.2 [M+H]".
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151.95 (m 1 H, 1.71 (m 114), 1.20 (m | H; M

(ESI+): mz = 562.3 [ M+H] +. Exanple 127: Preparation
wi00g/2811S) - 1- acryl oyl -4-(4-(3-chl oro-2, 4- PCT/KR2008/003162

di f 1 uor ophenyl am no) - 7- net hoxyqui nazol i n- 6-yl oxy)-N-(2

- 20 rret hoxyet hyl ) pi peri di n-2- car boxam de The

XAy 1t RARRFABOR 28BS AT TR Lo 2.4-

diflué 1 ™ -2-
oS00 e Ll S i

carl,vqunate(m 1H), 7.13 (s, 111), 6.96 (m 1 H), 6.68

(m 1 H), 6.40 (dd, | H), 5.85 (d, 1 H), 4.45 (m 1H),

3.92 (m 4H), 3.26 (m 7H), 2.83 (m 1H), 2.59 (m

1H) Tiae oeeam%w)fElx 1£M20 Jadasla eMRd( ERlepi fobTwking a 2.0M
2008/ 15011 PCT/ KR2008/ 003162

nmhmhune mntamaagartatralmydrgﬁlran solution instead of 28% aqueous

ARORBIB SHf) St S HEHORARALZE) me 650 bxy) - (2
- (mfrhyiMr f@o@m{ﬂ xmegl) 50863 %s, qﬂ)bemsdqrf) ghe (s, 1H), 8.13

pr ocedure o was repeat ed exce or usi n

(m 1H)em¢4 044 BBIpt 0 dediiil) o S et a2 i, 50 (m, 1H),

5. 42 %?@0‘892? %%gfb ¢ gﬁ@@z?ﬁ%@iﬂ %4850(’" 1),

zé@zg#'m)f%l é@(ﬁa ZW ,sszmlaglg m 14, 7.09 (m 1 H),

111 5.92 (d, I H, 5.63 (m
I I—l)MSlESh)QIz‘:/z(m532 3—[)M+Iﬂ]15 (m 1 H), 4.03 (s, 3H,
3 78 (m 1H, 3.57 (m 2H), 3.15 (m 111), 2.87 (m

2.21 (m 1H), 2.06 (s, 3H), 1.65 (m 2H), 1.60
32

]&{Q ér ati on of q(,g%)a{gl&ll acryl g(y{g%ﬁ?c@agpgﬁg?@%l{lom 24
diﬂuorophenylamlno) -7- methoxyqulnazohn-6-yloxy)-N-ethylp1perldm-2-
di f1 uor ophenyl ami no) - 7- met hoxyqui nazol i n- 6-yl oxy) - N- (2
carbpxamide | f onyl ) et hyl ) pi peri di n-2- car boxani de 41 ng
of the conpound obtained in Exanple 128 was dil uted
with 1 ni of

The procedure of Example 120 was repeated except for using a 2.0M

7
[
|

ethylamine-containing tetrahydrofuran solution instead of 28% aqueous ammonia
in step 3) to obtain the title compound (25 mg, 60%).

'H-NMR (300MHz, CDCl;) 5 8.63 (s, 1H), 8.37 (s, 1H), 8.21 (s, 1H), 8.16
(m, 1H), 7.08 (td, 1H), 6.71 (dd, 2H), 6.45 (dd, 1H), 5.88 (dd, 1H), 5.51 (m, 1H),
4.99 (m, 1H), 4.22 (m, 1H), 4.08 (s, 3H), 3.41 (m, 1H), 3.26 (d, 2H), 2.26 (m, 1H),
2.02 (m, 1H), 1.57 (m, 1H), 1.25 (m, 2H), 1.14 (m, 3H);

MS (ESI"): m/z = 546.2 [M+H]".

Example 123: Preparation of (25,45)-1-acryloyl-4-(4-(3-chloro-2,4-

difluorophenylamino)-7-methoxyquinazolin-6-yloxy)-/N-propylpiperidin-2-

carboxamide
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tetrahydrofuran and 1 in of a saturated sodi um

bi carbonate, and 34 ng of 3- 20 chl or operoxybenzoic
wamiogl1sas added thereto. The resulting m xtur ePGEER2008/003162

i ncubated at roomtenperature for two hours. After the

reaction term nated, water was added, and the

oot Ahe Posput bP ExiiiE S o %ir%aé%?ﬁé%xa“féﬁé?%«g pyqgylamine
iSéad 8f 280CAYuROUS miRé18h in Gfel 633 10VsHtainaRB YleUomFANIUT 8 mg,
sulfate, filtered and distil under a reduced

lrl%)ssure The 25 resulting residue was purified by

I | Qry hyl
acet TATVRETERAAEE GET s eS8 57, Rt G, AFbRE2 @ L. 816
(}?20'1’9}%“'7@6((29 IH) 64’7f/€ldd ZH‘} I&Mﬂ (&DQW @%ﬂa@n}% 8:544m, 1H),
479928n( H), 8 (m, @H),(4YO3 1H)3H)6 3% (n@oBHl 307 64,4H), a,22 (m, 1H),

22@(”(”514% 1(9%9";%1{)3112?(’"3%%’952‘(5 ?(3."]751(&') i )21

30 SV (KST) 2= S64QAIIE) | 2,95 (s, 9H 224 (m
1H), 2.02 (m 1H) I H; M5 (ESI+): mz =
624. 3 [I\/H—|] +. 78 WO 2008/ 150118 PCT/ KR2008/ 003162

c f
“f"g@‘ JS) r yI %335(183 ( g of ) £28- 4§)41-acryloyl -4-(4-(3-chloro-2,4-

[ _ /G- ¥din-2-
e
carbaexinide of Exanpl e 120 was repeat ed except for using
N, N- di net hyl et hyl ene di am ne i nstead of 28% aqueous

ammnia in step 3) to obtain the title conmpound (39 '
, %0 . npee 0 1
?g’ me@ pég%dﬂ(}‘g o3 QM%&? %lgDCi%g) ﬁa? @gpéage.d &ceg? #r using
isdfropafifing imstdad) ,of &8% agqudousl hi)n,m@maﬁn( step IH)to sbisin the title
1 4. 15 1H), 4.02 , 3H),
C(wau(ﬁbﬁl(ﬁﬁmgs ég/?)(m 1H), 2(?‘5 (E? 3H), (2?’29 (H)m

589 ﬁ[%'@o%bﬁ?é’ ?381&—%% ell\l@r (agtgfdogg olfl_m 8.21 (s, 1H), 8.16

(bR ISV -06- @dy YHYy6.68((4; (H), ofhn&r(m 2H); 5.87 (dd, 1H), 5.48 (m, 1H),
S84 e Rk b o5 bl BT SR 5 67 (T 54 o, 11,
2.02 (m, 1H), 1.85 (m, 2H), 1.51 (m, 1H), 1.03 (m, 6H);

MS (ESIY): m/z = 560.0 [M+H]".

Example 125: Preparation of (25,45)-1-acryloyl-4-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)-N-hydroxypiperidin-2-

carboxamide

The procedure of Example 120 was repeated except for using
hydroxylamine instead of 28% aqueous ammonia in step 3) to obtain the title‘
compound (13 mg, 18%).

'H-NMR (300MHz, CDCls) 8 8.32 (s, 1H), 7.79 (s, 1H), 7.52 (m, 1H), 7.18
(m, 2H), 6.82 (m, 1H), 6.25 (d, 1H), 5.77 (m, 1H), 5.38 (m, 1H), 4.85 (m, 1H),
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The procedure of Exanple 120 was repeated except for

using 3-am no-1- 20 propanol instead of 28% aqueous
warmemsoals n step 3) to obtain the title conpourd/KRaDs/003162

ng, 27%. 'H NVR (300MHz, CDC13) 6 8.62 (s, 1H), 8.19

(s, 1H), 8.10 (s, 1H), 7.26- 7.01 (m 2H), 6.67 (m

1 v | 4 1 : 1
b Eslf’% 37 4o 18] 25 018l 230 0t 1073 A8 By 57 o 110,
13284@n( 3.33(m 1H), 3.11 (m 2H), 25 2.21 (m
m 111) 160% 1H); M5 (ESI+): mz =
576 M$£E Y. m@(ﬁriﬁlﬁle? [MN2H] anr epar ati on of
(2S,49)-1-acryl oyl -4-(4-(3-chloro-2, 4-
di f1 uorophenyl am no) - 7- met hoxyqui nazol i n- 6- yl oxy) - N- (2

r AN eriggi n Q -44M8chloro-2,4-
ExainiplEo] OT58: 1PtebarhBons’ 'of, (%ﬁ(e@)?oéé%?g LB chloro

diﬂunpti[ﬂlmdamno)-éﬂnaﬁmyqunmmlmeﬁ-yhmyﬂwm( 2

am noet nor nst ead of 28% aqueous ammoni a
hﬁl‘%&ﬁ%fmﬂga h@xa?‘l“f‘f e con‘p(:)uﬂd (100 nm,
439 . ' H NWR (300l\/Hz CDC13) 8 8.63 (s, 1H), 8.32 (s,

1H), 8.17 (s, 1H), 7.08- 5 7.02 (m 2H), 6.67-6.65 (m
1H) , The4poatiurd Idexﬁnﬁile (12!0 V\zusl)rcpe'at&ls exenpt 16 using @thanolamine

02 .4H), .3.55-3. 25
%Wac&pf%&% ezoél ailmlon@ 1&98%) ;j{)l?o% anBEge tltig ggmﬂchunﬁi (10 mg,
A)zzl(ml H, 1.55 (m 1H); MS (ESI+): mz = 631.4
+ 10 Exanple 133: Preparation of (2R 4R)-nethyl
IyII-NMR{?»OMBE CDCLpO6B.32 (s, 1H), 7. 80 (s, lH) 7.52 (m, 1H), 7.18

d f yl h
a2 o8 Gt 8257 Trocedlite. SFBezdipik. TIRESTm.
1

4r Fﬁ’n@h?ﬁ)@‘ﬂ% S P HEE A ST D, 2] o 1H>
IO& (m, ]LH§)61 7BIm, 115, R20G#22B)1) i nstead of

R - 3- i di [ t 6) t btain th

i1 018 BEauE o8 2ngMutlly. T NVR (B00NH,  ODCL3) 6
9.00 (s, 1H), 8.64 (m 1H), 8.27 (bs, 1H), 8.22 (s, |

H, 7.04 (td, 1H), 6.67 (m 1H), 6.34 (m 1H), 5.82
Emmﬂlé) 112'&0 (Fre[iarH}mn 4.df6 ((mS',4ﬂ)l)1 adrﬂgyl;ll -(43B)chloro-2,4-
dlﬂ,loromé)elwlggnpg) 7irnr;lh01(yggn{qﬁollgr_g~yloxy -N-(2- (m
methoxyethyl)piperidin-2-carboxamide

The procedure of Example 120 was repeated except for using 2-
methyloxyethylamine instead of 28% aqueous ammonia in step 3) to obtain the
title compound (12 mg, 25%).

'H-NMR (300MHz, CDCl5) & 8.46 (s, 1H), 7.87 (s, 1H), 7.65 (m, 1H), 7.13
(s, 1H), 6.96 (m, 1H), 6.68 (m, 1H), 6.40 (dd, 1H), 5.85 (d, 1H), 4.45 (m, 1H),
3.92 (m, 4H), 3.26 (m, TH), 2.83 (m, 1H), 2.59 (m, 1H), 1.91 (m, 2H), 1.76 (m,
1H);

MS (ESI'): m/z = 576.2 [M+H]".
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M5 (ESI+): mz = 533.3 [ MtH] + Exanpl e 134: Preparation
of (2R, 4R)-1-acryloyl-4-(4-(3-chloro-2,4-
walzdobmsn gphenyl am no) - 7- met hoxyqui nazol i n- 6- yl ExiyKR2(08003162
i di n-2-carboxylic 25 acid 15 ng of the conpound
obtai ned in Exan'ple 133 was dissolved in 0.2 ne of a

Epanple; i ko aaoﬁsaso&;razsmﬁ IR - Gestlpro-2.4-
Jnhﬁb?%%néﬂgl%imﬁh‘?-nﬁ Hoxy il aHotihle §1085. 9421 neubat ed

erat'ure e hour the reaction
(hmthylthtm)elthyll)‘papemdmiﬂtoarboxahude on vvas acidified to
pH 4 with a 3N HO and extracted twice with nmethyl ene
chloride. The organic |ayer was dried over anhydrous

magnggjeu 'ﬁ?ofk@u\’p L08R %1Q2BCW5§R%919§J‘[9@3&§,%pt for using 2-

sul fat e, red and distilled under  a reduced
(meﬂa]s;dtlne)etﬂ'ﬁennm iristéadgofr 28%chgquenns ammoniif irdtepy3) to obtain the

(et eRang A2 T 1 E o obtai n the ti1le
COWW&W‘QECW@% (ﬁqw 730&”(!990%}?{) §1§§%12H) 7.12

(?1 &H)Elﬂl109l(m') 111-16 6186((rm,ggli}b6 5§ (dd, gﬂ 3. 9B|)(dl4H¢355(6ﬁl (m, 1H),

9 tm)H;H?z«f 35 (i He g B345683L 3 Ay 11%?2479’1 47 28y3-Tin. 11D,
1

éregg?% ?102;(121692 g{ﬁ :{h%zﬂ‘;g—rl)}/ﬁodﬁ“ : 42 (3- cWolrIg)Z 4-

di fl MSQEBEDyMMGQ}Z S7pMetbxyqui nazol i n- 6-yl oxy) pi per

i di n-2- carboxam de The procedure of Exanple 120 was
repeated except for using (2R 45)-1- 15 tert-butyl

I ydr di ns¢l r
ﬁﬁf[ib@ey 4%9'51 f@i{%gﬁ@% el 2(% £9 RIEWIBYE4i(SBEAforo0-2,4-
(ﬁﬂh)bdépﬂmlﬁﬁﬁhd)—ﬂ-lﬁeﬁr(ﬁdyqaimcﬁnati-g'lmxy)slve(ﬂ 1) to
obtain the ti compound (50 45% . ' H NMWR
(nxeshyisn] foembrﬂ;ylhnsee@"e@ camtooxamlée (s, 1H), 8.15 (m
2H), 7.27 (s, 1H), 7.04 (td, 1 H), 6.70 (m 2H), 6.45
(dd, 1 H), 5.89 (dd, 1 H), 551 (m 1 H, 20 5.00 (m
1H) 44 rﬂg ?f)(fgl%e &oﬂdbouﬂd GBta(iﬁed Bll-l‘ixarﬁpl%l 2(8nwas’Ld14\)ll;ed3m®17 1 m of
04

tgtrglgy(trﬁﬁlrm ap)d 1 ml o'_tDa saturated sodlum'_glcar]bonate and H mg of 3-
chloroperoxybenzoic acid was added thereto. The resulting mixture was
incubated at room temperature for two hours. After the reaction terminated,
water was added, and the resulting solution was extracted twice with ethyl acetate.
The organic layer was washed with water and saturated chloride water, dried over
anhydrous sodium sulfate, filtered and distilled under a reduced pressure. The
resulting residue was purified by column chromatography (methylene chloride :
ethyl acetate : methanol = 10 : 10 : 1) to obtain the title compound (20 mg, 47%).

'H-NMR (300MHz, CDCl;) & 8.64 (s, 1H), 8.26 (m, 1H), 8.18 (s, 1H), 8.09
(s, 1H), 7.28 (s, 1H), 7.09 (m, 1H), 6.68 (dd, 1H), 6.42 (d, 1H), 5.82 (d, 1H), 5.56
(m, 1H), 4.85 (m, 1H), 4.21 (m, 1H), 4.02 (s, 3H), 3.98 (m, 1H), 3.75 (m, 1H),
3.37 (m, 2H), 3.10 (m, 1H), 2.95 (s, 3H), 2.24 (m, 1H), 2.02 (m, 1H), 1.52 (m,
1H);

MS (ESIY): m/z = 624.3 [M+H]".
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M5 (ESI+): mz = 518.2 [M+H] +. Exanpl e 136:
Preparation of (2R 4R)-1-acryloyl-4-(4-(3-chloro-2,4-

WQE2008/150118 PCT/KR2008/003162

di f | uor ophenyl am no) - 7- net hoxyqui nazol i n- 6-yl oxy) - N- e

t hyl pi peri di n-2- carboxam de The procedure of Exanple

135 was repeated except for using a 2. OV

nmet hyl am ne-cont ai ni ng tetrahydrof uran sol ution

' 8% 30 - (Bl 2.4-

l%:ﬂ(?n%ioundo{?’@ HﬁonH_ o ggg q Q%B%bgl hgs (8 ém@m 2,4

(ﬁﬂuoﬂdﬁhel@'lmms)ﬂ m#thoﬁqul(azplmm-ylok){)dV-(@s 1 H)
6.44 (d, 114), 5.87 (d,

lmsthgia'ysn%)#hbﬂ?merl b Zdbesamig 1 o

PCT/KR2008/003162 4.95(m 1 H, 422 (m 1 H, 4.01

(s, 3H, 3.29 (t, 1 H, 3.07 (d, 2H, 2.26 (m 1 H),

2. 01Thm pﬂjd)eduﬂc 58 Emampld) ;1205 wasSrepeatad zxceﬁts:foe using N,N-

d%@p@’i%}sthil ({}E%lgmel%(e@?iz(gfp Z‘%ﬁg}q@ﬂegg; ammonia in step 3) to obtain

5 P‘S@?’%ﬁ%"n(?g"fﬁ%“r‘%%xainhﬁéy?-ﬁé”‘é‘f8223u?ey'o?xye’xa?fpl“é

135 sN]vﬁbé&(DMEgeﬁHbClﬂ 618.625(snd H),18.25y(dy 2Ky, &b2 e, 1H), 7.30

' ”ﬁﬁﬁ 1% 8 T 50 TR AR @b sérds 31DsS g9, 11D,
(D414 (PR 02y ) g0 2085244 (B SR 25S n 38D,

2}5&;&2, SHRQ. ()tln(mlll-IH) 1501, (uom(); 1H)1,H) 3. 276(73,( 3H)1,H) 2.69_

m L (m ) . m )

1.28M E§I—§ éé@li@l\ﬁ 2z = 534.2 [MrH +. Exanpl e

138: Preparation of

(2R 4R)-1-acryl oyl -4-(4-(3-chl oro-2, 4-

Eidthply opt®ny| aPrépmirafionet hufxy (OSps)al-noryoyl-dx#)(3heklaro-2,4-

- 20 (net hyI sul fonyl ) et hyl) pi per.i di n- 2- cayr bgxani de The
diflueeephenydamina)it leemywmwbeaé-a&oWefxﬁ -for using

h(ﬁbﬁé}o R hdmtlzxéa'ﬁ} oxyI ate instead of (2S,

4R)-1- tert- butyl 2- et hyl

4- hydr oxypi peri di n-1, 2-di car boxyl at e éo obta n the
tit] dhe procedure of Example 120 was repeated except or using 3-amino-1-

propanol instead of 28% aqueous ammonia in step 3) to obtain the title compound
(50 mg, 27%).

'H-NMR (300MHz, CDCl;) 5 8.62 (s, 1H), 8.19 (s, 1H), 8.10 (s, 1H), 7.26-
7.01 (m, 2H), 6.67 (m, 1H), 6.38 (d, 1H), 5.84 (d, 1H), 4.92 (m, 1H), 4.17 (m, 1H),
4.02 (s, 3H), 3.98 (m, 1H), 3.68 (m, 2H), 3.46 (m, 2H), 3.33 (m, 1H), 3.11 (m, 2H),
2.21 (m 1H), 2.04 (m, 1H), 1.60 (m, 1H);

MS (EST"): m/z = 576.2 [M+H]".

Example 132: Preparation of (25,45)-1-acryloyl-4-(4-(3-chloro-2,4-

difluorophenylamino)-7-methoxyquinazolin-6-yloxy)-/V-(2-

morpholinoethyl)piperidin-2-carboxamide
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25 conpound (18 ny, 33% . 1H NWR (300MHz, CDC13) 6
8.70 (s, 1H), 8.26 (s, 1H), 8.11 (s, 1H), 7.54- 7.53

wo(aws/ddf1s 7. 13-7.10 (m 1H), 6.68 (dd, 1H), 6.P&G/KRrRR008/003162

1H), 5.87 (d, 1H), 4.87 (m 1H), 4.02 (m 1H), 4.07
(s, 3H), 3.98 (m 1H), 3.88 (m 1H), 3.43 (m 2H),

g gg T8 p%%du?eo@f @ﬁgﬁrﬁ%lﬁn ?2(9&&433 reﬁ@ c{/\%xég% ﬂ%é’?ﬁg N-(2-

mmnqcm@bsmxh@hez lnﬁﬁahpf QS%BQqudaue parabdniannaiep 3) to obtain the

R 4R 4- (3, 4-di chl 2-
bﬂg’?@ﬁﬁd Wé) 430‘§}et goxyqu: ﬁazglr |on 6-yl oxy) pi peri d
2. 1
LQ ea?‘é‘md DRI COUIOSRES (FPL RS 6 1H). 39 . 11, 7.08-
D02 1(w0 26BN 6 16171 65 fat, 8D, 6545 (d 1H), 5.87 (d, 1H), 5.56 (m, 1H), 4.95 (m,

b0 & (i O e SPsbahAer, 2EDCasy ol 319y 249-2.41

((;ﬁ,sﬂﬁ)z 358({,921H)S 2. 211%&}51)8% S(St(m éﬂ%){i (7d38 1(3) | 2;'? -

(d, IMS|)(ES$ )551/1171631 AM+HYT 92 (m 1H), 4.16 (m 1H)),
403(3 3H), 3.36 (m 2H), 2.98 (m 1H), 2.29 (m
10 1.68 (m 1H), 1.56 (m | H); M5 (ESI+): mz =

5 ? Eddmpld sl pre ??i_igﬁ (%14?24(3,@1@%@&1 o afyloyl-4-(4-(3-chloro-2,4-

R) - 1-acry
dll‘luomplnenyﬂhmno);Y-rﬁetmbdyqnmﬂdlmZ@ywkﬁpyﬂ@Whm&ﬁf'b&xylate
i n-2-carboxam de 15 The procedure of Exanple 129 was

repeated except for using 4-bronp-2- fluoroaniline

75 Oy RSB ST

Buit@62{methyHy.- h)7dpd;i(yptp4erlﬂhli-,l ZZdEérK(ﬁc, lalé‘D(J @1%5 C}?eOn (1996, 61,
2%22?222(35}) 1pst§:|§d of é% ((-)jN-qoq:qﬁ p)@r(yydm()]mn gqqp 6)4tong‘(am the title
%“? ogtd (d2e, ). % T The compounds ebi ai ned in
Exa HeNMRt(GOQN/H{ar(éDGIQr&QG(m eg IH) tzhe4 (35 1ffq>j |27 785, 1H),
£33 (D2 04 6.87 m B, 0,54 (P18 5 85 (o 2HE); 4.80 (m, 1H),
4.56 (m, 1H), 4.03 (s, 3H), 3.84 (s, 3H), 3.28 (m, 1H), 3.07 (m, 1H), 2.21 (m, 1H),
2.03 (m, 1H), 1.69 (m, 2H);

MS (ESI"): m/z = 533.3 [M+H]".

Example 134: Preparation of (2R,4R)-1-acryloyl-4-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-2-carboxylic

acid

15 mg of the compound obtained in Example 133 was dissolved in 0.2 m{
of a mixed solvent of tetrahydrofuran and methanol (1 : 1), and 1.4 mg of lithium
hydroxide monohydrate was added thereto at 0C. The resulting mixture was
incubated at room temperature for one hour. After the reaction terminated, the
resulting solution was acidified to pH 4 with a 3N HCI and extracted twice with

methylene chloride. The organic layer was dried over anhydrous magnesium
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WD 2008/ 150118 PCT/ KR2008/ 003162 <Table 1> Exanple
Conmpound Structure 1-((3S)-3-(4-(3-chloro-2,4- i F 1
waldogusmephenyl ami no)-7- oy 0 HN N F ci PCT/KR2008/003162

met hoxyqui nazol i n-6-yl oxy)pyrrolidin- I- o1 x N
1) prop-2-en-1-one (E)-1-((3S)-3- (4 (3-chloro-2,4- - F

ﬁ'&%%%’,%'{ﬁu Cg{]ﬁsﬁﬁgg g?{/‘} ﬁ}i}l?%(} s%ulle ﬁ)e rgsyting residue was

p‘ﬂ'rn)ﬂé@t b9~ &dturhn- @Hﬁ)niatoél(a % @nét‘hy(é’nec t&:|h4><5r(i’de'Z Aethfll acetate :

3 difluorophenyl am no

m@hhmlyqdn Haizb) tpmbesalwtbe(y)lpywmquadnﬂl() lmg, oM.

1) bu =~
2 PR e (ST (58] 73 fenl 51 2R, 10
(metzlltgxxsosm oﬂZQH)ns@oydr@mewwl(mdllrﬁ) |465 (m IH) 4.15 (m, 1H)
4methg perazi n- 1y ent-2-yn
3195( (ssg)H)g 14 ((B%difﬂbr?os@(m, 1HY 2134 én, lH) 2 00 (m 1H), 1.27 (m,
ZM?' uor ophenyl am no)-7- off° NONF
hoxyqui nazol i n-6-yl oxy)pyrrolidin-1- " Nj

1)-4 1-
D B AN G 70 -0 6

f I uor ophenyl am no) - 7- net hoxyqui nazol i n- 0o NIj
]i?xaynll Y) PYis. ol IIgjler[])_aratlol\{ ) bf op(ﬁ %92) 1- acryqoyP4 -(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-2-

carboxamide

The procedure of Example 120 was repeated except for using (2R, 45)-1-
tert-butyl 2-methyl 4-hydroxypiperidin-1,2-dicarboxylate instead of (2S,4R)-1-
tert-butyl 2-methyl 4-hydroxypiperidin-1,2-dicarboxylate in step 1) to obtain the
title compound (50 mg, 45%).

'H-NMR (300MHz, CDCl;) & 8.63 (s, 1H), 8.36 (s, 1H), 8.15 (m, 2H), 7.27
(s, 1H), 7.04 (td, 1H), 6.70 (m, 2H), 6.45 (dd, 1H), 5.89 (dd, 1H), 5.51 (m, 1H),
5.00 (m, 1H), 4.22 (m, 1H), 4.03 (s, 3H), 3.26 (m, 1H), 3.07 (m, 1H), 2.25 (m, 1H),
2.04 (m, 1H), 1.55 (m, 1H), 0.85 (m, 1H);

MS (ESI"): m/z = 518.2 [M+H]".

Example 136: Preparation of (2R,4R)-1-acryloyl-4-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)-N-methylpiperidin-2-

carboxamide

The procedure of Example 135 was repeated except for using a 2.0M
methylamine-containing tetrahydrofuran solution instead of 28% aqueous
ammonia to obtain the title compound (37 mg, 35%).

'H-NMR (300MHz, CDCl;) § 8.60 (s, 1H), 8.12 (s, 1H), 8.01 (m, 1H), 7.94
(s, 1H), 7.03 (td, 1H), 6.70 (m, 2H), 6.44 (d, 1H), 5.87 (d, 1H), 5.55 (m, 1H),
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1-((3S)-3-(4-(4-brono-3-chloro-2- o o HNF qci 7

f1 uor ophenyl am no) - 7- net hoxyqui nazolin- 0 I , N
w®2008030)pyrrolidin- | -yl)prop-2-en- | -one SACIRR2008/003162
2008/ 150118 PCT/ KrR2008/ 003162 -1 C

1-((3S)-3-(4-(3,4-dichloro-2- HNcl 8

f i < 7- et h [ i Q-4 05 '
48PPSO BT (PO BPE03 078 Al 226 o, 1),
2ol (AIHP-1.96 (#; pEgo-2- HN 9 |
f1 uorophenyl am no) 27- met hoxyqui nazolin- ND' o 14 N F
0 . MNIS (BSI)owp) pyBed [MiH] .l -yl)prop-2-en- | -one
1-((3S)-3-(4-(3-chloro-4-(pyridin-2- ¢ NI
| met hoxy) phenylam no)-7- Oo HNI 10 y I N

iz Ol Gl o dirn1 e 201 o ) L
G720 PR Y- AL acHi iRt shforo2
diffuotophdnylamhine):ymethoxyquimazglinnéytoxy)-/8-hysroxypiperidin-2-

| o trolidin- 1 -yl)prop-2-en- | -one .r
%IE%%%;! 2 (4-(1-(3-fluorobenzyl)-1H HN INNF 12
i ndazol - 5-yl am no) - 7- met hoxyqui nazolin- 0y-N O -.Z QN
6-yl oxy)pyrrolidin- 1 -yl)prop-2-en- | -one NF
1- (( T8e- Pprodedidec iforBxampleN 135C wag 3 repeated except for using
fl ' - 7- i N - :
hydlflgéngrlgl?r?g 1n%{2a9°3f 2%%%%1385&@%%&%%&' tlonobtgin tﬁle ti?lelcol\rrrlpound (15
mg, 9.8%).

'H-NMR (300MHz, CDCL;) 6 8.30 (s, 1H), 7.75 (s, 1H), 7.51 (m, 1H), 7.18
(m, 2H), 6.80 (m, 1H), 6.20 (d, 1H), 5.77 (m, 1H), 5.33 (m, 1H), 4.80 (m, 1H),
4.11 (m, 1H), 3.97 (s, 3H), 2.69 (m, 1H), 2.31 (m, 1H), 1.90 (m, 1H), 1.67 (m, 1H),
1.28 (m, 1H);

MS (ESTY): m/z = 534.2 [M+H]".

Example 138: Preparation of (2R,4R)-1-acryloyl-4-(4-(3-chloro-2,4-
difluorophenylamino)-7-methoxyquinazolin-6-yloxy)-/N-(2-
(methylsulfonyl)ethyl)piperidin-2-carboxamide

The procedure of Example 129 was repeated except for using (2R,45)-1-
tert-butyl 2-methyl 4-hydroxypiperidin-1,2-dicarboxylate instead of (2S,4R)-1-
tert-butyl 2-methyl 4-hydroxypiperidin-1,2-dicarboxylate to obtain the title
compound (18 mg, 33%).

'H-NMR (300MHz, CDCl;) & 8.70 (s, 1H), 8.26 (s, 1H), 8.11 (s, 1H), 7.54-
7.53 (m, 1H), 7.13-7.10 (m, 1H), 6.68 (dd, 1H), 6.66 (d, 1H), 5.87 (d, 1H), 4.87
(m, 1H), 4.02 (m, 1H), 4.07 (s, 3H), 3.98 (m, 1H), 3.88 (m, 1H), 3.43 (m, 2H),
3.29 (m, 1H), 3.09 (m 1H), 2.98 (s, 3H), 2.24 (m, 1H), 2.05 (m, 2H), 1.60-1.54 (m,
1H).
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6-yl oxy)pyrrolidin- |-yl)prop-2-en-1-one F
1-((3R)-3-(4-(3-chloro-4- HN °~ C 14

WO raggmaplsenyl am no) - 7- net hoxyqui nazolin-o i : MET/KR2008/003162

6-yl oxy)pyrrolidin- | -yl)prop-2-en- | -one CIF
1- ((38) 3-(4-(3-chloro-2,4- HNcl 15

I‘%f l uf"wﬁsg lo? #Pr%\%%iﬂ? sz’ (gRe‘f]R)] ﬂ-a%’p{é)ylg(ﬁ@ 4-dichloro-2-

1-(( géﬁﬁg (4 ( jﬂéﬁ%g‘rp?&ﬁﬂ%?&g“h6LylEX{)é"Perldlll-2 -carboxamide

fl uorobenzyl oxy) phenyl am no) gui nazolin- .N

(15 {g%é)]{%é gﬁﬁrg %Qﬁagp_plg légrvyég rf:peqﬁd lexégpqefor using 3,4-dichloro-
Zdﬂtlbﬂﬁhﬂﬁfée Nyl RAHN Q- 73-0!'}{or0 2%4 H‘iﬂﬁd}‘ogmﬁnef ltRI obtain the title

met hoxyqui nazol i n- 6-yl oxy) azeti di n- - 0p
chroomd 78 mg,-)96). 1- (3 (4-(3-chl oro- 2 4- i F 18

et bl R AR EE Gk P Bl .02 (o 11, 7.85 (¢, 11D, 7.38

)?lltlgm 27?861' A %7? &4; (ﬂﬁ(ésﬁguaf@ 295*88 (dFlH])95 55 (m, 1H),

oropheny t hoxyqumazol i n

9% (rax yhpi &6 (ol hH); 463((s I\BH)],)3p3‘6)(m,22HD1 .99, 1H), 2.29 (m, 1H),
16§£3RH§ (§6% ﬂ][l)oro ,4- HN' C

MS (ESI"): m/z = 534.5 [M+H]".

Example 140: Preparation of (2R,4R)-1-acryloyl-4-(4-(4-bromo-2-

fluorophenylamino)-7-methoxyquinazolin-6-yloxy)piperidin-2-carboxamide

The procedure of Example 129 was repeated except for using 4-bromo-2-
fluoroaniline instead of 3-chloro-2,4-difluoroaniline to obtain the title compound
(40 mg, 32%).

'H-NMR (300MHz, CDCl;) & 8.36 (s, 1H), 7.41 (s, 1H), 7.24 (s, 1H), 6.95
(m, 1H), 6.89 (s, 1H), 6.33 (d, 1H), 6.62 (m, 1H), 6.12 (d, 1H), 5.55 (4, 1H), 4.37
(m, 1H), 4.28 (m, 2H), 3.73 (s, 3H), 3.34 (m, 2H), 2.12 (m, 2H);

MS (ESI"): m/z = 544.1 [M+H]".

The compounds obtained in Examples 1 to 140 are represented by the

following structural formulae, as shown in Table 1 below.
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| uor ophenyl am no)-7- ~0 NF

met hoxyqui nazol i n- 6-yl oxy) pyrrolidin-
woyboopmsptL2- en-1 -one -(2-(4-(3-chloro-2,4- p F pCHIKR2008/003162

di f | uor ophenyl am no) - 7-
met hoxyqui nazol i n- 6-

.1 gr_oNF cl
N

I No N

yl oxy) et hyl ) acryl am de

1- (3 (7- methoxy 4- ((1R) - 1<Tablei 1> 22

e thytam o) qusnazol =6 N—NN—foxy)azetjdin=—1
Ex\z}n\’brg Clop-2-en- 1 - pRu und éfru ture
1-(3-(|4-(3-chl oro-2-fl uorophenylam no)-7- HN F C 23 Fr
met hox éﬂ@a?’zé‘h(}l =Blgrpdd) azetidin- 1{ N CN ij[a
yl ) pr d@ifRroe @p Qlo -786 WD 2008/ 150118 ¢ HN =
PC/ KR20 8/0031 2 10%@1;&' (13, 4-di ¢hl or) ]@ﬁ

24 f1 JBF H Byo-¥loxx) 658}&13 Baz ol i n-

6-yl oxyl))plzm&@nnl-lonyl)prop 2-en-1-one|0 F
1-(3-(4-(3-chloro-4-fl uorophenyl am no)l-7- HNci O,
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methoxyethyl)piperidin-2-carboxamide
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Preparation Example 1

Tablets for oral administration comprising each of the compounds of

5
based on the recipes of Table 2.

formula (I) obtained in Examples 1 to 140 as an active ingredient were prepared
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2008/ 15( gggpggiggpgfequgq_z <Tabl e 2x3 rhggr edi ent

Amount / tabtet—Acttve it ngredient—160ng—Corm—Starcth
80 ny Lactose 80 ng Magnesium Stearate 5 ny

r epay:at i-Qn le 2 5 Hard gelatin capsules for oral
PD i 1‘2‘{1_?52‘?{“5’1@22@” sing each of the conpounds of
formula (I) obtained in Exanples 1 to 140 as an active

i ngredient were prepared based on_ the recipes of
Tabl e Hard<gelstia @apsules for oral administration comprising each of the

compounds of formula (I) obtained in Examples 1 to 140 as an active ingredient

were prepared based on the recipes of Table 3.

<Table 3>

Ingredient Amount/tablet
Active Ingredient 100 mg
Corn Starch 40 mg
Lactose 80 mg
Crystalline Cellulose 80 mg
Magnesium Stearate 5 mg

Preparation Example 3

Injection formulations comprising each of the compounds of formula (I)
obtained in Examples 1 to 140 as an active ingredient were prepared based on the
recipes of Table 4, wherein when a salt of the compound of formula (I) was used,

the pH value was not manupulated.

<Table 4>
Ingredient Amount/tablet
Active Ingredient 20 mg
5% Glucose 10 ml
HCI (IN) adjusted to pH 4
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I ngredi ent Anmount/tabl et Active Ingredient 100 ng
Corn Starch 40 ng Lactose 80 ng Crystalline Cellul ose

w@dhogmsoiddgnesi um Stearate 5 ng 10 Preparati orCiEEKRPE/B03162

3 Injection formul ati ons conprising each of the
conmpounds of fornula (1) obtained in Exanples 1 to
40 as ap._active ingredient were prepared based on the
gﬁ?ﬁ%@@b&ﬁ@ﬁﬂigble 4, wherein when a salt of the
conmpound of formula (I) was used, the pH val ue was
not manupul at ed. <Table 4> Ingredi ent Anount/tabl et
Act i vénjengor dormulationsrgosizrisingceash aDthel cangpoynds)of formula (I)

PRITOBR e rch Mg PARGHC RBAC yercpispprcghbased on the

r&anngﬁTﬂqeg_con'pri sing each of the conpounds of
formula (I) obtained in Exanples 1 to 140 as an

active ingredient were prepared based on the 5
reci pes of Table 5. <Tabl eﬂ5> Iﬁgredi ent Anount/t abl et
‘Active Ingredient 20 ny PoldP$ Ayl ene G ycol 400 2 m

Sterile|Water 8 Ingredigst Exanple 1. Antounttdbdet of EGFR
enzyme 10 Active Ingredient ' 20 mg
Polyethylene Glycol 400 2 ml
Sterile Water . 8 ml

Test Example 1: Inhibition of EGFR enzyme

10 ©& of an EGFR (EGFR type 1 kinase, Upstate, 10 ng/uf) was added
to each well of a 96- well plate. As an EGFR inhibitor, 10 x¢ of a serially diluted
solution of each of the compounds obtained in Examples 1 to 140, Iressa
(Astrazeneca) and Lapatinib (GlaxoSmithKline) was added to each well, and the
plate was incubated at room temperature for 10 mins. 10 £ of Poly (Glu, Tyr)
4 : 1 (Sigma, 10 ng/ml) and 10 p of ATP (50 uM) were successively added
thereto to initiate a kinase reaction, and the resulting mixture was incubated at
room temperature for 1 hour. 10 @& of 100 mM EDTA was added to each well
and stirred for 5 mins to terminate the kinase reaction. 10 uf of 10 X anti-
phosphotyrosine antibody (Pan Vera), 10 uf of 10 X PTK (protein tyrosine
kinase) green tracer (Pan Vera) and 30 uf of FP (fluorescence polarization)
diluted buffer were added to the reacted mixture, followed by incubating in dark
at room temperature for 30 mins. The FP value of each well was determined with
VICTORIII fluorescence meter (Perkin Elmer) at 488 nm (excitation filter) and
535 nm (emission filter), and ICsy, the concentration at which 50% inhibition was
observed, was determined, wherein the maximum (0% inhibition) value was set at
the polarized light value measured for the well untreated with an EGFR inhibitor

and the minimum value corresponded to 100% inhibition. The calculation and
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10 ,at of an EGFR (EGFR type 1 ki nase, Upstate, 10

ng/tz) was added to each well of a 96- well plate. As
wenogFoRs nhibitor, 10 td of a serially dil utedT/KR2008/003162

solution of each of the conpounds obtained in Exanpl es

1 to 140, Iressa (Astrazeneca) and Lapati nib

z{qgla}%’fé) r'%%t’%g(%ae Po ﬁ‘p‘g}g qs1%1 nl\ggérfg sdIf Exc ﬁ%tr%sl%}gs are shown

1ihCTa|ble%f Poly (AQu, Tyr) 4 : 1 (Signm, 10 ng/ m) and
10 yt of ATP (50 M were successively added thereto
to initiate a kinase reaction, and the resulting
r 1 hour.
TSKENSROIES. S S8 R AN SIRRIA NP |
stirred for 5 mns to terrri nate the ki nase reaction.
10 ,cce of 10 X anti hosphot yr osi ne anti body (Pan
Vera) l@opm gre o6 1>‘¢sr> agMet kiwast mmtqﬁieexwmat a) 10 ul of

poI ariza ﬁl%;( Ut @hgﬁﬁ%g?%gp é a‘gg%g 1nsPea8 of 10

dfetheE@meleeSultﬁ atd dhoweh RyTable gbating in dark at
roomtenperature for 30 mns. The FP val ue of each

well was determined with VICTORIII fluorescence neter

TeSEEShhole 01 Bl S o GRE REEO L CCrtent a1 on

at which 50% i nhi biti on was observed was det erm ned,
wherein the maxi mum (0% i nhi bition) val ue was set at

t he pdh ki eanger giell bmg,ud4 3k LATICEEH C&L 1 25)esl breast cancer cell

1 (RES, YALCCCH T S0 oohd i Ehlop el el Bl e oy w620

(ATCC:10ET VR 20 Werd 2f3dd So E’&T/tm%?&e%ﬂﬁé 1n@é'iﬁiv)ésé(§n§8unds in
| C50 were carried out Wélblls' ng crosoft Excel. The

inkibifing tlafr @a@mmll Bgro #ing.a mlsureEmﬂplm, DMEM (Dulbeccos

AR B VTR e FSA00 TR 1S et sdiom

bléarboRdte dddk@Vhed Zs)ﬁﬁgle(rﬁ(ﬁﬁ% Wit '\110'% rI%S _I(g‘éﬂélﬁ%tvﬁie ¥&8m). In

enpl oyed instead of 10 to of the e results

agdddiarg @V\lnng realmegrl eell7line H &% (I’ER@Gp 04{13-59(D85twa}f incubated in an

o ol L o B BB BBy e
SK- Br Q"Wefﬁger eI 11242% st&@g 1ﬁ &ﬁhﬁﬁi’ hRfdgdh t‘éﬁﬁ%éreceea'ch quickly
line, SW620. (ATCC 27), were used to test

thl@gﬂiaes 38fC tared chﬁtgedetoa@lmmccrths medium. The resultmg cell pellet

was mixed with a culture medium, incubated in a culture flask at 37°C under 5%

CO, for 2 to 3 days, and the medium was removed. The remaining cells were
washed with DPBS (Dulbecco's Phosphate Buffered Saline) and separated from
the flask by using Tripsin-EDTA. The separated cells were diluted with a culture
medium to a concentration of 100,000 A431 or SW-620 cells/ml, except that in
case of SK-Br3, the dilution was carried out to 200,000 cells/ml. 100 £ of the
diluted cell solution was added to each well of a 96-well plate, and incubated at
37°C under 5% CO, for 1 day.

The compounds obtained in Examples 1 to 140 as well as the
conventional EGFR inhibitors, Iressa and Lapatinib, were each dissolved in

99.5% DMSO to a concentration of 25 mM. In case that the test compound was
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15 inhibiting the cancer cell growth using a culture

medi um DMEM (Dul becco's Modified Eagle's Medi um
waozoesmspi8 5 g/ 1 of glucose and 1.5 g/ 1 of sodiramKR2008/003162
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Imstwwawqéssr ﬁﬁﬁvp%) iﬁ@n{e%fmh%wr&ﬁddea ﬁ-ﬁfrﬁeadl’@%ﬁ%f the 96-
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Aﬁtéruxtemb\ang Ithe crhenhu(m froms thelgdatet 50 el W% ttmfchboroacetlc acid

vaas&?? d b et welnpeiiAas DwA e pﬁ% el casu 5t cels o

Hn 8f t Slat&om{@ rdH &[‘ﬁ]lc t'i‘@'a@idt a8 remo%e& From each
5% DMBO to a

apat|n| wer e eac di ssolved 1n 99.
wrdn ahatplatei was akrieds 10 ul rofcars é;RtB1 4Sutfhﬂ1ddaﬁﬁnc-<ﬂ)p«lum solution

05, WD 2008 0118, PCT/ KR2008/ 003162 | ub
Wi 2906 thgrei el RHfolRAIUE DUERS WiAGCAA 40T HQrayS: The SRB
d?@ ‘goflftﬁ)%txgg Eﬂipa?e(flgy gls‘éﬁfv?ﬁ%QR@lJ o aobguma@?d 4 bbn&ntratlon

onpl ete ution”was attalrned. The test compound
oﬁf (ﬂ 4%l Arftevaenthiving el die Bohution| ther plateediannwashed withavater, and

d i )
e byt S ol s T SEIRRBART BTOYRCoPY SVBRBA % acetic

a%rdag?(ﬁgﬁg?g%_l@ m&fiﬁ%@ﬁt{rﬁ%‘é‘@zﬁ:ﬂ%&?ﬁ&@e& [OTHERGHEI, and the

. a test conpound
ab@?t:bhh@alvmd )hﬂﬁhd\&ds tietepaitedweith a maiceoplatetreadercul t ur ed
cells, and the plate was jncubated at 37 C under 5%
cop fdn case mkﬁ975Afth%ﬁelrlémprr§?qtﬁ@ withi ) guftpgRqdium to a

cBh@én%rzﬁi%Ql cl‘d]aS(P 606%{%&5{1] R%(Prz&aSP HeG (%1%%&' 2%@5*9&1%0’5\%@9added to

ach Wwetl 6the96al¢ls plave, dnid',%:ﬁgt ]\:N?l;y,oszast Wweshaldawveh a'Ehthr?auc:f RPMI,
Oaij‘%elngéra;n%hll % Sgglgflilg-s?r%b{jorﬂﬂ)@cﬁn I((PS) Vf%?lo];vre% by reprlacement of the
medium. The plate was allowed to be kept overnight and be treated to various
concentrations under the same medium condition for 48 hrs. Similarly to an MTT
assay, 15 uf of a celltiter one shot solution (Promega) was added to each well,
which was incubated for 2 to 3 hrs, and, then, the absorbance at 490 nm was
determined. |

ICsy, the concentration at which 50% inhibition occurs, was evaluated
based on the difference between the final concentration of the test cells and the
initial concentration of the cells incubated in a well not-treated with the test
compound which was regarded as 100%. The calculation of ICso was carried out

by using Microsoft Excel, and the results are shown in Table 6 and 7.
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well, the plate was dried, 100 ice of an SRB

(Sul f orhodam ne-B) dye solution was added thereto,
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“overni ght e treated to various c¢oncentrations
min@ethah 99% affehentotali nnhnmnﬁd of ithon ciloure4Bashr becaBienfilled with cells,

t%%FaEW@HT‘F’ﬁS oty Wi Birsdo Pecadary iabatonangragoured to
e'ﬂg% WRaf 6€a f6°t§gﬁ é;r 18e3o gflé e@@g of 50800t LfIsAPAPY bﬁl@t%? 2athrs, the

nm was m ne he toncentration at
cells ohere08épardtedifrormnthecsolution, V\mslmdalvsuﬂt @B S, sk chambated in a

lisre et dhum sanemngSOMINL | B O oS rrcfaﬁ} PO o . The

t h
SIS AR L e 171 0L 6 M58
phlosplid® latiam dettibiterd owetre émy,husddegl Mcthescﬁlt—cﬁxtammg awell to a

the results are sho in Tahl e and 7. 1 ]
conoentEmm of porMibbons 3’1@? g*@sweaé?ﬁﬂr@e%mm the solution,

PRGBS ARl 6L ot sy o culur

riedingesonthinifle DMEM 0. V% EBSpmdni?s P Whbi lath ng 0, 8, 24 and 48
EGFR s phosphoryl ation and_ the prol ong(?t i on
lﬁb iPFi$Sl€9 afler thmpashing; theagdiym wep semare thﬁ%frmsto terminate the

rgg/c 6%25@% ﬂel}orae t‘fl@lctoﬂ{;ﬁelflén‘?ﬂs A re t1&1 4gd %N/E%O{P @écu; /sclﬁ_ggon was

a cultu dlumconan’n

tedated WithSa WIEﬂg/rﬂDb@nédmu%ﬂ%beGHWeSﬁgmaalCa»toNlomE%ﬂ4) for 5
the culture flask becane filled with cells, 10 _t
it iarisduesiie S@apD,pBGFR, o it the Somalgien pf e reaction, the

wgl? l?;?t‘é'h%ﬁ‘dl% dneasiiRe € Yas stored at -70°C. In control groups, the

replacement of the medium was performed instead of the addition of the EGFR

phosphorylation inhibitor, wherein the induction of EGFR activation using EGF
was made only in a positive control group and not made in a negative control
group.

For Western blot and enzyme immune measuring (ELISA) methods, the
well plate stored at -70°C was allowed to melt to room temperature, and then
protein was extracted from the cells in the well plate using a protein extract buffer.
The extraction of the protein was performed as follows: 250 w4 of the protein

extract buffer (Phosphosafe extraction reagent, Calbiochem, Cat No. 71296-3)
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each well of a 6-well plate to the extent of 500, 000
cells/well. After 24 hrs, the cells were separated
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cells were coIIected u5|n cell scr r .and put
Wmins; 100 wloel avbspetionaSPcvtion wéoa@%% thg&éggoaprmmate the

r%gctpoqp aﬁdq ér? "the ]aﬂgvé%ﬁa%cg‘zﬁ 4‘59% wilYdHselvdds obtai ned

Vias sep ara proteéin content was
det er TElG@@O}biYOI‘GSIB"@ﬁGMS’&SIS dotkimtthods overadgondacteobased on the

cepvamER anethads ohist ogom R/ b LDS RUREhvECRRIED iR sashsample
xbﬁ?@ﬂ%ﬁ‘ss gﬂXw}éhtto(lﬁhpﬁp 46 €€ folfd Mids. 10 18 of the resulting solution
was loaded to a 12-well gel (Nupage 4~ 12% Bis-tris gel, Invitrogen), followed
by 120 volt-electrophoresis in a buffer (MOPS electrophoresis buffer, Invitrogen,
Cat No. NP0006-1) for 2 hrs. After the electrophoresis, the resulting gel was
transferred to a nitrocellulose membrane (Bio-rad, Cat No. 162-0251) in a transfer
buffer (Invitrogen, Cat No. NP0001) with.30 volt for 2 hrs. The nitrocellulose
membrane transferred was allowed to react with a 3% BSA blocking solution at
room temperature for 1 ~2 hrs to inhibit a non-specific antigen-antibody reaction.
The primary antibody diluted with the blocking solution (anti-EGFR (Stressgen,
Cat No. CSA330, 1:100 dilution)), anti-pEGFR (Santacruz, Cat No. SC 12351-R,
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KHR9071) was used in the enzynme i mmune neasuri ng
nmet hod. 100 gt of the .sanple which was diluted by 4

WO nlogissomig h a standard dilution buffer in a kigcmeERr2008003162
added to a strip well, which was incubated at a 41C
refrigerator overnight. The cultured cells was

d therefr. d hed ' it h 2 . Qf
15 SB6.EhTRg) Bt Aol 300 (SR0F o TR 3, Aelp{findtion) were
aflowWedad red@Rith BACTRSthEEERY ‘0 BYdrhight) whsh Whé wasSh&P4 fimes with
strip well, incubated at 37 Cfor_1 hr, and washed 4

at washingubuffep OB SeExfasfeagh idsminsg Thefseeendarn antibedy dilutgd with

tji.body (anti 1 it 109G HRP
G THlpeang, SlulioR Jeatipbse TeCEREhEmIE: SN eAP12B, 1:5000
dffution))1dHdl arftf-gatstiit I%G (GhéMi®n\VEat BiY. A1 3EC N :5000i dilution) were
wel | i ncubated at 37 C for 30 mns, and washed 4

alloed taireact29h pach bthenat waethi tampsttirs: for 10k, avhieh avas washed

s ST e el Eadi 0 BRn8RoNE R Sl bing an
ECT €@kl El‘o@pdét@l:ﬁ'&ﬁ ORape®t AESshdiRr at&/ Nob. RPN2209) and

termnate the 20 reaction, and then, the absorbance )
dagclasaie torHyper fbins ¢Aweatshash cCatr NphBP&Ri193Kn dn wedarkrapm. Protein

bl ot net hods re conducted based gn th convent i onal .
BN SEREC [GPSERVEd: by AGNFIRBImERR Of t il cand, e Tl afe Shown in
Edfdgsanpl e, which was allowed to boil at 70 C for 10
mns. 10 a of the resulting solution was |oaded to a
12-wel | gel (Nupage 4-12% Bis-tris gel, Invitrogen),
foll owed 25 by 120 volt-electrophoresis in a buffer
(MOPS el ectrophoresis buffer, Invitrogen, Cat No.
NPO006-1) for 2 hrs. After the el ectrophoresis, the
resulting gel was transferred to a nitrocellul ose
menbrane (Bio-rad, Cat No. 162-0251) in a transfer
buffer (lnvitrogen, Cat No. NP0O001l) with 30 volt for 2
hrs. The nitrocellul ose nenbrane transferred was
allonwed to react with a 3% BSA bl ocki ng solution at 30
roomtenperature for 1 -2 hrs to inhibit a
non-speci fic antigen-anti body reaction. The prinmary
anti body diluted with the bl ocking solution (anti-EGR
(Stressgen, Cat No. CSA330, 1:100 dilution)),
anti - pEGFR (Santacruz, Cat No. SC 12351-R, 108 WD
2008/ 150118 PCT/ KrR2008/ 003162 1: 500 dilution) and
anti- J3 actin (Sigm, Cat No. A1978, 4 ug/m

dilution) were allowed to react wwth each other at VC
over ni ght, which was washed 4 tines with a washing
buffer (TBS-T) for each 10 m ns. The secondary

anti body diluted with the bl ocking sol ution
(anti-nmouse 1gG (Chem con, Cat No. AP124P, 1:5000
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5 dilution)) and anti-rabbit
AP132P, 1:5000 dilution) were
WEA0E 150 e r

at

roomtenperature for

I gG (Chem con
allowed to react with
Whi CIFCMER2008/003162

1 hr,

Cat No.

washed 5 tinmes with the washing buffer for each 10

m ns,

foll owed by col oring using an
detecti on reagent (Anersh
di scl osure to Hyperfilm (

s

ECL western bl ot

No. RPN2209) and
Cat No. RPN2103K)
in a darkroom Protein 10 bands vvere observed by

Table 8. 109 WD 2008/ 150118 sp@DKR2008/ 003162 <Tabl e
Kample30 AudM | Exappl pEAtBl | StikaBi 3| Bxappl PEAdiple (SKadn 3 | SK-Br3
35 F:%Ih“zc'«z 43{282_81523 '4135.‘7 12?)‘(;2 éﬁ 2 %20 ZWG_?%? WAL
532604 38552|79180 K. 6B52. 1 5433|128 38| >168 000 305 10
22 571723t gl 1300 P 3Py 040 L (08T L P a1
0.4 78 46® 50 604 1k P13 |0.920.7 789300 180 |14 13 2!
4451212 33 26 712812 19383 45>16%0($ %80,069| 6571 13 28317 | 5
25645 1> gj-"d Ta Bt ah b1 116 85 7 a8 20| 4> jus faa] 20
1770.3 0.8 50 189 9L 88 9 |232318|6 1D 5[ 16 19 84 8| 12
118 19 U.ZS O]o b,z 1|76 451() o 411 39O 2 74 11 1.0
9 15 58 42 1 0.7 75 400 50
10 14 7 43 0.9 0.7 76 300 100
11 8 13 44 12 2 77 26 7
12 19 3 45 43 3 78 109 65
13 28 17 46 8 2 79 129 37
14 53 128 47 19 10 80 190 268
15 5 25 48 | >1,000 8 81 38 141
16 15 7 49 29 45 82 48 134
17 0.3 0.3 50 179 91 83 9 23
18 6 19 51 105 19 84 21
19 0.3 0.3 52 176 30 85 41 395
20 222 57 53 32 21 86 322 | >1,000
21 699 210 54 10 87 516 469
22 7 1 55 13 88 187 | >1,000
23 1.6 0.5 56 37 .| 07 89 14 85
24 1 0.6 57 17 2 90 39 13
25 1.5 0.4 58 58 20 91 50 194
26 1.6 6 59 3 9 92 4 8
27 17 3 60 93 261 93 28 40
28 41 262 61 15 11 94 85 123
29 29 19 62 7 6 95 8 23
30 1 0.6 63 9 1 96 8 46
31 3.1 2.5 64 142 11 97 25 94
32 2.4 2.2 65 11 15 98 120 45
33 44 35 66 8 1 99 165 39
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20 222 57 53 32 21 86 322 >1,000 21 699 210 54 10 2

87 516 469 22 7 1 55 13 2 88 187 >1,000 23 1.6 0.5
woetog15018 7 89 14 85 24 1 0.6 57 17 2 90 39 I1/RR20b8/H03162

0.4 58 58 20 91 50 194 26 1.6 6 59 3 9 92 4 8 27 17

3 60 93 261 93 28 40 28 41 262 61 15 11 94 85 123 29

29 1Y b2 7/ b Y5 © Z3 dUJ.I@&l s 9 19 8406 ol 5.1

2.5 64 142 131 Q7 25 2 65 11 15 98 120 4t
Bgample 35A468 § SK-BG 1@@"@93 MW\b%@@/ 15empy | A431 | SK-Br3
PGphKRIO00R 003162 | 994 (1M dexaipl aABL 3K BrSaq | 50
I:}\allpl g Aol ON\T DI Q I:}\allpl T Ao 1 OnN: IO LUV  T(O 114
49374 112% 2|4 Lo | 11534 1180115 381 o 8% A 223 | 06
1029 $ 196 $838327| 13065.[7 689 |10@718| 71347 [4 574 | 09
1 ZU V. ud A1 [L. Iq 4 12 S Y. 1Uo5 o
3730 5% 13370 71018 Jos 4§ ol5 hho b 335 434 %7014 09
101042, 4 0417 1211.9. 2| 2188135 048 (.22 10B 932 ¢ 183 8| 05
2 195136 2.0 0.2)510P 339 3.5 423|125 171337 |1. 87 110 o2
1030124752 813682 4 13444 4 6125 1614139
0461 1 110]1599.8/ 14805 |4 B9 | 4013 1] 0134 979 4
107 24 | 07 121 22 2.5 135 0.8 0.2
108 9.1 6 122 8 2.3 136 2.9 0.2
109 2.7 3.5 123 12 5 137 1.7 1.3
110 10 30 124 7.5 2.8 138 2.4 1.3
111 4 6 125 10 1 139 0.8 1.1
112 15 0.8 126 54 0.9 140 1.1 0.3
113 6 17 127 3.4 23
Lapatinib | 80 40 | Ex1* | 39 293 | Iressa | 28 206

Ex1* is a compound prepared in Example 1 of International Patent Publication
WO 2005/012290:
HN’@CI

oy T
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113 6 17 127 3.4 2.3 Lapatinib 80 40 Ex 1* 39 293
* is a conmpound prepared in Exanple

VO 2008¢ ORR2DOD03162
O N, 111 WO 2008/150118
<Table 7> 1C50 (nM Exanple EGFR

Iressa 28 206 Exl|
wdl2008/130n1er nat i onal
HN 4 C ~O F HO
PCT/ KR2008/ 003162
T790M H1975 SW 620
3 1.3 80 >5,000 57

Pat ent Pu

S G

blication

I790M H1975 SW620 1
7 10 8 55 >5,000 58

- 16.2 - >5,000 8 7 1.3 37 >5,000 71 2.7 24 70 - 10 5
10— >5-00073—3 27 >5-000 1112 27 167 —104—2
11 >5, OOO 15 9 54 413 -’1@50(111\44 8 >5,000 16 8 47 -
B FOFR Prdont fifolsWEhol | Exdmpied| BGERA T2S0N AN 938 Psw-620
S51000 32 b Ib 1580- 25005 8 571 >b. 000 | 23 6| 410 | >5.000
>57000 128 | B 4(5.58 >55000(| 24 8 4. 5 >3, 909 122 - | >5000
30504 ——p5— 131 SO0 130—66-3G—=>5,0p0__ 206
1.8 33 17.7 %8, 0067133°#% 1.7 M. 4 52400 Os5p -
W35 [4.3 017167 >5 08033~ 7319 | 136 |0, 9[22 | >5000
e o e e o i e S s
7.6 48 -9Lapasaniib4pil P5,-000|1, g6t >H, 000 | 4 8 | >5,000
16 8 47 - >5,000 117 0.7 3 47 >5,000
17 0.7 0.8 1.5 |>5,000 120 1.4 0.7 52 | >5,000
19 1.1 1.9 1.3 {>5,000 126 - 1.8 39 >5,000
22 6 15 156 - 127 - 3.8 11 >5,000
23 6 4 9 >5,000 128 - 1.4 5.0 | >5,000
24 6 4.5 5 >5,000 129 - 3.0 50.4 -
25 - 1.3 10 [>5,000 130 - 6.6 30 >5,000
26 1.6 33 17.7 1>5,000 133 44 1.7 54 | >5,000 |
31 - - 50 - 135 4.1 0.7 52 | >5,000
32 - - 19 - 136 - 0.9 2.6 | >5,000
34 6 5 22 [>5,000 139 - - 1.1 >5,000
36 13 4.4 2.7 1>5,000 Iressa 639 |>50,00(>5,000| >5,000
39 - 7.6 48 - Lapatinib 21 [>5,000( 1,894 | >5,000
41 - 93 236 - BIBW2992| 13 - 84 2,641
42 - 7.1 96 - Ex 1* 204 - >1,000 -
43 42 7.2 30 |>5,000
<Table 8>
Example EGFR phosphorylation inhibition in A431 cell line (%)
0 hr 8 hrs 24 hrs 48 hrs 72 hrs
Avg. | Var. | Avg. | Var. | Avg. | Var. | Avg. | Var. | Avg. | Var.
1 71 | 54| 71 | 80| 73 |22 | 42 {205 - -
17 87 | 86| 88 | 10| 62 [21.5{ 31 [39.7] 0 |03
19 81 | 70| 8 |79 | 8 |154| 34 |147] 0 |05
36 90 | 03| 8 |41 | 81 |44 | 41 [483| 44 |17
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15

20

25

41 - 9.3 236 - B1BW2992 13 - 84 2,641 42 - 7.1 96 -

Ex 1* 204 - >1,000 - 43 4.2 7.2 30 >5,000 <Table 8>
wEmspid1EGFR hos horyl ation inhibition in AA3CTERR08/003162

line (%9 O hr 8 hrs 24 hrs 48 hrs 72 hrs Avg. Var.

Avg. Var. Avg. Var. Avg. Var. Avg. Var. 1 71 5.4 71

8.0 73 2.2 42 20.5 - - 17 87 8.6 88 1.0 62 21.5 31

39.7 00.3 1981 7.086 7.9 80 15.4 34 14.7 0 0.5 36

90 0.A4s 8HoWnlinBlatle 4, 2acK 8f B thvéntive Ldmpdinds showed at a low

2008/ 150118 PCT/ KR2008/ 003162 As shown in_Tabl e

cea@ﬂnt@rclonﬁbetqwﬁan excelleahpriinansersbiney, bh@ffactu&l\y mhlbltmg the

SROREUE DT LSRGy BRI, o2

édiféc@lfel?r 3 A‘l@Ml a0 sEvehexPIRbRed, B&cR andhEr ivBative Tompounds
respectlvely Al'so as shown in _Table 7, each of the

effigodvely vimhibitgsh thel activity cafi ths! ﬁGE&.H%OM mytand ckingse gnd the

he R . T790M nut Ki
BouLas Th ey pecdl s 18 £ofh Lot Mo tadeh? of the
cbﬁeentﬁﬁme%mnahhl%%% Inéﬂ Ukds94.S Lapatinib, IBESW2992, and Ex1*
Lapati ni b, BI BW992, and Exl| * which is a corrpound

wirielp as eoqup@mhprapan_ecbfn Enampleal iddrlaterpatienal Patent Publication

WL B R AT AR Lo bR E ey A substituent
shb\%ayal mgmye%npméa tihRibid6H | ¥dtivitya it HI97S than Ex1*.

Wher eas, none of the inventive conﬁounds
Whenebstednst ref theomventive Swispundsoinhabitichghergrowth of SW-620

B SR o S0 e S R Pl he. FREHH e S fest

subR dFFd O e SHE NRGINS Te Rirsblte ihABaNSH tRechan&PBMER inventive
whi ch exhibit high EGFR phosphoryl ation inhibition of

cﬁﬁﬁwlmde wlniebrexhibitriaglo rEGiERqehqsphsrydmmaulddbmqnhOf B4l more

conyentional revers
O A FAS O HaTESoRaCorT RIS SMEL RS dre PO sevgpsible EGFR
lﬁmgltgf]q%%gval nvention can effectively inhibit the
gromh of specific cancer cells induced by the
Therefore, the compounds of formula (I) of the present invention can
effectively inhibit the growth of specific cancer cells induced by the

overexpression of EGFR, Erb-B2 or the mutation of EGFR.

While the invention has been described with respect to the above specific
embodiments, it should be recognized that various modifications and changes
may be made to the invention by those skilled in the art which also fall within the

scope of the invention as defined by the appended claims.
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20 overexpression of EGFR, Erb-B2 or the nutation of
EGFR. Wiile the invention has been described wth
WO zepesis o t he above specific enbodi nents, iRCBKR2008/003162
be recogni zed that various nodifications and changes
may be made to the invention by those skilled in the

WHAMBSOLAIMEDAY: Within the 25 scope of the
Tnventton as defined by the appended clains. 113 WO

iﬂogﬁ# 118}4336%?3 IQ/%?O/ 316‘2 (Ii/\y-?g 8#1% é/'\elu%%a%y %ccep‘table salt

gPtmceutical |y accept able salt thereof: R3 HN ,R1L
ANONIIaRZN wher ei n, or 4 | FRS 1 f R7
R4 R6 ARy , R4, RS, Re,%hd R7 being each

i ndependent hydrodElN haI ogen, N-C1_6 al kyl or
N- hydr‘bx;N am al kyl reverse

am do(- N @ ycarbonyl (-COH), Ci1.6

al kyl oxycar bon Oogl 6)()C1 6 al kyl, or Cl1.6 alkyl
substituted with a hydr oxy, " Cl1_6 di al kyl am ne or

het er swheteing group; R1 is an aryl or heterocyclic

group substituged with eto five X, or Cl1.6 alkyl

substituted WI L.ar?/'f .s hydrogen, hydroxy, Cl1 6

al koxy, or I koxR tituted with C1_6 al koxy

or heterocycl i”€ group; Ry hydrogen, -COOH, Cl_6

al kyl oxycarb |, or am N-unsubstituted or .

N subdt jisuted with Y; , Rs, Rs, Rg and R; being each

independently hydrogen, halogen, N-Cy¢ alkyl or N-hydroxy amido or C-C
alkyl reverse amido(-NHCOC,4), hydroxycarbonyl (-COOH), Ci
alkyloxycarbonyl (-COOC,.¢), C.¢alkyl, or Ci¢alkyl substituted with a hydroxy,
C,.¢ dialkylamine or heterocyclic group;

R, is an aryl or heterocyclic group substituted with one to five X, or C
alkyl substituted with aryl;

R, is hydrogen, hydroxy, C,.¢alkoxy, or C.¢alkoxy substituted with C,
alkoxy or heterocyclic group;

R; is hydrogen, -COOH, C,¢alkyloxycarbonyl, or amido N-unsubstituted
or N-substituted with Y;

n, and n, are each an integer ranging from 0 to 6; in which:

X is hydrogen, halogen, hydroxy, cyano, nitro, (mono-, di-, or
trihalogeno)methyl, mercapto, Cy.¢ alkylthio, acrylamido, Cy.¢alkyl, C,.¢ alkenyl,
C,¢ alkynyl, C,alkoxy, aryloxy, C.¢ dialkylamino, or C;.¢ alkyl or C, alkoxy
substituted with Z, with the proviso that when the number of X is two or more,

the X groups can fuse together to form a ring structure;
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na and nb are each an integer ranging fromO to 6; in
whi ch: X is hydrogen, hal ogen, hydroxy, cyano, nitro,
wd mosesol1sdi -, or  trihal ogeno) met hyl, nercapt ceCIERE)08/003162
al kylthio, acrylamdo, Cl1_6 alkyl, Cl1L 6 alkenyl, Cl-6
al kynyl, Ci1-6 al koxy, aryloxy, Cl-6 dialkylam no, or

Cl-6 wl isyh d%xg; £,8 AkyWoyy C,SHIRHI §stﬁ@ht@ﬂt\b1tK Z\MHeNC, ¢ alkyl

the proviso that when the nunber’ of X is two or nor e,

cohtainingrodensd foanof tieembizgebdlected drdmthe groupnensisting of N, O, S,
structure; 114 WO 2008/ 150118 PCT/ KR2008/ 003162 Y is

S@dm«bsoz,@th al kyl or C1_6 al kyl substituted wth Z,
the C1_6 al kyl containing one to four of the noiety
sel ecZ a8 & Copnlkyd, grydupr ggﬁm@phnggr@ﬂp,wa@ arg graup, being Cs.pa
and SO2; and . Zis a Cl_6 alkyl ar)ﬂl or heterocycllc
ng«msryc lig 291 bigvglic garems Wegwpc@a ieBPoie) groupr being a Cs.iz
C .C arqQnatjc rouio sai d heterocyclic gr.ou
oSk yel ot

c %6\‘3119 oMt rcw aromat up Gon amu& one o four of
eSS PO L BB, B 0 Wb s n i
S R 0 YL SR AR e

séf%lgﬁﬂ‘at ﬁ?mf fgﬁbﬁﬁ cBﬁQk‘t@n% Sf'ﬁhl%géﬁ‘ QhGnyroJE'il' Qﬁﬁﬁ‘@ n1tr0 cyano, C .

r oxy nitro, tyano,
aﬂk}l‘ierﬁ’ ¢ afken§l, aUﬂﬁanynﬁl_@Hia (Qlé_ﬁlonoalkylamlno and C
nonoal kyl am ho an Kyl am no. 2. The conpound
didlkolaghinol, wherein Rl is 3-chloro-4-fluorophenyl, 3-
chl oro- 2-fl uorophenyl, 3-chloro-2,4-difl uoropheﬂy
3,4-d2 cﬁheram{ﬂadurmloof)ptaemyl,, wherem R, is 3-chloro-4 uorophenyl 3-
4- br ono- 3- chl or o- 2-f | uor opheny
chlayoadrflupréphenybphehiaro- Qh)d.lﬂu(ppgh@p}dt By}-dichloro-2-fluorophenyl,
chl oro-4- (3-flugrobe zylox

4sbramemdochiorgryrileprapbeny Lot B %ﬂélﬁwphepyl (R)-1-phenylethyl, 3-

fomprdriae nz%‘?@i‘l’?sgyiﬁwﬁy C%l%ob‘f TRyHEES %F%‘Héﬁiﬂhenyl I-
@hﬁl §bﬁl§%§9f lﬁgg 41“1%2@2? t ?%‘t)}ﬁﬁglﬁ%ny@ RERTPS E%Mlmetﬁoxyphenyl

%b%mﬁ oL eh’fﬂﬁhﬂ&&ﬂ Al 450&%0%%/1#95 lﬁé @ ‘Jﬂ%ﬂﬂé‘ﬁ?yg bromophenyl, 3-

10X 4 a qbfl@srePhemsthylphenyl
éf’nlﬁrog X} 24(:%{%(1)1?%%?2%@1 2?[ Lﬂ;@%&%pze%ﬁforophenyl 2}_/p e

mxdmwrylpﬁéﬁ I pipheny loxyﬁh@man@ahahyﬂno 1 H-indenyl, 4-hydroxy-3,5-
3- trlfluoronethylphenyl 3-chl oro-2- net hoxyphenyl ,

diclelotaphenst, mtﬁhymy%-phl@r@plmmyl 3- (ﬁ?hydmlyeb—ychlorophenyl 2-
4- br ono- 3- fl uorophenyl, 3-chl oro-2- nethylﬁhenyl

Momﬂkghlmph@phbnﬁquaﬂophewﬂ,o Btrifluoromethylphenyl, 3-chloro-2-
methoxyphenyl, 4-chloro-3-methylphenyl, 4-bromo-3-chlorophenyl, 4-bromo-3-
fluorophenyl, 3-chloro-2-methylphenyl, 3-dimethylaminophenyl, 2-fluoro-3-
trifluoromethylphenyl, 3-cyano-4-fluorophenyl, 3-cyano-4-chlorophenyl, 3-
methylthiophenyl, 2-chlorophenyl, 4-chlorophenyl, 3-chlorophenylmethyl, 3-
vinylphenyl,  3-nitrophenyl,  3-acrylamidophenyl, = 3-mercaptophenyl,  3-
chloromethylphenyl, 4-hydroxy-3-chlorophenyl or 4-hydroxy-3-fluorophenyl;
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trifluoronethyl phenyl, 3-cyano-4-fluorophenyl,

3-cyano- 4-chl orophenyl, 3- nethylthi ophenyl,
wz2okhanagphenyl , 4-chl orophenyl, 3-chl or ophenypa®ekRy08/003162

3- vinyl phenyl, 3- nitrophenyl, 3-acryl am dophenyl ,

3- nercaptophenyl - chloronethylphenyl

4- h “WRrde 33 IhRihe '

oY RP I T e 2RD) %R%é@%g%gxy’é thi ko ?ggwﬁyloxy or

metHeRyethoxiet hoxy, et hoxy, 3-norpholinopropyl oxy or

net hoxyet Hoxy; R3 is hydrogen, nethyl oxycarbonyl,

car bRy is hydrogen, iietisldwstcarbahy], ¢drbetyly baml(ﬁidv-methylamido, N-

N- propyl am do, N-isopropyl am do, N hydroxyam do, N 2-

ethydamidest hW-propgdamided- hyisopygmdamidori dd-hydroxyamido,  N-2-

N- 2- met hoxyet hyl am do, N-2- nethyl t hi oet hyl am do,

hmdm&ysthm@m,od\{rBehydwmr@pylaleON Ne2-methoxyethylamido, N-2-

di et hyl a noet yl am do, r N- 2- oet hyl am do; ,
methylgigjoe OR7 bei nd/ ﬁﬁﬁhyﬁggff? ]&émtq??“ dr ogen V-2-N,N -

“‘?bﬂ%am%ﬁm»ﬁ' R
yr ro 'S.kg’y | ma?,@"ﬁiy eglgp Blli] oinl Eﬁéerﬁi’lb'h hP'drogen methyl, 4-

n&fﬂg oé)%g%ﬁfy’g%ethly ﬁ*@tﬁﬁ Sﬁqgél%%f%?%ﬂrlglc g\z Ng]a }ylammomethyl
NN Mh?%ngﬁbgﬂt@ﬂcﬁldrﬂﬁ’ﬁaﬁﬁﬁ@cﬁyl YoyRfolidith qg}ﬁfneftl@ilg bfjskridin-1-

from he compound of ~ élai m 1, whi

ﬁ?ﬁﬂ%’e ﬁyﬂfdkmﬁdtﬁylg r MupetholRatsdxant do; Ofacet&bmdo ( I\B@draxyamldo,
methy bester? chlotio bt uamboplyls raylldam no) - 7- rret hoxyqui nazol | n-

6-yl oxy) pyrrolidin- mFero p- 2- en- -one; . 6 -

1- (( 3g)and-npdefiag cthhomderzc; dtlylauan@gnermgmg froyn {10 2

met hoxyqui nazol i n- 6-yl oxy) pyrrolidin- -yl ) but - 2-en-

| - one; 3)

1-((39)+ f1 uor ophenyl.a - 7-me

oxy(q 1;\% (i')lﬁ ogn@ p&g%lm,}ﬂth@l 15 sefec_?ei;y grgm r}g%rﬁ)upponsmtmg
-one;

Of ((3S) 3-(4-(3-chloro-2, 4-di fl uorophenyl am no) - 7- net h
Y PN P B P Sl oPneylaging)-7 meibgyyaipacolin
BRI P g orphenylan 1) 7l
-yl) -2y (di net hyl am @) BsE-3y@-(3lchiefe2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)pyrrolidin-1-yl)but-2-en-1-one;

3) 1-((35)-3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-
6-yloxy)pyrrolidin-1-yl)but-2-yn-1-one;

4) 1-((3S)-3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-
6-yloxy)pyrrolidin-1-yl)-5-(4-methylpiperazin-1-yl)pent-2-yn-1-one;

5) 1-((3S)-3-(4-(3-chloro-2,4-diflucrophenylamino)-7-methoxyquinazolin-
6-yloxy)pyrrolidin-1-yl)-4-(dimethylamino)but-2-yn-1-one;

6) 1-((3S)-3-(4-(3-chloro-2-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)pyrrolidin-1-yl)prop-2-en-1-one;
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6)
1-((3S)-3-(4-(3-chl oro-2-fl uorophenyl am no) - 7- net hoxyq
woltnwgasiiis- 6- yl oxy)pyrrolidin- | -yl)prop-2- ePeT/KR2008/003162

-one; 116 WO 2008/ 150118 PCT/ KR2008/ 003162 7)
1-((3S)-3-(4-(4-brono-3-chl oro-2-fl uorophenyl am no) -7

nmet h qui nazol i n-16¢lkexya) | gL - ino)-7-
W mp- et _108(235'?-%)_(4 @Y6ropid-9Ldhloto-2-fluorophenylamino)-7
rﬂethéﬁﬁuiﬁaicﬂh(-6840@,)9%@[@&:121J_‘yclj)p%pah@m@m; no)-7-neth
oxyqui nazol i n- 6-yloxy)pyrrolidin-1-yl)prop-2-en-

| - one8) 9Y(35)-3-(4-(3,4-dichloro-2-fluorophenylamino)-7-methoxyquinazolin-
1- ((35)-3-(4-(4-brono-2-fl uorophenyl am no) - 7- net hoxyqu
6-ylaxy)pymradidind lexDprop-2-¢ni one; | -yl ) prop-2-en- | -one;

10
1- % ( 39) - 3=((AS) 3 d1{Adrreme-2-dlnorephenylamine) HomgHyaayingselin-6-

i no).- 7- et hoxygui nazol i n-6-yl oxy) pyrrolidin- |
yIgxpyBplidinh-y proprisen-i gne;

1- ((35)-3-(7- -4 R) - 1- phenyl et hyl gni i .

ol B o S Pat e BRR - SR O3 ifino)-7-
- =3- (4 (- (13- f\ - ' - 5-yl am

eI R S L e T S

- | -2- - _ ; A 1. . . G

2 (5 P STt LR pteav s viamineiguinsgolin

yfvdggsg_ﬁyilrggidﬁr-lmﬁwp,Wéﬁ-qLdrw;n- | -yl)prop-2-en- |

1-(( éﬁ’?)r 3- (4- (13- ahi(®8)P3 4441 L3+ Ppdrebyh A -1&)-inGarel SiaXamino)-7-

ui nazolin-6- yloxy)pyrrolidin- | -yl)prop-2-en- |-one;

mé&hoxyquinazolin-6-yloxy)pyrrolidin-1-yl)prop-2-en-1-one;

1-((3S)-3-(4-(3-chloro-2,4-difluor o?he_nyl am no) qui nazo

| i n- 613)y1eX$$)py(AeBidiloro-4-flugryphenyl amine)-1-mgHroxygeinazolin-6-

1-((3S)-3-(4-(3-chl oro-4-(3-fl uorobenzyl oxy) phenyl am n
Yoo 5p0PKErebdin1-8)BrPBsdr§intronst i di n- 1- yl ) pr op- 2- en-

1 (3 141 L4GRY308-3-chlarorf-fbsprhsiyiamingsy - meshawRinggolin-s-
PR iin Y AR AL | Y1) Prop-2-en- I -one;
nazol h o y1 S0 pe RIS AR R kolin-6-

y}?%y?pefz‘pli irg%f)g?%f)gjzi?%_ilf-?%%r ophenyl am no) - 7- met hoxyqu
20) - (R (4 (Ol or 02,48 1 4br opRenyam oy 7o
6-yloxy)pyrrolidin-1-yl)prop-2-en-1-one;

17)  1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)azetidin-1-yl)prop-2-en-1-one;

18)  1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

19) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

20) 1-((3R)-3-(4-(3-chloro-2,4-difluorophenylamino)-7-

methoxyquinazolin-6-yloxy)pyrrolidin-1 -yl)prop-2-en- 1-one;
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met hoxyqui nazol i n- 6-yl oxy) pyrrolidin- | -yl)prop-2-en-

| -one; 117 WD 2008/ 150118 PCT/ KR2008/ 003162 21)
wWOR(8A%041% 3- chl or o- 2, 4- di f | uor ophenyl am no) - 7- PEL/RR2008003162

i nazol i n-6- yl oxy)ethyl)acrylam de; .22)

1- (3-(7-met hoxy-4-((1R) - 1- phenyl et hyl am no) qui nazol i n-

6- ylDRY)mzet@di30chlbro-214) ditRBrépRAyldmin@Ng - méthoxyquinazolin-6-
1-(3- Z(Jli? ($Ch$?ro 2-fl uorophengrl, amyno) BL?ret hoxyalgl naz

yiiy)ethy totahiiegt i din- | -yl ) prop-2-en- |-one; 24)
1-(3-(4-(3,4-dichloro-2-fl uorophenyl am no) - 7- met hoxyqu
| naz d2)n- 6- yl oxyfaEmedhoxy-#-({ 1R)y piphpnglethylamime)gpinazolin- -6-

yi‘?’f’?a‘mﬂi”’??fft%ﬁf‘?"?ml"he?%' o1 one: 26y
1 (330 (3. c’fyﬂ(%w(i!aﬁﬁém &#ﬁfb’gf@pqumlyaln e astionainazolin-6-
yi{)(l o8 X%elazdg‘?:lr33l"gm°§z% prf) §I g)r:;/)l 7 gg?hog?qui nazol i n-
(5 }/l 13- Fkgze(gz@h‘} B0, Rprophenylamipekrmsthosyquinazolin-6-
YW%-enama%l 11055_ -e}il lo%gxgazetl di n- 1-yl) - N-net hyl - 4- ox
1- (3-49)- (3- chJ(pf(@-@ aﬂ&lou lf%%ﬁh%ﬂ | RATB§L)7= %eﬂﬁix%ﬁbfﬁﬁolm 6-

| nazol i'n-6 yl oxy) azeti di n- met hyl prop- 2-en-
yloxgh)@zetidlin-1-y 12 rop-2-en-1-one;
(Z) nmet hyl - % F4 (3-chl oro-2-fl uor ophenyl am no) - 7-
met hd@@)qui nazol i n- @~-(3-Gi(3-akletoptienylamino)-7-methoxyquinazolin-6-
-yl )-4-oxobut - 2-enoate; 31)
yloxy3azstidin{13ylgpopr 2-¢p; Kodes | uor ophenyl ami no) - 7- met hoxy
qui nazol in- 6-yl ong azetidi n- & 3- oxop roP
| -en-Zlyl ) acet anidt (B‘Z)’J lea@ettchn ploxy)-7-methoxyquinazolin-4-
i?é? 4- (3-¢chl oro-2, 4-di fl uor ophenyl am no) - 7-
Y ﬁE‘&ﬁaln 6-yl oxy)azetidin- |-yl)prop-2-en- |

) 8 E leo% 3)2 ’ S,Ezj i ? I u g P lo 8 rh gﬁg/'%é( -(%6()32%1&0-2,4-d1ﬂuorophenylamino)—7-

ﬁ%ﬁ@&%ﬁ#&%ﬁ%iw 1oy ML RN AZED M ifkth)1-2 6xbBULB - éafillde!
A o MR RSO
yloxy)azetidin-1-yl)-2-methylprop-2-en-1-one;

30) (Z)-methyl-4-(3-(4-(3-chloro-2-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)azetidin-1-yl)-4-oxobut-2-enoate;

31) N-(3-3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-
6-yloxy)azetidin-1-yl)-3-oxoprop-1-en-2-yl)acetamide;

32) (Z)-3-chloro-1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)azetidin- 1-yl)pfop-2-en— 1-one;

33) (E)-3-chloro-1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)azetidin-1-yl)prop-2-en-1-one;

34) 1-(4-(4-(3-chloro-2-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one; |
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118 WD 2008/ 150118 PCT/ KR2008/ 003162 35)

1-(4-(7-met hoxy-4-((1R) - 1- phenyl et hyl am no) qui nazol i n-
w200yhspy® pi peridin- | -yl)prop-2-en- | -one; EB)KR2008/003162

1-(4-(4- (3, 4-dichloro-2-fluorophenyl am no) - 7- net hoxyqu

i nazolin-6 yloxy)piperidin-I|-yl)prop-2-en-I|-one; 37)

1-(4- 3-eth t i in-6-
o E)xy%fplyl |(oer |ed| L}Wk@kiﬂﬂ%ﬁ%ﬁ@(g?ﬂ ﬂl&h&féﬂ%ﬂ)ﬁﬁﬁh&)ﬁuﬁmmlm 6

yilo%y%p(ﬁbr(d‘in-thfl%@pa -en-1-one;

met hoxyphenyl am no) - 7- met hoxyqui nazol i n-
6-yl 03§) pIIF(GI’-(4@I(3Q4-Id1c;hl&)m Dfhidrephdnydarainodg)methoxyquinazolin-6-
1-(4-(4-(4-brono- 3- et hyl phenyl am no) - 7- net hoxyqui nazo
yllbxy)@ipe;i@u—;l}yii)p@pi—ﬁ-ien—l]:oydt) prop- 2-en-| -one; 40)
1-(4- §( -1 soprop (phen | am no) - 7- met hoxyqui nazol i n- 6
-yl 0%XY) p| peri di n- 1+(4 (ﬁr&petbplm@nylamm)& -mgthoxyquinazolin-6-

t.ol dlno) nmet hoxyqui nazol i n- 6-yl oxy) pi pe
M?Ipw)alpquﬂ r@,p- eenl-pn?me 42)

%I giy§ élf] (gr(gtég' G Ol)yﬂ ? 31 ‘S‘B‘?e’ﬁh hox ﬂ‘ﬁlng)a g?rlné:trﬂb%quinazolin-_
Syl o IR AR et e a1

oy O} pi e T PRSI AR Al oln6-

. 4 fl uorophenyl am no) qui nazol
}f’l%%%‘)})%e_r{)m;%lg?%erl d?-’relﬁgl 1I%flfll)prop 2- eny I -onzeq 46)

1- (4- 48y (4-fluora-@- (ﬁ(mydophmwpl&mymhrrb)ﬂhhmqmmolm -6-
ol i n-6- vyl oxy) pi peri di n- -yl')prop-2-en- | -one; 47)

)Zlel((yﬂ)p(ﬁbr(din4~5zii)pmph21-lephbnyb,am no) - 7- met hoxyqu | n az ol i n-
6- yloxy)piperidin- | -yl)prop-2-en- | -one,
1- (4- ¢1) met hdxif-@-(7- tph&dm)ﬂ H@ﬁshOeswnhm)aqqhmzﬂpxn)mperldm 1-
yll)porxy)zplerrl)-elrcl)r?é n- I -yl)prop-2-en- | -one; 119
42) 1-(4-(4-(3-bromophenylamino)-7-methoxyquinazolin-6-

yloxy)piperidin-1-yl)prop-2-en-1-one;

43) 1-(4-(4-(3-chlorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

44) 1-(4-(4-(3,4-dichlorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

45) 1-(4-(7-methoxy-4-(2,3,4-trifluorophenylamino)quinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

46) 1-(4-(4-(4-fluoro-3-methylphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

47) 1-(4-(4-(3 ,4-dimethylphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

48) " 1-(4-(7-methoxy-4-(4-phenoxyphenylamino)quinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;
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WD 2008/ 150118 PCT/ KR2008/ 003162 49)

1-(4-(4-(2, 3-di hydro-

wo rosmsbers 5- yl ami no) - 7- met hoxyqui nazol i n-6-  PCT/KR2008/003162
yl oxy) pi peri din-1-yl)prop-2-en-1|-one; 50)

1- (4-(4-(3,5-dichl oro-4-hydroxyphenyl am no) - 7- met hoxyq

g'lg‘azll’é)' N- 1 §aYa99y3-RiR&rb i Hlinden= ¥yl h1}4%) &-Fidthdxyqfitzolin-6-

ylo,(ﬁ {peridinaby19p@p32-budr- @,wphenyl am no) - 7- met hoxyqui na
zolI'n-6- yl oxy plperldln- -yl)prop-2-en- | -one; 52)

1- (4- %0 (2- (4|=7(l490395-41dh)wkroo«-hpﬂﬁmylphanyiajmﬁe):rﬁtrhahymqunazolin-
zol i n-6- yl oxy)piperidin-I-yl)prop-2-en-1-one; 53)
&yKo&yQIﬁpéﬂdmhlqﬂmer-ﬁyﬂr-bethenyI am no) - 7- met hoxyqui na
zol i n-6- yl oxy Gﬁﬁfe“dln prop en-| - one; 54)

1- ( 4- 511) (3-le(d- -4hl(oso+3rlnw¥r@mmﬁ;wm ehietygypinazolin-6-

met hoxyqui nazol i n- 6-yl ox [ din- |-yl -
J@)@Qpl%:ggdm- 1-yl)prop- 2¥:n-1 gl)lg perl ' yl)prop-2-en- |

A1 00 B3 SRS o G ARG PR A b izotin-6-
yég’f)b% pr’éiz‘?f)r%l}P‘;S’ngFPd‘] g %- yl oxy) - 7- met hoxyqui nazol i n

1 (O S ROFEE SSRGS bsyphenagping) Tomethony quinagoline-
}gg%cﬂpﬁ)erldlﬂjlogﬂMﬁﬁppﬁehdl' Bnel -yl)prop-2-en- 1 -one;

1-(4- Szg)_ et hoxy- 4- 3—(454%8ldMG@ded@bbéndyWy)phmlm?mo) -7-

zol i n- yl oxy) pi peri di n- -yl ) prop-2-en- - one;

rhethéx{quihdzel-6+doRy )pipdritindhghytopr2-en) t-6aept hox y q ui na
zol i n-6- yl oxy) pi peridin-1-yl)prop-2-en-1-one;

1- (4- 68) (4-chi or d- (Zw(rﬂetkyhlpneﬂyﬂpamdnb? ﬂn@hmph@nmmm) 7-
ol i n-6- yloxy)piperidin-|- prop-2-en-] -one; 61)
rmemxyqumzcahrvﬁnyIQXﬁ}ﬂlmrubhényl)nmpn%)em ®BEhoxyqui nazo

. ?46 LZX%? oo 3451 R mbRp PGy lorRe st iapinagolin-d-

[.in (004 peridin-|- yI)propZenI one; 120 WO
DR BMAE RS 2008/ 003160
57) 1-(4-(4-(3-chloro-4-fluorophenylamino)-7-methoxyquinazolin-6-

yloxy)piperidin-1-yl)prop-2-en-1-one;

58) 1-(4-(7-methoxy-4-3-(trifluoromethyl)phenylamino)quinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

59)  1-(4-(4-(3-chloro-2-methoxyphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

60) 1-(4-(4-(4-chloro-3-methylphenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one; .

61) 1-(4-(4-(4-bromo-3-chlorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

62) 1-(4-(4-(4-bromo-3-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;
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63)

1-(4-(4-(3-chl oro-2-net hyl phenyl am no) - 7- met hoxyqui naz
wbdosra$r1gy| oxy) pi peridin-1-yl) prop-2-en-I| -one;PGBKR2008/003162

1- (4-(4-(3-(di net hyl am no) phenyl am no) - 7- met hoxyqui naz

ol in-6- yloxy)piperidin-Il-yl)prop-2-en-|-one; 65)

1-(4-4% (2-1l Q{@(ﬁcﬁlto% @Lﬂ’i@ﬂl la)lﬂﬁ% et arnazolm 6-
met hoxyqui nazol yl oxy) pi p r|d| prop- 2- én-

&{(32p1 Bidin-1-yl)prop-2-en-1-one;

5-(6-(1-acryloy plperldln 4- yl oxy) - 7- met hoxyqui nazol i n

- 4- yl @) no) 1-(2-«(#H(Bodirhethytamino) pheny afino)-7-methoxyquinazolin-6-

5-(6-(1-acryl oyl pi peridi n-4-yl oxy) - 7- met hoxyqui nazol i n

viekypmperidu)-1-P)priopet-ebdrengti tri |l e; 68)

1- (4- (7- met hoxy- 4- (3- (et hyl t hi o) | am no) qui nazol i

n- 6- §%oxy) pi peri di n1-(4- (@y%ﬂugm-g-(@nﬁumonm Jpiggnylamino)-7-
nyl am, n oxyqui nazol i n- 6-

1-(4- I
rwtém}%}lpémc& grﬁow Hesidin: exl)prpp gﬁ’é"l 9>

L (4L (2604 oL onRenyl ann0) - e D HIoX L D7 LU F-ylamino)

1a(4- I oro 2 4-di f I uor ophenyl am no) qui nazol i n-6
Z_Hé?ré)&éyéqrsgrﬂ din-1-yl)prop-2-en-1-one; 72)

1-(4- §’Q (‘33-;(6 E!l Odrcﬁfl%?lfp\féé}fﬂlﬂ Qp—ylz)xwvhﬂé lygﬁ‘?ﬁ&bﬁﬂ-@-ylamino)—

yl oxy prop- 2-en-

21c}{16r({béng§ﬁlla,qp&¥ 4- (3-vi nyl phenyl am no) qU| nazol i n- 6-
yl oxy) pi peridin- | -yl)prop-2-en- | -one; 74)

1- (4-68)y met hoxy=(4- SG%nBtHdXS’Fm@“'Ylhaﬂ‘inhl@phélaﬂahnme)@umazolm -6-
Xy) pi peri di n- 1-yl)prop-2-en-1-one;

yloxXy3piperidin-deylyprap-Diepdr-bnké;n- 4- yl oxy) - 7- qui nazol i n- 4-
yI am no) phenyl )acryl am de; 76)

1- (4-6%) ( 3- ner chaptlephéh(2-shionophenylamine)yiqmetozoiquinagolin-6-
-yl oxy) pi. perldln | -yl)prop-2-en-1-one; 121 WO
yioaopipsoiin- 1 FZdTPWZ)@beGB%GZ 77)

(8- dgly (3- chtror o by RE e R0k P Aantindy TRy e ERlzolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

71) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)quinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

72) 1-(4-(4-(3-chlorobenzylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

73) 1-(4-(7-methoxy-4-(3-vinylphenylamino)quinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;

74) 1-(4-(7-methoxy-4-(3-nitrophenylamino)quinazolin-6-yloxy)piperidin-
1-yl)prop-2-en-1-one;

75) N-(3-(6-(1-acryloylpiperidin-4-yloxy)-7-quinazolin-4-
ylamino)phenyl)acrylamide;

76) 1-(4-(4-(3-merchaptophenylamino)-7-methoxyquinazolin-6-
yloxy)piperidin-1-yl)prop-2-en-1-one;
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yl oxy) pi peridin-1-yl)prop-2-en-1|-one; 78)
1-(4-(4-(3-chl oro-4-hydroxyphenyl am no) - 7- net hoxyqui na
wanlogmsodts yl oxy) pi peridin- | -yl)prop-2-en- |-BNEKRID/003162
1- (4-(4-(3-fluoro-4-hydroxyphenyl am no) - 7- net hoxyqui na
zol i n-6- yloxy)piperidin-|-yl)prop-2-en-1-one; 80)
1-(4- (3 ch z -
f ]- g& 3?-%3 Acﬂbrfﬁinkal X ﬁﬂ@é}%ﬁ%‘lﬁﬂid&?ﬁ - ety MY olin-6

i nazol i'n- 6- vyl pi peri -2-yn- - ONE;
Ay)piperidin-1-yl)prop-2-en-1-one;

y&; yzp(p -(3- chy ())Fr)op2 4-di f uorophenyl am no) - 7- met hoxyqu
: naz 078)n ;31 -(A-@x§3- phl@e¢544dhydrokyph/dn)ylafinﬂmr7hyietlmx-yl’luﬁra-zolin—6- :
-one; 82 ,

W@ y)pipetidint ¢@)priope2-enal-dndi f | uor ophenyl am no) - 7-
met hoxyqui nazol i n- 6- vyl oxy})lpl peri di n- 1-y|)) N- et hyl - 4-0°
xobut732/) endm{4t64-(3-gBipro-4-hydroxyphenylamino)-7-methoxyquinazolin-6-

net hyl - chl oro-2, 4-di f| uor ophenyl am no) -7
yﬁ@f}ﬁswa@mézﬂhr@péwynolw%. peridin- |
t-2-¢e

By o R oI i msomhemiamipedrmsyhemionispzolin-6-

ﬁmﬁsg&g Mtﬁ?g@ ,%3{161 y,ngy) pi peri din- | |
Z 4 4 - )

l(JI Lazo )I nii ()%4%} 1%{%3?‘% ifﬁﬂfr?ﬁ%{}{drﬂ 0207)'{5}& 5! gﬁé&(ﬂm'@

y‘?g))k i ipebid -l—yl) 3- methylbut-Z-en-l -one;

-(4- (4 ('3, 4- di chl or o- 2-f | uor'ophenyl ani no) - 7- met ho

xyqui ggzol i n- 6-yl oxy) QEMLGMQMB thloro-2,4-difluorophenylamino)-7-
-yl )-4-oxobut-2-enoic acid; 87)

rﬁ&hoﬁyc{tﬁnézébl(186@‘ldxy)phpn’mhﬁ-lf -y ) aV-opdibylyd-sndobo)-2 fenamide;
met hoxyqui nazol i n- 6-yl ox%/ pi peridin-1-y lz? 4- oxobut - 2-e _
noi c &%) d; 88) (Z) -methyl-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-

4-(4-(4-(3-chloro-2, 4-difl uorophenyl am no) - 7-
Iﬁ@%lﬁ&quqgazfdgbﬁry{osy)@mﬂlw Lhgbi4tprobyt-2-enoate;

1y|()4 h{gr Zxé| gh%?lglétﬁlﬁ1($%?2(]aﬂé€gyﬁgw-égl Oropl?enylammo) 7-
rpetthgg@/ﬁw LGl 1Zno6|yrloxy)\f>1}93(r¥cilﬁ Ilpef) éfj oxobu]t-2-¥n2)zﬁr,o p-2-en-

)7 3@?@- bR o D RARARA R R Poin 6

azo

U RIBEIE o Ry e i 15011
N- (3- g6y fz‘b 4 24 4443 qhh&h(br% 3- hu@fmhﬁ?mhﬁﬁbpo)mzthrasﬁyq@mazolin-

yqui nazo yl oxy) pi peridin- | -yl oxoprop- |
6-§Tox@)pibeddit dvil¥ie;oxobut-2-enoic acid;

87) (E)-4-(4-(4-(3,4-dichloro-2-fluorophenylamino)-7-

methoxyquinazolin-6-yloxy)piperidin-1-yl)-4-oxobut-2-enoic acid,

88) (E)-4-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-y1)-N-hydroxy-4-oxobut-2-enamide;

89) (2)-3-chloro-1-(4-(4-(3,4-dichloro-2-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

90) (E)-3-chloro-1-(4-(4-(3,4-dichloro-2-fluorophenylamino)-7-
methoxyquinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

122



92) (E)-
1-((3S)-3-(4-(3-chloro-2, 4-di fl uor ophenyl am no) - 7-
worsloB@sM tiii nazol i n- 6-yl oxy) pyrrolidin- | PCT/KR2008/003162
|')-4-(di methyl am no) but-2-en- | -one; 93) (E)-
1-((3S)-3-(4-(3-chloro-2, 4-di fl uorophenyl am no) -7

met h -
F%‘V)i%{ gﬁ(ﬁéﬁlg? gf nc}liﬁ%l’é%‘)%—?yﬂﬁ@ﬂobﬁbﬁylammo) -7- rr)lethoxyqulnazolm

dﬂbxsz)ﬁlﬁéram's} ?rlﬁ& i%x@Ffdy 0-ed-Zythatetaaridphenyl am no) - 7-

nmet hoxyqui nazolin-6 )pyrrolidin-
| -yl )92) nor phol i not(lEI) 12{(65') -3+(4-@rehloBsD, 4( Ei)ﬂuotep}(&@larﬁmo) -7-
-(4-(3 -chloro-2, 4-di fl uor ophenyl am no) -
mhhm)quamimﬁme)@!)pymwipyh’yd) 14e(|drmetlhylam1no)but -2-en-1-one;
4- (pyrrolidin-

(E) 5 193X 3S) - 3- (4- (s(E)hh «Z‘SS)-Q (F‘I-@oiﬁldsﬁéﬁyl dtﬂvf%?plvenylamm) -1-
b lam s L Sipaytaminorpes 2-op-1-one
- (( 35%@2” gyg r O|C:q|d|(:q:3 1| ((%SS Lju(ar &p&ﬁ Yo 3'2 Hﬁ'}u%rop aezng/llammo) 7-

S TR R S o
et hog%/)qw nazol i n- %E?gog g@»)&‘? Epgr {3di:ﬁloro -2.4- dlﬂuor%)henylammo) -7-

[ -yl) (di met hyl a one’
rﬂetﬁf}xfzq‘u&é”zcﬁn{%fyﬁbg)@?ﬁ‘oﬁtifd wylpnt(@s}woﬁmm)y%m-z-en-l -one;

met hoxyqui nazol i'n oxy) pi pér1din-

| -yl)9@)y (di met hyl am nQEEv-llt-((&S')%B -(4+(3-¢tieto-2- ffrophenylamino)-7-

(E)-1-(4-(4-(3-chloro-2-fl uorophenyl am no) - 7- net hoxyqu

mﬂhbmqunﬁquimﬁ-mlpxyp)pyrrdhdm- -yD)- 4 (dlmethylammo)but 2-en-1-one;
(di et hyl am no) but - 2- en- -one; 101) (E)-

1 (3 ?71) (3-cK 1@((35)43f(|4f(|3tpd"rl@ph%ﬂyﬂgmqpbyny/lammo)qumazohn -6-

met hoxyqui nazol i n- 6-yl oxy) azet.i di n-

vgxypyrrolidined 11))-4rfdipythyiam Dbutr2-ceﬂe0n%oz)
|( E?’;\z é?é)ﬁ (? §,|30)i§|) g; gt %@5 hu(%r(%lg q@{lorg]an )dlfruoropﬁen)wﬂlrjxino) 7-

U@éﬁ'&)f@/@%n?@ X &a})’&n}g Qplla- #m-‘%g%ﬂgmlégﬁ%ﬁoc}})mﬁ-en- 1-one;
met hoyy )qw nazol i n-6- y{@xy)@t@){b)‘r_éwﬁ%rw m‘lill?dfbﬁﬂérﬁﬂ'immo) ..

2-enamd '104)

&e&%x?éulﬁgz&rﬁo 0% e)?n%rfle-qr CON DR (iR 1 @i )BRE-DRY Bléne;

I'Nazo
Fyret hxkla@ﬁélﬂbfﬂaﬁfﬂﬂdrbgmriyoalﬁmo)w -nfdtigsxyquddizolin-6-

-yl) - 20(6)(@ (
WD 2008/150118 PCT/ KR2008/ 00316 5)

YloxPpigeridindhy+do¢dnretigilbinins)ophaayn- binep) - 7- met hoxyqu
i nazolin-6 yl oxy)azetidin- |
yI ) - 201X nor phol i nonet ) p(3e(-B-ehlorp- L‘bﬁeﬂuqrogbenylammo) -7-
ém (4-(3-chloro-2, 4-difluorophenyl am no).-7- et hox;i
methosyquingzolin-6- -yloxy)azetidin- 1-yl)-4-(dimethylamino)but-2-en-1-one; »
102) (E)-1-(3-(4-(3-chloro-2-fluorophenylamino)-7-methoxyquinazolin-6-
yloxy)azetidin-1-yl)-4-(dimethylamino)but-2-en-1-one;
103) (E)-N-(2-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)ethyl)-4-(dimethylamino)but-2-enamide;
104) 1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-methoxyquinazolin-6-

yloxy)azetidin-1-yl)-2-((dimethylamino)methyl)prop-2-en-1-one;

123



yl oxy)azetidin- | -yl)-2-((4-nmethyl piperazin- |

-yl )nmet hyl ) prop-2-en- | -one; 107)

wd20081%0414 3- chl or o- 2- f | uor ophenyl ani no) - 7- net haxyRR2008/803162
olin-6- yloxy)azetidin- | -yl)-2-(piperidin- | :
-yl met hyl ) prop-2-en- | -one; 108)

1- (3-105)( 3-(3huonocH ofo-2 Iialmbﬁsﬁlﬁﬂylmaw rheffRIxyauiadolin-6-

i nazol i n-6- yl oxy) azeti di n-

yloﬁﬁ)ai’et(dmaeyll)éﬂ ((ﬂiorphﬁlemdméthpr)ﬁfnpﬁean ldonepne; 109)
1-(4-(4-(3-chloro-2,4-difl uorophenyl am no) - 7- met hoxyqu
i naz 0106’) &- (3y(l4@(>8y<)lﬂDner’l;4e|d1rﬂuorophenylammo) -7-methoxyquinazolin-6-
(di rretgil am no) net hyl ) prop-2-en- | -one; 110)
yloxyéailqmd(n@ eyl -t 4omathyipiperaeing Fremymethy hoyopr2 st korgyu
i nazol in

yl oxyW?)per i Hi(3~(4- (;7r‘)lﬂ‘zf-oczr&“ﬁmheﬁbj}?élelwp-ﬂpmgglozygwna[zolm 6-.
Y_!mﬁa%e}i i Loy Wrchpridis: VHB?%\@JHBF&H &fitibO0%: et hoxyqu
| ey a8, PR s horgmhenytaming)- Trmethoxyayinggolin-6-

T i S

| -yl I -
) R R bt

ymyf)gﬁpxéﬁ'dﬁmzylbJznc(anuétﬁyha}rﬁhsﬁﬂetﬂyr)pﬂopﬁiz)enZ1(dﬂxerret hyl a
-2-en- | -one; 114)

m no) but

1-(4- IIlé())( 3-(4-(@d-Ghtitor-2 4 difluoepiteny | aninoed)7- rethetdyquimaolin-6-
i nazol i n-6-

ywmpbmrmmﬂdylh—m(momhnmmtm&mpﬂw) prane; 2- en- |
1- ( 3 1(141—)( 3 (érﬁ%@%ﬁldﬂmwiﬁmwlaam%7 mﬂwwawwolin-@
: ; |
yioappinepigbn-d S A doneslamian oy BpR i s 7 (-

m;f ;1 8 ! 202%) qui ngﬁgl I(?k? ()5 @ %Q-gllzl(e)}(l) 9 4n d1ﬁuorophenylammo)—7-

Iﬁ%ﬁﬁ’éﬁ@’éﬁ%@% 8 l}ﬁo@%F&th LP?@ f&p]l}ﬂpee IPiﬁg}bth-en-l-one'
-1y|()4p{ gﬂ(g SEI or o- gni éﬂl )(4r(g %ecr:]l;logom2n4od1ﬂuo(rop henylamino)-7-

~ih - Ellhlnib But 12-en-1-
n’i@%h@%f%lgﬂ%lﬁpewbmiﬁiz 411 Wflz 150 )But 42-en-1-one;

PCT/ KReH03L@ 0@-1?24 -didHfdro- 2—$1u6i5()ph@1ty|1‘athrnd) 7-methoxyquinazolin-6-
acryl oyl - 4- (4- chl oro-2, 4-di fl uor ophenyl am no)

yl’ex;?pfmxmln\ﬂza (hydfﬁeml'mmhybpnqr -2¢binAl-Ddnear boxyl at e;
120
(25, 413) 5)1-la@-(4-(3chlproL.4-diftworepberylamine ;- Ty dpreigpinazolin-6-

|no

Yh@tﬁ@@tﬂmnlail)pmpé e bs@P$i peri di n- 2- car boxani de;
116) 1-(3-(4-(3-chloro-2,4-difluorophenylamino)-7-(2-

methoxyethoxy)quinazolin-6-yloxy)azetidin-1-yl)prop-2-en-1-one;

117) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-(2-
methoxyethoxy)quinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

118) 1-(4-(4-(3-chloro-2,4-difluorophenylamino)-7-(3-
morpholinopropoxy)quinazolin-6-yloxy)piperidin-1-yl)prop-2-en-1-one;

124 .



121)
(2S,4S)-1-acryl oyl -4-(4-(3-chloro-2, 4-di fl uorophenyl am

WO n0$A50118 PCT/KR2008/003162
met hoxyqui nazol i n- 6-yl oxy) - N- et hyl pi peri di n- 2- car boxa
m de; 122) - _
( 255 41;3)9)1(2362485-méth}4= (“Acfy3od-4-03 2hibrel X 4 16011 a8¥OPR¥A ARMINO)-
i no) -

7ni\§1%ﬂmyggi)naaébhimyﬁxybpipyﬁdi&BbWoﬂym;i di n- 2- car boxam

ide; 1

(2S, 40)1- acr Y25¢5)-4-dotylo$1-d A e(Becttorb-2j4t diflmooppieemyl amno)-7-
i no)-7- )

meshoxyqranazedinodytoa pinexidin-R-qarbpxamideer i di n- 2- car boxa
mde; 1

(oS80 acr (2895-A-aaayiosl-¢rifoBoctone- Ak dilyospphsnylamino)-7-
R4l OBV RSN Rl TIPS AR - 2- car b

Ryl -2 R AR b4 Gretbprpnrpromenytamine) -
I@%EWW%Jﬂé)?yﬂh%ﬂ}lp{}ke%ﬁ’ﬂ-%%&ammep- 2- car box

i( ﬁg) 4@3-)1- acr Y29mk)-4-ddyo3t-a0uaB0ctoft-did 4RI ORI Afino)-7-
niéth RAZDHO6 yloRy N DDy INigetidiny-Ar etbekdiitldepi peri di n

- 2- car boxami de; y?z’%) (Cztg, %’fyé;m( 1 d

- acr ylayl - 4- (428,353 aurgloy]-4-@d-@HeldonpBdngifhmrophengdamino)-7-

met hoxyqui nazol i n- 6-yl oxy) - N- (2- met hoxyet hyl ) pi peri din
mhasy qronaadlie6-yla8)N-isopropylpiperidin-2-carboxamide;

(2S,4S)-1-acryl oyl -4-(4-(3-chloro-2,4-difl uorophenyl am

i no) - 125) (2S5,45)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-

e ol AN (2 L gl v P pe

i( ﬁg) ?@_6_)1_ act &g}ﬂ?}fi:z{c%ﬂo:;"i-ﬁb@gégéh%br%-gj4f-hl Jo?gfﬁ?e%lléanq}no)ﬂ-
h ' i R-6- - - hvl- hyl

ARG YRR vt ferhiTibipttiat-BRAPRIRY

i( ﬁg) f"@_?)l' acr Y5, 9M5y.4-4 45103184903 ofb- 14-HHRIRB I ino)-7-

T A e D e

-acrylzg)l - 4- (426353l aurgtodl-4- @3- cidoapdengifhrdrophentdamino)-7-

met hoxyqui nazol i n- 6-yl oxy) - N- (3- hydr oxypr opyl ) pi peri di

metBoxpquinxzulind6;ylotPENQ-@0aRY 11150 )t By PGP KRR G 0 8Yaplo3xpzide;

132

( 25? 489)1- acr (RSHS)A-gorylayl-diidoBoctd ono-di4-difbraspplegnplamino)-7-

. - 7 . . .

Iﬁ&%&mam&%6f)ﬂosy)ch{%y@mWhyEUIP&PBMBPW&)@EW}%IBT2per i

di n- 2- cgrboxam de; 133) (2R 4R)-nethyl -

qarbesages -4- (4-(3-chloro-2, 4-di f | uor ophenyl ani no) -

1'32;“ Py aui naz 8lidh-16; L XN UP{RES-Eitols-3; £ IR BPA R lamino)-7-

I}Sﬁtgy)f}ﬁ}aiﬁaz’ﬂoﬁwls%xﬂ):Ma(én&E{h%aﬁﬁro‘}etﬂ'yf)bwmmny' am

carboxamide;
131) (2S,48)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-
methoxyquinazolin-6-yloxy)-N-(3-hydroxypropyl)piperidin-2-carboxamide;

125



met hoxyqui nazol i n- 6-yl oxy) pi peri di n-2-car boxyl aci d;
135)
wq 2ies448l- acryl oyl - 4- (4- (3-chl oro- 2, 4-di f | uormpPliERY081003162
i no)-7-
met hoxyqui nazol i n- 6-yl oxy) pi peri di n-2- car boxam de;

136) 132 2S,45)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino 7-
(2R 4R) )1 acrygl oyIS) “ ry g chﬁ o(ro 2, 4- dlflluorcr)p%em}/ll am y

métBdxyquinazolin-6- yloyéy)-N-(2-mo holmoethyl)p1per1d1n-2 carboxamide;
met hoxyqui nazol in | ox met hyl pi peri di n- 2- car boxa

m de; 133)3@2R,4R)- methyl 1 acryloyl 4-(4-(3-chloro-2,4-difluorophenylamino)-
(2R 4R)-1-acryl oyl -4-(4-(3-chloro-2, 4-di f uor ophenyl am
T-me}hoxkyquinazolin-6-yloxy)piperidin-2- carboxamide;

met hoxglzgw nazol i n-6-yl ony) N- hydr oxypi peri di n- 2- car box,
am del34)38) (2R,4R)-1-acryloyl-4-(4-(3-chloro-2,4-difluorophenylamino)-7-

4R) -, 1- yl 4- hI
(ﬁgyx uinazoln.6 %Xoxy pgperl(dm ca%ox;% aci

- et ho u' naz%ﬂﬁg}y X% l%@y 3(% c}/ bsu(liﬁpu%rr]gpﬂenyménino)ﬂ-

)plpe |n2

xﬁ%@yﬁ)@m&a&ﬁf%%&y“)p p%rfd%n—ﬁ-cgdrﬁ&ﬁﬁﬁe,z -f1uorophenyl am
ooy 1Y, R BR ARG TASHO RUREL (3 loro- O3B Sifiny Bitlino)- -

140) 4R)

mEROGYY QM haz"crl{n46(ﬁo%‘)oﬂ%éﬂm&lpiﬁé@&hezl}éh@ﬁkﬁﬁﬂdg

met hoxyqui nazol i'n- 6=yl oxy) pi peri di n- 2- car boxani de. 4.

A phar3mceut i et 4 RMTRSEY logh-4f @ (3-clilobo-Ridadifluveoptienmd dmino)-7-
of cancer cells conprising the am de derivative or its

m¢thoxpqueEnaz ol al- 6wlaxy:)e4dt}@tdrexmpermhh -2caiboxamides an

active ingredient. 5. The har maceut i cal conposition

of cl 3% 4, \A@IbﬁRDd -aaiyfioyl-4t @r&dchlaro-2ghdifhmrpplrenyilarmino)-7-
anot her antl cancer agent selected fro ﬁ‘D’ gro
BAOKYqYiRAZ M- 66’éP¥Y)sNg(Ramethﬁlﬁ§Hl§’@W§]ﬁt f)ﬁmﬁrt
m tosis,i nhibitors, alkylating agents,
C3FRQX81dE0l i tes, anti biotics, growt h factor

pCT! KESD08) oo?f%ﬁféy 'oag%l‘/ Byt (3 Srol A mbBp ety b ino)-7-
rﬁétgbszgeﬂ@ﬂhz& %8518?@%% rldiff! rzscarﬁakalﬁg{:eggﬂel agents,

har maceut conposi tion

of cl iy 4, \Aher 4 40&1%%-2%1&@ Rérfylamino)-7-
induced by the o ere)pj)res&g@; qﬁ GFR, Erb-B2 olr) ISI y

rﬂbﬁl@k&@lﬂnaiﬁlirE@iROX}l)%Yperldm-Z carboxamlde

(PI f 1 uor ophenyl am

4. A pharmaceutical compositon for inhibiting the growth of cancer cells
comprising the amide derivative or its pharmaceutically acceptable salt of claim 1

as an active ingredient.

5. The pharmaceutical composition of claim 4, which is administered in
combination with another anticancer agent selected from the group consisting of
cell signal transduction inhibitors, mitosis inhibitors, alkylating agents,

antimetabolites, antibiotics, growth factor inhibitors, cell cycle inhibitors,
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topoisomerase inhibitors, biological reaction modifiers, antihormonal agents, and

antiandrogen.

6. The pharmaceutical composition of claim 4, wherein the growth of
cancer cells are induced by the overexpression of EGFR, Erb-B2 or the mutation

of EGFR.
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