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WD 2005/ 028469 PCT/ GB2004/ 003937 OUI NAZOLI NE
DERI VATI VES The i nvention concerns certain novel

WO 295182826 i ne derivatives, or pharmaceuti cal | yPCT/GB2004/003937
acceptabl e salts thereof, which possess anti-tunour
activity and are accordingly useful in 5 nethods of.
treatnment of the human or ani mal body. The invention

al so concerns pr mmﬂmg DERIVATU{ESt ure of said
qui nazol i ne derivatrves, to pharnaceuti cal )
conpositions containing themand to their use in
t ' f ml e.in. the .manuf acture of
ol AR vethdof PR Bl Ko B B e i BV b facpcigpcaty
accergaiile ehltsuharest, dhiaaoesehanti-waiolt MiDaGedd atdcaBidifl lsefist in
f the current treatnent reginmes for

... 10 Ma
methg%gﬁé?égmiﬂggm i 2n b AR LRt oFhedn ventieg @lsatcoagert processes
for the ShdnFRur@bPidid Slﬂ% ogﬁeﬁ X tii@&?s, P%ﬁ%r@%&ﬁ ti@ﬁ‘l%oﬁgﬁgﬁ&s

utilise compoun I nhi esi’s
contaguhg thicar andrto thefimrsatin terapgaticdattaods 6oqexampie it 3kemamiacture of

mecificts R ieTBane R Y Sl Soire gl Ol prpiigissare @ st Hooded

anim&Such asme. cells can be beneficial. Alternative
approaches to these cytotoxic anti-tunmour agents 15
ardany eirtbseyryenp Bratediavaings der, disaasesoxsulpiheireml the thnpemal

W oYatlel . ' | 1ing. pathways. .These t S, ..
B R LR N O AT R
DNA dysthesiy amicetinhiapagiderstire Cld dité, Yoobipoumitiised irAgdh hhtments are

tumpur cells and so are likely to reduce the
ener U BAia el HRE e RePasped plestoan raptily dikaing el seh as
tumo@fet QL | | | LESRARdL A

sre L RO Ousl hSuR0l) MU Ltp BT By e
are cugesnity heiog dewiofedt (e exanagk keleative intiibass of gahiighallidhgaRways.

i gnal.s_.r.equl ate..a, wi de ari ety of physical responses:
These Pt Tniifivorp ﬁ?ﬁﬁﬁ}yn‘aq‘m%?ﬁefpsrﬂa%?ldﬂ dsglaprssrcaherestigctviy of
actionegp@itsOauadél]s aBkb hietikel yTIBGe itk HROHLLALIRY o itl%‘ﬁler%g}f

S

take the formof a diverse variety of soluble fact
possessig Wiy angpdgidamifectsact ors as wel | as paracrine and

e J ors.. bhinding to specgific :
C PAREN AR aR ehuprl o WOD0e F rBR lverheatypentiutasfignals wat
enablesdmmoritdtidnaiets¢cgnalls withinh@ drgdnias eiThebeaigndR regulate a wide
. .si.gnal | i at hways, therefore transducing the signal '
variety gp HSIcH BSPANSETA (Al BFHECIRA @rolEFTBoR. i emetiation, apoptosis and
m()tili'ts){.1 di"ﬁé: &ﬁ%ﬁéﬁ@rgifg%’ls SRR hQr iatcﬁve?gg\fagiiéﬁj S4oflble fact 5

_ Si gnal s. y these signal transducti’on process
including groweh fablery swerlbasglaeacpine evdendotritdiac g SN bt t @Pecific
tums(ﬁ 6%&§ein? tqgt re involved in the pronotion of
TESH VAT e Gruts 1e83ti b8 eX rapsBulghyapt 6¢ Yredpirasisllular
signalBA@pathways, tHeadt@RttraRE R RigNBe &i neﬁ%@ﬂ&@&@%lﬁ}%ﬁﬂéﬁbﬁah% nd
nsible Tor fhe

Kinases and phosphatases that are resp
allowing thedgdivisluploselige respond togsextrhiealldlapbigahls. playeifnisse signal

nmal i enone. phospharyl ati on
s TR, BEOBTE 5 RHGSOROTYLALLO0
involved gniak ptorastimustthe38 diverse ¢elhdar febpdnSest _"ﬁfee;fh%p%loﬁ‘)ﬁﬁtion status of
ul ar

surprising that aberrations in these intrace
target Bl:glteﬁw de ¢4 by sRpecific kinases and phosphatases that are responsible for the

regulation of about one third of all proteins encoded by the mammalian genome. As

phosphorylation is such an important regulatory mechanism in the signal transduction

process, it is therefore not surprising that aberrations in these intracellular pathways result in
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WO 2005/ 028469 PCT/ GB2004/ 003937 _2_ abnormal cell
grom h and differentiation and so pronote cell ul ar

WO 0pHMBAE mat i on (reviewed in Cohen et al, CHRGT/GRI0AI/003937
Chem Biol, 1999, 3, 459-465). It has been w dely shown
that a nunmber of these tyrofime kinases are nutated to
constituti velé{ active forns and/ or when over-expressed

abnogga Geit grawvth pad difiertishomendose mpmateseliplar Bpgsiormatigrgisviewed in
Cohc&%LbFCu% ﬁdﬁ'éhl 1ﬂ1§59,$&%—48§9ressed forms of the
: |naé9‘a're‘ipr€5€$;—rn a arge proportion of human

t Unbag teef médel e wiaovi thatkoharhbdraf dicsatyrodnokinades ae mibtated to

Bi ophysica Acta, 1997, 133, F217-F248). As tyrosine
constphed g actiyie {Grops A FaHiER OV PP ARsEsSEA ‘E‘:ﬁé_‘ fwais FrRsigERasion of a
varie®WF Hdhiah QERNUTIREL BhiRld MdRhet-BipteQbd FIriR 'Y€ he ITHER are present in a

focus has centred on these enzynes Iin the devel opnent
large ptopootal ofdniniandamonurs (tehiewegiie Eolibhhase: b Mibghimicagh Bjopbysica

[ VAN | t 10 groups - .receptor and, . I
cta, (907, BECEPH R oo Rt eth BB i ERR B ltes iy g pppiferasion
and diff@emiZtoh @ik liriety @5 BE&EL, YalcH fodus WAL Edired@nUhdss efyries in the

| arge nunber of studies including the Human CGenone

develppgpeicaf nouglati-cancer yhesatiieie Thinfagslyrd ez yaesis diadad infoco

[N 1 i r f r .
o 55 AU ROREAOTRY LRSI 388 Bl e SEORL 86 ity
respectvadar Fisantha résaislof flakge nudiber 6£apdies inciudirgd the HontsdsSBGenome

~and 10 non-receptor tyrosine kjnase sub-famlies .

Projeetralpiuh S8 fyrating kinase s vpRegyideitiicgp gre hugnanszsngmeaafhis 58 ar of
h ERADPE? htToP B Honkid . | ised i
e el BRERAOS) kP HARSLAGRES Bt R I0 et
20 re¢dpédr tinosing &trascsid Ll mm-reeqgitdrd pitdisone kinkhe sub-fagrifes (Robinson er al,

| yc [ Lch span the plasnma menbrane of the
Qﬂgg%'ﬁl’ ?@%@ﬁ@gﬁgﬁ%racel l'ul'ar binding domain for their
S mﬁlréée@tdrltﬁ@ﬂdé kinhSddGle GSpabRiufi@ i iBbrifdce ' hehAmb@lssion of
e

. (EGF) for the EGF Receptor). Binding of ligand results
mitogepicamenakdhatdritipigceBnapteplieasion e dbpiedarge gkicapeeins, which span the

plasnfAABENF o ot bk ah kRl RE B, i for i g tganas
(suchple Bppleatyll Gioesh Keytot BGIS ifctha BGFOR &eps). i Bintiag@€ligand results in

rotein resulting in the transduction of )
the afglrva'il?ff %ffth? FRPEPIST & KHIRES CYHQUC AHRYILY|that phenefgsh iy e dptracellular

i Rk i 1 el a¥hi i

R S e g
proteiapdesripmdin the wafsdectirantfipyolifomtiv sgnalnacossuhaglasine membrane of
h oliferation and survival of tunour cells (reviewed
the ¢ A ayi oye et al., EMBO J., 2000, 19, 3159). One

e fitHoWA thik th¥BibBNfakiilly f GRRpIBE 1yR6G B hiREathits iRYude EGFR,
overexpression of the receptor at the protein | evel,

erbBX et aanderbld, irg Bequently invgbied imaApying itheaprobferatipm apd lyaryival of

o, SEAE,  Os BOTREROYIo,GESER (it iy
whiclaghidraastaceamnsiBhe B HyoveRspesdiobf thk recBpiot at the pkeadifi @dvel,

1988, 58, 458; Guerin et al., Oncogene Res., 1988, 3,
gencrgliy,l as a result of gene amplification. This has been observed in many common human

cancers (reviewed in Klapper et al., Adv. Cancer Res., 2000, 77, 25) such as breast cancer
(Sainsbury et al., Brit. J. Cancer, 1988, 58, 458; Guerin et al., Oncogene Res., 1988, 3, 21;
Slamon et al., Science, 1989, 244, 707; Klijn et al., Breast Cancer Res. Treat., 1994, 29, 73

and reviewed in Salomon et al., Crit. Rev, Oncol. Hematol., 1995, 19, 183), non-smali cell

lung cancers (NSCL.Cs) including adenocarcinomas (Cerny et al., Brit, J. Cancer, 1986, 54,
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Slanon et al., Science, 1989, 244, 707; Kliin et al.
Breast Cancer Res. Treat., 1994, 29, 73 and reviewed
WO 2085/ ¢hon et al., Crit. Rev. Oncol. Hemat olpcT/dBRB4/003937

19, 183), non-small cell [lung cancers (NSCLCs)
including adenocarci nomas (-@efny et Al., Brit. J.
Cancer, 1986, 54, WO 2005/028469 PCT/ 6112004/ 003937

265; Repbp ghal , fasyhiCasgerall 990, Eﬁ,t269;]Ru@anI@L,M2w3 53,2379,
Brabé%ﬂ@xg [tCIQJ Cag@ %}5 ﬁﬁﬁe?;%p) %égfgl’l aggﬁir CaflCéI'i gg&e lung

(Hendled ¢t ahsCaideeCeltan089,9, 847;101Rakiwngl., Gidon Ry, 2@Doaﬂ 603), bladder
n’f &I I's, 1989, 7. 347 Ohsaki et a
cance%@ﬂea d.ancet, @@é) 6% Chawetal. &lﬂt&a_nwé@_ 890h|7 1957, Zhau et
855 413 |
al., MeR0GRinogl %95%4) %%a 19599(@%?& (M%ﬁdé}ﬂal%ﬁcecr g@’izg%)m)

gastr%@tsﬁphhwatr smgin eecol¢iVirkaalda semazh cancﬁﬂ(ﬁ@én etlf9 Dnc%ne Res.,
recta

1987é%%%? stég%géﬁstlnal caqcer SH@ as colon§seta]1

I 2004919, 884), EB/ROVHTGHE e
nvest%lz 1103mRoss etﬁa bro@iaten(ég?&%ﬂ?%%l I-ﬂktg%%{;F 8992 24 481;

Kumag gyjal., 200,325 75Schercet pk ok NatleCaingies Bisor 2100292, dI866), leukaemia
ondly 8t G5, CER 194,08 1055, iy ST Raer ity gt 2001,

127, 17856y aridreHelienda el f , ((facakReseLoal, 61, £810), heh@8fd nétk (Shiga er

in Subero et at Cancer Genef t ogenet
al. %ﬂ%ﬁc—kl\?@? ) OIRARETEATC £4A6P1 €O ettal alNeopl e 8001, 48,
188). ASmore A u‘i}i‘l 2 8 a%!y
- RS n B30 a0 RO D8Ekef SPURRS gt
tyrosu@,et kingses 1t|\le@gjcalsc¥$h at BRI widddpreadiSyalens afi® BpdHtH¥BAWill be further
mmane |ssues are tested for expression of the erbB
et ¥V36? "feceptor tyrosine kinases it is expected

t Rab chbhRijlientt deaRBR G RN AVAl # r&ﬁ? ofBfdrd mﬂéstqu&e%to% litis widely
~ be further 15 enhanced in the future.
believedhhabmamn wanapts basemaicnicelipinate aggrassive aad (31) ccrmerlﬂe ®fith a poorer

prognc'isﬂ:el%?tﬁeﬁﬁﬁgﬁtgé%q%&er%_g%%g%g\@g&t gfﬁagzlggss et al, Caﬁcer

Investizatiore 260 18 554, a(m@r EBioef3h R0N066,92(0 673 €n raaaﬂugmo these
cdin., Cancer Res 20 1

i &g %Vender %ﬁﬁ 7,
clinicahfndings, agyealtegf pesrclinigp indeingaion shgeesvahat tuegerbB§AnHIY@f receptor
tyrosu@tklﬁ’dses arBiRRPRANR c?l %I an%%nﬁamﬁl?a%}];‘s n?lu hglo%lsﬁrggtrons that

hese 20 cli ni cal ngs, a weal
many ﬁumr pall fimas oya@gpsssortematndrh of kBB mbmrsca‘ndrtﬁafm}m or

tyro es are inv ved in cellular
erbB2 WHER Bafiecttd RS RorbiGnaur g lscee trcboiy & bansfemsthessatells. This

t ¥e patemll h&Ehden I i@
umouggdglé: 1? eceptors gﬁ durth‘cgtv 9:‘&%@%3&2%&%% %I;%"év%htgﬂ%rvgre%mw&bm

spontapgoylyrdsyelep tumeuss itothe tnmmuarry gmnlds Tin additidine thisi h ntiyibércof
ot ent i al
pre- Cin&l%@% ecgél:]sﬂ@ ?%%Pns%rgleaftﬁx% &nté grce] lﬁl&é%%& ol < ag@yete lﬁg{m%d by

knockioy eme:)qaroeim)reEﬁ@acﬁ@ti‘é@B?bﬁﬁﬂﬁuﬁéwlaﬁ}{ﬁﬁt@% H&Hﬁl‘éﬁlsnéggtwes or
gland. .In addition to this, a numb

inhibitgsy g b ey inddendelpehaean Cneagand. 20081 19, 6550). Thus it ha
been re%ﬁ%ﬂrséart%t'xﬁﬁﬁﬂ&s\é? Bh%g ﬁgéﬁoﬁ?posxb e ga%gsf §10 H.E:?/ léecé‘n Vélfue asd

.OQ _ope or nore er ctirvit
selectiverihhibitorosfahe potifarativn ofegahinges cmhcer cells (Yaish et al. Science, 1988,
242, 933, Kolibaba et al, Biochimica et Biophysica Acta, 1997, 133, F217-F248; Al-Obeidi et
al, 2000, Oncogene, 19, 5690-5701; Mendelsohn et al, 2000, Oncogene, 19, 6550-6565). In

addition to this pre-clinical data, findings using inhibitory antibodies against EGFR and erbB2
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i nhibitory antibodies (reviewed in Mendel sohn et al.
Oncogene, 2000, 19, 6550). Thus it has been

WO 208¢@8#%sed that inhibitors of these recept oPCIYGRED4H3937
ki nases shoul d be of value as a 30 selective inhibitor
of the proliferation of mamgalian cancer cells (Yaish
et al. Science, 1988, 242, 933, Kolibaba et a

(c- ZZﬁlﬂﬁﬁsfﬂgﬁﬂlaﬂesﬁé&ﬁ@%%h&@ e to b3 Dénefilodd.in E%chmE%Sthe
ei di

e 19, 5690-5701;
treatmibiefestlsoted selid mmouzs)@@nc\mbmg\éw@clspbn 66@5@%}5@1;_3% 12,
6550-6%6%!)“ on to this pre-clinical data, findings using
'bi tory anti bodi es agai nst EGFR and erbB2 WD

ZQWMSWaM/a@%Mrﬁ&B%E of thé e(B BB resegtor tyrosine kinases
trastuzumab respectively haveprrl%r oven to be benefic a{
have legn eces A £ BOP es mAicatd OBy GoBD 8 PRIEE) fay malignant

ol AR RS0 i OO0, Obstns, i

et al., Seieher; $98H, 268,68 1d),iBnigy peostaicdypenplasiar(@FHdKiimaasied., Ig. Urol.

hav e etected and so have .b i licated.to pla
wephgly FioB"E8 5 HFtser =G AB IR bR DAV et i G000,
58, 54@5 Sﬁlisdﬁéﬁsf&bl fé!ape%&dnﬁﬂﬁhlﬁmt&s GB@;*&BB@%@I%ep:&nymsnﬁhaﬁﬁbs will be
2000, 933; Elder et al ci ence, 1989, 243

usefulsn 1f)e trmntrgmf prese andt othernppanizasntdismip of rrgessivegellular
ligdhg Int. Uol. Nephrol., 2000, 32,73),
prol %{f’tﬁé\’oscl erosis and restenosis (Bokeneyer et al.

KEdrp¥ar prtent agPitdtion B8,56649% distlos¢sscetthir eﬁmhﬁo@nmoh&ﬂ; that
that inhibitors of erbB type receptor tyrosine kinases
are TCWPFQI' tyesipe kings ighititarst he treatnent of these and .ot her

o O?M?Juérﬁi‘ﬁ-ﬂénﬁggﬁéa%ﬁévﬁ 0§%SSPL WS 9BEIots a0 96/33979, WO

rat ropean patent application EP
96/339805 VO S6£33681 WO 7430034 land FD 978694 dissloshtint ceatain quinazoline

cer R b BT R B on TSR G e
andfmg'ﬁj 168 o%@ss rbee (ﬁ/t B0 kind€2 RBinvIdPBdotiviié). 97/ 30034
WO 97/ 38994 di sclose that certai'n qui nazoline

dEurqpa@n M@tmwmnb@ EP 837 04 disclesessaplstuibstitated daamippguinazoline

osjtion sbstltuent a
cervaffy B iy B8lee e sl Y oBlo kBl ol e Coy 5 psion on
the quirzblnd iyng. ETHeQRARDURE RO btaktlpd bE aidfoifoERefidig }%Brprohferatlve
di scl oses aryl substituted 4-am noqui nazoline
disordggsy | vatlves carrying a noiety containing an aryl or

h'ﬁ{t% gzﬂéﬁ’&gpfﬁr HbREWD 87/3603 AR WicPos/95h 542(9851&@ certain

qul naz e conpounds are stated to be
4-amius>qﬁ1mhzdlmes substiisteniget theple ppsitbn hrenasiule endotholilereyth factor

I nter nat| onal, rgg ent applications WO 97/30035 and WO
recepgRy{eareKigasedMyBiOEer t ai n - 4- ani | i noqui nazol i nes

SRS lpbtssl e d@&]oEé@% 775ub§9§1'téd' PhiBh&quRZeHh&Eompounds characterised
endothelial gromh factor receptor tyrosine kinase
in thaf this@hstitiests at the 6-and/or 7-position carry an ester linked moiety (RO-CO).
WO 00/56720 discloses 6,7-dialkoxy-4-anilinoquinazoline compounds for the
treatment of cancer or allergic reactions.
WO 02/41882 discloses 4-anilinoquinazoline compounds substituted at the 6- and/or
7- position by a substituted pyrrolidinyl-alkoxy or piperidinyl-alkoxy group.
WO 03/082290 discloses that certain 6,7-substituted 4-anilinoquinazoline compounds

possess receptor tyrosine kinase inhibitory activity. A specific example of such a compound

is 6-{[1-(N-methylcarbamoylmethyl)piperidin-4-ylJoxy }-4-(3-chloro-4-fluoroanilino)
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25 WD 00/ 55141 discl oses 6, 7-substituted
4- ani | i noqui nazol i ne conpounds characterised in that
WO 298/ 028dfst i t uent s at the 6-and/ or 7-position BEI/GE2B4/003937
ester linked nmoiety (RO CO. WO 00/56720 di scl oses
6, 7- di al koxy-4-ani | i noqui nazgal i ne conpounds for the
treatnment of cancer or allergic reactions. WO 02/41882
_7qmghéﬁhgﬁﬁ&0ﬂn@nlI|nqu|nazollne conpounds substi t ut ed
at the 6- and/or 30 7- position by a substituted
py¥anelat diergrioramcmcyoses 4462, petihado geytbaralika)xyingarodinp or W23 4-
t.h103/082f9@ di scl.oses that, certain 6, 7-substituted
R R 855“%95\%%5‘ QYifSounds possess recept or

t YIgpehdifig kﬂt&%ﬁﬁ‘oﬂaﬂpht@htt&ﬁﬁthd thBCT/@IﬁBﬁHBbB @escribes that
exanpl e of such_a conpound is 6-{

certaip 4 ((2;\3_ dbplegenoanbiamayinveeling depivigives gossess gatdngapti-tumour activity,

o AL R B OOSESER s oy

6-{[1qtarbirao ety pigeridins4 ISR hoxy }-4-(3-chloro-2-fluoroanilino)-7-methox y-
4- (2, 3-di hal ogenoani | i no) qui nazol i ne or 4-(2, 3, 4-
qu"‘at’*‘?if”f‘?alogenoanlllno)qwnazollne conpounds. Copendi ng
| ggqg: P@ﬁedéﬁ%gqgvg al H&né‘? RhirRBowdVeNRat AT SR QbdR8ent to the
carbamoylzgraupj atkh lopgemblynaddingo) Gutheesnbktitnentde thevatlineegoup produces a

B3R S0 BOHEE B i SRl e dul vy,

bemg?&ﬂfmiaﬂy@’feﬁt@!ﬁ Rs BbBONRRAIS thhitsitols, Wwhilst retaining the EGF inhibitory
(car banoyl et hyl ) pi peri di n- 4- y| | met hoxy

effecy makipg tham of pardculanpbinsahapplingion7n thet tretypentepfitwragwt where both
have surprisingly found however that

Eheseﬁ%@“’?B%n%?%égubstltuent to the 10 carbanoyl group
aWdithonip tvishived toMmpRAHENHe Sothpiuinble disslakat intihiepresdn idvBftion
ani | i ne group produces a selectﬁgsoup of compounds

posseqy R RAS ) BN Hirtee gt an efiect 9Rp Sinsirsbiptpgicabprocess, it

beli @%ﬂ h&Ghé ¥ r
LA K o BB SR RL Uy S0 ASLOPSr oo
the erglf ﬁ’femﬂy ofmekémaor tyh:emeécinap@srmatcamé mvobrled i thalsi @pbﬂrmdmﬂtmm steps
tre t unou oth ese kin

which o 3t DRERER o OGRS ot g chet o Gompounds

of the pRIEBAUAGRtiIGH PEd V&Lt Anfy- thﬁl%upéf?&e BY w'a?\()? MHi®Aon Bf)ﬁéﬁﬁsandlor
phar macol ogi cal activity only by virtue of an effect

crbB2gpceptosityjgbiac ingpesgi cal process, it is believed that

t umour et f. ..

| AR aARan R RRbEe HRnE R Bo P prriged A e Eorvatve
of thetPprmelaie ki nases that are involved in the signal

transduction steps which lead to the prollferatlon of

tumour cells. In particular, it is believed thdR®%he

conpounds 20 of the present invention provi n

anti-tunour effect by way of inhibition of and/ or

erbB2 receptor tyrosine kinases.

HN

C§>——
——hk : <::::>——— =N
R3

R—X' N

whereinnis 0, 1, 2 or 3,
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According to a first aspect of the invention there is
provi ded a qui nazoline derivative of the Fornula I:

WO 2REPIP4690 HN Rz- N -(CHOM NO-O R 3 R X' NN  -PQBGB2004/003937
wherein nis 0, 1, 2 or 3, WO 2005/028469
PCT/ GB2004/ 003937 -6 each .ga.is independently
sel ected from hal ogeno, cyano, nitro, hydroxy, am no,

each RALDIAY end@rlﬂyf s@ré@téh ,frdrﬁ hélbg’é?llbOEﬁBB)/ﬁﬁro(ﬂyd@@}aHﬁYdo carboxy,
(2-8Q) aI keny - 80 al O a

sl ok om b - CCTE Lo R hcant ) Bt T
OB i (S T b
(I-GQ)Mkﬁ@Hbdg(lb)(gm)fﬂfkmahnncﬁ dN{((lSIGCQQ)k l]kmlrs)utlf eﬂ}awoxyadisoxgl,

N R e Rl S 1P B aho Yy I QBUR R where R and R
are in‘a drRBRY 1 Hastdrh H&&%%érﬂkgﬁaﬁ'n@% stfﬁ% L%lg{l gptionally

ubstituted (3-8C)c or oplona
substautyﬁ (3- SC)daeloalkdl ﬁ?ognogdiymbsmmteld aryieor R atrrddgfetogettber with the

are attached form an_option sub3|tute
nitrogfay S M P ATE AT P ST BB SRR Rt GG lc ring which
may dRtER 8ddiG6T] hdBroXtomss @ direct bond or 0; Rl is
sel ected from hydrogen and (1-6C)al kyl, wherein the

X' is a lirgetybonitpr Ogroup i s optional ly substituted by one or

t e r.different,
R s A ST MRG0 S HERERUIRYREGhIG: AR St Slnay
substﬁmxbs by baeot mee! s&bitﬁﬁhnﬁg SR chthilObe fhiclshie of AIFRENY, selected from
cyano hal ogeno, (1- GC al koxy, hydroxy(1-6C)al koxy,

hydm(xz agEhaloganey pnd/pra %@ftatpwﬁylected grog argimpanikip ¢asbexy, cyano,
halogéﬂo gp%@:)%?( xé);’nh%drﬂyy(é 6@[3?@%)(%—;8@#5(&3{? (b-’cheg%%rg oy |

(1- 6Q)al(<§ntfﬁﬁ)(é+d@alkalsiﬂﬁﬂply[1 -6CNIIdilsyl fohyb Q-aChaykyl eratdaanoy | |
di-{(lgéi)g@}/g%}%&r;}g%mﬁﬁﬁg61@(?'385‘1% carbhinoyl, NN di-[(1-6C)alkylJcarbamoyl,
(2-60Mk ?Q(%@Yzilkz(r%yﬁﬁ%r&f@@)@mhﬁ@lﬁﬁmo

1- 6C) al koxycar bon sul

N-(i- laik%@-é%kmmaamm Gﬂ)ﬂwyyc@(b@nﬂqldfaln;dy],su| f amoy! ,
N-AERARIARRTE N U A AR s S kapssutionaping and
N-(1-6Q)alls/Hiy-dCodlemeanidnitagfiaal kyl ; and

mis0, 1,2 o0r3;

R?is hydrogen or (1-6C)alkyl; and

R is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkyny! or (1-6C)alkoxy, any of which can be
optionally substituted on a carbon atom by a (1-6C)alkoxy, amino, (1-6C)alkylamino,
di-(1-6C)alkylamino, or a group S(0),(1-6C)alkyl where s is 0, 1 or 2, or a saturated 5 or 6
membered heterocyclic ring which optionally contains additional heteroatoms selected from
oxygen, sulfur or NR® where R® is hydrogen, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(1-6C)alkylsulfonyl or (1-6C)alkylcarbonyl;

or R? and R together with the nitrogen atom to which they are attached form a saturated 5 or
6 membered heterocyclic ring which optionally contains additional heteroatoms selected from
oxygen, S, SO or S{O); or NR® where R? s as defined above;

provided that the quinazoline derivative is not:
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R3 is (1-6C) al kyl, (2-6C)al kenyl, (2-6C) al kynyl or
(1-6C)al koxy, any of which can be optionally

WO 20p8%6Ut ed on a carbon atom by a (1-6C) al kaBGH/GBHIHE3937
(1-6Q) al kyl am no, 25 di-(1- 6C) a] kyl am no, or a group
S(O, (1 6C)al kyl where s is; 1 or 2, or a saturated
5 or menbered heterocyclic ring mhlch optional |y

co‘hi@rcﬁlofaﬂdfﬂ@qfeﬁmﬂymﬂbﬁt{ér&d@@ﬂé’&@éo}cwY%)Piﬂjé‘l‘i‘m -4-yl-

ere R8 is hydrogen, (1-6C)alkyl,
Xy (2%%)‘%?198%@??‘”{32- 6C) al kynyl, (1-60) al kyl sul fonyl or
( 14-6G)chldeyldctridzophenyl)aninBR6 0 d (1R3rpholie #hd)cakion il Hpiyeridin-4- yl-

nitrogen atomto whi ch they are attached forma
oxy }slaPGherEguagdineso 6 nenber ed heterocyclic ring which

0p4 [@%hdr&c&@w@m Qﬁﬂl'nb]oggql[(ﬁﬁl{gﬁB%ﬁ%ﬂﬁaﬁ%ﬁ?ﬂbﬁ&ndm—4 -yl-

from oxygen, or S or where R8 i 5§
oxy}dpdfnagelineabove; pr OVI ded that t he qui nazol i ne

d%[hé E.' ﬁr@‘r‘oggéf’ef' %?Z‘ggﬁgﬂﬁfcgme ﬁrlﬂg‘l%@%g OTI91 %?p?andm-4 yi-

oxy} r(agblm hyl am no) car bonyl ]-piperidin-4-yl- oxy }
- et hoxy qui nazol in

4-4-{(3: C@mr@ﬁoﬂlmr@m@v%w@ﬁlrﬁ){éﬁ(@@rybnam)carbonyl1 -piperidin-4-yl-
oxy}%%lg%%ggginag Gyl ) car bonyl ]-pi peridin-4-yl- oxy

U|nazollne
4 -4-((3- dhldrm49ﬁ@rﬁﬂ;hﬂ:ﬁ?]@ﬂ)ﬁﬁny@{amp‘iﬁmﬁﬂ—ﬂ yl)carbonyl]-piperidin~4~yl—
r phol i n- 4 yl)carbonyl] pi peridin-4-yl -

oxy} QXV}QI@GV HEPEEQline
4 -4- E@-C‘erg rﬁtoﬂlfbr%ﬁéﬁgr@zﬁﬁﬁﬂrb){ Q"[‘(Mo‘h@lrf l-yl)carbonyl] -piperidin-4-yl-

di met hyl am no) car bonyl ] - pi péeri d
Oxy}ﬁxm}zﬂ\quyﬂammlme,

l{ E(g I §1ﬁ’§%¢%‘gé%§§l§%w§e} i/ 's) ?EL‘? {7%9 lp(liz iRgFazing §yDcarbonyl]-
plperﬁiiﬁ/ }4-3)1 §hoxyhek - qamddhn@

oro4f|uoro henyl ) am no] -6-{ 1-[(piperi _din-
(?@Q}qggﬁyﬂ]l}orgpfrggylowﬁoﬁﬁ-j IL- [(rggglspholm-tl -yl)carbonyl]-piperidin-4-yl-

} L.nazol i ne;
oxy} T%E@@ ﬁﬁgé%o% fI uor ophenyl ) am no] - 6-{
1-4-{(Pyohitoabiddilunrdphehyganino g { ]l - rpph bt -A-y)cyibonyl]-piperidin-4-yi-
met hoxy- qui nazgl i ne; 15
OXY}Q;(%%‘?e%‘ﬁ?%l“gmgyﬂl%mbﬁ%nyl ) ami no] - 6-{
1-4 (@& e@F?)In@thé?inQﬁaﬁﬁ)'] rG &~ %(h%%‘bhﬂmﬂrl}carbongi] piperidin-4-yl-oxy}-

plperldln 4-y hoxy- qui nazol 1 n
7-m62h0P(§f31-\101ﬁ|ZQim§5-4 fI uor ophenyl ) ami no] - 6- f

1_ E(g-?:li'xg gx@uo&giwéygz{q%ﬁgyk]{ l& (A rlagllnr(]))carlycln_yl]—pipeﬁdin-4—yI-oxy}-

7. meﬂmﬁcgﬂi[uﬁﬁh&[r& 4-fl uorophenyl )am no] -6-(1
[ (nor phol i n-4-yl)carbonyl]-piperidin-4-y 20
o>&r§(3rh{qoﬁe@m&weéflmwl-€dﬂr[amrpméammo)carbonyll -piperidin-4-yl-

oxy}-7-methoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino}-6-{ 1-[(dimethylamino)carbonylmethyl]-
piperidin-4-yl-oxy}-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino}-6-{ 1-[(rmorpholin-4-yl)carbonylmethyl]-
piperidin-4-yl-oxy }-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(dimethylamino)carbonylmethyl]-

piperidin-4-yl-oxy}-7-methoxy-quinazoline;
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4-[(3-ethynyl - phenyl ) am no] - 6- {
1-[ (norpholin-4-yl)carbonyl]-piperidin-4-yl-oxy}-
WO 2p05128@x y - qui nazol i ne; " PCT/GB2004/003937
4-[ (3-chl oro-4-fl uorophenyl)am no] - 6-{
1-[ (et hyl am no) car bonyl ] - pi-@i di n- 4-yl - oxy} -
7- met hoxy- qui nazol i ne; 25
4-4-[(3-chhiroAefidbrbphenyDahian) b){a (1 oiphOlig-4-yl)carbonyimethyll-

ook IO, P AL o) by - pert o n-4-31- oy}
i g(g CﬁmrQMOH&ngﬁéggg%Bﬁ){ lflf&]y | pel) Cfgbonyime hyg

~1-[(di met hyl am no) caf bonyl ne
piperidinydi r@xp} 7 rmecthdx f-@nagolioe;o- 4- f | uor ophenyl ) am no] 6- f

;f{ig?’ohr ho'lﬂi't;ﬂ/‘f 4‘%@3{‘/‘1‘?13"{]'{%0 ng%{ﬂﬂ{@/ }n]efhyl?'a(r)nino)carbonylmethy]]-

piperfid- @?@hbﬁﬂ%&héip@ﬁ:ﬁ%ﬂﬂd' ) am noj - 6- {

| am no) car bonyl met hyl ] - pi peri di n-4-yl - oxy

1-
i &3ﬁbmﬂgﬂwmzwmol 6-{1- {(pymohdm 1-ybearbongmeth3i69

p‘pe@ﬁ[?gﬁ%g%?%ﬁﬁyu%‘#‘ﬁaﬁ%"e‘nyl ) ani noj - 6- {

14 K(thnim&ﬂﬂuoﬂegﬂe)nﬂaﬂlﬂnw}}ﬁmi[hﬁblbholﬂi-i@%‘l)cdﬂbﬁnﬁlmélhy@}(y
r} mlet hog¥ nazol I ne;
piperiglin-f-yI-oKY b agjh ‘P’fyu‘d}FB‘EﬁEH‘iﬁl ) ani no] - 6- {
1- | . s
o R Ry rmeaminolcarbonyll-piperidin-4-y1-
oxy }-4-1i¢tBoxshiyainazoding] uor ophenyl ) ami noj - 6- j

L AR T LR B hmoaonsy
iperwd R A | ' 6- f
o d@@;—?r%]fl:]-g?ﬁhﬁ W?g?ggwn I) Ering]t E;? ]- piperidi
:s}lc Q?é‘?ﬁﬁd)@?nﬁfaﬂr ak-o{N-methyl-N-2-

meth(ﬂ&y%é‘xgnfg)gﬂ n% &r&oﬁpyy]%é% QII)oﬁyhﬁgﬂaetﬁi)by-qumazoline'

pi4pl€3-Chlioro-4-fitoraphyh yl Yanii® Jre X J-{ (LinBtha 2y progyl)amino)carbonyi)-
% 3-chl or o- 4- fluorophenyl)am no] 6-{
piperig; "['{ PR 'ﬁﬁ"?ﬁ%‘)"é’a‘l%‘%ﬁ@]“}e pi peri di n-4-yl - oxy
} 41 £
[[}%BIEER%%H‘ ftogh S‘E’?é‘%ﬁ‘i‘#ﬁ{ AIEITE3T (22 met hoxyet h
meth%ypmwhapmﬁmly]] piparislén-itdilox #}-Jimahyx y-quinazoline;

i;‘éﬁlh"x?( g%ﬁ'%%w' B%cﬂg}f— § Lmppheding-yDearbonylethyll-
plpenﬂimH - Bﬁ‘ji}hy—lmdﬁ o&y- umazolme or
net hoxyet am no carbonl{ Flper|d|n4yl Xy }

4 [@et:mes@fi pmbml}agnno] 6-{1-{(morpholin-4-yl)carbonylpropyl]-

plpeném gl’ ﬁi&%}o’y 9ne UK RERMY! ) am noJ - 6-{
o y1)am nojcar bonyl ]
or a pharmaceutlcally acceptable salt thereof.

In this specification the generic term “alkyl” includes both straight-chain and
branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and (3-7C)cycloatkyl
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyctohexyl and cycloheptyl. However
references to individual alkyl groups such as “propyl” are specific for the straight-chain
version only, references to individual branched-chain alkyl groups such as “isopropyl” are
specific for the branched-chain version only and references to individual cycloalkyl groups

such as “cyclopentyl” are specific for that 5-membered ring only. An analogous convention

applies to other generic terms, for example (1-6C)alkoxy includes methoxy, ethoxy,
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A A A L B S o T e A s AT BN A T PR S v T M s L e W e s ST R AT T T sl vt e e e e car vl e

B

pi peridin-4-yl-oxy } -7-nmethoxy-quinazol ine;
4-[(3-chl oro-4-fl uorophenyl)am no]-6- {
WO 2005/02%44Pet hyl - N-3 20 PCT/GB2004/003937
nethoxypropyl)anino)carbonyl] piperidin 4-yl -oxy}-7-me
t hoxy- qui nazol i ne;
4-1(3-chloro-4-fl uorophenyl)am noj - 6-1
cycloﬂmf»&lﬁﬁj? BRPE 4)hﬂ]‘ﬁ;ﬁl:nb&h()x‘-?,ra(11967@)&k%f'lehﬂﬂn])'mclude:s methylamino, ethylamino,

peri - /- met hox ul nazol I ne; Or
CYC10WW1(&BH@1$H§#@CMMX]@m@ph@hiﬂl)[Hngﬁél}(yﬂafmmo[l(lﬁ’é‘#%r%mﬁthyf3mm°,

car r

o e GO R P e P B e it

aawe pirabtaey]S adfers i arogoiic h!{tﬂl'ot:hbSH s;ngcédchmaphml vheaphthyl. The

generic term "al kyl" includes both straight-chain an% )

terms [ AGiARORBRCE 195 hf:t@omly ginsiile rglgeﬂtrua%lrf‘ﬁrtbway BesmpTQy Ry bicyclic
and C&RQ il 3 t.’fiy bto %Iéa’é dife) SN OR ko lsuxta@f y)of;i'eﬁl lsééq‘ofav?'hwh is a

cyc opropyl, cyclo uty cyclopéntyl, ohexyl and
hetercaygh @uktehpﬂsydxygd-rbmﬁtﬁror mt&jfgeni eRmgs ntay bermiomatam abn-aidmrdtlc or
e SR S v o RS 5 b Ry ot e
other h&dhﬁb‘rr%@l Pﬁﬂﬁﬁﬁhgﬁnﬁ@é i s@&}kﬂh% S PURSInS AL fd§1, benzofuranyl,

"I soprop éﬁ are specific for the branched- chai'n

cetrahy@p@rmhc Wnﬂln¢1¢iéd ehe@ml@gnxlopynﬂw,\nlmmim)dwnwﬂkyl
125 SRR RIR SRR T BT SBERh LB Pl

piperdzehy®tgieimigRnE Hyaddz@iyEguidoxaliei aquihe2olidyld G)'lﬁd)lqux,)pyrrolyl
i ncl udes net hoxy, ethoxy, W) 2005/028469

pyrrolp@n]@@gbﬁ,/ig@ggg}; um@z«elyb beri vl pYrgolyl, mdazolyl oxazolyl,
benzo%%cl yﬁpﬁfﬁéﬁ nythla? Pﬁéxféo'ﬁmz%m“i O[Ihnﬁpéﬁexy .am no,

am no, ° cyc am no "and cyc o, and
4H-1 d+beﬁ:(okaﬁﬁ§] ki3, drl’mmthlmnhjddb,g 3etiriaedliply [1 2A- trm,zolyl oxadiazolyl,

| l.obut yI -
rurazay YRR kBl R e O PERA TS TP epgtapy
azetldﬁ{yq’ 'T@ttrélﬁrdmﬁi' &%ﬂb&@ﬁhn&l BQ&eﬁMﬁJﬂ t@ﬁaﬂ}ﬁ%‘-y l4- @fazfigh ht hyl .

terms " eterocycllc heterocyclyl i'ncl ude
1,1- dlpxtptgtr@tyﬂm:t ﬁrté@zmmhbomylpb@dmln dromnpipsirazyayli abhycanwndmyl
tetrahgc? op%‘% nylf ? ?ngftp?%r%%nﬁl ot\?ﬁahgﬁroﬂy%%itdm& %eqagg&% rt%ugﬂ cl:,ﬁnd
tetrahfrothidfgeihy! 8t lkivmofgholhfll ogen. Rings may be aromatic,
non-aromatic or _partially aromatic in the sense t hat

oRartichiggermples efdsteroyslic Bpypeinchiy erhydoruianyl and
P f h
tetrah ﬁ%fur&jyl’gé %ﬁ%@){aﬁﬁg}%hd @5&'61\2;“0 | l%ﬁ?meﬁ ing! Suc
t &Y llfmhyldgsmfrluluylé mtmlgemntarrgsj thestehna;ngfdrry bleydrogdni aomlor a substituent

groupf}gﬁh %sy L (tlpéclgghgyggrgéa ﬂfr{gqlqlﬁ?@'tg flflglba‘lﬁ bﬁBfiVIg requirements of nitrogen,

or the} mrybedinked (AIhY Pl bﬁﬂ’n@ 'é!r@&hﬂe'ﬁ(x' wa P tAZ hilgen atom. A nitrogen
pi pérazinyl, pyrimdinyl, pyridaZinyl, quinoxalinyl,

atom wuhmgazlwtcprngyclyl @rwpahamly& ox@ycd wl gxpe thep:pnpgjqndmg@{ px1de.

L&?&ﬁ%ll;{/ hcnc%ﬁaaggﬁﬁllsgﬁxihmgﬁa i(gqlr%}il:lé pﬁ) eg?z]a% rgng(og%éqe% Lch as a high
solubil ¥ B lrathinidd Wi 8 ehtifrelifeRNZOhdt vaZ0 [Ptk theinsdit hhafz;pdfyhe
compgl})nrdg Egclcjrgl)rlllg to the present invention are inactive or only weakly active in a hERG
assay.

It is to be understood that, insofar as certain of the compounds of Formula I defined
above may exist in optically active or racemic forms by virtue of one or more asymmetrically

substituted carbon and/or sulfur atoms, and accordingly may exist in, and be isolated as




P Ll N

10

15

20

25

30

15 4H 1, 4- benzoxazi nyl, 4H 1, 4- benzot hi azi nyl
1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl,

WO 2@9p/82%i68/| , t hi adi azol yl, tetrazolyl, di benzotair/aBydod 003937
di benzot hi enyl oxiranyl, oxetanyl, azetidinyl,
tetrahydropyranyl, oxepanyl l0exazepanyl,

t etrahydro- 1, 4-t hi azi nyl

enantigrierttially ptiest, n atiytdreoefiliabtarboisarnery by asvorsogmter TtE pydsent invention

inclul[]egsgg gthsigf@ié;gyg %1'&" Fﬁ%%:nﬁ%ﬂ{) o ilg—%lﬁt{l]%/ql,riemrﬁiﬁneﬂca]ly pure, mixture of

diastérBbik@nnd! KR¥siksthetidiotm of e RMGAA Bf Bsttlula B@r mixtures thereof,
_tetrahydrot hi opyranyl or thionorpholinyl. Particul ar
whick pagspises thefabper meriéanet petiGivo Uihe synibesigief optically active forms may

I . fetrahvrdof ur.anyl .
be oA SR iR QIO yeBrupin o for xample
by syhekie fioimgaicallg hetil@ stirtingO@eerials @i By rdsbR%ien BRY r&cRimiy form.
. .hydrogen atom or a substituent group such as an
Smﬂ’@ém APRGrMEHigned agtivitd drAY s velrated uping thevdansiagd|ahgratory
technﬁcﬁﬂykéf&%‘&)%e indMel.r 0g€n, 25 or they may be linked to
the rest of the structure by way of the nitrogen atom
A Hietinogéion atlans Wi dlhiavtomehie femsayf theydonyromugs aftthe Formula I that
OXi c{i Zﬁ% {i‘ﬁ ‘gi ve.the corresponding N oxide. Generally
POSSESHANUPERHETHYS 28R bi t f avour abl e physical properties
SUET} ofd t8 bBiubflerstoSd tat ddriavh ddhdothdd 6f e BoAMuBT Sy existin
antiproliferative activity. Furthernore, many of "t he

solvategri dieflcs uaedvated fagms suahtes, for example, hydeated foumar & is to be
' ' Y ctive i RG 30.assay. It

onde QR SEK USRS 5 0 e w R

antipoiifpaivedstiofy. Fornul a 1 defined above nay exist in

gﬁtjcally active or racemc fornms by virtue of one or .
| 18 alsoy ke pdleesiped thasgrsiam qompoyndsefisba Famema i may ek hibit

Ty . . . . od
polyAB{igm, R 0 ES R R T b b G Bty Which oL
antipehifanstivemetivical |y pure, a mixture of di astereoi soners
Ol..8as..a_race e. The present. inyention. includes in
i tSéu a%l]e v ﬁlﬁ g)ﬁattwnf’%%%mc&ﬁ 1'8%{1'[3{\{ 9 113?-"5&1%91'%;%_, tHose set out below.
ersanhble VBIuES & hiy BUhE R MRXRAGERObrouft AS4RnB@ hSRIME fore or
stereoi sonmeric formof the conpound of Formula I, or
hereafienin gpis spacHigagen inclugai-ch possesses the above- nenti oned

L¥ity. The synthesis pt.i cal acti,ve, fornms may
for hag&%égcarri ed out by st an@‘gorrg’ C{hgzcgﬁhéréﬂlgsangf(’d&r’ gani c
for (1e6@aikgt:ry wel | known in dmbiyRethyl, pespybXespbsyl, @i-butyl, pentyl

synthesis fromoptically active starting materials or
by resolution of a racemddmed¥in Sinilarly, the

wenti oned activit t. ' .
for 144Ky ITE Zrﬁﬁfﬁ | pﬁyfé@g&? é%%r@l Afd I_fﬂ?butyl,

standard | aboratory te ues
for (1Hg€relkna¥:t er. The i nvent iroethowel, athesyimopddy, isaptopey amd butoxy;

f of. the conpounds of. the Formula,l that 10
for (2bég'§§%§'§y]ant i proliferati vB"YcEPRIOPSAYL Y] %“dgli"gb?‘?‘ﬁ’l;be
for (28TIIkGAFIOD that certai n GoyIROUIsepPiyl bhgvios JHi@ | may
n

for (2-66)8)§ltker|1y]oxy: vinyloxy and allyloxy;

for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy;

for (1-6C)alkylthio: methylthio, ethylthio and propyithio;
for (1-6C)alkylsulfinyl: methylsulfinyl and ethylsulfinyl;

for (1-6C)alkylsulfonyl: methylsulfonyl and ethylsulfonyl;
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sol vated as well as unsolvated forns such as, for
exanpl e, hydrated fornms. It is to be understood that

WO 298/03840%nt i on enconpasses all such sol vat ed RGFEB2004/003937
whi ch possess antiproliferative activity. 15 It is
al so to be understood that.gectain conpounds of the
Formula | may exhibit polynorphism and that the

for (1-6@RMyi4AineNconpasses al Irne‘l?lﬂ@zhniﬁl@ré!ﬁylﬂxﬁﬁ@pﬁ?? th
or e

antiproliferative activity. Suitable val ues
generic radical s referretopeplsgec achuilemingsse set

jtabl e val
fordlotﬁ Fggﬁm%‘%ansﬁgs def i ned Egﬁ%{'ﬁ%eiofdﬁ ry'i%% E%‘Nrea ter
in this specification i n®N- mﬂmylaﬁmnohaimmpmpfylamnm,
chl.oro, brono and iodo; for alk hyl ,
for (]e-%%%ﬁﬁlfoxbrf%igwyl i sopr opyl me{l@&ycas vl ¥}E§§‘I¥F§f ony pfopoxycarbonyl
hexyl; for (1-4Calkyl: Eﬁdt&yttbut&ﬁ)laxﬂbonwopyl
i sopropyl and tert-butyl; 25 for ("1-6C)al koxy:

for NadtH{Oulkylcattony]: pr opoxy N—msthp}cerbmmyh@ﬁet&xutcavbpmoyf or
(2-8C) al kenyl : vinyl,

but-2-enyl : for (2-80) alg Bﬁn%‘h?h’?ﬂ%%dﬁbSPBb‘;PH{ﬂ“b&H‘d’ﬂ

for leid}—?(lyﬂ’(y)lalky]]f:ﬁbarﬁ 16C) aNgethekyicarbhmplyD Xy ethipd
al lyloxy; for (2- 6C§alkyNy6ony et hynyl oxy and
2-propynyl oxy; 30 for @Vl@?lbtaﬁiﬂw aﬂﬁéﬂ%ﬂﬁh)’dﬁarbamoyl

for (263&?% am) and propylt h| Ouc t)} o%fgﬁlﬁﬂ?l?@rﬂallmwﬂl nyl :

|nyI and et hyl su

for (Z(QCﬁmaabkykﬁul fonyl : net byt dndipydpiamndoxyt; hyl sul f onyl ;
V\g 05/ 028469 PCT/ GB2004/ 003937 -11 for
for (2( c PYYIIEK no: et hy| AGREHYAC @pg PRRIEEMIN o py| ami no,

for NL @%)Qﬂ%l—?ﬂb@}%ﬂ@aﬂgyﬁhﬁm@ RaP@y1aEQhmido and N—met?gr n?roglonamldo

—di anm no: dinet hyI am no, di ethyl
for NNH et(hglky lshifaneoyly | ami no aﬂeknchhyksolﬁam@}ylﬁmﬂndelﬁarrhyi and

(1- 6C) al koxycar bonyl : oxycarhb et hoxycar bonyl ,
pr opoxycar bonyl and terglﬁ?}%/ 'ﬁ%&ﬁ’{f f or
for NIW-dL{(@Q@hikyl1aafhaipy! : mehe/thsn@.ﬁmﬁwland

N- et hyl car banoyl, N propyl car banoyl and
N-i sopropyl carbanoyl ;  f rmethyl-N-ethylsulfamoyl;

for(l'%ﬂkkakésh]fg@l%m ] car bafﬁ@%ﬁanesh‘lf&'ﬁ)ﬁﬁrﬂﬁx kb\flld(if:?r{atl)l’é‘&rl'f’f)[)hy]ammo

for N-(1- 6C)a1ky] -(1-6C)alkanesulfonylamino: N-methylmethanesulfonylamino and
N-methylethanesulfonylamino;

for hydroxy-(1-6C)alkoxy: hydroxymethoxy, 2-hydroxyethoxy,
1-hydroxyethoxy and 3-hydroxypropoxy.

It is to be understood that when R’ is a group (1-6C)alkyl substituted by, for example
amino to give for example a 2-aminoethyl group, it is the (1-6C)alky! group that is attached to
the group X' (or the quinazoline ring when X' is a direct bond).

When in this specification reference is made to a (1-4C)alkyl group it is to be
understood that such groups refer to alky! groups containing up to 4 carbon atoms. A skilled
person will realise that representative examples of such groups are those listed above under
(1-6C)alkyl that contain up to 4 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl
and tert-butyl. Similarly, reference to a (1-3C)alkyl group refers to alkyl groups containing

up to 3 carbon atoms such as methyl, ethyl, propyl and isopropyl. A similar convention is
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10 N-net hyl carbanoyl and N, N-di et hyl car banmoyl; for
(2-6C)al kanoyl : acetyl, propionyl and isobutyryl; for

WO 1@35/823efl kanoyl oxy: acetoxy and propi onyl oxy;PCHGB2004/003937
(2-6C) al kanoyl am no: acetam do and propi onam do; for
N- (1- 6C) al kyl - (2-6C) al kanoyjmm no: N-net hyl acet am do
and N-net hyl propi onam do; 15 for

adoptbh (ktREdBEKtbENY Hstdmitbove Mickek Qy-UEYdIkeNDY2-4C)alkenyl, (2-4C)alkynyl
N- et hyl sul famoyl and N-i sopropyl sul famoyl ; for

and (3y4fDakkarpyh - 60) aI kyl ] sul famoyl : N, N-di met hyl sul f anoyl

(11 s SR ol Sl boc B arcBanat i 30 2 g postions

on thetiagesiut tiogy| am no; 20 for

N-ﬁ(.]é{ 6Cie?é%@@gﬁ$aﬁy%é%ﬁ@ﬁ%| ftncg al c%rnnlpr(]mnd of the Formula 1 is, for
exam e”ﬁ{ b ebhapes (gfoil)@nﬂﬂuﬂ@ of the 'Pomiﬁll'éqxﬁbr @ﬂﬁrﬁﬁ}t ah lﬁ&ﬁ)@dd]t]on

ydr oxymet hoxy, 2-hydroxyet hoxy, 1-hydroxyethoxy and
salt w3thtapdnarggmpe oposgpnic Iat1d| ssch g Ipalrenhdieics hmbtomlc, sutfenc,R
r ubstltuted l e . 25
s GG e e, R SRt ol R ST gt
whicl Reuffikidthyatidyd, f@*eag:mptematamaﬁ ctlatiatie darttometah salgduebiBs a
X (or the quinazoline ring when X is a direct bondL
calciugp @hmuaanqsmnssaéﬁp ECAT AREEDYM alif @rrwétémlﬂs agiganicage such as

) t such
meth’g%’gﬁlgéabgl@ ';n b{eltﬂygjarngojgf)?ﬁ%e on a| ni %%%g%l%?’ g 4 carbon
tris—(zahjactfsxye@h)s}mnhhed person will realise that

Fpr esent ati ve exanpl es of suc{ll roups are those
& yl

flisy s g YBP G%Bfe'i‘argd € Pr 8P ¥at contain up to 4
C%rulpcgﬂ LR 1s§ﬁkféﬁeﬁi%nﬁ?§é]¥éted ﬁBMaiog@ﬁ@ RMhuoromethy]
|sopropyl, buty and tert-butyl. Sim arly, reference

(1-6Qaky, (ZLSGIB)@MMZ §Emlicynybéir sroup CSORYR Rirwgps R® and R are as
defi ({) al ning up to 3 carbon atons such as nethyl,
CHngs 'ﬂiﬂ propyl and isopropyl. A sinilar convention is
Wg, 9@15(11@2 84602067 RERA00L083 belectbd fRMAPRAIEEeroPuch A€ chloro or
ot her gr oups Ilst ed above such as (1-4C)al koxy,
fluorq.2- 4C) al kenyl, (2-4C)al kynyl and (2-4C)al kanoyl. In

a[iﬁpﬁc%r@w@mgtsggf b e DN OB e RS Bhogen,

I ons quil nazoli1ne r

include Whalsaend alitre, qyhsg, mychemy,u mhb,ycaﬂ;mgpctahdrﬁo)ﬂaduﬂfanfoya
.., _conpou f the For
R R R St R S B A st ﬁgpégﬁalwaow for
2- 6@&?1@%}1&&@1 ehdiic\A@EH, (1-80)al Jlflﬁw (1 ngRRyIc or
organi ¢ "aci d such as "hydrochloric, ro rom c,

(1-6Galkylamimm, di-[(1-6C)alkyl]amino, (1- 6C)alkoxycarbonyl N-(1- 6C)a1ky1 carbamoyl,
N,N-di-[(1-6C)alkyl] carbamoyl, N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl,
(3-8C)cycloalkyl, aryl or heterocyclic groups.

Particular examples of aryl substituents for R® or R” include phenyl or naphthyl,
particularly phenyl.

Particular examples of heterocyclic substituents for R® or R” include 5 or 6 membered
heterocyclic rings such as furyl, tetrahydrofuryl, thienyl, pyridyl, piperidinyl, pyrazinyl,
piperazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, pyrrolidinyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, morpholinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl,

furazanyl, thiadiazolyl or tetrazolyl.
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trifluoroacetic, citric or maleic acid; or, for
exanple, a salt of a conpound of the Fornula I which
WO R@SHEH469 ci ently acidic, for exanple an al kal »cOGB2004/003937
al kaline earth nmetal salt such as a 10 cal ci um or
magnesi umsalt, or an amonildm salt, or a salt with an
‘}%anl -C base such as met hyl am ne, d| nmet hyl am ne,
hen Ry RBGRA @ogef;hep with dlinermtrogmlrtp h’dhq:hq@ep are attachcd form an

optloiilﬁlyil.{bgaﬂ}/e%rl%@f gcych r%‘%} 15 Ct)' rp%%%)g zlngg rel%mrgs Wthh 18
urated epemndainiky. Batieghasafnpitdh t
saturitod ep ?’2% gmgq) glﬁi&)e;n;l @%ﬁg%d:?yku IS}HBH&IW H¥ipholiny]
or thl@rf&stéwgo@ R renti wﬂéf% ml?arfagemerép@n a£3 6§éarlkw&g%9ve
I | ect
e LA T T
are atgaclbsql may étntsebsfuonecgby)argsof%e prodpRhcutiarcd abbesia ralra&on to R®and

R, 1R lHi0h ke G PO ) . 1 BRRGISC) Aok g, whir

|
may %%mfg%;)g m{&}ihy %%Slgtﬁ(eg#;sﬁ}%br n{o?e C?é %%yn fl from halogeno :

nitro,(CyagGaitiogl t 4mis o, qatbadq) eranapl) Sﬂlifalylloyl tnﬂuoromethyl (2 -8C)alkenyl,

@ scg}]k?@fa@g@ﬁﬂ%f% o I&?ry?%:ggéé%)& 153y f1-6Calkylthio,

(1-6QYalkts6iEhal, KI-6CTAK ANl (1 Bth'll@S}]ar{lﬁﬂ) @iq)(ﬁ-lﬁbyzhicyl]anuno
N-(1- 6C al kyl sul fano
(1 ﬁcﬁﬂfkp’&brca{%@w]@&@r@ a]l@lﬂaftalmsvl N ﬁ%([el 6C)adkrdIcariarnply],

_ | ar exanpl es of
N grb?;ailk)gﬂ Istﬂ?‘ﬁjent“s ﬁ[?%@gﬁk)ﬁg%l[fh@ de phenyl or
nafphelepiplary gasupi of lshbstﬂtl;enmfeﬂyf (I)?rG Rawhdre t&a@rareemapﬂhas h@drogen
or

are CX?B@%&}&CI §§P§?§)& %Qﬁgsﬁﬂf@’g{/h&kﬁ%k?w g 6C)alkylth10

(1- 60)ﬁkj?1§ﬂl)/r$ Qlfy’sl‘ EIY(Jh' aspRERNBE hetBBEY T onﬁis%ﬁ{:ﬂ & f'ﬁy and ddltlonal]y,
fazi perazi nyl, pyri mé yl 21
wherepér ansi ]g%/togqu:rrwth memytrqgen mcmlam)wmch t}m}rrm atltaphed forrn a ring,

t hi azol yl, isothiazolyl,
(- Gcﬁéﬁ(ﬁ%{%hﬁs ?dcﬁ%é(g’é%y%{” azolyl, 1, 2 4-triazolyl,
oNeikirandd V)2 or 7, vh@zany R’ id ﬁht@ é@i @h ¥Hh& (211)%;0"51{1‘1%9 |0M]the benzene

. WD 2005/ 028469 PCT/ GB2004/ 0039 -13 Wien R6 and
Mg t ogether with the nitrogen to which they are attached

f Wl‘i@r@ﬂ is PPt r@@h%ﬁmﬁﬂ?ﬁlé %%'ttaglg éxl?gtrr%rw? C(\Aﬁlpggmglg 09whe Benzene

~ is for exanp
ﬂng-saturated or unsaturated. Particular exanples include
or

erl p glidin r phol i nyl
q]SHgH‘M the R €50uRdt FR}@BB/ & g oy @ UGEEBR3-X RASHion on
thebeaze(n%-rﬁ@ al kenyl group. 5 Heterocyclic rings formed by

R6 and R7 together with the nitrogen Aatomto whi ch
t egne aspect of the invention, when n is 2, the first R® group is suitably at a meta-

position and the second R? group is suitably at an ortho- or a para- position on the benzene
ring, and thus the ring has substituents at 2- and 3- or 3- and 4- positions on the benzene ring.
In another aspect of the invention, when n is 2 or 3, the first R group is suitably at an
ortho- position, the second R® group is suitably at a meta- iz)osition and, optionally (when n is
3), the third R’ group is suitably at a para- position on the benzene ring. Thus, when n is 2,
the ring suitably has substituents at 2- and 3- positions on the benzene ring and when 1 is 3,

the ring suitably has substituents at 2-, 3- and 4- positions on the benzene ring.




are attached may be substituted by any of the groups

menti oned above in relation to R6 and R7. In
WO 2902846, these rings may be substituted by mrec85004/003937

nore (1-6C) al kyl groups, which may thenselves be

optional Iy substituted by ordd-or nore groups selected
from hal ogeno, nitro, cyano, hydroxy, am no, carboxy,

c airb%amhcants bav@msmgiy fund oo einhydline(d@ri 84hak keviyg |
SUbS%% é% ;sannl]; 18%910%% 3{-1?51?;? %/aﬁ gaznd63C)p%|51l§1%QSy l)roz)i(t% 3- and 4-
pos:t(dnsﬁﬁ)tad: batlzend Iﬁlhg‘%m a&éd t@@uﬁiaﬁ&lxﬁlﬂeﬁj"}ﬂﬁ%s having substituents at 3-

1-6C) al kyl am no, [ (1-6C)al kyl ] am no,
and ‘f'JPoe’ézPa? R%W&gﬁmﬁﬂng pr&pctumesa@mcmdwnb anhnplced activity in that the

5 comnél pdye el sy pERLPATRKlwo R Reddror i B S BB B)

recepgoiyytdstngdmased mrceﬂiﬁiaﬂarssﬁ% Ufie b@héd&@‘ma@ﬁﬁmﬁi&l% deRPRives having
no, hydrox 8C) al kenyl

d 15
subst rg%?fgf ng Bﬁgg )Sa‘)%lél}&];ltS) @?{éﬁ@pg- lepsitipmsoor at 2-, 3- and 4-
posi t{o];s et vk eyl @Feﬁﬁl’o RNE Q% gﬁr&lg&{]ﬁte&ry %ﬁms{ é)r%f gﬂ%or EGFR

groups such as ur , and tiona
(Pal‘thvlaflbﬁgélﬁw?érreqﬁptOh t)trh%nmklnamgenwam om to which they are

1 orma rin 51- 6 grouos such as
0 #‘ﬁﬁpﬁqﬁ“/&%‘r“e‘s rs %“’héi ‘SZIFFe Fﬁa‘en@a&aeﬂ@mow such
as chiro aﬂﬂfm‘bh Suit4bly, )at RQSH dnie @ g%hptlg @ugﬁf‘m at fohst 6r[\1.91uoro is
nis 1, 2 3, one group R5 Is suitably

prEfeff’t?fYapos(t@")?d Bl Qrﬂ‘é’n (Hhpediéorbemthe henzent nigg. Th us when n

L.
' %u%ﬂb*%*‘ﬁseﬁ%ag S0 8 B B ki .
particatap.emic fgrbl]l}EISICh}\Oﬁlﬂtahd this iReferablysat 4 méthe(3t) c3tioRn the
i.t abl a meta- position and the second

15 benaghe “6%6% b”h 1%15@%%%169 and th,ohex Rogrowp issflynge avhiqhos prafembly at an
orthoOf2-1 e [kh@:ilz(ﬂf)q?reférﬁ'ﬂy aﬁ‘BHh& ITQ?) bgﬁ%&l &gthlgaae?z%ﬁ ging,.

substltuents a
et 2éiee nris Agach R grmlphethcaame (Dt‘ dlfferédtl Qalog¥eNdtb@N In

t abl t
Pa““?mf 38 K St i and it it  mea-gelwasiapn o the
benzenehag tcp@xﬁichhﬂ@ afdithed CRHIHNGhE WO RolDs &te extll fdoro Rﬂﬁch are

20 f & group is suitably at a para- p03|t|on on
preterg ﬁz‘léﬁ‘éf-"ft $d2-) PRt 8 pakgh &) nosusomresmdaevaﬂymgtmmmm@s

Syh§d pdial xsex%p?es ogﬂa% gt§%lg§’&ssHB'f° Iggpthe benzene

ring and en n y has

substituents at 2- 3- and 4= positi ons on the benzene
ring. WD 2005/ 028469 PCT/ G¢ /O@ggj -14 The
applicants have surprising gun fmat qui nazol i ne

derivatives having sub ents (for exanpl e hal ogeno
substituents) at 2- and 3- pﬁfitions or at 2-, 3- and
4- positions on the benzene ring conpared to

in Forguiaiaze giongs 6esubMihyagiijpavi ng substituents at 3-

R'2
R
R
(i)
25 wherein (a) one of R'" or R"is hydrogen and the other is halogeno, such as chloro or

fluoro, and particularly fluoro, and R is halogeno such as chloro or fluoro, and particularly
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and 4- positions on the benzene ring produces
conpounds with enhanced activity in that the 5
WO 29apzdelds have an i ncreased potency agai nst er@B2B2004/003937
and/or EGFR (particularly erbB2) receptor tyrosine
ki nases in cellular assays.-1bt is believed that
U|nazol ne derivatives having substituents (for
Chlo@xghﬁbl) B %ahdggﬂm suwhss ichloemosiluad, did Imﬂcbu&flyrfhﬁmb iRMh$s halogeno

such g6 sowserire PRt pecBi sh B s A g hov Seesner hiaiap. s

agsfszr halggkgp, such as
chlofle@rRuofd)@ahd b%k@&ﬂl* 1860869 (c§ R@%)H%rot KHqg bl'i\%rd‘ 'aﬂ@ﬁ%ls hydrogen
in vivo. 10 Swm

nnis 2 or 3, each R5 grou
or flyogo.t HepastigaroR "gR faedBn?arnas dgfemd latﬂ@mnd&ué@ as

hino(fng eﬁ{\ﬂgdirﬁe% e%LH %%btl:%h fl?t rou(;;a'g gheos%?rgf%gld%?r§€t hialc'ogeno atom

eas one

(sucrpassﬂttdr@ medioradhi@n) aitd the firdt 22 oSk ki SMoreHy- pB&atibe BZEIME second R®
rion Suitably when n is 2, each R5 group is the sape
groupyjs ety é%ﬁ’ﬁltlﬁmoag%laﬁna%wna iengRmlicaun &0, loRer RR” is not (1-

6C)ag(gfpbﬁﬁi (iiS whizh 91 R.0, Qnag Eo hat, B, g{h%f: %Rt] ¥he€é{tr8ﬁé?z%t8m to which they

position on dnzene rrng
are amoﬂwa@,rfexm aaatdratdtﬂeS ot hmemBbred hetgpodyslid Hng whichuptibnlBy contains

o RSB e Rt B B o AR b crogen,

(1-4Q)alkgl orUi4@ bk Ismm@,@]n is 3, each R5 group is the sane
or_different hal ogéno atom In particular, one R5

gr%{k‘ﬁbﬁ@(dhpﬁmﬁn and this is preferably at a neta-

o P RafiRglak K0 Btedrony ERE8AS (PR S bk et g0t

whergthianh (]aﬁé)allQ/l Rrathan & |opt1&iall§fbe@(fstdﬂ@ or tndrd (saighif 1 Q@Qﬁhydroxy or
pQsi tion respectlveh% on the benzene ring

halogégq ‘fbéﬂﬁuﬁ?tse%l’@?c'&ﬁﬂ% ig pedepedfrom (- &(Balﬂml @fe(ft?f)lbly from (1-
L a
4C)alﬁ<ﬁ59nd evih holré‘;f%l’%?zm‘f% ﬁ'oJéqsﬁ V\ﬁ'zfe)gfkgp pl?og%&aoénlggbii b%g bg methy.

i é‘ohydtaa)gerR aid it $eéecttdtfeom |nsetl’mlyogeﬁ:q< lwpfdpy&s(ychl oro
larly f
R e RS S T E AT RS
2,2-d200RIARR4682, E@ﬂ@%@@éﬁf@ﬁ?%%mx#@ rﬁ&h?fbgg))c?r (b) RO

i s hal ogeno, such as chloro or uoro
pdR PrigiGhlar Ry Xr iy sstestedrrorn sydrapoy éhdC)alkoty ael c hI oro or

(-schERACA B ALY KOS R S o NSRSy v
and 2pmthmqmmyyA fobutiotlar exping]€ pf FERupR T U PethBky.i S

Iglug)tzrltﬁy mis 1 5%)%3| %rer%grglr)l?/gm is 0 or 1 (more preferably 1).

When R%and R® together with the nitrogen atom to which they are attached form a
saturated heterocyclic ring which optionally contains additional heteroatoms, the heterocyclic
ring is particularly a 6 membered ring.

When R%and R’ together with the nitrogen atom to which they are attached form a
saturated 5 or 6 (preferably 6) membered heterocyclic ring which optionally contains
additional heteroatoms, this suitably contains additional heteroatoms selected from O and
NR?®, where R® is as defined in relation to Formula 1.

When R”and R together with the nitrogen atom to which they are attached form a
saturated 5 or 6 membered heterocyclic ring which optionally contains additional

heteroatoms, this suitably comprises a pyrrolidine ring, a morpholine ring, a piperidine ring,
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or fluoro. In particular, R10, R' and R12 are as

defined in (b) and/or (c). 5 In one enbodi nent, when n
WO RsP2846ch RS group is the sane or differentptpbesRiBz037

atom (such as fluoro and/or chloro) and the first R5

group is at an ortho- positijgn and the second RS

group is at a neta- position on the benzene ring, then

or a fipgravie ﬁn@v&lﬁcl’pvs of) R%x%ﬂg éu%}‘iuf%d {;){g {h%oa%v%léé{]%glg)o%ti( % frﬁ@f a group

(1i) when"mis
R® aan! med abovat drlrptim.!cu\llar tiie idoaycycht einglchbmphedt, a hefphbRne ring or a
terocyclic ring which

plpet%ﬁ%u? %ﬁé%\ﬁy& i§ HP%‘?‘%E' Sglg.a?(f o1pihg | availabls BiossRsatom yca grup R®as

deflnédamcmgfy)ge@lzm%m@p or S(0)2 or NR8 where Rs is
hydrogen, (1 -4C) al kyl or (1-4C) al kyl sul fonyl.

SURAEBIgr examples ok Rg erenps mchide (1-8G) alkyRuchas sttt ed

(1- 3é)5ﬁ2’é?“%§§¥ﬁasg%‘g¥q@ on¥rl ﬁg&&}W]aﬂyoqﬂ G@)hapsk%etyl
(2-4QYalbapyl isnchRis 20l9t;iop (BUCYIBRST SuchRE pRIpafE. exrﬁﬁﬂ%ﬁgﬁﬁ ita

droxy or 15 hal ogeno su stl uent

a 3@%#%2’11)%8 ?‘H? asgaethdd- sel ected from (1-6C) al kyl ,
2f f
P AL a0 Ly AN AR R R BRT o

attacheg §@m@ @atuzmted)(iler G membd:red hetérofcycﬂm ¥R WRH op8&MINontains
nethoxy, 2- hydr oxyet hoxy,

addmgﬁéi%%%?%a&m%ﬂ;s s%c EhORPID holing riggs | pmqahml@,s,mclude

l"aor
o i 12ie &
pyrrolzdi % g)rllfflf Culeg?fp%%ﬁ?érﬁgﬁggﬁ%g% ﬁ}mﬁﬁ:g g)?ﬁe?g(z){ne &\

methy('li‘Pﬂr@}lﬁPkoxy and (1-4C) al koxy(1-40) al koxy For
£ e rom hydr ogen, net hoxy,
ﬁ%@gﬁﬁl{%a}%m oxyéti(g)?g( ‘A particular exanple of a

giroprc'pn@ﬁlar)k is |h§dmsgemmeth%fea&4am Mylifoghn). 2 Or 3.
mis nor e preferabl 3 When R2

Pg.e bl
ﬁﬂ“%ea-‘i"t? LR f%% Hmflh AreGakkeny. a(ﬂfﬁﬁ)akkywmmm t hey
di-(1-CRIGINAAE B (AL ot SALHPAL Pl BRLGHOC rfg)\'gg,ghggg?wy

whi ch optionally contains a
contaipgadsitimnpt hiteroatommgelesieq ot iyken, lsulfar & NRMIBERR L Mdefined
above €N R2 and R3 together with the nitrogen atomto

which they are attached forma saturated 5 or 6

(Jarpattesuadd) s0i@dic IBHEREAH foeRefneﬁME i gczdi{g&r}%%cﬁ As methoxy,

o(ﬁ i onal |y contains additional ter
aminog(} 3Qglkylagipg. ai%b@&aﬂkxlwmsuaeaseahnmtmmmej @c3@EIKk Isefonyl, a

def. lation t
pymoliRMhe R Ut e, ThidSmBD i b falnGl mitrazspatom o
(1- 3C)altkghgrbap witheis ridiey, :ﬁ(ﬁ@fatl@ﬁﬂ%oﬁﬁﬂ% 3 vﬁgﬁ yf& %@:I)zglkgﬁsyl

Ee nmber ed eterogﬁzllc I‘In(rlj optio con
group %‘& i°t PEswaisy! ra{ brbaalbriauifqunl groyp secibisynatbyipuifeey oaan

{(1-6C)8% &bl ot gﬁgh pholine ring, a piperidine
ri % o 38 28 e B o004/ 003037 - 16

Su1tab]y is (1~ 6C)a]kyl in particular (1-3C)alkyl, such as methyl or ethyl. Suitably
R?is hydrogen and R is (1- -6C)alkyl, in particular (1-3C)alkyl, such as methyl or ethyl.

Particular examples of the compounds of Formula I are compounds of Formula IA:
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or a piperazine ring which is optionally substituted
on the available nitrogen atomby a group R8 as

WO deBi02%d% above. I n particul ar, the heterocycl pCcT/GiBBSI/003937
conprises a norpholine ring or a piperazine ring
which is optionally substit-Ut7ed on the avail abl e
nitrogen atomby a group R8 as defined in relation to
Formula I. 5 Particular exanples of R8 groups.inciide
(1-3C) alkyl such as nmethyl; (1-3C) alkyl sy#f such
as net hyl sul fonyl; (1-3C)al kyl carbonyl, sug

acetyl; -4C) al kenyl such as allyl; YU F,{nyl
such as pr%i | . In arthcular R8 is a ) yl
group such, hus o Qgether WRTh R3

toget er—Mi t h the n|tr atom t Ney are 10

attached fefma saturated 5 or 8 terocyclic
ring which optionally contai 1=y
het eroatons, this suitably conprises a nor phol i ne

ring. & her exanples include pyrrolidine, piperidine,

pi perazine or N nethyl pi perazine, patAicularly

f bly R2
Wherﬁgﬂgf%g rﬁfqg{ ﬁ'\%éfg‘ﬁ % Igﬁrlﬁl aﬁgﬁ ?rg{% agrd%hggq 5] re]lats';on to
sub-fopaiila e atRie Nk R/ 1s(sgfe§tfe§ ?l%m Hyd}bggnr E]%H‘Poxy, eﬁﬂéiﬂ%e

substituents for R3 include
2-methpxgetharyepndpsnesially metf‘(ﬂls%C) aI kyl am no or a saturated

golﬁlt{ratll?ens 2%2‘5??%%" tf%@&' \élvﬁh‘ r| n %Jo O%E“I&l%nal | éqfﬁled as

compmuhdsxsf Rmnnhﬁ&A\Mmr if8olie @ﬁndﬁﬂeﬂ@%t above. 20 In
for R3 include

pz%{g g} sui tabl e substituents
qg%-%;f]%@q{legg])%pﬂbw 1-[(dimetylamino)carbonyi]-piperidin-4-yl-
(71 Bah @y oy -(1-30Q) al kyl ami no such as

oxy] |I;rrlet fi‘*ngng%BHﬁ 1- 3C) al kyl sul fonyl, a pyrrolidine

r I4ﬁﬁ30‘h10a0 Iéi'ﬂmf@ﬁleﬂﬁ)mm}ﬁ%ﬂ”[Ohoﬂi’fﬂwlrﬁ@fyﬂﬁhﬂboﬁﬁ Eﬂ)@ndm 4yl
ox }al altla}tcal eunltro en atoma (1-3Calkyl group suc
Y lPﬁ)bP M| ('52 A‘\ﬁ?’al kenyl group such as vinyl, an

2 A cRlokyn
USSR B3RO Mg

oxy}+ &Hmﬂ@lm 6C) al kyl car bonyl group such as acetyl.

SR oK e IR S .

oxy}-@@mlaml(nt 6C)al kyl, in particular (1 30) al kyl, such as
Particul ar exanpl es of the conpounds

mtat_ [E% or ethyl
0 FWBF%‘*@”&F@%WBWF&& OF-[ @ity erainio)carbdy1]-piperidin-4-yl-
oxy}_aggg{()g%ﬁql‘ggangé’eszoom 003937 - 17 OHNR (CH2)m
NDO R1
4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(piperidin- 1-ylcarbony!}-piperidin-4-yl-

oxXy}-7-methoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino}-6-{ 1-[(pyrrolidi n-1-yl)carbonyl]-piperidin-4-yl-
OXy }-7-methoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(4-methyl-piperazin-1-yl)carbonyl]-
piperidin-4-yl-oxy}-7-methoxy-quinazoline;

4-[(3-chloro-4- ﬂuorophenyl)ammo] 6-{1-{(morpholin-4-yl)carbonyl]-piperidin-4-yl-
oxy}-7-ethoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(morpholin-4-yl)carbonyl]-piperidin-4-yl-
oxy}-7-(2-methoxy-ethoxy)-quinazoline;
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R NI ~\ ~1 R3RI3/ NI IA where R2, R3 and mare
as defined above, R10, R' and R 2 are as defined in

WO 2@b/42846h to sub-forrmula (ii) above, and R13pd'EGB2004/003937
sel ected from hydrogen, nethoxy, ethoxy and
2-met hoxyet hoxy, and especigdly nmethoxy. 5 For the
avoi dance of any doubt, when the conpounds of Fornula

! @[(ﬁ-cg%fré—ﬁqgm%heﬁ??%’fglﬁ?]gé—lgg{[(.eﬁwlMnﬂ)da&onyﬁfpipeﬁdim#yl-oxy}-

qui nazol i ne deri'nva
7-methoky-guivhtaine; 4- f | uor ophenyl ) ani noj - 6- {

’ [@?H@@hxkﬁﬂrgﬁﬁ%ﬁﬁ% R 1 P RS Sy i carbosYi piperidin-d-yl-

oxy}-4 rhétﬁoﬁylhmhgzdﬂmél uor ophenyl ) am noJ - 6- {
hol i n-4-yl)carbonyl ] -pi peridin-4-yl- 10

o){lyf}(3-1,zh -Ardkapraphemd Jeotingled-{ 1-[(dimethylamino)carbonylmethyl]-
orophenyl ) ami noj - 6- (
plpeﬂﬁ%ﬁ?ﬁogwﬁﬁné@fl ) car bonyl ] - pi peri din-4-yl -
04y} 3-ghliorad dluorgphenyl)amino]-6- { 1-[ (morpholin-4- yl)c?r?gny]mcthyl]-

3-chl oro 4-f | uor ophenyl ) am no -6- {
plpe”ﬁl%\‘%)}’i aRy nﬁ;‘)‘&%ﬁoﬂiBﬁyl ]- p| peri di n- 4-yl -

0’4{[%?:)3 GEHEF%% giug r(;])yrl Or:!yq dlmith %lar(runo)carbon yimethyl]-

pipengiﬂ{f(m exlyT axmthm)/ammalyriq p| peridin-4-yl- oxy }

2 [@c@ﬁfgt} 31“' naﬁ%:l)ggw@qgﬁ- { afmasphing-yDcarbonylmethyl]-
plpenamM 9i- ngp_mgﬂy@uﬁ%awl ]-pi peridin-4-yl- oxy

- 7- met hoxy- qui nazol i ne;

44[[(339]@11m ‘@ﬂﬂmﬁ?hﬂtﬂ)@p’hﬁﬂﬁ § labfimed] Yl@nipo)carbonylmethyl]-
o3y it e e Rl

azo

44{[(Beldhioe4-ﬂuéfobh¢iqﬂ)®mh&n§6 {)la[‘(tlﬁﬂdthﬁaxiuno)carbonylmcthy]]

t.h | pera2| n-1-yl)carbonyl]- piperi
Plpe”é‘l“ XI }Oiipe? OXY-GR IR INg: qU| nazol i ne;

44I[(33¢P9811004 ?iuér Eer B ﬁhﬁﬁ%l la@gx%hcﬁn 4y c%ﬁl?ﬂ?étlji)nj- )

~yl)carbonyl |-pi
piperidlin-pk- My’ﬁ-qlﬂthmaz{qkzmaec)h@S

ATkl e or ORISR | BrBstiol - srbonsigetpy-

p:pendlﬁ 4-2F- 68t xRk Rexdhhzslienazol i ne; WO 2005/ 028469
PCT/ GB2004/ 00393 -18 )
43 (Gachipnoot-HuarophanyDapitehgt ) laktmetilylagnipo)carbonyl]-piperidin-4-yl-

Oxy}_-%_j]{ﬁgfcﬁgzduy qﬁﬁ]cg;gﬁnyl ]nepl peridin-4-yl-oxy }-
4-[(3-chloro-4-fluorophenylyamino]-6- { 1-[(2-methox yethyl)amino)carbonyl]-
piperidin-4-yl-oxy}-7-methoxy-quinazoline;
4-[(3-chloro-4-fluorophenyl)amino}-6-{ 1-[(N-meth yl-N-2-
methoxyethyl)amino)carbonyl]-piperidin-4-yl-oxy }-7-methox y-quinazoline;
4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(3-methoxypropyl}amino)carbonyl]-
piperidin-4-yl-oxy}-7-methoxy-quinazoline;
4-[(3-chloro-4-fluorophenyl)amino])-6-{ 1-[(N-methyl-N-3-
methox ypropyl)amino)carbonyl]-piperidin-4-yl-oxy }-7-methox y-quinazoline;
4-{(3-chloro-4-fluorophenyhamino]-6-{ 1-[(morpholin-4-yl)carbonylethyl]-

piperidin-4-yl-oxy }-7-methoxy-quinazoline; or




[ (3-chl oro-4-fl uorophenyl)am no] - 6-{
[ (i sopropyl am no) car bonyl ] - pi peri di n-4-yl - oxy
WO poo3/pssshoxy - qui nazol i ne; 5 PCT/GB2004/003937
4-[ (3-chl oro-4-fl uorophenyl )am no] - 6-{
1-[ (di met hyl ami no) car bony!| rd@hyl ] -
pi peri di n-4-yl - oxy}-qui nazol i ne;

4- 8- @ﬂ@f@r‘bﬂﬂgmphﬂmbpmmﬁ){dﬁﬁ(m}piﬁlm 4-yl)carbonylpropyl]-

. I)carb | met hyl ] - pi peridin-4-yl-oxy
mpe%&kggﬂ’ ngméfxfﬁg"%ﬂ?g¥o 4-f1 uor ophenyl ) ani noj - 6-{
ora ﬂhahﬁmmt:hw AGESIE aID@Bbret hyl ] - 10

gerldln 4-yl -oxy }-7-met hoxy-qui nazol i ne;

thsr EﬁFlé'#lét axamplesrod Preeaoppeandnef|Ecemepla I are compounds of the
5 Fonﬂﬂ&gﬂ@%ﬁhgﬂln 4-yl ) car bonyl nmet hyl ] -

pi peri di n-4-yl -oxy}- 7- met hoxy- qui nazol i ne;
4-[ (3-chl oro-4-fl uorophenyl)am no]-6-1
1-[ (et hyl am no) car bonyl net hyl ] - pi peri di n-
}-7-nmet hox y-quinazoline; 15
4-[(3-chl qyo-4-fl uoroph | )am no] - 6-f HN
1-[
4-

4-
1-

L Ergﬁt hwﬁg%carg\l thg ]- pipertdin-4-vyl -Ccl)xy)
3 ﬁT%&o 4-fl uor oph

[ ( ) ani noj
1- [(pyrroll i n-1-yl)carbonyl net, 4J
pi peridi n- 4- y] oxy }-7-nethoXy-qui nazol iMNe;
4-[(3-chl oro-4-fluorophenyl)am no]-6-1
1-[ (nor pholin-4-yl)carbonyl nethyl]- 20
pi peri di n- 4-yl - oxy} - 7- net hoxy- qui naz&8i ne;
4-[(3-ch] oro-4-fluorophenyl)an no] - 6-f
1-[ (et hyl am no) car bonyl ] - pi peri di n-4-yl -
- 7- met hoxy- qui nazol i ne;
4-[ (3-chl aro-4-fl uorophenyl )am no] - 6-{
1-[(2- met xyethyl)an1 rbonyl]
} - 7- met hox (@H) H-Ne;
4-[ (3RZhERr 0- 4- quorop en )an1no
1-[ (N- et hys- N- 2-
met hoxyet hyl ) am no) car bonyl ] gt
}- 7- met hoxy- qui nazol i ne;
4-[(3-chl oro-4-fluorophenyl)am no] - 6-{
1-[ (3- et hoxypropyl ) am no) carbonyl] ptperidin-4-yl-oxy

}- { t hoxy- qui nazol i ne;
wheregR (Rge 2pf Inpare-a4 définedrabpreeand B 'Aid sebdcte-fiom hydrogen, methoxy, ethoxy

wnd 2 ST R R APBRH 1 -pi per di n-4-y1 - oxy

} Ofhérga h%]/ar@id:hrﬁ?é@bﬂ tHE ¢ com ounds of Formula I are compounds of the
3-chloro-4 uoropheny ) am no] - 6-

Fonnﬂa[ fror phol i n- 4-yl ) carbonyl et hyl ] -
pi peri di n-4-yl - oxyl - 7- met hoxy- qui nazol i ne; or WO
2005/ 028469 PCT/ GB2004/ 003937 -19

Q HN R
5a
RZ—n S (CHz)m—ND‘O N R

RL—X' N

ID

wherein;
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4-[(3-chl oro-4-fluorophenyl)am no] - 6-{

1-[ (norpholin-4-yl)carbonyl propyl]- piperidin-4-yl-oxy
WO 200702d6hoxy- qui nazol i ne; or a pharmaceut i cal PGT/GB2604/003937
acceptable salt thereof. Qther particul ar exanpl es of

the conpounds of Formula |.gje conpounds of the 5
Formulae IBand IC OHNC Rz- N~ (CH2)mNoO F 1 ~

R ar% ﬁs"%é% 1&13%#%3&])( Q]éﬂ't\édcﬂ'om %al'?h%rro( €1 é}@ff fudio Endfofchloro);

where R2, m are as i ned above
X! lsaﬁﬁemndgr@el ect ed from hydrogen met hoxy, et hoxy

et h X I
R is §00 &l R IVENELR BN (B0 0pER RARkh e AECRIN el Oftfonally
substiQePBY Bﬁiéoﬁhoiehﬁbstﬁﬁ&m haidhDhaybdtNe Baie o¥\diffetdid) selected from
Na-O Rea N3 RR X N) |ID wherein: WO 2005/028469

hydropy-pndshalpeene eodonysubsiigenrhsaleaifd fphaming, nigegrahotanEYaRo;
halogéﬁ gE: %e%lkg(mg@f'o%ﬁ Qlfkgiy, L0} &%t{gg@g@é [

(1- GCDa'lbth‘lty,c(ﬂ dgdaksisalfipit, 6E)3@Ddtwlsulfmln¢k €1-0ChdikeylfrhirdC) al Kyl

di-[1 ¥Ry 5 EBENOM, N-(1-6C)alkylcarbamoyl, NN di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)aikanoylamino, (1-6C)alkoxycarbonyl, sulfamoyl,
N-(1-6C)alkylsulfamoyl, N, N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesuifonylamino;

misQ, ,2er3;

R? is hydrogen or (1-6C)alkyl; and

is (1-6C)alkyl, wherein the (1-6C)alkyl group is optionally substituted on a carbon atom by
a (1-6C)alkoxy, amino, (1-6C)alkylamino, di-(1-6C)alkylamino, or a group S(O);(1-6C)alkyl
where s is 0, 1 or 2, or a saturated 5 or 6 membered heterocyclic ring which optionally
contains additional heteroatoms selected from oxygen, sulfur or NR® where R® is hydrogen,
(1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkylsulfonyl or (1-6C)alkylcarbonyl;

or when mis O, R? and R* together with the nitrogen atom to which they are attached form a
saturated 5 or 6 membered heterocyclic ring which optionally contains additional heteroatoms
selected from oxygen, S, SO or S(O) or NR® where R® is hydrogen, (1-4C)alkyl or (1-
4C)alkylsulfonyl;

or a pharmaceutically acceptable salt thereof.

In one embodiment of the compounds of the Formula ID, the group R*is (1-6C)alkyl,
particularly unsubstituted (1-6C)alkyl. For example, the group R* may be methyl or ethyl,
particularly methyl.

In another embodiment of the compounds of the Formula ID, m is 0 and R? and R®
together with the nitrogen atom to which they are attached form a saturated 5 or 6 membered
heterocyclic ring which optionally contains additional heteroatoms selected from oxygen, S,
SO or $(O), or NR® where R? is hydrogen, (1-4C)alkyl or (1-4C)alkylsulfonyl. For example,

R’ together with R? together with the nitrogen atom to which they are attached may form a
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substituted by one or nore substituents, which may be
the sane or different, selected from 5 hydroxy and

WO 2045/63déP0, and/ or a substituent sel ected fromCGERYWH4/003937
nitro, carboxy, cyano, hal ogﬁ (1-6C) al koxy,
hydr oxy(1- 6C) al koxy, (2-8Cy k'enyl (2-8C) al kynyl,

(1_&)6Calklth|o (1-6C yl sul finyl
morphplipgJing k \Hthen sxgmples 1r(ciu%®ygqok9m§mqq@1dmc p1perazme or

N R B A RSP car oyt

( 2k 6@udd kacloyl tp a(p2rsofipkailllkd mogik axtyhat the particular novel compounds of

the 1&(3{1?83 %cﬁ*%%ﬁ%s??orgl%?tgtﬁ a’iftHVIFé)iW]HB‘ I (including IA, IB, IC and ID) in

which Lafi&ss RhePw¥e @fa&‘ﬂné‘z{ch 0? ! fw IR®, X', m and n has any of the meanings as
N-(1- 6C) al kyl sul fanoyl, N,

hereigbeforeg qefingd) al ky!| ] sul fam)yl (1- 6C) al kanesul fonyl am no

:I_rgxar%p]t(:s;L ?g;ct}lr?alz % (g)el é’g[cl: %ihn %%U%;?/ mggl]ﬂa 0&6-50%0{6 of:
4- (3—6310@31%%@11%?’7%&@%4{ Lt @@h&lt}kﬂ&arﬂdrﬁ@ﬁnbﬂtyl)p:pend1n—4 B

optionally substituted on a carbon atomb
OXY}GHIHGQ]@Pkoxy, amino, (1-60) al kyl ani no,
o Sl P AT it AN Rl o
-7- mhtebsqumazbhm r| ng whi ch opti onally contains

ato romo sul fur. or
4-(3- %-2(?18% ﬂ 6e {ﬁ( m{xm ne&;l%t}lwémytndM-
yl]ox% Aoyl . (1- 6C) aI kyI sul fonyl or

C) al kyl carbonyl ; 20 or when mis 0, R2 and R3
4-(3 -@I@ig@t h@wowanﬂmphémrmthcrxag@l{ltladparrohémvwwlchrbphyelypiamhn 4-ylloxy}
um%t[g\eched forma saturated 5 or 6 nenbered
q erocyclic ring which optionally contains additional
4-(3-Hdber DHLeTaniline)-2ohebxlyr @NT 100N gREhy le‘érba%%ﬁ)"fxp%sa@)x&@noxy}
NR8 where R8 is hydrogen (1-40) al kyl or -

quingzedingiky| sul fonyl ; or a pharnaceutically accept abl e
4-(3-@}?1%}0% pﬁgﬁgﬁﬂmg% '{21 g@g% %@%ﬁ*]ﬂ&ﬁw@@)&ﬁ%ﬂ@%%&ﬁ%ﬁn % yijoxy)-
7-mepaxyqwndzatihg; unsubstituted (1-6C) al kyl . For exanpl e,

RS C. TR BT -

quin®z@hifgil @ 1D, mis 0 and R2 and R3 together with the

mtrogﬂn atomto which theB/ are attached forma
4-(3-glergr fluerognidino 5 7 meathseny et [ 13manphadinet-ylsiaitony ) pigeridinchylloxy )

Uina?Bfull Onal |y contains additional heteroatons sel ected
4 romoxygen, S, SO or S(O2 or NR8 where R8 is

4-(3-tiy cliocdyinorohdii 6 BT kydthaay-6- 4R gl- t‘W(ﬂiﬂlﬁ-QfWéthy]E@ﬁi'bamoyi)
exanpl e, R2together with R3 together with

piperyjig- Fd@é’ﬁ%&%’?ﬁzﬁ) N&hi ch they are attached may forma WO

4-(3- %ﬁﬁ%{r ﬁiggﬁn%rgagﬁé@ﬁg@ &?83?1 &N :c%g%ng?lﬁnec?hﬁﬂﬁpeﬁdin-él-
yljoxp}peraalime or

4-(3-chloro-2-fluoroanilino)-6-{ [ I-(N-ethylcarbamoylmethyl)piperidin-4-ylloxy}-7-
methoxyquinazoline;

4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ {1-(N-[2-(pyrrolidin-1-ylethylJcarbamoylmeth yl)
piperidin-4-ylJoxy}quinazoline;

4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ [1-(N-(2-methox yethyl)carbamoylmethyl)
piperidin-4-yljoxy}quinazoline;
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N- et hyl pi perazi ne, particularly piperazine or
N- et hyl pi perazine. It would be clear to a person

wO giob/Miseed in the art that the particul ar novelPECRERPIOAGEI37
of the invention include those conpounds of the
Fornula | (including I'A 1By, 1C and ID) in 5 which,
unl ess ot herw se stat ed, eac% of R, R, R3, R5, X1, m

e 650 e g LT ey iran-

ylloxfFbi7rmgthoryquinakelite; one or nore of :

4G B B e o O 2 ey APt gor 1-y1)-2-oxoethyl]
plper@ﬁ‘{%}l%L §¥q%hﬂaa81,me10

| 0ro- 2-fluoroanilino)-6-{[1-(N, N-di net hyl carbam
4-(3-@yoraed- ﬁWmmlbe@)r”dmumxyw}({M?}(pipﬂmzmt tibs3ropdetizyd Ipipemielin-4-

fl uoroanilino)-7-nethoxy-6-{
v} oxﬁq(u r% p 0 ?3 4-yl car bonyl nmet hyl ) pi peri di n-4- yl]oxy}-

4-(3- cﬂﬂbrﬁé%ﬂkﬂfnﬂroamlmo) -7-methoxy-6-({1-[2- (4-methylp1perazm 1-yh)-2-
3-chl or 0-2-f | uor oani | i no) - 7- met hoxy-6-{[1- (pyrrolid
Oxoeti‘ HPW‘EQﬁbﬂWWW’b@OPH‘Fn 4-ylloxy} 15 qui nazoli ne;

7-meth 6-
e BER A g ae) T o

qWHananr Ienanplés ofB3pudindzoline Eerfvaueesad mivd ForayHF ficlude one or more
. [ 1- (N- (2-di net hyl am noet hyl )car banoyl ) pi peridin-4-yllo
oL xy}- 7-nmethoxyqui nazoli ne;

4-(3- Aﬂ&r@'ﬁhﬁﬁbﬁngné)'-ﬂ%%ﬁyJﬁL S’[‘P)(Nﬁhéth Icarbamo lmethyl)zplpendm -4-yli-
1- (N, N-di net hyl car banbyl ) pi peri di n-4 oxy

oxy}q;nna;ghmfaz ol i ne;

a0 EPABRod EERR 1T aPB R bAa i egn+vions)

qumaﬂdﬂiﬂ&azol i ne;
fl uoroanilino)-7-

4-(3- c[hiarm f@WB@W{*’Gﬂ)r7dm@ﬂ'!(’z‘)/’*Iﬁeﬂlla;@l]o&i\oﬂiaﬂo)ﬁ?fbg@é)PlPeﬂdm~4~yl]oxy}

I r|d|n 4-yl] oxy) qui nazol i ne;
qumaﬁé 3-chl oro-2, 4-di f I uor oani | i no) - 7- met hoxy- 6- {

4-(3-dhlor(%-fiedrbari bav)Bamoghorp b L XN [Aepyirdlidind-ylethyljcarbamoyl)
. .\él l%))(’é%’ Lﬁl nazol.ine; 4-(3-chloro-2-fluoroanilino)-6-{ [
piperigin ﬂlyqeg&aﬁ%lmﬁw met hyl ) pi peri di n-4-yl | oxy }-7-
4-(3- dﬁﬁirmwgfﬂuﬂﬂ?aﬁllin6§7 mhoxy-6-{[1-(N-methylcarbamoylmethyl)piperidin-4-
-(3-chloro- 2- fl uoroanilino)-7-nethoxy-6-{

Yl]OXY lquinaeelineg pyrrol i di n- 1-yl ) et hyl ] car banoyl net hyl )

- PE2 BB RE AR RSomernyppregriin-4-silony)-7-
methdxdqtibafclmBet hoxyet hyl ) car barmyl et hyl )

4—(3—c%iloeg-r2i-f?lijor;c-)aﬁn IOI)Q’XmeEhg)l(J)I/_naZ[? {N- [2 -(pyrrolidin-1-yl)ethyl]carbamoylmethyl)
piperidin-4-yl]oxy}quinazoline;

4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ [1-(N-(2-methox yethyl )carbamoylmethyi)
piperidin-4-ylloxy}quinazoline;

4-(3-chloro-2-fluoroanilino)-6-{ [ 1-(N-(2-dimethylaminoethyl)carbamoyimethyl)piperidin-4-
ylloxy}-7-methoxyquinazoline;

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-({ 1-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]
piperidin-4-yl}oxy)quinazoline; |
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-({ 1-[2-(piperazin-1-yl)-2-oxoethyl]piperidin-4-

yl }oxy)quinazoline; and




10

15

20

25

30

WD 2005/ 028469 PCT/ GB2004/ 003937 -22
4- (3-chl oro-2-fluoroanilino)-6-{
WO J0§3/028¢2- di net hyl ami noet hyl ) car banoyl net hy| PSiE&B3084/¢p3937
4- yl]lox y }-7-nmethoxyqui na fllne
4- (3-chl oro- 2- fluoroanlllno§ 7- met hoxy- 6- ({

4-(3- cghl%r@ éﬁdﬁ? n?lafgj g Azl cﬁa)ﬂ)-?g—(z.l]aﬁ— —meth)Xlll erazin-1-yl)-2-

o 0 i no) - 7- met hoxy- 6- ({
oroe yﬂép&m%ggﬂgg?%bgghgﬂmgéoxoethyl]plper'd'n 4-

or a Wllar}:mcyplwlmazmpiabée saltribereof.
1 Ifga 1ﬁu ot gl‘ﬁ)lzlp é’f d)%af Lfgsro r{a% gﬂz c?enqgtwré%gth% l£cirmula I includes

Z1

oneoenﬁﬁébyl]plperldln 4- yI}oxy)qU|nazoI|ne or a
rmaceutically acceptable salt there

3 ‘F"&‘P‘i"f%ﬂ*‘%fpa‘@%ﬂ%?wwyrﬁu [ e aumpim by pipeidin-4-5)
oxy}(ilﬁé@dhﬁ? apijncl ude one or nore of:
or

0- 2-fl uoroani |l i no)-7-nmet hoxy- 6-{
4-(3-¢hleroh2, z_imtfh;\plrmllbm}ﬁ)ahﬂbbiwﬁa{pl érmathyleatbyhpylmethyl)piperidin-4-

oxy}qui hazol i ne;
YHOXX§%%%¥HF@¥O 2-f 1l uor oani | i no) - 7- net hoxy-6- 1
Oraﬂllﬂﬁﬂeﬁﬁahylagﬁ%mhhﬂﬁr&ﬂ“ din-4-ylJoxy) 15

gui nazol i ne;
4-X Bargihiler grogp Pf erwupdes afiguisipzlinpedenvatives of the Formula IB includes

oneoln&QDBPhO|'n 4-yl car bonyl ) pi peri din-4-yl]oxy }
0i%haZol i ne;

4-(34hlofo-2 luor@ndinb)-TahaBsd y-6-1 pi)-(N- -nﬁ&ﬂiﬁ@)fbfazﬁoﬁmbthy])prpendm—4—yl]-
1- (N—[Z pyrrolidin-1- erthyI]carbanDy )
oxy }plipRZeliten- 4- yI | oxy} qU| nazol i ne;

O SR Gy ) PR -baﬁfﬁi‘%&ﬁgﬁ? Rt ™
oxy}-ZF rtlahomanmzdhrfel uoroani lino)-6-([1-(Net hyI car banoyl nme
oo RSB bt (s o B iy piperidins-

yuox§ﬁc@Nwh&nkpyrrolldln 1- yI)ethyI]carbanDyInethyl) 25

| peridin-4- i nazol i ne;
4-(3-ehlgrg-Hpepan n¢)rbmeg@m6rHé)(pmrwhhdweasb‘{nyl)plpendin~4-ylloxy}
unw%&I&N-(Z met hoxyet hyl ) car banoyl nmet hyl )  pi peri di n-4-yl
4 0XYy”’ }qui nazol i ne; 4-(3-chloro-2-fluoroanilino)-6-{

4-(3-ghloroN-{iRordhrtBhdly - mmgiﬁh{,{ll)(Nambmmyiazﬁiowbmehmm gl oxy)
4- ylloxy }-7-nmethox yqui nazoli ne;
qu“mAQRQRchloro 2-fl uoroanilino)-7- nEthoxy 6- ({

4-(3 Sndid- iﬁu%ﬁrm{h&' @?flaﬁ\l b- b]Iﬁ/étl)y'lgm%gﬁ&ﬁégrtamoyl)piperidin—4-yl]oxy}—
7-methoxyquinazoline;
4-(3-chloro-2-fluoroanilino)-6-{[1-(N,N-dimethylcarbamoyl)piperidin-4-yljoxy } 7-methox y-
quinazoline;
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{[1-(morpholin-4-ylcarbonyl)piperidin-4-ylJoxy}
quinazoline; |
4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ [ 1-(N-[2-pyrrolidin- 1-yleth yl Jcarbamoyl)
piperidin-4-ylJoxy jquinazoline;

4-(3-chloro-2-fluoroanilino)-6-{ [ 1-(N-ethylcarbamoylmethyl)piperidin-4-yljoxy}-7-

methoxyquinazoline;
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pi peri di n-4-yi}oxy) qui nazol i ne;
4- (3-chl oro-2-fluoroanilino)-7-methoxy-6-({
WO 2005223 per azi n- 1-yl ) - 2- oxoet hyl ] pi peri di n- 4pCty682004/003937
}oxy) qui nazol i ne; and WD 2005/ 028469
PCT/ G1120041003937 -23 -24 -
4- (3-chl oro-2, 4-di fl uoroani |l i no)-7-nmet hoxy-6-({

4-(3-ghlpm-2-flupssahiinp)- penesimxy-4-{ ji-HN-B2-(pyrrolidin-1-yi Jethyllcarbamoylmethyl)
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: thyl 1 pi-peridin-4-y] }oxy)quinazoline; or a
plperg%@%ﬁﬁ%’é&ﬁ@%ﬁzp "™Ycceptabl e salt thereof. A particul ar
4-(3-¢filoroR2-BlioRuMNAL L B-n@ithdxyl 61 A AIN- (e Bok Veth ¥ 1Y@ebRhoyi&thyl)

. Formula | includes 5 one or nore of:
piperylin-4-Wionpaimzeliagsr oani | i no) - 7- met hoxy- 6- {

4~(3-£1ﬁ61}c)|-\§~ﬁﬁ5116¥+i? ﬁéﬁ@gﬂét%-gﬁ&@lgﬁ raiogihg}I)éér%zlixlloylmethyi)piperidin-4-

oXy}qui nazo
yHox#}73anethbxoyqoindzdlirdi f | uor oani | i no) - 7- met hoxy-6-{ |

- (N hyl I hyl ) pi i di n-4-
I AL

pipermgqggﬁﬁlyﬁ%umlzgméggﬁ@of. A particul ar group of

exanpl es”of qui nazoline derivatives of the Formula I B

4-(3-¢hlerocdd Buorognibngr 7-msthox pfe-({ 1-[2-(piperazin- 1-yl)-2-oxoethyl]piperidin-4-

4< (3- ch). or 0- 2-f| uor oani |l i no) - 7- met hoxy- 6- {
yl}oxﬂ({u?ﬁﬁié?%yl car banoyl net hyl ) pi peridin-4-yl]-

or a phAy} LAl 9 bédepiabkSak tiededth! or o- 2-f | uor oani I'i no) - 6-1
[ 1- (N, N-di net hyl car banoyl net hyl ) pi peridin-4-yl] oxy
} _Ayp%t}lﬁéfxgraw plbegx@mpies of quinazoline derivatives of the Formula IC includes

m@%—&hl or o- 2-fl uoroani |l i no) - 7- net hoxy- 6- {
oneofll- nmor phol i n- 4-yl car bonyl net hyl ) pi peri di n-4- vyl ]oxy}-

4-(3-ghibraz didifh@iroanilino)-7-methox y-6- [1-(N-methylcarbamoyimethy!)piperidin-4-
1 4-(13-0 l or o-2-fl uoroanilino)-7-nmethoxy-6-{[1-(pyrrolid
yloxyjqufnagoliney yl ) pi peri din-4-yl]oxy} 20 qui nazol i ne;
4-(3-chidrd-20h@RBroAn iinB 798 d 400 1 /20@t efazin-1-yl)-2-

( 1- (N-net ﬁyll’ cgrlgaﬁoy] ) p(% ﬁ%gi %@_@%%@%&azm yb-2
oxoetgylimpershin-Aer!  akyj@uimdablomen- 2- f | uor oani lino)-6-{ [1

o TR R cor berey Pl ert i 1 o
44 Sertilar o $16QrpR o hiialofiné i (b 6 8 FBYHAR DA hudes

oyl ) pi peridin-4-yi]oxy}7-nmethoxy- quinazoline;
one oympre ofhy| or o- 2- f | uor oani | i no) - 7- met hoxy- 6- { [ 1- (mor phol i

4-(3-Ricdho BLARI ORI o) FLREH LAY B (1 WM 1carbamoylmethylpiperidin-4-yl]-
oxy}quinazoline;

4-(3-chloro-2-fluoroaniline)-6-{ {1-(N,N-dimethylcarbamoylmethy!)piperidin-4-yl] oxy}
-7-methoxyquinazoline;

4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ [1-(pyrrolidin-1-ylcarbonyl)piperidin-4-ylJoxy}
quinazoline; '
4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ [1-(N-meth ylcarbamoyl)piperidin-4-ylJoxy}
quinazoline;

4-(3-chloro-2-fluoroanilino)-6- { [ 1-(N-(2-dimethylaminoeth ylcarbamoyl)piperidin-4-ylloxy}-
7-methoxyquinazoline;

4-(3-chloro-2-flucroanilino)-6-{ [ 1-(N,N-dimethylcarbamoy!)piperidin-4-yljoxy} -7-methoxy-

quinazoline;
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qui nazol i ne;
4- (3-chl oro-2-fluoroanilino)-7-methoxy-6-{

WO pODS/0284p2- pyrrol i di n-1-yl et hyl | carbanoyl )  30PCT/GB2004/003937
pi peri di n-4-yl]oxy}quinazoline;
4-(3-chloro-2-fluoroanilingsb-1 |
1- (N—ethylcarbanoylnethyl)piperidin 4-yl]oxy }-

4-(3- m&ﬁ%ﬂg%ﬁﬁﬁﬁw eeththy (ﬁﬁﬁg}@' ﬁ c%&ﬁ%@&ﬁﬁﬂ ylloxy}

4- (3-chl or o- 2- quoroanll hoxy-6-{
qmn@nhww+[2 (pyrrolldln 1- yl)ethyl]carbannylnethyl)

4-(3- ﬁll% ﬂ ﬂP%rPSm %qgﬁ%ri g-g%p/?(iz &A)@;D n%yirﬁohdm é y!ethyl]carbamoyl)

mpmﬂﬁn@hﬂkiyﬂﬁﬁﬁﬁbyﬁihyl)carbanDyInethyl)
peridin-4-yl]o éqU|nazo
4-(3- <ztﬂ(er9 ZHueroaizing) @rd) lo%mhiyl?aljbaewzlmethyl)plpendm -4-ylloxy}-7-

mﬂh%%,gﬁ%gﬁrglnethylan1noethy|)carbanny|nethyl)plperldln-
}- 7- met hoxyqui nazol i ne;

4-(3-hl 13- Zﬁhmbamﬂmﬁ}'bmedmym f{d)(N?E%@iyi‘robigﬁnél—-y]{)ethyl]carbamoylmethyl)

| pj.perazin-1|-yl)-2-oxoethyl]
Pw&%ﬁ%é :@Fgf ‘%F? 7) qui nazol i ne; and
4-(3- é}ﬂ&% ﬁhh%@mgn{))' ’F‘—Q{e@lﬁﬂglﬂ {'[Q)(NZ(‘ZUE%ER@%})’ﬂ?lﬁcfarbamoglmethyl)
1-12 I perazin-1-yl) oxoet hyl ] pi peri di n- 4-

pumnﬁhyéx&mthnuzabhmnan@r a pharnaceutlcally accept abl e

TR R

yl]ox9rle :ﬂéth@i(},rqauﬁfzohne
4-(3-chloro-2, 4- dlfluoroanlllno) 7- met hoxy-6- 1

or a phatpaqewigaiy |a6%@p@§}?ovlt ¢6fl ) pi peridin-4- 15 ,
Z[%@W%%%ﬁ%?%}og? uor les ?f qwn}azg;}mc d nal)%t)llveg of {the Formula ID
indudﬁkﬁebﬂ?nm¢@®IplperaZ|P I-yI) 2- I
- 4- i ne
o SRS S P SRSl o

oxy}&lliRBlipd; exanpl es of quinazoline derlvatlves of the
ormula IDincludes 20 one or nore of.
4-(3- aiﬂt(rg*%ﬂu@p@mlan@)k@:d)ilo%delmyhyipaﬁ@mwkyetbyliplperldln-4-yl] oxy}
- carbanDyInethyl)piperidin-4-y|]-
'7qn%g?éﬂu"%g) Fl ne; 4-(3-chl oro-2-f1 uoroanilino)-6-{

4-(3-¢hlorold- ﬁh&bmﬁhhwtparchmpsd (e t(pytrolpdineryledrbordd ok deridiyd-ylloxy}
- 7- met hoxyqui nazol i ne; 25
qm“MWk@%chloro 2-fl uoroanilino)-7-nmethoxy-6-f

4-(3—J}&01%QYﬁﬁ&Johﬂiiﬂo) 'ﬂ'n)é'tl'&)%r-%gﬂﬂ Npllngfﬁryicaﬁiaﬂmy]')% pkﬁé%}él-yl]oxy}
quinazoline;
4-(3-chloro-2-fluoroanilino)-6-{ [1-(N,N-dimethylcarbamoyl)piperidin-4-ylJoxy}-7-methox y-
quinazoline;
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{[1-(morpholin-4~ylcarbonyl)piperidin-4-yljoxy}
quinazoline; and
4-(3-chloro-2-fluoroanilino)-6- { [ 1-(N-ethylcarbamoylmethyl)piperidin-4-ylloxy }-7-
methoxyquinazoline;
or a pharmaceutically acceptable salt thereof.

A preferred example of a compound of the Formula I is
4-(3-chloro-2-fluoroanilino)-7-methox y-6-{ [1-(N-methylcarbamoylmethyl)piperidin-4-yl}

oXxy}quinazoline, or a pharmaceutically acceptable salt thereof.
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quinazoline
4- (3- chl or o- 2-f | uor oani | i no) - 7- met hoxy- 6- f
WO 2003/03846%t hy| car banoyl ) pi peri di n-4-yl Joxy } FPCT/GB2004/003937
qui nazoline; 4-(3-chloro-2-fluoroanilino)-6- f [1
- (N-(2-di net hyl am noet hyl ) ca¢ banoyl ) pi peri di n- 4-yl ] oxy
}- 30 7-net hoxyqui nazol i ne;
4 -Adotd paeferred éAangploaid tomipyun@-of [hle- Kol iset hyl car bam

4. (3 @%p% Elt%;g)lrg@?-lpé]fgég(}xgmgﬂ (Nzrgetg?llcgr%agllogzl%%thy])p:pendm-4-

iR MBSO G

quAmahey| preferred example of a compound of the Formula I is

4-(3- éhl%rﬂ_—‘%gug{?g?l flP)ldeJ e %r)ltlylréer ﬁ%ﬂz%f gwﬁéﬂn)—l grl)lzthyl]carbamoylmethyl)

Plpefmlmfylﬁw}rfhﬁﬂzbm%( ot ﬂﬁhﬁﬁﬁl@édtﬁﬁﬁy acceptable salt thereof.,
| or o- 2-fl uoroanilino)-6-

[ Jeéqu&h@tmgfm@d Pamp)¢ ol enmpquing of thei Formula Jisxy }- 7-
AT ARG T bony {14 LA me hpipegep 192
oxoct[hjzl-] piNedidin{dpylr bx),J)q @hioliny,| or atphyimh et ey \ueceptabyd salt thereof.

eridin-4- qui nazol i ne;
nothas P e 4%%5%%?1 gqmRopng Of therfiowgpubeIis |
-{3- s f I )
4-(3 %}}'hérjeb"r ZI(- P%%tﬁxli}gri?()ef g}tolﬁ g;g:flt{% e(gﬁ)teh%ln)-l -yb%-oxoethyl]piperidin-4
yH}ox4)qugnazbling, o aphaﬁrumcmlnaﬂly a@Eptable salt thereof.
car biarmyl nmet hyl ) pi peri di n-
a

ph@fdfﬂféﬁ hﬁﬁe@t&hé ﬁ!re@&ﬁ ﬂ%ﬁ@étﬁpr@@idﬁas h !ﬁﬁfc@&ffor ﬁx@@ﬁr‘ﬂ?g a quinazoline
particul ar %roup of exanpl es of qui nazoline

deﬁV@té'reuqf laﬁom@lg Of aphamReputigRHY- a@;ep@blq salf|thefees. éh‘éﬂbfpe appresiated

that dFIim% éﬁ rtl ﬁp gg?l (%Vlf\%kj ?%Q «; Ir&g% subs tlntﬁlg&gﬁla]y teqlire protection to

preveaxhk umd@tre&i rgaetiond- Tl&-#ki‘llddr chemish wald Eip[&@dnh!eﬂﬂ)en&uéh protection is

- N-d t hyl b | met hyl di n-
requil[eé %W%}{(}g lpﬁ%ﬁ%&%rgggfp%@lﬁ% beypu)t F1Jr|1 Slgéé alnd later removedy J

4 d I

e e e
for exAmple, éWOCﬂCDVQGf'dup@ rm@rgamcrﬁz)nﬂ%srsébh Ehgmﬁn‘f{ Green (publisher: John
Wlle)[ %( %Oélﬁ)n?r(ﬂéqtmg grourlr)g)(llgy%eprgrrnoved’]by ar}/y Jonvgl}hent method as described in

the literature or known to the skilled chemist as appropriate for the removal of the protecting

group in question, such methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it
may be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or t-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoy! or alkoxycarbonyl group or an

aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali

I R
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4-(3-chloro-2-fluoroanilino)-6-1 [1
- (N, N- di net hyl car banoyl ) pi peri di n-4-yl ] oxy
WO R0070d6hoxy- 25 qui nazol i ne; PCT/GBZO{)4/003937
4 (3 chl oro-2-fl uoroanilino)-7-methoxy-6-{[1-(nmorpholi
4-yl car bonyl ) pi peri di n- 4-¥f/loxy} qui nazol i ne; and
chloro-2-fluoroanilino)-6-1 [

4-
metaih§43§@”é‘fjﬁ’)fpbﬁ’%%@91hm Ry $adbim éydmmmmtemw}y?an acyl group such
h
a5 a DEUGERUOORABHS ey o ferbvsd PRBKIREE by Eimint ity suitable acid

as h)@mqbblmdsmmrmhﬁ phasphtti@adid bBtrifluoroacetic acid and an
] ]g ?1% 2-fl uoroanj!lino)-7-nmethoxy- 6-
arylrgefhoinge P%ﬁ&%ﬂpo?-& §% FREHYIoxpFasbenyd ereug-npd3) be removed, for
tab t
‘*"a“"*’m““" OO o A SRR Bl A B 68, 2Pk tent with

t hereo
a Lews @plgrfp@@sa@)péqmren tris(ia ﬂuorqai:matd) o).\ stul&&:tl]é:ﬁ!tdﬁldtﬁ/e f)rfbtéctmg group
uoroanilin 7-met hox y- 6-
fora ?tilﬂn%f 1th )g'rou&)rig, %%altﬂi)?fhflwma il gEug-which may be removed by
treatrydit @ ph} @BUHTDAZRInk N eRdmple Bhﬁé’t
salt thereof. Another pr ef erred exah‘%@gk%?%%gg’&r}%gbﬁa&me
ofA $§Eab rﬁ@ptang grogp r a hydroxy group is, for example, an acyl group, for

( r I i no - 7-met h
examfh‘e - a?l{blng%l I‘%I.r}[% d&g af g%,txll VI %relé& g%%@vp&;& lpﬁnz?yl Or an
arylnpﬁpré gicdpfod exdnpx Pdrepyi. nﬂwdpftﬂect% cendfiBhdRe %dbﬁ% h%/otcctin g
ptabl e. salt thereof. Another preferred exanple

groupg weg H‘B%W%VWH’@ £ ﬁmlﬁe pf pretecting group. Thus, for example, an acyl
group"su(:ﬁ ae i AkBrodt bi é*i)‘{rgﬁrgr!)d;ﬂ%y Be FERIRYEYr? e)ga{m ik 2by hyan]y31s with

4& g@ perazi n-1-
a suitghly Sﬁyvqlpasm@ralkhhnnaammmtﬂmmmk)lmﬁhxlﬁ{ s8dium hydroxide or
eptable salt thereof. 10 Another

| |
amm e ARG P Al EEBREr oFenbiTip maemoec, o

preferre

examldle (Hgquﬂkdg’cﬁat%nfd\ﬂéﬁﬁ @ﬁﬁ‘l b SOEH as’p ﬂﬁ%ﬁﬁ% Y- garﬁag
p| perazin-| - oxoet yI'| pi peri
yIA}SdH([? alﬁf‘ﬁ‘ﬁi’é‘glgﬁ@lﬂ Qf a Qﬁrph?sbf &TQUELSL farakhyple aepitaiflying group,

t Q azolin r| vatives of
for xRl At P o R R S B B Rt rorolysis
with ajhagndudbes aoqnmmdlgdﬁ)ailfdg[ ?rﬁgtrsézgfrﬂxplﬁa@-bﬁﬂ% BR%BIWHIEL mky be removed,

d t f F
for exarﬁél:c,\r/}%cl %/)a?rpglgmngl ?ib??é‘btf%ﬂcﬂx@m@@ an qrgame a¢id siich % teiflubmacetic
acid, @We&ﬁin@le%enﬁﬁaémﬁw%hﬁﬁ ek fo9dd ?cbreexflaxglpl? g‘y B%‘érpgﬁzpaﬁon

processes certaih substituénts hay
over atcétaIYﬁ?@@bﬁs palkdium-ongashioned reactl on. The skilled

t wh h t t
REMShay g nPRBH S8 Bl et tog ket SESUSS oy be put in
plisceroteative: é@ﬁﬁmﬁ)eﬁ@f‘é%"eg erafﬁ)%ﬂpén agQ frﬁll]%%%tﬂgsls using

‘8 oups see one of the many genér al
conve 'I?BJ“]éE"E niqusp Wel knawa ibibe ¢ ém’rcel et i ve Gr oups in
John

X gaRhsolRé AERERIVE of B Fe orllx%g%qr & %ﬁa%%aéc%%gzlﬂl]ys~2cecreptable salt
thereof, may be prepared by any process known to be applicable to the preparation of
chemically-related compounds. Such processes, when used to prepare a quinazoline
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, are provided as a
further feature of the invention and are illustrated by the following representative examples.
Necessary starting materials may be obtained by standard procedures of organic chemistry
(see, for example, Advanced Organic Chemistry (Wiley-Interscience), Jerry March). The

preparation of such starting materials is described within the accompanying non-limiting
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Wley & Sons). Protecting groups may be renoved by any
conveni ent nmethod as described in the literature or
WO 1065084¢% t he skilled chem st as appropri at e HeGB1v84/003937
renoval of the protecting group i n question, such
met hods bei ng chosen so as-&®&—effect renoval of the
protecting group W th mninmmdisturbance of groups
Examglese yHisteativaly, necepsaresiertiog npteripln ase obinabledrysamalpgous procedures
[ PC far .e r h as an no ar.b Q..
ot B ted I R 0 o RUR Ry BT 3R Bt 1B Rion on
the pepamtion of feessancdtirdng maeiaisan eclalea R;Sin?ouv&lsi(wihtoﬂhbhz@f be adapted
rotectinq@%roup for an am no or al kylam no group is,
to fm?*b?ece%aﬁb% ting malgrials) mpy Hss, beffsvnfbwarﬁﬁfcélo-&ﬂnmswoﬂyﬁ
AppIZRUIP IS, R Soens BF o B BRI il arc harey
incorpoerpigt hxsecrabp orfigrenaer P 94/RAVG, W OEISH13288 aWVIO09G/B32770 WD

oo S TR B STR Pty e PN v ¥, wo

01/660b¢, B9 382 386} B 52019220 EPURS 206CES 86F BE Y atkBEY 66 517.t he
choi ce of protecting groug. Thus, for exanple, an
!

ache FEPseUipnEEiion alsoproafssdng puineeolineldsxiystavdsof yic Bprows 1, or

s r.oyl 0 e.r ved f.ar exanml b
phafi o 952Xy U Tl TSy EOATRA R Bl oo
(whe280ht 026406 LETY §HBRRA4PORIMIEs otherviRBEtaledpydr oxi de,

for exanple |ithiumor sodium hydroxide. Aternatively
Procegs, (a)cy |Bygiearipres rompoyad af the Fgeaadhir bonyl group may be
renoved, for exanple, by treatnent mﬁﬁ? a suitable
acid as hydrochloric, sulfuric or phosphoric acid or
trifluoroacetic acid and an aryl#erRoxycarbonyl group
such as a benzyl oxycar bonyl grou 1 be renoved, for
5 exanpl e, by hydrogenati on ﬁ gt al yst such as
pal | adi um on-carbon, or by tr¥gatment with a Lew s
acid for exanple byyon tris(tuifluoroacetate). A _
suitable alternative p ingMNjroup for a primry
amno group is, for exg e a phthal oyl group which
may be renoved bpl tylEatwe h an al kyl am ne, for
exanpl e di net hyl am nopr opyl am ne, or with hydrazine. A
sui tabl e protecting group for a hydroxy group is, for
exanpl e, an acyl group, fqf 10 exanple an al kanoyl
group such as acetyl, an aroyl group, for exanple
wherdieR2,0%!, R’ ond ahaveanyl afghehptanimgsulefinédherembefoteetveptalyt. any
i Cqu§ qipnotectio ..conditions for the above protecting
unctigay YR PIOWEES 2565 18Y-vary with the choice of

with d¥cgmhd BPtHFRHRAula Tys, for exanple, an acyl group
such as an al kanoyl or an aroyl group may be renoved,

for exanple, by hydPplysis with ui t abl e base such

as an alkali netal h ®HIE,—pr e I§ l'i thium

sodi um hydr oxi ¢gg&-af"15 amoni a. t grnatively an

aryl met hyl group su as a benzyl group nmay be

removed, for exanple, by fydrogenation over a

catal yst such as pall adi umon-carbon. A suitable
wherejrr B, @tandgn bavetsp y fob theanezairye XyfigidohupeihSefofeask ceptalig oy

.an esterifyin roup, . .
functional group is p}/otecged%f nec%ssary and L.g is a displaceable group, wherein the reaction

is conveniently performed in the presence of a suitable base,
and whereafter any protecting group that is present is removed by conventional means.
A convenient displaceable group Lg is, for example, a halogeno, aikanesulfonyloxy or

arylsulfonyloxy group, for example a chloro, bromo, methanesulfonyloxy,
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for exanple a nmethyl or an ethyl group which may be
renoved, for exanple, by hydrolysis wth a base such
WO 0583d4m hydr oxi de, or for exanple a t- but YRCHEBE4/003937
whi ch may be renoved, 20 for _exanple, by treatnent
with an acid, for exan‘pl e ad?organic acid such as
trifluorogacetic acid, or_ for exanple a benzyl rouP
4-nitggheatenpgioprlox k pbinlene oI fleRYRRY BroupysuipllGydRbeRcshlionyloxy,
carbon. Resins
mtR)\B@ﬁzeﬂe g&%g{églsgl)g% ggar%?é}é?%%%?g%p The protecting
gr’ﬁhqagawtmyl ibedvaampead]yatardgtyowt dmthepresehcesdfagee.i A stilkble base is,

o e g e S BB Eae,

2,6- hlﬁmlﬁ@ﬂcamhmeon dﬁn&h?{% hbinal dikthgReaRe, q@Jm%thnblphonne or
t her eof , be prepared by any ﬁ)(rocess “Known t

diazabisyriobadh Dbmtdgc t7 feac, mré@raerxamp&m apflkal hmlmlalkylln@mﬂleuetai
Carbo%%{gjorl‘rl]n ﬁIOXI(%u Sgr S(%B?i c}%}t)ém&%r l?iSSl L}IH %’BOI&E&C, cesium

qui naz

carbcmla&[ lmcﬁﬂltdaﬂﬁinhbé ﬁﬁtﬁﬂh?&bﬁld&@k botabi Glydroaide. IRYitedly such
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suitalﬁemthemmgafZO\/thf‘Care hereby i ncorporated here| n by
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and whereafter any protecting group that is present is removed by conventional means.
Methods for converting substituents into other substituents are known in the art, For
example an alkylthio group may be oxidised to an alkylsulfinyl or alkylsulfonyl group, a
cyano group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy
group alkylated to a methoxy group, a bromo group converted to an alkylthio group, an amino
group may be acylated to give an alkanoylamino group (for example by reaction with a
suitable acid chloride or acid anhydride) or an alkanoyloxy group may be hydrolysed to a

hydroxy group (for example an acetyloxyacetyl group may be converted to a hydroxyacetyl
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N- et hyl nor phol i ne or di azabjygycl o[ 5. 4. 0] undec- 7- ene,
or for gxan‘pl e, an alkali netal or alkaline earth
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hydroxi de. & ternatively such a base is, for exanple,
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dlsplaéégby éH)up (for example halogeno such as chloro or bromo).

The reactions described above are conveniently performed in the presence of a
suitable base (such as those described above in process (a), for example potassium carbonate,
tricthylamine, 4-dimethylaminopyridine or di-isopropylethylamine) and conveniently in the
presence of an inert solvent or diluent (for example the inert solvents and diluents described in
process (a) such as N-methylpyrrolidin-2-one, acetonitrile, N,N-dimethylacetamide,
methanol, ethanol or methylene chloride).

Where m’ is 1, 2 or 3, the reaction is suitably effected in the presence of a source of
iodide such as sodium iodide or potassium jodide, and at a temperature in the range, for
example, 10 to 150°C (or the boiling point of the solvent), suitably in the range 20 to 90°C.
For example, when m is 1, the reaction may be conducted using triethylamine as a suitable
base, potassium iodide as a suitable iodide source and N,N-dimethylacetamide as a suitable

solvent or diluent at a temperature of about §0°C.
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r .
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_group reduced to an.amno group, a nitro group reduced
aming profagtingrerRupg rie@ro dischnped brpinefoge. olapagtidularat sidtable pgotecting
group&?%{l]og\%/( T él%lgog(#,lgaﬁggnyg ;ggogllé Srgrél@ £ t%ﬁ%ﬁcé%yé%rb%ﬁyl%@g@ gﬁilcﬁ %zgr be
cleavél RIROYdREhiehadfeatior( JodtitRXabithes Rydérea il ¢404ywWdthydmlysis, for
sui.tabl e acid chloride or acid anhydride) or an
example i Hgyresgycepfsifuemgcesie 26iddr ol ysed to a  hydr oxy
p ) | . . .
Procéd$ &H @ Eti J@@ﬁgpgg@g@@%% ILEQHL?}Q ?ltz% heggn?éé{i;%'mmp&l with a

convert
comp@OREd0RSEGMUPLII GB2G0A BE3BBDZor8excegr bg 5)OH under Mitsuncbu

.Convenj ept | one R group may he converted into .
condilfigy it Reredlige G0 pratecing Efoup b presc e s oy By s vRona
mean®f a conpound of the Formula |. Process (c) By

reacting a conpound of Formula IV: (RS)n HN\ HN~O ~

~Ruitgble Mitsunoly'conglifions iniebyde, fRr exaxhple, RBactiod imthgrpeesgree of a

suitab?cﬁ{?iat{rb?gﬂ%#pféﬁlg %%Ji gﬁi—s&yﬁga;&]yelrgoxlylzﬁé iy r¥ o}ggr% sS1v¥nt such as THF,

or suitably dichloromethane and in the temperature range 0°C to 60°C, but suitably at ambient

temperature. A suitable tertiary phosphine includes for example tri-n-butylphosphine or
suitably tri-phenylphosphine. A suitable di-alkylazodicarbox ylate includes for example
diethyl azodicarboxylate (DEAD) or suitably di-tert-butyl azodicarboxylate. Details of
Mitsunobu reactions are contained in Tet. Letts., 31, 699, (1990); The Mitsunobu Reaction,
D.L.Hughes, Organic Reactions, 1992, Vol.42, 335-656 and Progress in the Mitsunobu
Reaction, D.L.Hughes, Organic Preparations and Procedures International, 1996, Vol.28,
127-164.

Process (f)  For the preparation of those compounds of the Formula I wherein R'-X' is a
hydroxy group by the cleavage of a quinazoline derivative of the Formula I wherein R'-X! is

a (1-6C)alkoxy group.
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wherein R, R*, R>, m and n have any of the meanings defined hereinbefore except that any
functional group is protected if necessary, with a compound of the formula R'-Lg, wherein R!
has any of the meanings defined hereinbefore except that it is not hydrogen and except that
any functional group is protected if necessary and Lg is a displaceable group, wherein the
reaction is conveniently performed in the presence of a suitable base; |
and whereafter any protecting group that is present is removed by conventional means.
Suitable displaceable groups, Lg, are as hereinbefore defined for process (a), for
example chloro or bromo. The reaction is suitably performed in the presence of a suitable

base. Suitable solvents, diluents and bases include, for example those hereinbefore described
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the Foltl Sund b Banidns af Kby PSRy A0S rcshandipngompound
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red C.cI eav?gg reacti on of a conpound of the Fornu
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triacetoxyborohydride. The reaction is conveniently performed in a suitable inert solvent or
diluent, for example tetrahydrofuran and diethyl ether for the more powerful reducing agents
such as lithium aluminium hydride, and, for example, methylene chloride or a protic solvent
such as methanol and ethanol for the less powerful reducing agents such as sodium
tnacetoxyborohydride and sodium cyanoborohydride. When the reducing agent is formic
acid the reaction is conveniently carried out using an aqueous solution of the formic acid. The

reaction 18 performed at a temperature in the range, for example, 10 to 100°C, such as 70 to
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s L R A
candsyitestaiterisrgdprotecting group that is present is removed by conventional means.
The reaction is conveniently carried out in the presence of a suitable base. The
reaction may conveniently be performed in a suitable inert solvent or diluent. Suitable bases,
solvents and diluents are for example those described under process (a). The reaction is
suitably performed at a temperature of for example, from 10 to 150°C, for example 30 to
60°C.

Process (j) By reacting a compound of the Formula VIII:
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C yad &bmrsaftydmy(jﬁotc&ﬁ@ grong thheis Pydsbaii O Fentlivet &y ceReintBhal means.
A et hoxybor ohydri de and sodi um
t

niRlE Gy 6rabtR P PR ePrepRIIscich & B & dewihebare énfinag, in

rticRBE h96 dubh bhabl e inert solvent or diluent, for
pé ICexarrp e#ra fgﬂakuran and diethyl ether for the nore

pdike rréasttlom Sd:@oim‘@emk}e:tatri}sd aatinhtha prdseddeiafimsaitable hicbtmolvent or
net hyl ene chlorlde or

d”“'ﬂ %{ PRattRlf %ﬁlﬁoh%lo’?é%a}gfp ugh atDeHane) Sthp! pRREARANOY B cthyl

acetateehd18genale@ VeI En su LSRRGl ROSNbS IS VAR &S m Ol béﬂ%n tetrachloride,
tri acef oxybor ohydri de and” sodi um cyanobor ohydri d

an ethppgiehtap éetrabdrofuien elgbhididxgnd,an m@natmowmhelCh @amluam ora

el o8 SO PR bR RSB Rt
N-mett@lmeroanwmmademlthmailmémglsmfaﬂaé eThé&a&tibnliQ%wememly

such as 70 to 4;! WD 2005/ 028469 PCT/ GB2004/ 003937
carried gyt at a temperature in the range, for example, 10 to 250°C, conveniently in the range

40 to 120°C or where a solvent or diluent is used at the reflux temperature. Conveniently, the
compound of Formula VIII is reacted with a compound of the Formula IX in the presence of a
protic solvent such as isopropanol, conveniently in the presence of an acid, for example a

catalytic amount of an acid, under the conditions described above. Suitable acids include
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90C or, conveniently, at or near anbient tenperature.
Conveni ently, when the reducing agent is formc acid,

WO prRebesate ng groups such as tert-but oxycar bonydcoopiddgsoss7
NH group to be alkylated (for exanple present from
the synthesis of the startifig material) nmay be renoved
in-situ during the reaction. 5 Process (i) For the

' of .. S,..of

ryin B EORORALEN, a8 PRI R BRI s coppic s v
solutise bebBydrdgdr shtor{dk-ift G)orkke/ | Ahdrnaively, this reaction may be conveniently

.di-[(1-60) al kyl ]am nq, (R2-6C)al kanoyl am no,
carried pu @)aé] qur/q)qorﬁog)\fenf, fg@@sﬁmng ar # WY&I‘&H}@UC solvent such as

- . - . 1
a0 24 0 b PSRy O B BRI
chloride gaRinldjetRyDétheddr didixhne]l Or bjrodiloriReid.R3, R5, X1, n and

i R, have any. of . the apings, defined, herei nbefqgre :
SR omPRG Sty PRE VA Bd 1t bABEGch Bt pacted with

compD@SPSISAE Fornila X ith@BscEof AsSaciel InNBR BR%SH QisPle@RBEnt of the
that any T groups are replaced with Lg, and Lg is a

halogenasisreing giue Larissipts(in die fesartionef ¢l asidbHbg insite aprd awp-catalysis
of tha@ggé{ilo§F %%on%ng i h %&P&qs QIU'{JEH %u{ Bl %tgblg.'i_lllert%}%gn% QOI-\I;EI}[, for
i's as detined above ~éxcept at’ any Tuncti onal ®group
exampls isppodpRadke dioxhna@Qe diditneth ylirepnddavhtar ebfd b diaioys for this
protecting group that is present is renoved by
reactip APs UeYARed ARAMSs.  The reaction is conveniently

c @{l{ehﬁqiv%thie Qoh@@u _ tﬁ%ﬁﬁﬁﬁ]aqﬁﬂﬁnﬁé" R% ahlRdRAGEs coﬂti)kﬁ)und of the

reacti on y conveniently be perfo din asutable
FormuladKtin $hed presencoof aiditablstbaseSiiui tablle dbatradesthis rsadtivgrtesas

.and di.luents .are for | e those scri bed under
hereirRfor@ e ol oo, ¢ BPs Grolld R Biser 1 ARG partp metat
amiddsEdIRR %@Eéﬂi@m%ﬁs{frﬁﬁet%ﬂﬁ afhidd. 'R Aldcd¢h 3 2B8%venfedly performed in

exanple 30 to 20 60C. Process (j) By reacting a

an inegloypbetiher Glueph éorpgpmpledhase mentineOUESE ORB4BPn to this process (j);

Procégg&)GB%gp ﬁ{e%ge%%?azion oPtho E(?mpo%%dé\laf EEREMNG 1Rk m is 1,2or

3, the coupling of a compound of Formula X:
(R%),

HN

O>—

CH,), — o

oo e D_ SN
X1

,)

R— N
_ X
wheremis 1, 2 or 3 and Rl, Xl, R’ and n are as hereinbefore defined, except any functional
group is protected if necessary, with a primary or secondary amine of the formula R*NHR?
where R? and R” are as defined hereinbefore; and whereafter any protecting group that is
present is removed by conventional means.

The coupling reaction is conveniently carried out in the presence of a suitable coupling

agent, such as a carbodiimide (for example 1-[3-(dimethylamino)propy!]-
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NRR-X &N VIII wherein R, R2, R3, X1, and m have
any of the neanings defined herei nbefore except that
WO 209§/02846ct i onal group is protected if necessEryGRIG4NEBI37
is a displaceable group as herei nbefore defined, 5
with an aniline of the Formga I X (R5)~ H2N\ [IX
wher ei n R5 and n have any of the neani ngs defined
. up is
et GO Br LR BBl R R A e Ie P 1
0-(7- embemtxemal-y y@)eNfMNnHGtatmmmgiurmsemeﬂmﬁo@hswhml{HéXTU)

NI CE WS ST R T C—

with @élﬁ@b@%ﬁﬁlh@ %’eﬁﬁ Bi¥chl 8 Wtﬁﬁﬁ)ﬂhﬁﬁh&ﬂﬂ&&o@?ﬁn@%acnon is conveniently
her ei nbefore defined, in particular hal ogeno such as

camedmbmn iere soluert shahesi for exeopiai ehlpgengedsplantgiveh ppmethylene
e R n I e di | uent,
chlorEror SRERE e LRSS el R, 00
N, N-difreiiddcetanfi@s0p AR MHyl-Qfpyeloliyinodd Sdeibht e caupling reaction is
hal ogenat ed sol vent, such as net hyl ene chl gri de,
carried {pubinghe PFﬁS‘EﬂCC@ﬁF‘ BeitAblebasa MDY Hor8anif agti M fOTIaRPS

i SRS 0, S BCOMB €580 Ko
perfofshdd 4 - 25 Chip| 507 Crioh denierNy Nt dinbiehhyehrpesitani de,

N-net hyl pyrrolidin-2-one_acetonjtrile or
Procegs (it hfﬁysreﬁffttsag. afompeHed pRERIMUGMTY 85 ¢dingd by axyept that any

functi%ﬁﬁl%ﬁlgp ﬁ%&ot?é&e%‘ggngggc St e a LombOd FREFortRfia V7

exa venlentl In the range 20 40
to 120C or where a sol v@nt or dilueny is used at the

reflux tenperature. Conv CH, _Qgg conpound of

Formula VII1 is reggiedwith a 2] nd of the Fornula
I X in the presence of a\ frotic solvent such as
i sopr opanol , convenientﬁ@ in the presence of an acid,
for exanple a catalytic apount of an acid, under the
condi ti ons described above. Suitable acids include WO
using 208&Ic0i28 4mon A0 pfB2ded/ B0iBdB/reactdm doyditioge wochl terapdarent to the

... gas in djethyl ether or dioxane, and hydrochloric
skille BFHO“F%¥ %Pémﬁl%l%mﬁmﬁ sol ution of hydrogen chloride

Procds§ (fl) OFBPEompbun@E Bk tRtMulal RiRrdifRE {4 @%@ﬁ})kypﬁlbsmuted ona
conveniently carried out in an aprotic solvéent, such

carbop gtadii by amemaro, &l- dcwmmmprcbt(ulfﬁ(@@lkw@nun@mmsa@sratcd Sor6

membered heterocyclic ring which contains NR® where R® is as defined in relation to Formula

I, by reacting a compound of the Formula XX:
(R%),

XX
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N, N- di met hyl acet am de or acetonitrile in the presence
of an acid, for exanple hydrogen 5 chloride gas in

WO 2disé2Baeb et her or di oxane, or hydrochl oric a@Cd/GBEp/003937
conpound of the Formula VIII, wherein Lg is hal ogeno,
may be reacted with a conp¥md of the Formula IX in
t he_absence of an acid. In this reaction displacenment

whereih Rt hie LeHAlG5eliy], Mbatsimbe &y odipplagraplesarpemas hireifkefore defined,

f.or magi e acid H.g |inpsi .0 1 j
a2 30,8 A5 B Tl L e AT o
that afY FuricBofal SHdupdb bbtéotey if nesegany,c sol vent, for 10

~exanpl e i sopropanol, dioxane oy N, N-di rre;]hyl acet am de.
with SpmEBis|os Wi Bt tRls PTFEFY ?I}ﬁeéom{aé"é%rﬂnﬁns"éf &S gyrrolidine,

d i - ’ . ional

PSR PRy RL RS AL O SO opyenons means

FamutatibX of prockss () éssemeenioftlyxasugd aulslie tHegwesence of an inert

Suitabl e hases for this reactio re.a ner.ei nbef or
solvepiehn e e g Bebe Bef a9 Vs g dieat ceseiRi i PR g ) and
©, sngtfheas%l:é‘taﬁi'tt’ﬂ@ RN -HfindiBjietabiid@ThélRmol SdedhoRsr ethiylef chioride).

i s(trimethyl’siTyl)amde. This reaction is o
The reastive ns saitbly eftseted imibd prasencgrpfiasenice ob i sugh as sodium iodide or

di l uent,, for exanpl ho ntd on o I yxnbel atd 1
ros R SR XA B DR cBEL L OEARHP ot g i
point®f tHeh@s@nOofPabyds tefraddec20oronata | wherein inis 1, 2

or 3, the coupling of a conpound of Forpula X (R%%,

o Il bqqappr@@tgq thalgeriam efthguangus mag substipratsinhg €o Pounds of

r . ] i i .
the pfeaHt ifich oy pE el Brfinfs FEmIEC SUAARENEN Peagiions o
geneaedégyanyentiohtlfusctpnaingoyp modifiesrdaitheapriardo of immediately
formul a R2RNHR3 whe R2 and R3 are.a ef.i ned
folloy @B aeBiaP R e PG a1 16y a1 i Stedaent T gt Asheetof
the irlventidd. 88&Meaktfonk QAP KR FR¥ISRNHENEE, Fhddxa )$ntrotii€tion of a
coupling reaction is conveniently carried out in the _
substjiuers by ceans ofarsarpmatid subsduon regclions redyerien okuibrtitgants, alkylation

of subHPIB dd%b R SYATRLSS 1 ThS LA REAI A ARERBYE for such

procedufts A war kestii 1 derhensitalans Wattilulle epgmplesof aouplic agpstitution
agent, for exanple.

reactiong inclusls enipiseaycaiopIol 1 nifTo) STRUNUNNS RPICERYHIEHBIHG PEf-IRP U
intro@0cB6% 8f L#%ﬁ@ g{&?%@{ﬁ%t or KT - an aEDENAIRBGhY PBWIBHIAdsB6h as

e carrie e presence of
alumikiny dictoririeh poder iFaizddl €rifits cmdjtionst theo mtragut toreofsan ke [geoup
using(,: agngpgllf)}l glglig gaexgﬂgll’,ﬁyzlg gcgﬂ?s'swﬁ ag g]rllggr%luhlnt]dgﬁl'origg)eun%%y lgrllécpeg Crafts

conditions; and the introduction of a halogeno group.

Persons skilled in the art will appreciate that, in order to obtain compounds of the
invention in an alternative and in some occasions, more convenient manner, the individual
process steps mentioned hereinbefore may be performed in different order, and/or the
individua] reactions may be performed at different stage in the overall route (i.e. chemical
transformations may be performed upon different intermediates to those associated
hereinbefore with a particular reaction).

When a pharmaceutically-acceptable salt of a quinazoline derivative of the Formula 1
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of

said quinazoline derivative with a suitable acid using a conventional procedure. To facilitate
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15

5 carried out in an inert solvent such as, for
exanpl e, a hal ogenat ed sol vent such as net hyl ene
WO ehisoessde, or a dipol ar apr otic solvent such BS1/GB2004/003937
N, N- di met hyl f ormami de, N, N-di net hyl acet am de or
1- et hyl - 2- pyrrolidinone. Sgoptably the coupling
reaction is carried out in the presence of a suitable

isolafigm ef the wompasnddurmpgasyiacatian] the coﬁaﬁbur@@ﬂﬁfﬁb@prepared in the form of a
di met hyl am nopyri di ne. The

st O P PP PUCRTM R, TOPesEA TnaRad an thcae maiied by
conv&-rﬁﬂﬁal LERMGIYs 5 bivi a%m%ﬁ%%@fk‘an% ?g&?{?"ﬁ eusra Eﬁeo IR 8S)é) Such

reacti nig a conpound o of thiee
techrgqt@é pachedea orgﬁympkumebMG teehmitues sr mmepitadm df the compound

d f the F la V': OO
in thé‘ﬁ%gﬁufcé‘r ?,la Eﬁﬁ“m%nﬁge %%Qp{}a bl gpwgerdg{le 9]2?)('%]6 Te-precipitation in

the peasérvatof @Ruibsbhe Suldl Eigch aSMGlQB'Eﬁ/eraQ%Pdcﬂfbn% %Qfdtddg;l%n salt.
wolgld be apparent to the skiI'l ed person an
he %f—‘éhpn ﬁ‘é?"ﬁtﬂﬂﬁ'r XPrespion ewﬂ(smveﬁb refemrtpawsoblenofhicheoes not

& substituted on

react quHEHéér hinghied, @ g
car bon at b%)}&gﬂns’améﬁﬁts {97 {{gS 10 @ manner which

advendely (affe6€yhed Wyld afittrecdesirecoproasdyr at ed 5 or 6 nenbered
heterocyclic ring which contains NRs where R 8 is as

defined in relation to Fornmula |, by reacting a
(RB)n OHN R?-- N (CH2)m

Prep# @R Marfhe Migerfa@y mul a XX
P00 T 3 RRRE N J 20 XX WD 2005/ 028469
p@qr@g]gdm)mgg@m Il aB8ontmesreialy RBdlabk drandy2ed8ekpdrk/ lising

| aceabl e group as hereinbefore

conveﬁlﬂ?ﬂ t hn uﬁsaowéil gglﬁs Iocespes 10 (hose gescrihed, Hithp PRgRat. ahy
partxcofar tihEe pﬁaﬁtls agd asiichiiad IRRUMRPRLANE SXFEPWO b@ﬂgl AMvo
ctional qgr is protected if necessary, Wt
01/669%’#1 EP 366 3/2 hlg%r exginplebihe cpmpaends of Fogeule dHmay bap’relpared in
accor@deB vam MEER §diene 1.5 and whereafter any protecting

group that 1s present is renoved by conventi onal

nmeans. (R9),,
: Jg
HN

Pg-—0 ;
9 Xy (i Pg—0
) - o
/
R~—X’ N ,)
R—X' N
Xl (R%, Xil
NH,
(ii)
HN
HO \N
RE—x' N/)

Reaction Scheme 1




10

15

20

The reaction of process (in) is conveniently carried
out in the presence of an inert solvent or dil uent

WO 240810288¢%hinpl e the inert solvents and di | uent SPEEEBR0EEEI3T
in processes (a) and (c), ch as acetonitrile,
N,N-dinethylacetanide, met hanol , et hanol or nethylene

chl or i r eact sui t.abl fected
wrerf IR o T SR o0 b a0 ¥ LS B0 i cing
groupl 10 potassiumiodide and at a tenperature in the

range, for exanple, 10 to 150C (or the boiling point
(i) ofReagtion eitabhtip andudrt pipliy solvent kaich an g atkenal donoemple

cl.at

so-pRlggnol? i SRR R RE (HBRE R P higb S alBEL BURef (e o
N N—Hmmla&mnmay) 1behd prescnceiclsh 2yd, Soehdaiplt Rydodgeni dhloride gas in

substitution reactions _or . generated by conventign

al

diethyd fiberios Hiaxags. o pysroehl pric aaid. sreeranalngoup Fomeitiqns g fhose described
é 5 followi ng the processes mentioned

abov ove pﬂ&%gy % such are included in the process aspect
ofAltarhaweiwéla tréagrion Sug be camiet oonis awedf tedibbive atertenbrents

con bR sSSP e 0L SR b By BHR. Th B ctions

are cHR@HEhI1QBardikd §hkth'ita|térﬁlt§‘é?ﬁt§re ialtke/dafbt, 36r ex@inpid! Db i150FN shitably at
and oxidation of substituents. The reagents and

or nepiethe retbix tewpetiaturopisthe fﬁfﬂCtsQltWIVqﬁlt ocedures are well

(ii) Z@Vrr\g age Osugs ag't < tp%ﬁlﬂmg%f Und tlg%cﬁagcli ?é]ncq?%%%%re&cg reactions. For

exariplyd WhehURg JsQi allfan8ylrrédposugh @y @cewsu M ghagGreiavedb e Heating in the
nitric acid, the introduction of an acyl group .using,
presenefr 0@@%@@“%@3@% selgii9He and Lewis acid (such as
. f
S P Bl R E Bl 4B oy g o
the pmpalahkly bf hraaﬂogdns eordpduads. sIfaot @br(xmamiallysavailahh rﬂ:DmpDunds of the

I F del t
Formpl KDAR bF ol Bparesdes v Bt soetatrinabhip et
tcchduﬁhe% néclﬁl'idueWhllchaﬁ@ ﬁ&%%%ﬁ@ td thak nthéh@(ﬁﬂ@fovﬁnostﬁhi@hlmy similar
onpounds of the invention in an alternative and
comw@nés ot icakniawes Wireh are @nﬁog@usmthmﬂwr&smmbﬁd ur\/ﬁha lanampleS
For e%l%él%sﬁaﬂc&a cf ghe%?@eﬁ 'té%:ﬂﬁlg}lgsegr? ﬁp 9 8 d l, %%n R¢L &I Cﬁoﬂ&gy of
eren ua rea

examipiythb eorpgmfrmrofel@k Edimﬁllﬂef Xenenlticls Rége‘ isrméﬂhexﬁ\l_%l’iablhloro and Pg is
route (i.e. chemcal transformations erformed

acetyl B baipreparedisingihepioeess alusiraied ip ﬁ@%‘?é“)&s%@i%m% ed 30

hereinbefore with a particular reaction). ¥hen a
phar maceut i cal F§° o8Blacs@l,t ofcha azoki ne
derivative of %hg Ia—+——+s—%eqU|r r exanpl e
an aci d-additi G salt, Ft nay be obta@i néd My, for

exanpl e, reaction of said quinazoline deri
a suitable acid using a conventional proceduh@i Ldeionine
facilitate WO 2005/ 028469 PCT/ GB2004/ 003937 3YesON

i sol ation of the compound during preparation,
compound may be prepared in the formof a salt\that
is not a phafnaceuti {?;Oy acc ptgbl e salt. The

r e(‘gleﬂ(q}? aj‘ &p t dl eﬂl %32(: ahhydride HO N AH
CH,0 7 oMF A CHO pyridine. 2\ cH.O N¢l

3

Reaction Scheme 2




conventional techniques to give a pharnmaceutically
acceptabl e salt of the conpound. Such techniques

wO 2008028d6%, f or exanpl e i on exchange techni quesPEE/GB2604/003937
re-precipitation of the conpound 5 in the presence of
a pharmaceutical ly acceptabye—counter ion. For exanple
re-precipitation in the presence of a suitable acid

S WReacasn BHentc® gy Be perfRydiseChy el sitRledGhsh 1@@gplyi tdBompounds
salt. In the section above the exHr ession "Inert

withig e rpgent srepificationwhick arevish spasificelly dibisiraisd(for eaaraple to introduce

; rtl i : . Lnterpedi at es
2 bt Sl A AR Pohion AT Bl P PR . e
yi@bropainds bethd Foimeld I nedicaimertialliPraegitabdd éranayobe prepared using
Startin eri als ounds of Fornula || _ar
5. standgigh e 9 SRS DOBRTH) (oS g baks ser U5 g27965.
C QR
T e ey Rynd of

Formplt I& mith asgeanpoppd pt¥VeonLVh: st ed her ei nbefore, such as
WO 96/15118, WD 15 / 66099 and EP 566 226. For

exanpl e, the co of Formula Il ma pr epar ed

in accordanddw actd on SchemePa—N; RSfH HN

Pg-0 \ \- IN RX RLX I/ N Xl (R Xl NH2

(ii)y / (RB)" HNHO\ \' N N I | Reaction Schene I

WO 2005/ 028469 PCPf¥882004/ 003937 -40 wh&Vein R, X1,

R5, Lg apd.n are as herei nbefore defined and Pg is a
Wherﬂﬂ}&gogf c&;gr[mé;glg ?) Eor Se 8

lg §Epup as hereinbefore fined and Pg1s a sui(t:’ablc protecting

10 group. For example, Lg may be an alkanesulfonyloxy group, such as methanesulfonyloxy

and Pg may be rert-butylcarboxylate.

The reaction of the compound of Formula IT with the compound of Formula XVa may
be carried out using analogous conditions to those described in process (a) above, followed by
removal of the protecting group under standard conditions. For example, the reaction may be

15 carried out using potassium carbonate as a suitable base, N-methylpyrrolidin-2-one as a
suitable diluent and at a temperature of about 105°C.

The reaction of the compound of Formula II with the compound of Formula XVb may
be carried out under Mitsuncbu conditions as described in process (e) above, followed by
removal of the protecting group under standard conditions.

20 Compounds of the Formula IV may also be prepared by reaction of a compound of the

Formula IX with a compound of the Formula XVc:

XVe

wherein Lg, X' and R' are as hereinbefore defined and Pg is a suitable protecting group.
The reaction of the compound of Formula IX with the compound of Formula XVc¢
25 may be carried out using analogous conditions to those described in process (j) above,

followed by removal of the protecting group under standard conditions.
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group. (i) Reaction suitably in an inert protic
sol vent (such as an al kanol for exanple

WO 2080%ebanol ), an aprotic solvent (such as drOKEBRP4/843937
a di pol ar aprotic solvent (such as 5
N, N- di et hyl acet ami de) in tHA2-presence of an acid, for
exanpl e hydrogen chloride gas in diethyl ether or

exaprundp pf the diooahlaofliayaks rteparediesing peicergdalsor process (¢)

di ,
o kA 908 LB R FREREL R MREY LIS BB

OrEompounds ofithe \Farmola il gk be pieparcdanM@ i Bk iniplelprbb@s () or
sence of a base, for exanpl e potassjum cargonate.

pr | . ) N
Pfoce?ﬁgi)%av@e?%sm whigh the@royngepissrias nR| i aparaprialdlypctionalised
; itablCATRS i nple, 0 to 150C
5 with gg‘lntﬁ] g%)l y at{i&tgw%%éég{b ]%'%%Cp %? P}E}Qm{(grr%@?lgt ure of the
r dawbp@mds of the formlaiVIIIGheaagreparéd Pgngagynveetigedt frethods well
under standard conditipns for such reactions. For
knowg 13 &t B B eahe iy EPRARTO T BBt i AComERITghof the
Formufa XBa Hfeifbe?ad Qs BAREREoh Behdh® 1 R E880&P10Yivéthe compound
nmet hanol i ¢ ammoni a sol ution. 15 Conpounds of Fornul a
of thedforguda KHbwn or can be prepared using known processes
for the preparation of anal ogous c%fpounds. I f not
comercially avail abl e, conpounds of®the Fornula Xl
may be prepared by procedyges whichjare selected from
standard chem cal techniques Yo gues which are
anal ogous to the synthesis o tructurally
simlar conpounds, or techpigue h are anal ogous
10 to the procedures descHbed in th anpl es. 20 .For
-exanpl e, standard chem cal teghni ques are as descri bed
i n Houben Weyl. By way of exgﬁﬁle t he conpound of the

The ﬂa%ﬁtg%ﬂggaglrélxp 3 n%'b‘él?crﬁ{)%e% frorh thel BohIHotd of-ﬁ?]ﬂ'rﬁxlé:fl’![ Bliflg

_ acetyl may be prepared using the process
convgntiopglttecingphes.n Reaction Schenme 2: CH30 / | GOOH (i)

[%tl_cﬁfngﬁ[ﬁﬁ%e& IKI/IEN' Eg@p_‘l aO #}gzmagt%_ﬁoau&d »&fﬂ'}}x gppound of the

15 Form@HAdhekointifdde defined ARt dngloaybhildnEd Mokd dedck¥dd ih process
N'J DMF CH30 \ N pyridine O O\ I N' Reaction

(a) orgrerese(e)-

Compounds of the Formula XX may be prepared, for example, using process (a),

process (c) or process (k) above.
Compounds of the Formula V, V' and IX are commercially available or may be
20 prepared vsing standard techniques. Compounds of the Formula V’* may be prepared using
standard techniques, for example as illustrated in Synthesis, 1993, 12, 1233 and Tetrahedron,
1992, 48, 5557.
Compounds of the Formula X where m is 1, 2 or 3 may, for example, be prepared
from a compound of the Formula IV by alkylation with R'0,C(CH,),-Lg, wherein Lg and R
25 are as hereinbefore defined, in the presence of a base and using analogous conditions to those
described in process (c¢) above, followed by transformation of the ester to the carboxylic acid
(for example by saponification or acidic deprotection).
Alternatively, compounds of the Formula X where m is 1, 2 or 3 may be prepared

from a compound of the Formula IV by a Mitsunobu reaction with R]OQC(CHg)m-OH using
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WD 2005/ 028469 PCT/ GB2004/ 003937 -41 Reaction Schene
2 may be generalised by the skilled man to apply to
WO wonseedds  within the present specification RG¥H/GH20a4/803937
not specifically illustrated (for exanple to introduce
a substituent other than nefthoxy at the 7-position in
t he qui nazoline ring). Conpounds of the Fornula I1]

analogpgs %‘H@r“é ithoge %ﬁﬁambeébn resessay ahsye plolped By trapsigrmagion of

)

| \Cereyn b@veprr_ﬁﬁaredmtdawnhmnhltMamfvc pravespourechrovided as a further

Formula Il with,a conpound 0
feat“’ffgo Pigseniy eRiip) t Fleyith 8’6 Hr%ceés %ﬂf%‘%ﬁég%P%O@r oup
aspr&hg Res ﬁfr@lcldﬁfaiu?@gf tHe gre?&t'lﬁveﬂtﬁh‘ tl‘feﬂplls%rowded the

protecting 10 group. For exanple, Lg may be
compabidaeiste Formplaxyl g}ﬂbuﬂﬂ éﬁmid %X mmmmf f(@rqhhchlxg/

SRRSO L MR i i 0 o
compoRhdddra 6 Y8 (Reg- chmo@tamdaﬁﬁnﬂiyu)pqﬁham @-@Hb

conditions to those described in g%ocess ab ove,

(3-chicap MO B inG) ST RIO 1 B8 it G- 4 (el o fugrvgeino)-7-

. I 4" be
meih G ARABE O EET Y B T RO Big I QAL LAY 7.
difludraselindy-Tratetholx pyuinadolidicayi2eonpipesdia-1-glladeabhaddi | uent
and _at a tenperature of about 105C. The reaction of

Biol 1 und of Formula Il with the conpound of
l'{?] RbioR dEBYitieDEF &fi‘l{(}fduﬁgg Wk agéég&'a 1Mn5§ e B%lkeld protem
condi tions“as described in process above, fo

tyrostpyg kirraserassays afwalhas iprcolt basei rpg)ligcnau'm aﬁsdmbﬁcmanhiarm vivo activity
ounds of the Fornula IV may al so be

condi t.iqns. 20 Cor.
was aﬁe&egrlggge&gggagtég{c{%n of a compound of the Formula IX
a) Pm&mmrmm \Agﬁoaiﬂlﬁrﬁﬁﬁ&ihm@s&wc Lg Pg-N)---0 N

R'-Xt erein L ' and R are as

hefhds Wé’e‘ﬂ%ﬁséfed &g ahelify hd t@gcm@p@mﬂdp indibit thsboephorigtion of a
s i TSGR Sl b OTBPHAR AL KRB L.

0 LRecumbngmamaiao:ghmu&* fxagm—imtq iof EGHRQ efHBJZS@dC&W (deegbsion numbers
A SN DO N TR TN TN
baculovirus/Sf21 system. Lysates were prepared from these cells by treatment with ice-cold
Iysis buffer (20mM N-2-hydroxyethylpiperizine-N’-2-ethanesulfonic acid (HEPES) pH7.5,
150mM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCl,, 1mM ethylene
glycol-bis(-aminoethy! ether) N’ ,N’ N’ N’ -tetraacetic acid (EGTA), plus protease inhibitors
and then cleared by centrifugation.

Constitutive kinase activity of the recombinant protein was determined by its ability to
phosphorylate a synthetic peptide (made up of a random co-polymer of Glutamic Acid,
Alanine and Tyrosine in the ratio of 6:3:1). Specifically, Maxisorb™ 96-well immunoplates
were coated with synthetic peptide (0.2ug of peptide in a 100ul phosphate buffered saline
(PBS) solution and incubated at 4°C overnight). Plates were washed in PBS-T (phosphate
buffered saline with 0.5% Tween 20) then in 50mM HEPES pH 7.4 at room temperature to
remove any excess unbound synthetic peptide. EGFR, ErbB2 or ErbB4 tyrosine kinase

activity was assessed by incubation in peptide coated plates for 20 minutes at 22°C in 100mM-
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WD 2005/ 025469 PCT/ GB2004/ 003937 _qg2_ Compounds of
the Fornmula VI may be prepared using process (a) or
WO HI03BB4® (e) above, starting with a conpound(i/eBP&p03937
for exanple using reaction schene 1. Conpounds of the
Formula VII may be preparedddisi ng, for exanple,
process (a) or process (d) or process (e) in which the
HEPESy pdy .4, ederesmattesphosphRt (AJPappKoprdna¢retagion for the respective

enzypl DA MRCERT s S\ el Fifal R PR 8 Pl eon 100

with ¢kt doniPRMn P DMITA(FRA] tticBEration \We D 159N HeabRdRae Wehlinated by
known in the art. For exanple the hydroxy protecting

the regrayahof thegliquid cgm@gmléﬁgfdh%assg)h’@llop@d i [veasking & the plates with
PBSJ?erelnbefore descri bed in Reaction Schenme 1 is renoved
0 give the conmpound of the Formula XIIl: 9 HO RX N
10rh¥lilnimobilived phosphepeptilegirodipt BHtheryaction wasdetected bpm
t he coppound of Fornula Xl u5|n9 conventi ona
immunglagiagpedodshdrtlynplaten drert inprRetadfiondP sumytey atggmteraperature
h rodink IRPEds Hat W T @k nfbukd 4@ £
it %gr el ng]l’ f Sc;i)rroe ndgplﬁlr?g}g usi ngS ar‘%\ ogo%gecon tnlﬁjcglnst G0 from
UpstathBaxtedtiaslogy b dibllowing extersive Waahingr plpieo wsstre(e@d Wlth Horseradish

Pero GGTR CHRE o ot oo g BRA S s rom

Amerskam HRPBE miMABPAHEHE té?ﬁpdr:ﬁtﬁreFQiﬁBﬂf@rtﬁér \Mshﬁg AHRX a8fi @ity in each
conmercially avail able or may be 20 prepared using

well @‘ttbmlawase"emu@dégionmﬁﬁf@@lm ysingf22t- ﬁ@xrmodlrfar%hwbelwﬁyazolme

ared usin techni for npl e as
surforfy (OEARREe i SR dr (BT ShErOR 3G 8 QhpSiE
Tehaahigeltdn of cél%ﬁ?aiev@ﬁ)pm%ﬁﬁ%}d tﬁ@ﬂ@ﬁ?ﬂ)@%cﬁ%t)t s Rordvel By the
X where mis 1, 2 or 3 may, for exanple, be prepared
meaSlﬂrﬁmﬁmapf@bpmbm ap03reorra MalecalanDayicea MopmaMan migroplate reader.
Kma{( é%ﬁg}g{;%or L I&%géo%hg \Ja?hgﬂ'g%sgd ) %rg 134 evaﬁ aThlS Was determined
by caleslanign aﬁaiem:gmmramdéftaommuﬁ@tmhmereqﬁﬁed idheide 5@% 1nh1b1t10n of

' ess (c). above, follo transformation t he
phosp@@f)éﬁlthndnttmé agsay. b’g;{?{ap ge gﬁﬂ}psplaqr&an%& 3 p:gc%lﬁtcd from the positive

(vehi@BBAR AT93hE ABz fve REhHIE nBIRRTOFR T RB) values.
b) EGFR driven KB cell proliferation assay

This assay measures the ability of a test compound to inhibit the proliferation of KB
cells (human naso-pharangeal carcinoma obtained from the American Type Culture
Collection (ATCC).

KB cells (human naso-pharangeal carcinoma obtained from the ATCC were cultured
in Dulbecco’s modified Eagle’s medium (DMEM) containing 10% foetal calf serum, 2 mM
glutamine and non-essential amino acids at 37°C in a 7.5% CO air incubator. Cells were
harvested from the stock flasks using Trypsin/ethylaminediaminetetraacetic acid (EDTA).
Cell density was measured using a haemocytometer and viability was calculated using trypan
blue solution before being seeded at a density of 1.25x10° cells per well of a 96 well plate in
DMEM containing 2.5% charcoal stripped serum, 1mM glutamine and non-essential amino
acids at 37°C in 7.5% CO, and allowed to settle for 4 hours.

Following adhesion to the plate, the cells are treated with or without EGF (final

concentration of Ing/ml) and with or without cornpound at a range of concentrations in
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AI ternatively, conpounds of the Formula X where mis
2 or 3 may be prepared froma conpound of the
WOE&?’H’(W@ IV by a Mtsunobu reaction wth R OREIEBINE43037
usi ng WO 2005/ 028469 PCT/ GB2004/ 003937 -43 anal ogous
conditions to those describdd—in process (e) above,
foll owed by transformation of the ester to the

dimetbylsbifoeyitie OMSQY (9 ﬂeirfirmmmre itppbetagyoior fHidens. | BHrllaying the
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PhaBRRAL bR .L,Mussm&%ﬁp Wﬁs el ta§ 546?1% 8@h g a M§lecular Devices

her ei nbef ore defi ned | es of such onpounds are
ThcrreoI{/Iax rmcroplate reader. Inhlbltlon of proliferation was expressed as an ICsq value.

This %%s' Ceh? pHne cglg oL cutlgwon A ba ltx)aFHH &f ci:om ound%zlt wag}requued to

uoroanl |no oxqu| azol

give §0% (r{bifi8n ehpotifer@idnl ll@k@m’geldf pe)lifdratién was calculatcd from the
met hoxyqui nazol i n-6-yl } oxy)pi peri din- |I-yl]acetic
positiye (ehi plpaE@f)fa@ql;n@g@pm @/c icle. minus EGF) control values.

C)In?ig&%%r Al sﬁ?:) 7- met hoxyqui nazol i n- 6-yl

eri | -yl ]acetic acid. Biological Assays
THD ﬂ(r)ﬁ(',bltory activities of conmpounds were assessed

non-cell base tei.n r05|ne Ki e .assa
o B treastr e (b B3 Bt KD RbouR LU0 HEaRaY D o 2 Lovo
tumob@blordcth] WiiddcAGinoHialabtaidd fY6E tlﬁﬁ&?@@ﬁﬂi Fé?nf}f@ BQGKs At ymic mice
studies, a) Protein Tyrosine Kinase phosphoryl ation

(Aldepley Hork, Fifis geeelypateasur es the abi I i ty of a test

g %%reﬁ\# g%tlg &%Iﬂ)cbwr}&‘h en) f%%é ere tlgéi ﬁn‘% mag}t%éa:f) &l%erley

Park tnyrregsﬂnreq)rkssnﬁ:ﬂeolemy@m Syd?@rﬁ@ll’m P?NIIceIWHré Bewet Wl Abarrier facility
nments of EGFR, erhbB2 and erbB4 (accession nunbers

with L5 g ainek CYIoTEn ROy BBaersgderd oo piiengd Boeronad
proceﬁﬂl%s AR %Z’fb‘ﬁgl #l Bn'ﬁﬁ opﬂ?éékl]of?’ {JVE%%/ ()?f é BYeh mmﬁles,ﬁt(&ﬁorectal

were pre romt ese ce atment Wt
adendceesimmabatobthiyied Southé AT CC) Geddgrafts were established in the hind flank of

sonol DAL LB perL 200 N 2t sl (PG el e
med13<Fé'rQig1meél ?Féga'y%ﬁécﬁsg in te{élt leﬁ}g randomised into groups of 7 prior to the

treatnhén,t WithNopdounador echord ccmna)d:'thdt '@Eﬂ'dﬂu)inispﬂrutormeaiaﬁaseo 1ml/10g

body 4RI T O PV A aes Burres Pcoertiy by dubletal g S caliper

measn?xreﬂlteﬁﬂ HS]‘A? %Prﬁ{ﬂﬁ‘(ﬁﬁ% hBYwidih x aNglén%tthyx fvfiith) x %ﬂ:/ﬁ) where length
phosphoryfate a synthetic pepti made up of a random

was tholopgésy hametdr aca‘os:t teeitonéwi ahd w;&lt}awaméleandesppndmgrperpendlcular
Growt%{pgﬁérggrg% start ofl s.)[udysvea%cclaIcu a?édl t}/)/ c()'\1'{115}))§1|1‘|§(())nr (t))th e ?nb;:_an C anges in
tumour volume for the control and treated groups, and statistical significance between the two
groups was evaluated using a Students ¢ test.

(ii) In vivo BT-474 Xenograft assay

This assay measures the ability of a test compound to inhibit the growth of a BT-474

tumour cell xenograft (human mammary carcinoma obtained from Dr Baselga, Laboratorio

Recerca Oncologica, Paseo Vall D'Hebron 119-129, Barcelona 08035, Spain) in Female
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were coated with synthetic peptide (0.2g of peptide in

a 100l phosphate buffered saline 30 (PBS) solution and
woO toosodzageed at 4C overnight). Pl ates were wash&er/&B2004/003937

PBS-T (phosphate buffered saline with 0.5% Tween 20)

then in 50V HEPES pH 7.4 a#6+oomtenperature to

renove any excess unbound synthetic peptide. EGFR

SmsEﬂ’thﬂlcomcE(bed:ﬂG)yPUkl menik genatywe) elaselgatly etels (19986 anasr
n peptide coated plates for 20 mnutes
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Tumcmrf”\‘ft)ﬁﬁaé’\@ﬁsedsﬁs@@f ek by Bili@d] $Bmik? cREiHerheRASRment, using -
(HRP) conj ugated sheep anti™-nouse secondary anti body
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tenperature. After further washin HRP activity

diamgiGr oS i (BP0 B0 STh Ve RSO E R IAT CAPYp

mhlb%ﬁa;ni'fg)ng GartOF (rBRnRhe W3 &ﬁéb}!&&%%&]h@&ﬁbh BEthe SRR R:s in

di am”monium salt crystal s M from Roche) as a
tumosubaﬂumaf@r thezantrol indaeatashgrofipse @mdnsianmvlemgpﬁwe ieveen the two

hi db h 15
gmu‘ﬁe“é@mff" g’%‘ﬁ& u?)’f'g§§§%éf/38¥\ﬁzee8?gt | i\cl)gnm gnt ael\/bl ecul ar

d) hERG chesdelPotassien Ch-minePinilitibRadedy  Ki nase
i nhibition for atg&ven conpound was expressed as

| CBos dapydetermpes §blh@’t(€raﬁf”ﬁéamPBW%‘QI‘E‘EPP%ﬁh%WIGP“?'H@OWIHE
t
thfw%%%ﬁﬂh?d@.ek*%%ﬁ%f o EOTRALE A FER Ik S ol el
r dikgearoémipiyosip frddngly FHEKN cmxpmlsmng ﬂtedxﬁﬁfﬁam:d@é channel were

osjtlive vehi cl [ u TP egative. (veh
arowfin ity EXERtf affeiun disae depTit: BERR Aok RRlcRuE ppmber
M22‘ij) Oddp[;ﬁhéhtee RyiBS By anbﬁcﬁﬁgaﬁm%séwm&mn@m |ﬁr&dﬁc@f)umber

ound to inhibit the proliferation of

4- IObéﬂ)(P)le% thrmsf@eqﬂwaplamgeraﬂﬁgg dechnobrsicso bmumewmbe@ fP916) and
t he rican ect j.an
o4 me GRS EC R TaEA e eilbi i COTSH QiRSlo ds

befor& E&Eh axpEBmERt] thercells wéle dethchdd ﬂ?@ﬁ@ﬁe gssu@ diltire tlafagviat accutase
medi um f DMEM containing 10%foetal calf serum 2 nM

(TCS Biologicals) using standard tissue culture methods. They were then put onto glass

coverslips resting in wells of a 12 well plate and covered with 2 ml of the growing media.

For each cell recorded, a glass coverslip containing the cells was placed at the bottom
of a Perspex chamber containing bath solution (see below) at room temperature (~20 °C).
This chamber was fixed to the stage of an inverted, phase-contrast microscope. Immediately
after placing the coverslip in the chamber, bath solution was perfused into the chamber from a

gravity-fed reservoir for 2 minutes at a rate of ~ 2 ml/min. After this time, perfusion was

stopped.
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treatment with conpound or vehicle control that was

adm ni stered once daily at 0.1m /1 Qg body weight.

WO 398V 0l ume was assessed twice weekly by DICEGBIOGH/003937
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mcthoﬁé’ t(pgllvélﬁ @élﬂhné/fﬁ%f‘év%?ex??éséésgﬁﬂ %éﬁg L@;}Eﬁter %bx‘%&m tifeinafter

) formula (length x wid
Clong 24’ y8ls)- wher e Iength was the Iongest di amet er across

t dt h orr ondi ,
ok ST PRt T RS T BB Sfee poceos
modlfieﬂemgremhedvaﬁa (@MEM) abesinhg 10O RRE] %eomefseﬂuhae Z'Tﬁﬁrg]utamme

es in 15 tunour volunme for the contr ol

and 1 %mg/é'%é%‘l 10 Bupd 5% 8ir nqubetoeatl 37SC gbelfs wern berVIgetw\ﬁem 175
tock fidle I . & Stk gn t Lest.
stock A% bR e LR KRBT RbRNE DultE AR hes PHT SRR}
10010THS} arabisayesekel wing 2nas of Teypaini (1 i26¥gnhl)d etl@ﬁa&mﬁ&ffﬁﬁiﬂx@@traaceﬂc
d(ﬁgﬁéﬂg |t the tail current flowi ng through the human
act TRy bsqlufon e@sﬂ%wmsm)sp@ﬁlé@ ere@rqyabé\é@dwm Cell
densnﬁ%@ﬂﬁ!asurcd using a haemocytometer and viability was calculated using Trypan
Blue solution before being further diluted in Growth Medium and seeded at a density of 1x10*
cells per well (in 100ul) into clear bottomed 96 well plates (Packard, No. 6005182).
3 days later, Growth Medium was removed from the wells and replaced with 100ul
Assay Medium (phenol red free DMEM, 2mM glutamine, 1.2mg/ml G418) either with or
without erbB inhibitor compound. Plates were returned to the incubator for 4hrs and then 20ul

of 20% formaldehyde solution in PBS was added to each well and the plate was left at room
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20 Human enbryonic kidney (HEK) cells expressing the

hERG encoded channel were grown in M ninnum Essenti al
WO NestoasmeoEagl e (EMEM  Si gma- Al dri ch cat al ogue rOImEE1004/003937

M2279), supplenmented with 10% Foetal Calf Serum

(Labtech International; progct nunber 4-101-500),

10% M serumfree suppl enent (Egg Technol ogi es;

- . . | u 2

e . T e o I 8 D SR pipetce,
100plaEPB S2badeided e eahwetbgnd thameminovédeith alth@ltivieael pipette and then

detached fromthe tissue culture flasks with Accutase

S0ul REE g agpddedgp eahsyelli Slates wersdparsgaled 9ad stogad fouppto 2 weeks at 4°C.
SRRty o B AP LS e YD BhfRR qpog vt

200uIrBBSf THbeéh I @idde®y@ding.1 dabliet 8APB ST diwech @8Pp6Iedbr (Sigma, No.
ass coverslip containing the cells was placed at the

|
P356 0 4 biof dotbla diiHehBxO L veimbeplatsorshenihon 200IiBlecHing Sotion (5%

Marvg g St Pl ae) IS el o) s g e aneiBued for 10
minutB) BISKENS S1a6dn WhEfeBRAOPBsing APREE Ahgley andboRll 0PD3% DHton
the coverslip in the chanber, bath sol ution was

X-10(herB % 3t addeddo phrmneghalisp dhe dellond fier Igrminutes; the gplate was washed

with JREPERY Tvieds o i Bich 2o muBeife Softtips aiioddrsisise esin and
incubited f6PAZARA0 3B bwingrénd vRRIfGRe BIRRINESIIRAM Wit Iblate washer,
borosilicate glass tubing (GCl20F, Harvard Apparatus)

30l ofgiblgt ol felanal aepbpiphe FreB D U Genti byt (epitopersiosphve Fyr 1248,

: fi i.th pipette sqlutjion (see ,
Santaf BiraN Ao ey S E P ool P9 St SEREaR sgged o cach welland
incub&8@ £ LARRO T THA @hib RHEArFARFBIAIR i bl Ghs rdnfdvRBRORthe wells using
200B, Axon Instrunents) via a silver/silver chloride

a platgvwagher Ik wed dyswage0grRRM HTHecema20 wosiee atiegd atpdate vesher. Then -
earth ectrode. This.caonsisted of a silyer/silver

30ul elihgra- 5 E‘#?eg%ﬂ'é%r it 168 sgon graniheey (MolsFilar oBeydNo.

A~ll(ﬁf8?{'dﬂmeﬁrl!:ﬁd igqa]o%?% S@llion\Rrs L8EY et Refi NErMIRSE onwards,
cel'l configuration of the patch clanp techni que.

whereRel paswbleg plates eale protectedtfiarh lightsexgonge.at thas ftegalbnggaling with

otential of -80 nV (set, b he_anplifier and

olack BERTTE (P, Bhesafiles Pisbo by 25 PP then R gecondary

antib(ﬁ%@émiibﬂﬂﬁé@ réifiVet Gtcin thevagls TR 18 @y20bd! BRE Y WveBn 20 washes
(C anmpex, Axon Instrunments) was used to set a hol ding

using p plasnwiagtier.( Tson 1Pl BRE was addesl towach plateoincabpsefasti O awinutes and
oen B S P YL 0 SRCRICE G
then, %g%t folo dq%ulby\;'\g]é‘f 6\%@%5&%}?&&?5@ %vagﬁ’%'g ""I;I“lEré SIRBTPBS was

Itaepr toco OwW pass tere
addedaopadhf wall arat platek Were réfealediwittebleck sdcfigl tapwand do@ad for up to 2

a [red, on |ine, by digitising this anal ogue 15
dﬂyf’ﬂéﬁgﬁé?f%er ¥Ke anplifier with an anal ogue to digital

CPRY BlubRiscenbBSigHhIgh EARSALIBH A RAEasIRS Js arCARIHELE K e

conputer running C anpex software (Axonm I nstrunents).
Instrudgnt (Agutniee BaodctinpgLtd.), a plate reader that can be used to rapidly quantitate
features of images generated by laser-scanning. The instrument was set to measure the
number of fluorescent objects above a pre-set threshold value and this provided a measure of
the phosphorylation status of erbB2 protein. Fluorescence dose response data obtained with
each compound was exported into a suitable software package (such as Origin) to perform

curve fitting analysis. Inhibition of erbB2 phosphorylation was expressed as an ICsq value.




potential and the step to + 40 nV the current was
sanpled at 1 kHz. The sanpling rate was then set to 5
WORS/02EH9 t he remmi nder of the voltage prot ocobCT/ERS004/003937
conpositions, pH and osnolarity of the bath and
pi pette solution are tabul af®d¢ 20 below. Salt Pipette
. (MW, Bath (MM Nad - 137 KC 130 4 MWCl2 1 1
This &’é@:ﬁ%eﬂm!ﬁ‘?fgb}’ finpsionpi e cojicertetion of ¢ompaERIATA Basrequired to

: ...Par r_.Pi . Bat: pH 7.18-7.22 7.40 pH
give gzsj]%@%l??r'é’ﬁ? o MR R e B 20 ¢ y (nosm)
2 7SHIRBEh ARSpHAGHadM RO prddER#EE 9f ETOHBI0AHN TIBREBImul4 Bvary with

Th‘? E%Eg!ﬂitude of, t he hERG encoded pot assi um channel
structuzgl change A8 fXPACIRd, H\GeRgrat #réivVItk Pagsessed by campayndseof tsgFerpula I,
5 ¥OgrhSkRAEE E BB 1) Mﬁ
may I nstrunents). ngllc{%‘g&? ﬁ%ﬁgﬁgﬁf égltf'hlgsg%frg? t gﬂ?rgior the above
testsicur rent anpl i tude, bath sol ution containing the
vehi » for ,~the test substanc appli.,ed to the
celoeba: ot dcigt hERben ek DR TOR MG no
siRi (b).cant 18;ahfiactangd) férixampiel D01 - 30RNL ude, a
curmul ati ve concentration effect curve to the conpound
walsst €hen cdhetip Gra eage, forexemplec.081 - ¢8 @M |
1 c Jati . ] d s.qantified by
0 SRk Ry PRty R RO B bR esence
ofByaway vfeaxamphe; @ableay ilosiraés the sétaaraFausdseatatie compounds

oA

af in tthe presence_of vehicle. 10

Figh ?E“p“t%%? ¢ eherrilredatyfram ifest{e) fondhe

inhibift)i%ﬁ%ﬁﬂmﬁyfdgme%’ﬁdsQBrotéiﬁ‘b#@sﬁhfi%lﬂtﬁg; uhfl® shows ICs.data from
concentration-effect to a four paraneter i1 equation

Test (ahfon gheankibivaanf ¢rbRfatyeosinetkinase ppacik phyesphbfylativs; belusin 4 shows

15 10 G fol 28 5 Bonts e R et 18 ST g
showal(Re dae féragiabitdhi ot iphbPRoMBeR oBErHB8h a MCF7 derived cell line in Test

(e) described above:

Table A
Example 1Cso (UM) ICsp (uM) 1Cso (M) ICs (UM)
Number Test (a): Test (a): Test (b): Test (e):
Inhibition of Inhibition of EGFR driven Inhibition of
EGFR tyrosine | erbB2 tyrosine KB cell erbB2 tyrosine
kinase protein | kinase protein proliferation kinase protein
phosphorylation | phosphorylation assay phosphorylation
5 0.004 0.047 0.009 0.006
7 0.003 0.013 0.017 0.014
10 0.004 0.010 - 0.013
20 According to a further aspect of the invention there is provided a pharmaceutical

composttion which comprises a quinazoline derivative of the Formula I, or a
pharmaceutically-acceptable salt thereof, as defined hereinbefore in association with a
pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for example

e I T e AN N T e e e s T = T T T T B T b Pl A et o e L A r A
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concentration was quoted. 15 e) C one 24 phospho-erbB2
cell assay This i mmunofl uorescence end point assay

WO meaelsie@s the ability of a test conmpound to ROWMGEI004/003937
t he phosphoryl ation of erbB2 in a MCF7 (breast
carcinoma) derived cell ling which was generated by
transfecting MCF7 cells with the full |ength erbB2

as tab@e) foZdR eréghzﬁ‘a %F Ej(?f ShpsiiBy, 'ﬁ@l‘i’e%uﬁ 8r 8ily ﬁlsﬁer?siﬂds dithiSiohd) Mispersible
overexp esses Fengt h d type erbB2 protein

powd@h er granalfes,eswmpz Or elﬁxlcsm&mzwplc@bdlses(for eQumple a8 4reggls] gntments,

cul tur nol red, fr
sels, Ghatitr 915 sbfieran Sespgraowh ok AT kg oy REkaR (o
example ¥ h @Rt difiayd pewde bH Aligdid M gbD} f%ﬂhdltﬁmls’ﬁl’adoxl b¥ i‘lﬁﬁfflatlon (for
418) in a 7.5% CO2 air_incubator at 37C. Cells were
examplg g 8 Eineky diviged mprderserdek parenigiab adnjgraHph (foperample as a sterile
. t - j : .
aqueoﬁg gﬁ_é@%%@ﬂ% E)V{a&«gr%t‘ﬁg ﬁéllt%}l%bﬂy 'fgtragx?us%l%(grl 1ﬁﬁam§§ular dosing
or as 4 Jupposigrifgr réctﬁtdvﬁir@]m nedi am net et raacetic aci d
(EDTA) (0.8ng/nl) sol ution. %As were res cgl
i DExC R s WA e leémtlonmshet P caiPRpTRL pRgedyres using

conveﬂﬁ@ﬁ@ %M&%E%&Lﬁfca%k‘élﬁ{érﬁ@ 'vklldlltléﬁo‘@ﬂsm i ! ﬂtﬁdcdh%ﬂ)dlglons intended

Bl ue solution before being further diluted in
for orﬁk@mﬁaymdtamfmamebdemb atmeredehyiring, sfectenit@4 flaveiring and/or
well (in 100ul) into clear bottoned 96 well plates
Prese%ﬁ%‘é %% No. 6005182). 30 3 days later, Growth Medium

Warhe hRIFRNESE bl @ingRaieneihhsis 20ahbiRA lvAeshewirnkord @fMipients to
Assay Medi um (phenol red free DVEM  2nM gl ut am ne,

produge 2 gielel dosagedprre wi b apcesarily wiry dapering upaniiee hofs reatedand the
particGRAPRUE G 4 RS ER AF TP SERHIE b WG ot o

admini@gatiaddl de Huhansegitihzenerally amdainhor BkahﬁeWa@mIOe‘f tngad 015gpof active
WO 2005/ 028469 PCT/ GB2004/ 003937 S%at ure for
agent {ORA HHIFRE TOThP: 9 10 By o SHD I SFPHALS Semppydeq vith an

approgg%itk g @&%h;eﬂf RESR of ek@@émt@tvh%ﬁ%nﬂ@%? ddafabRit S5 Ebout 98

and then renoved a nul ti channel pipette and
percenﬁmelgmofmmsomdom@brto each well. Plates were then

e L dng (L BineBs heRrtRb RGBSR P Gympound ofthe

ForrnMﬁ'I'vﬁll\fﬁfu@algﬂﬁﬁﬁﬁbc@ftﬁ@g W ch natbreZhd ke iAoy bof fﬁ%@ﬂdla@ns the age
(made by adding 1 sachet of PBS / Tween dry powd

and Sf(@fgthﬁamml or ERisBENdithye moutestl agaipisiEatiing qooTdERg m@f)ll known
te washer then 2001 Bl ocking Sol ution (5%
princi Fﬁéﬁ%d skimred mlIk (Nestle) in PBS / Tween 20)
vvaﬁ uadgl e dompduridsfubaFethulol fol Gherapentit esprophyladticrygrposes it will

senrsT b e d SRSl & LS vEsher S P00} of

75 P QR R0 il 8 00t e
will bemdmirdstentd ovice aggainteramdute is employed. Thus, for example, for intravenous
administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will
generally be used. Similarly, for administration by inhalation, a dose in the range, for
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however

preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg

to 0.5 g of a compound of this invention.




10

15

20

25

30

i ncubated for 15 mnutes. Follow ng renoval of the
Bl ocking Solution with a plate washer, 301 of rabbit
WO posysienal anti - phospho ErbB2 1 gG anti body (rEpi/GBI964/003937
phospho- Tyr 1248, SantaCruz, No. SC- 12352-R), diluted
1: 250 in Bl ocking Solution,sias added to each well and
i ncubated for 2 hours. Then this primary anti body
S Q}JH hh&énfo\ﬁﬁc'f’ tl{aﬁﬁl@\éﬁﬁgpgﬁrﬁﬁ‘o? t}ﬁ chBinVehi se@s RitRbRliferative
washer l owed by two 2001 S / Tween 20 washes
Pr0peumsrsgclaasp¢rat -eaneergiveperticithat ar@@dle&ed W aisa fenuteir4gd family

recep%‘r gyggg?tt: résiaehlb h.&[’f@%@%‘fs on da g%mj_:uffgb 3 drﬁl %%)%%CZZ ge}'i‘ profile,

S débidyly vmsc@aﬁﬁﬁ,dmma@resmhhvenﬁb@m QOIS KSuseful in the
wher ever possi ble, plates were qE)rot ected fromlight

treatnesnb 66 éxﬁﬁase%@r medieal soudjeonsymeiatp nl@nfa\pt i pa by bB araepies
4
tyr031§1§en s%sele% 2"&%% g'ﬁ ro%é%mlag?g E&gqg SO?JUf;e gn g;lb%%g t&‘r}grgsme kinase

on was fr
inhlbiftcbr@mﬁkbtan\aabdrm Iﬁlebdisalvsﬂﬁnhyn hywt GIGACH rBBfmeht. THire theX®mpounds of
washes Usi ng pl at e washer. Then | 001 PBS was added

the pregeng mnwwrewdr: ACRHBRLIEr thertreptment of mali zngny celfsharacterised by
inhibitioH Y %ﬁe YSinBR o iR éﬁ)ﬁ fﬂﬁﬁg &f recéhﬂ’{&nty?osfdér ERREs. 1@29‘&01&%%{ the

was added to each plate w t hout pr ol onged
comppnnﬂsbﬁﬁh@mvemmmm g) Ia”oﬂlllcat@ antigiveliferafive and/0d pmfapoptotic

. t | ed
andlop i TR S T R s BB PLATt Rty B el
tyrosiak kitfesheTrafRusn] e 'c§mpa_1|i}ﬁis ok HRIRERANEOcHIdINRE etfecRathbe

wel | was neasured usi Acunmen Explorer |nstrunent

useful imctherereve sl digaiendnt gfg thosegupiontsehpterieansitivato tdibitien of one or
more ég ﬁ'l% etﬂ?B G&E@(al ér&%@eﬁhh&s@g That fa]?ﬁﬁltnldgl%é‘% g}c the Q@gglstransdl{ctlon steps

Ser-scann
whicmmwmhtemmnmu dhetvivaf of ﬂhmrtemeefﬁelleb mcbﬁlr@muﬁ campounds of
pre-set threshold val ue and this provided a neasure of

the PiSES™E R SpHRIATR SRBACHEILB o SFEAYE Ty reA ey Qferéasty, benign prostatic.
hyperpladI BPEOIERerdORE i TRORSEN AN ARRARL By WidVing 8F

orrpoun was exporte to a sui tab vvare %ackage
anti-pielifefatiss eﬁ):qtgpant)cwaﬂ}partlfnemrmtmcmtroferHB tdCBptgr amtEH}eslosase sensitive

I nhi_ bi tion of erbB2 phosphor tion was ex as
cancegy Y8 ye{a Ge My O el ek A FoE DR S neisolid
tumod isScM@Sekl@b R TnfiREh1D Yn ye RintudrayinBRorRd, ahB&iso SOlld tumours, for

concentration of conpound that was required t gi ve

cxamgb%lﬁem%bpm%hladflﬂeblﬁmécklﬁo@p*ﬁé,rcyallfa@@t nelsdogwémal gastric, head and

neck,ﬁgh‘%ouﬁ.@g lbﬁ‘?.l (?lﬁ?r E?o?p‘?lgge% %%Var y?»&‘?c{ %]AU%S sta{ h?eéllal, skin,

testicﬁﬂaﬂmlgﬁoﬁisul@ﬁﬂeﬁﬁded;lvalraagﬁfseraI activity possessed by
npounds of the Fornula I, 5 may be denonstrat e%t?
t h@@fﬂ“l%% th‘é agpsstekihs H’t"ie’éﬁ*@’ ‘BFfed%E’é’s”‘?eﬁ agRERgHN the Formula

I, or zgéhé‘irggﬁcee,ﬁﬁgaﬂ%oaf&&ﬁ%bge Is\?thetﬁEreg)ia}o(rbSSE 95’? %@ ctaHl%n angnggor
f dkccencbmgtiosy, fu@h&Qbpect @Dthklinvention there is provxded a compound of the
Formula I, or a pharmaceutically acceptable salt thereof, for use in the production of an
anti-proliferative effect in a warm-blooded animal such as man.
Thus according to this aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in the production of an

anti-proliferative effect in a warm-blooded animal such as man.




10

15

20

25

30

Test (e):- 1C50 in the range, for exanple, 0.001 - 10
M 10 Test (c):- activity in the range, for exanple,
wo 020846my/ kg/ day; By way of exanple, Tabl e APCT/GB2004/003937
illustrates the activity of representative conpounds
according to the invention.sfolum 2 of Table A shows
| C50 data from T Test (a) for the inhibition of EGFR
t VARSidNeE 16 @SB e R JF thiB asiRBOsMha tiveRtioF Pk N pRvided a
shows 1 C50 data from Test (a) for the inhibition of )
metheg BB@chydﬁmguaﬁ@nkrm@sférapm:@ﬁm lphyephdrigtdsd asmal coFly anman, in
need 6‘% %@%alﬂjﬁ’egk I@%Q ET%(]B?S a&éﬁ@g@bh% o g(i/ %lﬁh’l%l %f( ?C‘ilk/g ggjount of a
quinazbiwesderiCativedeft the FOII‘muldﬂhlob atphmimaaéutpjang RE@phbad Jattthedbof, as
I(%282 in a MCF7 derived cell line in Test (e)
herei idgeeedabove: Table A Exanple 1C50 (1M 1C50 (M
I el
(oo el B SRR Y bimbics™ Bhuag o
quinadolumederllvaﬂnvemftthoﬁomiu]a E@FRphgmmetne:aByJ‘aB&ptngﬂa)ﬁlmher&E, as

.cell erbB2 tyrosin n otei n. ki nase. protein
defing i PBAR BT RACE gL 2R RGED I B PpRrevenion or
treanﬂé]@%f)hl@%é’ !u@ﬁdu@sﬂwﬁﬁﬁ@ﬁé LRRas AR iMhiBIHoA b ertB RBEptBr @ﬁ%me kinases,
0.006 7 0.003 0.013 0.017 0.014 10 0.004°0
such aS @Cm@nmm&cﬁﬁlﬂi ARy ¢rbBa. thefrarhimvolysgén the@fgrtahte‘ansductlon steps
t a pharmaceuti cal
Wh]c}l‘ fé\ﬁﬁ) h?%r&]l}%aﬁonkﬁf [Bh%ﬁ gegg a gw nazol i ne derivative
ofActcbﬁqugurorwﬁu&hbr, femlrea)f this aspraceitht dakhyoraheril phiviled a

alt thereof, as defined hereinbefore in association
meth%f tor the Prﬁvﬁalﬁlﬁae’éti?atﬁlavq qf these SHNAHE &/hiRh are sensyive to nhibition of

one of 8 ne TR, SRTRLHRELRFy IR ALSRL A EBKO B rome
and eFtIBIZ! cm@mztmﬂmm the §gnad srapsalbdrsstepsoxisiniyad theegraliferation

soft.c ul es, oys or 0|I suspensi ons, enul.sio
and/og AL PO el arichsompritr AdsEinEig 1Q S aimalp ghfecuive
amouhPéf 4 @Bh&%ﬁmé@ﬁ‘n{aﬁ% oﬁtﬁ@@"@hﬁulé@ &raﬁﬂlﬂﬁna&hmd?@%t?eptab]e salt
el s, aqueous or oily sol utions or suspensi ons),

ge
theregfpps Mwﬁhgqerr@pfm by inhal ation (for exarrpl e as a

f ! % ydll’?% t\é)' adt%ﬁhgrof‘égﬁtte fliugtalzpegt (%fqhglenérgﬁ’t? r? ntBFre 1%Brov1decl a

m ni stTation nsu for

compbumted)ﬁ/thd Fyinldd I mmq:em)mam‘buticﬁny RédepRibRY Al thereof, for use in the
adm nistration (for exanple as a sterile _aqueous or
prevegips, olEralpFY Pt ﬂzﬂse PHRQUEY Whist gre scapidive knisbibition of erbB receptor

tyrosm@'kfn%@é?&}éh% a%Bm‘bﬁltaflmisﬁGi:ﬁ nﬁigﬁiﬂﬁg that are involved in the signal

transduction steps which lead to the proliferation of tumour cells.
According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as

defined hereinbefore in the manufacture of a medicament for use in providing a combined

"EGFR and erbB2 tyrosine kinase inhibitory effect.

According to a further feature of this aspect of the invention there is provided a
method for providing a combined EGFR and erbB2 tyrosine kinase inhibitory effect which
comprises administering to said animal an effective amount of a quinazoline derivative of the

Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore.
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or as a suppository for rectal dosing). The
ositions of the invention may be obtai ned by
““)@@ 81¢% onal procedures using conventional PCT/GB2004/003937
pharmaceuti cal excipients, well known in the art.
Thus, conpositions i nt ended5410 for oral use may
one or nore colourin

contain, for exa
swheEinsp 2 fqr@@g%m%ofath@/a@wct ot the dnveatipy g’%ﬁg’é rmuded a
compmﬁd SR ForRhinadCs 4 eﬁ}%ﬂ%ﬁﬁ%ﬂ?@ dal(j %ﬁ'ﬁblé §'alf:t|ﬂgp:ép ?gr d@eﬁ#pmvxdmg

one or nore excip a sin
a corflined BGFR and eﬂfiﬁ?alytdsme\ldmse itehyta ety a@ecupon t he host

at;cg and Eh articul ar route of agmnlstratlon
R l%e? ”é‘%%gsr?ﬁ?té’? s PresenEmyeRiiongpeig igproysied the use of a
quma%gﬂhé]&e?fv“aﬁ@é Stné %Hﬁm?g,%éw éhhrrﬂeﬁ:@@t‘ic% Iydac egﬁéfﬂ’é gt tﬁ&reof as

exanple, fromO. acti ve
defingdiheraipbefofe mrth@nﬁnuf@ctnﬂemfmjncdl came vrplse irf the mreﬁtmecmt af)a cancer

ounde e and cqnveni ent .

(or o npfe BRe R e e R B Rl St RO B e duc,
bone 2h18dter, BBainfTN S, Bidash YoloRdctil len@bmbitgl), leadtal, eadRAS hddkORepatic,
The size of the dose for t herapeutic or prophyl actic
lung, ghenalegesgphagealo AYRsivAdPAETeRRG ProatEdepall $in, tegticplar, thyroid,
vterifdndhAlaY MRk according to the nature and severity of
the condi tion the age and sex of the animl or

pattaoenﬁn@rmoh ﬁ:lrmexrf«eum& affthiacepent of thaimxamxo;amefmd proyided a

nown r|n | es of nedi ci In u
meth%\%hﬁéfﬁﬁ%“&ﬁc %amaf)ena?aa?erﬁﬁ@efa §igph pulgemia, multiple
myelhRRPMbAGHA, Cb]l@‘dlh@toﬁ&-?e btad lbr ugeﬂsr@e}la] &, Bforectal, ndometrial,

adm ni Stered so that a 3ose I'n the range,
gastrigxizgag land neckl hepptik glung, r@ﬁro?isl aeropbagdsald pvaving mnqrat]c prostate
receiv en.if requi Ln divi.ded do
renal R HRE a0 YR a0 s Y B B e o Sdecgmimal, such as
man, PRAGAEsRh kauhent] ShieRbAYAs aliMiSstefiNg (%R Bal Qs ffective
i ntravenous adninistration, a dose in the range, for

amouakafriyunazoline dgjivagve of the Fegnwa Iwmphﬁ@n@qwnwmacceptable salt
there@feﬁseéél’v{neahg;% Mefd. Simlarly, for admnistration by

ose in the range, for exanple, 0.05
ntdegrding @5 fughétgpspent yf weiig¥tntivh Herdig prsvaded £¥@hpound of the

ni stration | however referred, particul arl
Formp T, G eerpaeRtic Pricesntagle ibere deigse fio gsgragiment of a cancer

(for eR2APRIsBlcABE WornPieBk4%hia, trRulfpie :%%m@ 154 @ﬂgfdu&,hbéne,
invention. ------- - ------- 20057 028469

bladdmbr@@@&b&e&%ﬂorccmcnw:nﬂavlegmmmdheadwatd nelels, hepatic, lung,
t he presen

neuroirBEPAFicRe o pEb P ERls R o DROE N Tea o, werine

and vphap&htégs that are believed to arise fromtheir erbB
famly receptor tyrosine kinase inhibitory activity,
arfss rpg}ttqng@ plgviehessipg sdethe gqaqgggqu1@@|ioxpﬂ19ﬂhqr@eutlc or prophlyactic

troatrf$E BF £bAALNar 5i0%sC UPRUAAANR 1o V1B EREng [PER]ArhObst other

are ex e use
things, the host treated, the route of administration and the severity of the illness being

treated.

The anti-proliferative treatment defined hereinbefore may be applied as a sole therapy
of may involve, in addition to the quinazoline derivative of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of

the following categories of anti-tumour agents:-
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5 treatment of diseases or nedical conditions nediated
al one or in part by erbB receptor tyrosine kinases,

WO 200&/028462 conpounds nmay be used to produce anp@fBBr004/003937
receptor tyrosine kinase inhibitory effect in a
war m bl ooded ani mal in needspf such treatnent. Thus
t he conpounds of the present invention provide a

() mablipdlifeitilenniihéGAdsTB Biugl indBbh8RaMdnsGREkSE, as used in medical
characterised by 'inhibition of one or nore of %ﬁe

oncolggy, su¢hya alkylating agsaist(for exymplsiciseplkiim asd®plalay dyictuphesphymide,

: f _the i.nvention. . be used tao .
nitroge e HABHI cRiorint ol G oA ABT Vg so s prastmetabolites (for
exampleaghofolaed such ﬁyﬁﬁdwmgyrﬁﬁfcﬁfd;s line dLlR6uAL PRI RbafuP rABftxed,

erbB receptor tyrosine kinases.

h%the i nhibitjion o _
met fiecitaynearabipesidesngddiyderx yareat ansitwnewresamtibiaties (for emmple
thraah& % Ik ; lyd / vention or,.. s

o O IRE nEforh RiE DicciRElh oldhubiefh, BARUR-i JaPein,idarubicin,
mitonkyehi-6i ddcgnomfcioned orithramycin)pintihieothy 2BnfsqtR Rk Mhple vinca
alkalot'é'srlﬂciei ne k'gnase t.hat .are involved in the signal

RS HIETISHRS Ahasting viglesine and visopiling prd tkpigh like trxol and
taxote3)f Mid/BboiedmEARSIAnbIBRYfor &3k eﬁgﬁ, | i ;

cpnpoung? 8? t he presgﬁ¥ iﬁbgﬁt' nggggng&%g%ggﬁeygxﬁgcand

tenipagisles AMsacying, epotecan anbeampbthpso);i asi s, beni gn prostatic
tenosi s

v h - as].a..( t heroscl erosis and re .

@ R e SR A S bR e ene
raloxifehe airblox feret dndubduxlyfent)) obfifogkh et pBAtowh réfulforls§E Rk Ahple:
p tyr osi ne J(I nase sensitive cancers. Such benign or
U]Vesf_%]ilt?, I

GRUARATOEERS (08 example picalutamids, flutaride, mihdarnne|aod eyproterone

acctat§)ONHRY A SttéJtﬂ‘ql:ﬁﬁ | o ltiple .
érET)_yoeI oma o?g%{?l;/n'p om,Hgggﬁgﬁg%)rg#ﬁ? etgﬁ%él}?%ﬁe‘%&m}m and
buseredinhppogestogens (furekamplomesgebtralddette), b @havhNShibRbRAR: example
col orectal, endomft rial, gastric, head and neck,
as an aﬁg&g[ﬁi, ’tropgllﬁ,g\’/or@g&ﬁ g}q!zﬂx’em@ggqﬁg [ag &dnbitasy af fameductase such as
finastdp@BCcreatic, prostate, renal, skin, testicular,
thyroid, uterine and vulval cancers. According to this

(i) aagsastwhith inhibil qaveartcelbimviakion €for 8x gl inthes]0pr SRR YAk bitors

. . Formua 25 I, i cal | |

e GRS ot

(v) fidhibhers ApR&eh ot ﬂﬂﬁctidﬁ‘,’?d?teké}ﬂgfer?sﬁ&?inihﬁaiB{‘soi\ﬁ.l:ﬂﬁg gfdwth factor

._conmpound of the Fornmula I, or phar maceuti ca
antibogies, gt fectaniecentoreaantibodies Gor axemplathe hptipridductibedy of
trastuz@ N oTlel Pt Lve ect. in a war oqded ani mal
rastor 3 PAGCGE U AR AL B Bbh ¥R B 250 e
transferase enttibians, thretiae kinagy aHibiomk dnBeets@thtfonthedSnase inhibitors, for

ui pazol.jne derivative of the Fornula I, or a
examP%HHF ‘&'@b’t“i’réé? the eptdeapal gspvithdagter famdlye(or exampledEGFR damily

tymsingq&,ﬁis@mftg{ogs dugp e manufacture of a nedicament for
use in the production of an anti-proliferative effect

E-(B-chl?;a%ﬂhlpmﬂ/bbudgédnﬂimmgeﬁ—(%mgpminBﬁﬂpo%&ﬁ%%@éﬁﬁle

. P 4 7 - According to a further feature
(gefitingb, 4@@%&&@%6@%%@%yméﬁthl%%-wqﬁ@weﬂ@xmqsmaa@m—%rame
(erlotiniBtBId7 A4 andr oduci ng an anti-proliferative effect in a

war m bl ooded ani-mal, such as nan, in
6-acry]am1do-ﬁ—(3—chloro—4—ﬂuorophenyl)—7-(3-morpholinopropoxy)quinazolin-4-aminc (CI

1033)), for example inhibitors of the platelet-derived growth factor family and for example
inhibitors of the hepatocyte growth factor family;
(v)  antiangiogenic agents such as those which inhibit the effects of vascular endothelial

growth factor, (for example the anti-vascular endothelial cell growth factor antibody




10

15

20

25

30

need of such treatnent which conprises adm nistering
to said aninmal an effective anount of a quinazoline

WO Hes/28469 ve of the Fornula I, or a phar maceutR(AGB3004/003937
acceptabl e salt thereof, as 5 herei nbefore defined.
According to a further aspesg—-of the invention there
is provided the use of a quinazoline derivative of

bevadlﬂﬁnﬁpﬂf'ﬁﬂdhtﬂﬁ“] c@mpauﬁﬂmﬁem@sembsmkdwseamﬁmram@asamm
t her eo as defined hereinbefore in th téang

Applisptiens W@ TA2AS96, V& 9U§‘é035n“fq11 874%?%%?114 \5’@ %%’ 155
fi t [

compb LR TR o by B Epeb TS B, EnpE BB 0f intperi
cvP3afanéi ghaiiidiaf gibkatin)o f EGFR and er bB2, that are invol ved

in the signal transduction steps which |lead to, the
(vi) prieserlardamagingarents fshras Sombsetastatin Adiapg coypaumds diKlosed in
el EEb TR Arpli B BPRES of. fﬁ%i%? G2 WO B Ko, WOp1Io2224,
VVOGQHE&E4&mHWM@G2MMﬁ16h are senS|t|ve to |nh|b|t|on of

one or nnre of the er rec
() Rt TR RN Am BT A G BrieGp i Be i@ g above, such
as ISfShﬁMaéﬁaﬂtméQlaH@anéq the si gnal transduction steps
ch’lead to the proliferation and/or survival of
(vm)tgan@tlmeraw Iapgromes,hn@mhpg fereex amgpilei aplpmaéhﬁ;Srfg repdacgpberTant genes

f f f
such a%?l?e\r,rgp e ?Iﬁ%’l %&(%f grnl%sReAIQ g%ﬁfﬁagg%nc- fected enzyme pro-drug

theraﬁfﬁipﬂﬁﬁl@hﬂsl sﬁ&l hytha&aR Mgt Rirgalebmirabe tiephidiskinat one®acterial
erei nbefore. According to a further feature of this

nitrorgdpeiese epryhand srpseachesofipEpase PAtigHt ¢lpignes tg chopotherapy or
e r ceutically
raciof PRI & mbteaif Obhct peinGaBRARERCEUL L O Y 1 or
(ix) iinhambiefipyappitoadss, ihclnding ion/dxlaniplmcevme rasd tn- motapproaches to
i nhibjtion of  erbB rec rosi ne ki nases, suc

e
incressegbR ST HARFESICGY OERHRTEIUF B, SIS TaPertngor Fbeptpfes such
as mt%h@ul@ih andlerelikid Q&Q%?ﬁﬂu%y&hﬁﬁ@romgﬁ Boioﬂ?@nﬁlﬁla‘hhg factor,
proliferation of tdnmour cells. According to a furt her
appraspesat defressed -tellaetgyo apprbanhes u@ngﬁrmf@&ﬂ inraungseslly puch as
cyonies PAREHT e S Gk einelielsulane ORUHorsteca Bpnogp et ines
and pefAEIRekPEAnt Ndibhpidmebbaies. ur e of a nedi canent f or
use in providing a conmbined EGFR and er bBZ tyrosi ne
ki Prebeonient eaigiopt Bry be achiawed bydy agelithe simulian¢rys. sequential or
net he
sepa%?:g%/olwélg éﬁ’ghe 1ﬁg1§rhcglgp€ogx§poﬂtﬁ%t% Fﬁgfﬂr?q}égﬁxgéggms%% d(,ro‘?nlﬁlﬁatlon cProducts
empley tZompoasdssf thils ma&etld)mmtbmttbﬂs §10ﬁgé emipe dbdccibed B&einbefore and

conprises administerin sai d ani an effective
the ofE bR GRC AR FARBPENE T Pheary e e os R 1Bl & 1

orAéCO?@ﬁ%E@&IMS EQbok HeafFeRRbRMefe S3hdvildes aSSitical product
defl ne erei nb fore. WD 2005/028469 PCT/ GB2004/ 003937
compngﬁﬂ:moanhge toiativeef the Fofmeda | ne definedhescinbefere and fn

the invention ther -
addmona] anti- t%rgou(:? agetnt & gefmcd Rerembe%ge for the conjoint treatment of cancer.

Although the compounds of the Formula I are primarily of value as therapeutic agents
for use in warm-blooded animals (including man), they are also useful whenever it is required
to inhibit the effects of the erbB receptor tyrosine protein kinases. Thus, they are useful as
pharmacological standards for use in the development of new biological tests and in the

search for new pharmacological agents.




10

15

20

25

30

conpound of the Formula |, or a pharmaceutically
acceptable salt thereof, for use in providing a
WO peaorsded EGFR and erbB2 tyrosi ne ki nase i nhidit/gBy004/603937
effect. According to a further aspect of the present
invention there is providedsyhe use of a 5
gui nazol ine derivative of the Formula |, or a
prrmmoautomanlnwwamﬂpstﬂ@édaombtondvﬁﬁgﬁsn-hﬁﬁtm @Ialrrrtﬂ@&
her ei nbefore in_the manufacture of a nedi canent for
whicldinlgss statgd atheswissent of a cancer (for exanple a

O <R R, A AT L BB 8 c oomr

ambibiteersperamod, dag ¢, al 3 tepipen®@e i @k rargaof 1825°0e ad and
uronal , oesophageal, ovarian

(i) OE&HWQE’POES Wﬁ%ﬁeﬁt%géf fr‘r@afgﬂous BReresR sylfatej|eypporation of solvent
dafydddu usihP a¥o@Fy ARp&athr v 0
e B L PP (Do ol
4.5-3Pmmgipwitteelbath tmmdﬂ@tdrefafmptto 68tG:ng a cancer (for
(i) C%X&m%%aﬁﬁﬁg%n%%asﬁ Bhe %%1% ?6%% h:%enlaglalg :im}!etr Icﬁromatography
(TLCbmaBﬂﬁﬁHSoubmegﬁ&aggghggectaI endonetrial, gastric,
head and neck, hepatic, lun neur onal , oesophageal,
(iv) ipy gefperal nthe ﬁaww @%ﬁeﬁ@wn@ Me§ f(d?oevediﬂs/ Tdhand / eridnalytical LCMS, and
ne and vulva] cancer) in a
reacn&g?l#}eg% Jf ﬁ?lﬁ%ﬁm] su&w in need of such
v) fma’l epatdmtsthad\shu%zkct@@ PSS ﬂﬁdé{d ﬂmaglnﬁﬂi(efesdit&nt@(mm spectra and/or
L an effective anount of a quinazoline
maSSanic 9hf4%e of the Formula I, or a

(vi) yﬁﬁl‘d’s{d}@gﬁz@ﬁ r&ralihdraB68R %ﬁ%@ﬂ %thﬁ%&s%ﬂ Rose %%&Q{gllh RELbtained

her ei nbef ore. Accordi to a furt pect 0
by diligeneptocess dehelopmery; preparaded were capeatad if robretrixgerial Gvas reqmred

R TRI e r——
in pm@(@%ﬂloﬁquﬁﬁ ffhtfve 0@ HBEBilane (MMNS %:PJ £ iEeh2 Mndard,

homa il e duct, bone, bladder, brain/CNS
detef‘BP@Q:@t 400 usingenerdestraisrdimethy] Sul@asierwsﬂehhamwent unless

other®fsé ifndl@a‘?&f"?Hccfollbwﬂ%eabbfé%ﬁﬁﬁﬂsaig(vie?})’%g ORL ?gealﬂgeqvgl dotiblet: 1,

pancreati ¢ rena
tnplet,hyqlmrtdt, mytrauitiplet; babsadul val cancer). 25 As ment i oned

e the sjze of the dose required for th
(Vi) R B s BV g s ey Gecpeimet e AR BYispls e thedl ar
(ix) sSlvERHEHWrd ,l;waeﬁleﬁﬁl%é h¥1uhR (V/%? képphs Afpendi ng upon,
anongst ot her hings, the host treated, the route of

(x) ma&;r&tpmt@t(b/é&)wme anwdwmhm slesteori angrgyf oft Meelédtdonastis betha ghemical
i ferati,ve treatnent def

d, The. ant
roniaafoR 26 il B R Bt i 3o ST R orasy o by
electropyay; PYRLY for ni/p aﬁ&ﬁilzéri 9bndrAlly. BRIyduhBRiCh Hﬁl@ca@@ﬁﬂe\fﬁﬁe‘nvﬁass are
of the invention, conventional “surgery o

reportegiAngrunlssa plienyise Halghtthe magsion queted dﬂw@'ﬂﬂdﬁ er apy may

) L 0 SR8 B s b U U AR o

and/or sulfur atom have not been resolved;

(xii) where a synthesis is described as being analogous to that described in a previous example
the amounts used are the millimolar ratio equivalents to those used in the previous example;
(xiii) the following abbreviations have been used:

DCM dichloromethane;

DMF N, N-dimethylformamide;
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-55 (i) antiproliferative/antineoplastic drugs and
conbi nations thereof, as used in nedical oncol ogy,

w0 Dopiesa® al kyl ati ng agents (for exanpl e ci s- pCatGBR004/003937
car bopl atin, cycl ophospham de, nitrogen nustard,
mel phal an, chloranbucil, bu8%i-phan and nitrosoureas);
antinetabolites (for exarrpl e antifol ates such as

DM# | uor opyr i niMiNrdimethylese®midegor our aci | and tegaf ur,
raltltrexedfﬁg_ﬁq%.ﬁ%rexate cyt osi ne ar abi nosi de and
hydr oxyur ea; ACYTEISUF anti biotics (for exanple

(xiv) aety BOMHekiB @sddstKigedaf ¢ AL An ablde@Mtonlalt (e.g. HCI salt), the
ﬁgxorub|0|n daunonyci n, epirubicin, idarubicin,

SPECIHE tSeRifEPHEEy ijté}étsalhwwe@twoaﬁan% t hranyci n) ;

(xv) ﬂlrﬁﬂamptl&tl' o 1%9&{]%7% oglte%lsg)ééa%l < WI\«%{‘ Far E}L lée%oﬁle?én Hele(—%ase
vincristine, stine, vindesine a Ad 'Vimorel BT he

matedal dwith xsolasi daitk eovaxed tcathd fret-dxat ferlﬁbﬂoﬂm:bharactedsation.

E t i somerase inhibitors (for exanple
-JﬁwﬂﬁgaodophyllotOX|ns like etoposide and 10 teni poside,
. I )

for exanple

ogy m_ﬁ%ﬁgsgétgﬁ?f%gﬁggg‘Df FrTRE M ST R

4-(3- &nl@amnadsnodmmé)mmmodg 6- [rqpllpa:ﬁ@am Fﬁ)@jﬂhlﬁﬂ&bﬁh@(l@ﬂ%g, 0.3
acetate), LHRH antagonists or LHRH agonists Efor _

mmoR,pRiprEnyiedided e ng, éwek)eandrpoaasauzrecam@@ Pmyg, 0.36 mmol) in

acetof?ﬁ:‘i’[g? Bﬁ}J 9ite ﬁl{l%t% e% a??&ﬁ%f%?&ncaﬁo%tr a?&?t)er evqporatlon of the
arona ase in ors or exarnp as anas

solvehtstundfzmlaeuum chamsidee and tadee 0p & &nﬁh)rcanethan&hrbe basicablution

tase syuch as . finasteride; 1) agents which
was WRHFE L iR and R, dpﬁ%agqfdﬂag(@wmé%kﬁfr fiek evaporation of the

solveﬁﬁhﬂhér%ﬁlﬂhﬁ | {BRGi duB Nab| bﬁx@ﬁéi by EHBmARY gtt)ﬁtsﬂﬁﬁ el eluant 1%
i nhibi tors of uroki nase pl asm’nogen a t|v tor re&epto

to 2% UM encithowplic 20mEnia)in idithidspmethsne) fto givohdtitiaeatnopound as a white

chg)ér for exanple such inhibitors include growth
SOhdﬁéaggT%’r nti bodi es, growth factor receptor antibodies

( "B NeIRaSHCt inh&:]aﬁlg;) 1.8 R 22E)) bidRaey, 2H)rm$ uﬁumpz 85 (m, 2H),
¥%b the anti-erbbl antib Fé cet uxi mab
2.87 ({dCQHSP)U"’ 4P (31t3ﬁin‘§ﬁ% (rask), AHOKIM: 479, 7.3 fras7ihle 8.49 (m,
|% ne/ t hr eoni ne ki nase
15), gbgﬂi§ﬂg bl &&ﬁm§qgﬂfgﬁ%ther i nhibitors of the
e gi-@eChibato- Z]-Iflmmtolamﬁlaol Bimeftiauiyl 64 (bfperidiexaypbeyjeiinkoline used as
the stk o b SFaned S Y BT fors sueh as
Step Wor ophenyl) - 7- met hoxy- 6- (3- mor phol i nopr opoxy) qui nazol i
n-4-amne (gefitinib, AZD1839),
6-A6¢ﬂ01()84'é3~|¢§1hlyb-ri#ﬂlrgno;mmnﬁ)-ﬁimc(taoxmmmphnhbxgh)aq:\hﬂ(mrhaol in

o PGt Gl TR o Bt b S BHeh gt Jessrbesindiagmale 25-5 of

in WOOR66(D9XE.DAY TRE adrhdl) dncPitmerd-Siuofniide 33 b6 of 08, 8 mmol) were
exanpl e inhibitors of the platel et-derived growth

suspendgsk io isof-prapanp! &4 mbr Thx mmuu@ wasrieatsidito 88° G finddnecflux for 3
hoursh%’ﬂ s tewa%re%%or}at];g tEc remd%c wa¥ crystallised from acetonitrile, giving the

product hydrochloride as a pale pink crystalline solid (8.16 g, 92%);
'H NMR: 2.37 (s, 3H), 4.00 (s, 3H), 7.34 (ddd, 1H), 7.48 (s, 1H), 7.52 (ddd, 1H), 7.61
(ddd, 1H), 8.62 (s, 1H), 8.86 (s, 1H); Mass Spectrum: 362.4, 364 .4.
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(v) antiangi ogeni c agents such as those which inhibit
the effects of vascul ar endothelial growh factor,
woO foosn2sessanpl e t he anti-vascul ar endot hel i al calT/GBIVONBI3937
factor antibody i>z WO 2005/ 028469 PCT/ GB2004/ 003937
-56 bevaci zumab [ Avasti nTM g9 conpounds such as those
di sclosed in International Patent Applications WO
Step 27/ 22596, WD 97/30035, WD 97/32856 and WO 98/ 13354)
and conmpounds that work by other nmechanisns (for

4- (S-Shmrpﬂeﬂwmnilm@) 6thydiroxy-dmacthoxyquiragoline (t v(33
a;é;:%\Féth Qﬁg—cﬁ - nbfﬁug’%(l‘éég%l 0? 7(%5910%31%?%28 fine dyr@cgc!hpcg‘lde from
step D{&STA 99D inthol) wisadi atvied irimefiahainR0Aan). I{C@'tcbﬁxi‘éted/Queous
99/ 02166, W00/ 40529, WO 00/41669, W01/ 92224,
ammey) @ 8} DalMasaddedspnd fogpltion hoated toat°Cowtls &irring ford aus,
causnfn é’ QFEE)ME&? of 4'18% foﬁnzfi%f)@d d’gﬁ%%l%ﬂ:«%sn(iotllgﬁeé @{, %ﬁl‘a‘?lon washed

ove,

with @igtHy e x 200 Q‘MD,lahal dged s dbss aps0°arnepaiphésphorous pentoxide,
including for exanple ap B roaches to repl ace aberrant

gwmgéhreﬁgod%éhmagffamtﬁrsahﬂ( 2,0f %ber r ant BRCAL or

SW S Scﬁi 1? ies eﬁ)ﬁ??ﬁgﬁr@s nefjcfgf'é #;;ﬁf @BYim), 7.64

(s, LD B3R d6,nENk9. AR %e 1 H), B6D@dEs H)aMasnSpsonmer 320 458220zy ne
and approaches to increase patient tolerance to

Step chenot herapy or radi ot herapy such as nulti-drug

6-{[(1-B#-Bh @a&%ﬁgl)ﬁg@ﬁﬂﬂ%i ABLy 18 (5 !cPﬂl)rb-E-'ﬁ%imbgﬁﬂ.ﬂeymmemoxy
approa I ng For exdnpl'e ex-vivo and 1n-Vivo

quinagggbmeaches to increase the i mTunogenl city of patient

R B SR G B SRS me
5.85 &WWME%%H% PRNAYSO /0. eBy-Bkyimul ating factor,
approaches to decrease T-cell anergy, p&r oaches usi ng

(4-mat mwléwbmbmm@q:bmrbow@tn (prepareq poin Glemicain Phatmegeutical

Bl (i kb5 5 280BSORENE T ISl 0, VBRI Rl RNSEE RS s

mmoBRdre h@ed! Ml the ﬁﬁithhﬂd&ﬁ&ate&w BsTOwithishifrirgl eatineRalseh\P hours,
be achi eved by way of the simultaneous, sequential or

4 ho%%m@h@lf&déﬁrw%f‘ mﬁbaneﬁdfqnym}apméa%éﬂew xgtate g cesium
fluontdE %‘i(‘)él]% 1? %Ibg%":ﬂl ﬁ’{ujl;sgﬁ tl%rlt% tfrwe osfa-}iézét r&ewabsecontinued at

85°Cd@§z§3furlkheﬂG helire ahbahefifaladditiohh &“h@&dﬂ&ént was evaporated, and the
phar maceutical |l y-act i vzll%gent withinits

appr oved
residgrog BB g8 DD AR Hpmandri-9 Aspaeh. Bhe aayeous layer was
I
exragtBo G L AR 1600 1), Bl L5 AP B ABE i e BT The
combémaddmmmbnhas @erehifed becaMgSap andeidipbiatsta | Thentdiddelwdpurified
by ch{(?rgg{%ggaley,édtglg% 6(5 teol f?‘%f(g:rl%/[g(gh /tcggce%?rg{eglagaeous NH,0H) in

DCM. The appropriate fractions were combined and evaporated, giving the product as a light

brown foam (2.40 g, 58%, allowing for 2.3 equivalents of residual DMA);

"H NMR: 1.40 (s, 9H), 1.60-1.65 (m, 2H), 1.95-2.00 {m, 2H), 3.20-3.25 (m, 2H),
3.65-3.70 (m, 2H), 3.92 (s, 3H), 4.68 (m, 1H), 7.21 (s, 1H), 7.27 (dd, 1H), 7.47 (ddd, 1H),
7.51 (dd, 1H), 7.85 (s, 1H), 8.36 (s, 1H), 9.53 (s, 1H); Mass Spectrum: 503.5, 505.5.
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Al t hough the conpounds of the Fornmula | are primarily
of value as therapeutic agents for use in

WO oded ani mal s (including man), they aper@Bses/onzes?
useful whenever it is required 30 to inhibit the
effects of the erbB receptoggLyrosine protein kinases.
Thus, they are useful as pharnacol ogi cal standards for

Step 4se in the devel opment of new biol ogical tests and in
h new phar macol ogi cal agents. --------

4 Hle f?ﬁrch f or 1 0g|
~(3-chloro-2-flnopganilinm)y Howtexy ciipipRPiddt-AQ0 RS IyuisFsolifin e

i LR - LLLus e the fol] ow ng.

P m b B B L 8ol S 7 s
Xyquinsdedinedroen stép } (350 rielomeson & dbsobrdif tiR888tic acid (5 mi),
andtCE|f'“S ECD; oggratl ns were carried out at room or

MEBTHR SO abeHe, Thaacessdriflyproacatiomsist wasavepomicdhand the
residuean@zdtrop8d &vfee with(hdnL. Gflﬁ@?%g%é\%!é%dﬁ-ﬂﬂ% b\gfeé’h?%lggtbgrgphy,

_over an@y rous magnesi um sul orat1’on
eluting glithehio 4%EE 1 MeOH ¢ dommentrated agueaus NEBOY) 6y BV aEQdporation of

! d 600- 4000 Pascals: 4.5-30
o e S RESHEHe k500 AAOSHGERI g . S0

cliHomMRogsanhes (2D, 1.002M5h, Qﬁ?t PL.QLQP@'(HQ QrH?,: ééégﬁg.gg (m,

chr omat o TLO) was da

| thin | h
2H), %97 (5 $HY g-@a ebﬂi{ 220 (81(1;1915,?782)3/ (ddd gke 7 a7, (dd,NET)c B.60 ¢dd, 1H),

752 (@ RS TR IR Lo Mg Bhediny S804 3143 2L 1 i on

Exampld%; (v) final products had satisfactory proton

tic esonanlg:e NVMR) spectra and/o
oxpanijling X b+(Nring

L LAY -1 ! Aty A ris A0 [ £ &)
iperidil-Y¥- Gindgjlidaecessarily those which can be
obtaine py di | i gent process devel opnent;
pMefwiacdyonate (@0.¢ ul dpthmeh]) fasmided dRspevibado aVafture of

equj,red; vii) when given, NVR data is in the form
4‘(3‘C%1Pﬂ621ff“8r‘2?8ﬁ{i’é’é‘)’ffa?th?faj-%i@énea!&ﬁbgwﬂ)@xb]ﬂ@tn@z@znegi‘l?,Qamg, 0.3
mmol) i dRMErSnRBand (I MR rdAPBIneflr@k! fhe grﬁxtsu%'eavr\%sasftgred at room

tetranmet hyl silane (TM5) as ‘an i1 ntern
tempegagire fori dleatrait ARG VRpOratingi ofghp evldents enidep vadud, ihd residue was

: f Q%] O d6). as | ve es ot herw se

punﬁe?nLHch ‘%‘ﬁ‘fgﬁ?éf?ﬁ@ ?‘b‘f’f‘%w%ggb\%{%@%ﬁ methane{ia AmmpeRia iy s ed:
dichlosymesliang) @it givélihe dialdRb@bourld as20whitd QARG OGImeIbRRS €1 M

%ﬁg@;ﬁqﬁ;&bbroad; i\él ii) chem cal syrrb(%f s have

t trugs A6 PRdpg 1-981 (My 3.2 0% (m.s3h 3188 (dy BD3.8a;(m, 2H),

[ r gl ven | me;.v.0 (QIRY

372 (o 24D, SOUENT RUs 05, L ABARE 1B 156 HRTaR aidis D 731
1H), 788 &bt s, dH) shét Gy, 1), 30064, dEl)y MasvQlebisurhMiETeigpheni cal

Exa ip ization (Cl) node using a direct exposure probe and
-lLﬂqﬁgaization was effected by

Preparation of 4-(3-Chlore-2-fluoroaniline)-7-methoxy-6-{ [1-(N-(2-pyrrolidin-1-ylethy])

mass

)

carbamovyl)piperidin-4-ylloxy}quinazoline

A mixture of 6-{ [1-(N-(2-chloroethyl)carbamoy!)piperidin-4-yljoxy } -4-(3-chloro-2-
fluoroanilino)-7-methox yquinazoline (204 mg, 0.4 mmol), pyrrolidine (0.14 ml, 1.6 mmol)
and potassium iodide (134 mg, 0.8 mmol) in dimethylacetamide (3 mi) was heated at 80°C for
4 hours. After cooling and evaporation of the solvents under vacuum, the residue was
partitioned in water, dichloromethane and extracted with dichloromethane. The organic layer
was washed with water and brine, and dried over magnesium sulfate. After evaporation of the

solvents under vacuum, the residue was purified by chromatography on silica gel (eluant: 3%
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25 el ectrospray; values for mz are given; generally,
only ions which indicate the parent nmass are

wo reporsied; and unl ess otherw se stated, the nESScBfId4/003937
quoted is (NW'; (xi) unless stated otherw se
conmpounds contai ning an asygpetrically substituted
carbon and/or sul fur atom have not been resol ved;

to 4% TNinetMdHRIi€ amnfohid efidolometRAE bRe’ B8 ihe E&ﬂpeund as a white
~anal ogous to that described in a previous exanple 30
solid{hemgndfifil-s used are the millimolar ratio equivalents

ta I (A=\VA o) | e, W
f ot ANAE SHAEL (DI P R AR 5 Bu . Rl 242 53 . 4,
2.62 () 21), or36r(at, BENES.75 GV 01 (& BhY) 4.64 (RANMEE 5. M0m, 11, 7.16 (m,
2(%%5/ 0%346 PCT/ G3B2004/ 003937 _-58 DMA
28), L ARARS0 Ry oAb, 200 ST 5 (B0 TR o FYMags spectrum:
gre a synthesis is described as |eading to an acid

addition salt (e.g. HCl salt), the specific
stTiedh{ [dr@E-(2rchdbrotthgl)sabimodpipeidicdnfjoxypd- 5 (xv) In
a es 1.to unl ess.otherwi se stated, all, NVR data, .
(3-°hE§°-5pantb°f?aé1&"&%-]7%% op¥Rinaziiipehsed s sfting malgpialpwg made similarly
to Ex8Rple SpRY& dnest 41e-éEH)r(kgrofztﬁ@arBﬁﬁﬁné)OﬁmeB{dx 1;61 0 |

~ characterisation. nple 1 Preparation
[(piperidig4ilosy uhagoliner(@6himigi A d)mmolratd @sopl@edthilisohlyanate (34 ul, 0.4

hyl ba vl ) pi peridin-4-v])oxy]gui nazoline
mmoljol 36 AR RO Mpb B B 3050070 5 o) wes
Exangsldgd dropwi se to a m xture of
-(3-chl oro-2-fluoroanilino)-7-methoxy-6-[(piperidin-4
Prepa i m-2rfluofaiiling)-7-metho - ii lcarbonyl
. hodid .1 mol ), and potassium carbonate (50
leljuﬂ,g . Z(gme acetonitrile (5 nl). The mxture
VaisMioBitioBiflyladrbbeylcHibride (39 0 BAHmol YA s d&Y RPHALIt] ice-cooled
. of the solvents under vacuum the residue was taken
mixtugipof $r(Felelhrco?-dhwetdeatiao)- THestoryatr @ipsoidin-#-ohoi glqwaszoline (120
hed wi.th water. and brine, Led over nesi ym
me, OFiRPED M SO EDsBRan T Ay EAE T PR rtlne (5 m. A

the endasTUbAdditih, EBRSthiXuee WaS stdéd 4tir66in Qé&nﬁé}ﬁt@[ﬁiﬁoﬁ’g B&BRY. PR mixture
silica gel (eluant: 1% to 2% 7N nmethanolic anmonia in

was difpted| v fodrel peamegthang, washed wifl witer aand boimp sud dried overwidgnesium

sulfatg.%ft&fs'géor%@hon fgﬂg@ S(a%jéi\{('\@ie§g%%hﬁg ng‘:il el %)EB %ur?éjeg(b@
chronft@aghe, ondilica gl Gludns:, 192 H) 2% 4 ND2e{t@nold-immén#9n (thloromethane)
to givégge’ titzté cﬁwgd ggé&h,?ta gﬁ}ﬁq(\ﬂgg%g, ’64%).49 (m 18, 871

'H NMR Spectrum: (CDCls) 1.93 (m, 2H), 2.05 (m, 2H), 3.20 (m, 2H), 3.29 (m, 4H),
3.62 (m, 2H), 3.70 (m, 4H), 4.01 (s, 3H), 4.64 (m, 1H), 7.16 (m, 2H), 7.20 (s, 1H), 7.31 (m,
2H), 8.49 (m, 1H), 8.71 (s, 1H); Mass spectrum: MH" 516.
Example 5
4-(3-chloro-2.4-difluoroaniling)-7-methoxy-6-{{1-(N-methylcarbamoyimethyDpiperidin-

4-vlioxy}quinazoline

2-Chloro-N-methylacetamide (51 mg, 0.47 mmol) was added dropwise to a mixture of
4-(3-chloro-2,4-difluoroanilino)-7-methoxy-6-[(piperidin-4-yl)ox y]quinazoline (200 mg, 0.47
mmol), potassium iodide (79 mg, 0.47 mmol) and potassium carbonate (79 mg, 0.57 mmol) in
dimethylacetamide (5 ml). The mixture was heated at 70°C for one hour. After cooling and

filtration of the solids, the filtrate was purified on an HPLC column (C18, 5 microns, 19 mm
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4- (3-Chl oro-2-fluoroanilino)-7-net hoxy-6-[(pi peri din-4
-yl )oxy] qui nazoline used as the starting material was
“M)g%@é

oBE/EY as follows: Step 1 25 PCT/GB2004/003937
6- Acet oxy-4-(3-chl oro-2-fl uoroanilino)-7-nmethoxyqui naz
ol i ne hydrochl oride -62 -

6- Acet oxy- 4- chl or o- 7- met hoxyqui nazol i ne (prepared as
diameders ¢00 med lenpthiFrapleparabvSHBL.C-MS s‘y’mfh/e@lﬁﬂ‘%g-wtlﬁa Qﬁxt@re of water

and ,3-chl oro-2-fl uoro I
and a?ﬁi%rrl Tl %?%mng@gﬁé] ARmopiym Sg%&:ﬁ%iler@zmwﬁ 9118 tqlﬁ gompound

(5517?24%593&\@&1@%{@(1 to 80C under reflux for 3 hours.
I?e sol vent was evagorat ed; the residue was

c LHNMR Spestaum; (PGLEt-88 (mr 2H)s 2.05i (i, R4 héd 80, PHpaE6t(m, 2H),

2.7 QUHSSIN A5 013,282 B B B4 543 o M4 ol 90
1H), Xﬁi@ldn Zfﬁs%(ﬂ’ﬁle,,SGﬂ-Ds, 1H); sé@@trmﬂﬁl\ﬂ{%@j— (ddd,
(s, IH), Mass Spectrum 362.4
3643ZFhICW'J%Q@PQEOBZM@OP@W@BQU@&[@@EQQHM-YBQXylstu@pzolme used
as sm&mg%na%}heﬁws%mfdlegg’f&ﬂ)wsl i no) - 6- hydr oxy- 7- met hoxyqui naz

ol i'ne
6 AT ox3; 44l Brodilimecd 7-o, |10armn1)l dAnd N Hydf@gelﬁ@hmbri@z

: oliq_hgrochl édefrom st 1(8,72 mmol
isoprepaetlip MGG Rhd ot MR R BePy! EdeHpiOALed
methXGYARLRiA- 63 j ?ﬁlﬁéﬁcﬁnéﬁl -)caﬂﬁﬁylﬂféd(ﬁ%o 161 qnﬁ)Ble P@ﬁl ].HI IzﬂxcHﬂﬂ

héated to stirring for 2 urs,
WO2((B082%i 1t étSir@Zﬁnetﬁa)an sop@paed (Huméd "ﬁmlmnttura'hes sm‘mmhtmsc for 3

hours C%lf gg\%ﬁ%ﬁ{ ¥n o{f ﬁe&?fvlglgtrs] the {/egh g “&VSVI p%g@%gg El¥romeattor2c§£§phy on
silica mlmaosmh:moasm ﬁfr[éft}mﬁblﬂ@amnﬂhl\él iR didhtoRERRS o g)ﬁleafn(l’:oé}floro-
779 "H NVR 3.95 (s,

ite solid (5.40 /3*
24'611%01?0&9161“0 7- E@ﬂ(%- -Ipiperi nﬁzylam]qmmzohrxe 6063 glBSTHes a white
solid. 7- 64 10 (s, 1H), 8.32 (s, 1H), 9.43 (s, 1H), 9.67

'(b s, 1H); Mass Spectrum 320.4, 322.4. Step 3 6-{
WKMQHQI[%QQQB) 1i 20 e, 2;111)] D39 (m4 23 -3¢34 @4, 2H),
(0),4 | Nazol I he
347 02 i) iR atts), p img 1 TS 6, B8 . S0 btey LBl 8658 G

1H); Mﬁds@Secfuﬁ;ﬁmlxﬁiele (1870 ng, 15 5.85 nmol) was
di ssolved in DVA (50 m). tert-Butyl

Examples étpH8nesul f onyl oxy) p| peri ﬂl ne- 1-car bolxyl at IeI
& P B
BGTAREEEH P (WBLERE O ot e msount teedingh

yl}ox)f)bnpeﬂdldel {1880Qiergeid YildrochImid} sye(A 238deds mang, tihe
re was heated to 85C with stirring. At |nterval S

hydro’@fbeQZ%%%ﬁO? (66 g §fSsmmal). Gisaprepylethtyéamning (@.94 ml, 0.8 mmol), the
approp‘haf@eémg 3. 48 frrﬂl%(lb Ry kﬁp girnlle%ﬁgmmo&% 9829{31% l%ar%ogumlde

hydrochlondc (92 mg, 0.48 mmol) in dichloromethane (5 ml) was stirred for 2 hours. The

mixture was washed with water, 10% aqueous sodium bicarbonate and brine and dried over
magnesium sulfate. After evaporation of the solvents, the residue was purified by
chromatography on silica gel (eluant: 2-3% 7N methanolic ammonia in dichloromethane) and
triturated in acetonitrile to give the title compound.

Example 6
4-(3-chloro-2-fluoroaniline)-6-{[1-(N -ethylcarbamoylmethvl)piperidin-4-yljoxy}-7-

methoxyquinazoline

The amine used was ethylamine.
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20 fluoride were added in the above quantities to the
reaction mxture. Heating was continued at 85C for a

WO Hes/izBe® 6 hours after the final addition. TRETEEG20€4G03937
was evaporated, and the residue was partitioned
between DCM (150 m ) and H3(1 50 m ). The aqueous
| ayer was extracted with DCM (4x 100 m ), and the
e’i"iélé‘-feﬁ 1382490 1VRi NRR Shdchubh @c@@M) h alyE{t 3H')'hE98 gﬁMHn ed)9 (m,

fractrons were dried over MySO4 and evapor at ed

2H), 214ﬁe(rm &31)d87 s 2Bl Bi05i (e PTD53 89 (wh 2 Hivedk: Q?g@sa 4.49 @i 1KY, 7.16

oty PSR T (rSRDE0L 106 UCOUSIAHERY o

Exam®Yepor at ed, giving the product as a |ight brown foam

2.40 q, 580/9 aI | owi ng for 2.3 eU| val, ntf of residual
2-fly poili 2 1-{N perolidm- 1- 1),

3.65-3.70 (m

3 3H ‘ (s, 1H), 7.27

(Cl‘de: aﬂai'll)e,usé’d s Q{(Mmﬂdd)hyl)p@ﬁolidlﬁ& (dd, 1H), 7.85 (s,

s U B M S D SR S R R 207,

2H), 2445( ?‘n G105 83 2l hHP rm lszQ 37 (Re b HD Y0766 1), Beri (8, 218, 4.02

qui nazol i ne 6-

(s, 3H[),(L&48 én- Bl X pdan BHWI 3linp @H) 7 -A5 £s a1 JEHX $.50 (m, 1H), 8.71 (s, 1H);
-4 is C .; fluoroanilino)-7-nmetho xyquinazoline
3 350 ng, 0.70 mmol) was dissolved in
g¥ﬂ é &l uoroacetic acid (5 m), 5 and the solution stood

or 2 hours _The excess trlfl uoroacetic acid was
: ’ Trmethoxy &- azeotroped twice with

BnQURRO' aphy.

g Wt T 0 ( at ed aqueous
N%aalbmmems@ﬂ:hﬁas E\mqnbm@tettqﬂarmhc t he approprl ate

i ey R S8 T 5t "1 oy 25

2H), 225'9 (m22#i’)43¥)77(3 2(1{51 3 38% 3ﬁ%0ﬁ483(s01}gim02 G0312-1.493nP AH), 7.16

4-(3-ch
met ODMF hv-[ﬂgrl;aqﬁbv Hi:t

26 (ddd, 1H),

(m, 3171)4731(@@ 2me; 48@@011@11@491@ 1H>,78@ (s éﬂ)ww 518.
1 .56 (s, 1H); Mass Spectrum 403.2, 405. 2.

Exa Ie 2 Preparation of

4-(3- Aﬂ&%ﬁhhefmridpmgmgmgmm 7-met hoxy- 6- {fI - (N-net hyl
car banoyl) p| perl I n-4-vll oxv} gui nazgoline 15 | )
dimethyiaminoe gawh b piperigin-4n Igﬂiﬂsmgégémumazohne

[
4_]?@%1‘?0&%}%%%1?%@%&'@1& oy fens ]rzritlemﬁ%x -6-[ (pi peridin-4
-erm@]mglﬂ@dﬂm (G:DGls)ﬂn?BI(yn 2H), 2. 0 (m, 2H), 226 Gs,

o, S BTSN AT B TR S8 i TS 0.9

(m, lﬁztﬁlgf gﬂaﬂﬂr ?t_’:'l%rﬁ QIf-I) A @ ok vent §49@1‘ﬂ [HY,8CMUE) 117 Bass
u purified by chromat ograp y on silica gel
spectfuat: (MHL 53R% 7N met hanol ic anmonia in

Example 10
4-(3-chlore-2-fluoroaniline)-7-methoxy-6-({1-[2-(4-methylpiperazin-1-yl)-2-

oxoethvllpiperidin-4-ylloxylguinazoline

The amine used was N-methylpiperazine.

Yield: 64 mg, 3'0%; '"H NMR Spectrum: (CDCls) 1.96 (m, 2H), 2.11 (m, 2H), 2.32 (s,
3H), 2.40 (m, 6H), 2.87 (m, 2H), 3.24 (s, 2H), 3.65 (m, 4H), 4.02 (s, 3H), 4.47 (m, 1H), 7.16
(m, 3H), 7.30 (m, 1H), 7.33 (s br, 1H), 8.48 (m, 1H), 8.70 (s, 1H); Mass spectrum: MH" 543.
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20 dichloromethane) to give the title conpound as a
white solid (100 ng, 72% . 'H NMR Spectrum (CDC13)
wo ofQ8&sgem 2H), 2.08 (m 2H), 2.83 (d, 3H), 3.FRA/EBR004/003937
2H), 3.72 (m 2H), 4.01 (s, 3H), 4.48 (m 1H), 4.64
(m 1H), 7.16 (m 2H), 7.23¢4s, 1H), 7.31 (s, 1H
7.38 (br s, 1H, 844 (m 1H), 8.70 (s, 1H); Mass
Exangfleqirum M 460. Exanple 3 25 Preparation of

- Chl or o- 2-f | uor oani | i no) - 7- net hoxy- 6- gfl-(l\l-(z- yr
4-(3-ehlprai2 fluoreaniling)t 3-methoxy-6-({1-[2-(piperazin-1-yl}-2-oxoethyl|piperidin-4-

rbano h plper|d|n 4-vl | oxyl aui nazoline A m xture of
2- chl or oet hyl ) car banoyl ) pi peri di n-4-yl }oxy}-

4- 1(1{& p@lﬁdﬂﬁ@-a@cérﬁﬂ@h@ BhinblRe b 1d mntah Q¥adpkicem ARt 1IRer 204
4 mmol ), pyrrolidine (0.14 1.6 mol) and
butoxgg@rgggylgwpqa@dlp s gegbzas e amping aﬁﬁg]a} after the aqueous work-up, the

res1d1ﬁe'o\g?s; Mﬁgt(fgxt ﬁ{@ggﬁt&% ) %&u&%@ﬁ%ﬂl&&y@@ﬁné Q{f}uoﬁ%cétlc acid (3

ng an evaporation o e sol vent
mi) anchthen puafxaahhyfﬂ’lhél residue was partitioned in water,

PR 2S g aehed ! s LTS IRIE) 196 o,
2H), @m@' (R myi 20M€in, TRONEST UR) 614, ﬁ@BQs 2ﬁ)t 59 eyaPAy, att(nqa SIfI) 4.46

sol vent s under vacuum he residue was purif

(m, 1H§) 7@1ﬁ onettbgy aBliss 160, 541 (sda, Hé), 84Sl (pmdth), 8% WDIH), Mass

. ectr%oogilgﬁz%&g PCT/ GB2004/ 003937 -61 to 4% 7N net hanolic
I'a”in dichloronethane) to give the title conpound

asTha [WMil4-€3- cﬁl@fd—ﬂﬂ@ﬁ%aiﬂnoﬁﬁ?ﬁethd}d}l NMBZG?Q@@-M}@M)plpcndm 1-
(ebA 3)1.78 (m 4I-q 1.93 (m 2H),. 2.04 (m H)]
yl]acegyﬁf;l acgq_él,hydrgclggn@ sa tzqssd asptayhn g mategqu; wagnmde esnf 12}513;

;‘ ﬁlt—t%ﬁ&l 20%?%0%%%@34( lgﬁsnéll '(TQ) ’mn%)_g Zva% g%%e]d’(?%r p\gx sd %_é H%%m 50f 4-(3-
chlorg-2y ludirhani BuT-isthodyH: [(mﬁixmpg&mmmmwmeﬁmz ¢Th@ mmol),

potasgiuhigdh b6 Eol P TBU AP HO D PHED O Caien b2 BTAE

dlmeﬂ’l?ﬁ@et%xcﬁ:t(@ﬂ bINor B &8 w2V BSat R ater0C b SMel Rbur! After evaporation
anple 2 by reaction of

of th&lsoqw@ntsmndmva@wmu@sp ocsriueivas Jrithrated imoxytes @ resulting solid was

fineregh QBT s o R A S o St A 3 N
meth%ﬁc Hﬂxx};mdlmmﬂﬁﬁ&)rtd @ velvbr-bo08 [4- B0 3-EMarpl-Gudroanilino)-
reparati on

7- mewowuevﬂzeklarﬁzﬂmmma%m lndlpcetatims Aovhitesolif (3.0 gobPhbI i
ikl §f |
Zﬁhﬁp or 1 nyl é %pngf% EshPigﬁche/l @?ﬂ)qﬂéﬁgﬁ%?‘)‘%%@g - 2H),2.89

(m, ZHDi,dSelﬂ Gr 2iyMgH (5 BHY, 468 (mobiEd.16n(nx 3&)e7.09 (m, 2H), 8.48 (m 1H),

8.70 (& %@M Sﬁipfl j |i no) - 7- met hoxy- 6- (pi peri di n-4

A suspension of tert-butyl [4-({4-(3-chloro-2-fluoroanilino)-7-methoxyquinazolin-6-

Ilox

yl}oxy)piperidin-1-yljacetate (3.0 g, 5.8 mmol) in a solution of 4N hydrogen chloride in
dioxane (40 ml) was stirred at room temperature for 3 hours. The solvents were evaporated
under high vacuum. The residue was triturated in ether, filtered and washed with ether to give
{4-({4-(3-chloro-2-fluoroanilino)-7-methox yquinazolin-6-yl }ox y)piperidin- 1-yl]acetic acid

as the dihydrochloride salt (3.1 g, 100%). Mass spectrum: MH" 461.

Example 12
4-(3-chloro-2.4-difluoreaniline)-7-methoxy-6-({1-[2-(4-methylpiperazin-1-yl)-2-

oxoethyl]piperidin-4-vl}oxy)quinazoline
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ng, 0.3 mmol) and diisopropylethylamne (63 |, 0.36
mmol ) in dichloronmethane (5 nj). At the end of the

WO 2{48P3%eh, the mixture was stirred at room t eNpREGBL04/803937
for 18 hours. The mixture was diluted with
di chl or onet hane, washed witfswater and brine and dried
over magnesium 20 sul fate. After evaporation of the
S qm({aentsacmaﬂﬁn 4\tﬂﬂubﬂﬁn11n|itﬁ 7r ﬁlauﬁwqmonﬂr@-ﬂl} %)%ﬁemdm—l-
chr omat ogr aphy on silica (eluant: 1%to 2% 7

Ylacgstackhdihydroghinges salt and dy- erwﬂtyﬂwa%rfiﬁa% were ¢ag vefitetetotgetitle

compg{llrxd 02820 346 13 FralobétiaROndcBrlyeld Himggl B o gb5 VR

2 TH)NMR SiSc(rom: 4EDCls) 8.96 2 PiT), 249, (n] ZTD 2.61 (ﬂHH) 214@{m, 6H),

284 G521 ho3 (o 880ef s ey 1T Pt s op Py s i, 722

1H), i(@g_@ﬂ] W, 7'\!33' (s%ﬂﬁlH)ES(Qmelﬁ) 865§s 1H) Ma\ﬁﬁ s)p_ectrum: MH* 561

| or o- di f I"Uor oani I'i no) -
1-M[ﬁ’éf4%(/3-clair>bwa2r6xd1ﬂrmrhamI)tp))ﬁemcdhmyqumazoiimﬁ-yl}oxy)pipeﬁdin-l-

yiacdfiaey PN RIRARE Wbl Rt e Pl W R ot dnygro-2-
dlﬂucﬂ'oa(rﬁhﬁd)l?)ﬁl@m%xfl-ﬁql([ﬁlFéﬁﬁiﬁlﬂfblrljdx@@nﬂazﬂﬂéw e kémé pRickdhre as

In 4é oxy] qui nazol i ne (200 ny,
described sExample ddi de (79 ng, 0.47 nmmol) and pot aSSI um

. / I C i (5
rert BRI TRUPL OB D0 Shirfollo) 7 Mo D LAA BT S pibéiain-1-
ylJacaraol(2.66 gabitds): sk spdctrom: MHT $&5.sol i ds, the filtrate

[4- ({Xy??is-clf‘lgrroI 5 Iﬁt-e'cl?ﬂl?or}oaanrl]lnttl)g Cm(e:t%l u%%ﬁgﬁ%ﬂ%@&%&nm% 91 -ylJacetic

acid (BRVGLFBRIGAAE 9:93%34% '\%9@%‘) M &BLQRum WP Y| ength) of a

préparative H systemeruting wth a mxture of
Example 43 and acetonltrl |l e containing 2g/] of ammoni um

Pharfor rrqte ggr adiintg to gi ve the title conpound (55 ny,
l[id. "H NVR Spectrum (CDC13) 1.98
The félllﬁwﬁ HusBafld aéPresthbative pedmbdButiddldos e%nflsm)f tBElinven@on as
d, 3H), 3.06 (s, ﬂ) 8 (m

defmqq_bereﬂ? [ agtiye ipgpedient haing quq_[) Con(;;pqmd( ) foI H)erappug@or
Proph%tlﬁg%e'm%u%ng.m 1H), 8.66 (s, 1H); Mass spectrum

4-(3-chloro-2,4-difl uoroanilino)-7-methoxy-6-[(piperid

i n-4-yl)oxy] qui nazoline used as starti mat eri al was
@) nﬂ'&Ble\ét fol | ows: 3-Chloro-2, 4- ai t1 uBIEERRE i ne (1.7 g,

1@olgvamd x.and. SN hydrogen chl ori de 1o 10 i sopropanol

(2 mM’) were added to a suspension of ten- but yl

41 aCUSE P BROA 7 182.75
hox j nazol.i n- 6-yl)oxy] pi peridin car boxyl ate (4
n%riﬁa%nqeq DS? S0 CL)&IF THET AP “V‘D‘ZOOSS%ES

Amﬁaiﬁmeﬁ@hste 5% SsePhaRanol..(20.m) . 2 m xture was
stirred at 80C for 3

Magnesium SIEATALE.....cecvvererriecrrrerrrreereeree e 3.0

{b)  Injection ] (50 mg/ml)
Compound X......oooooiiiiiiiiinrceinrieesereenae s 5.0% wiv
IM Sodium hydroxide solution...................... . 15.0% viv
0.1M Hydrochloric acid (to adjust pH to 7.6}
Polyethylene glycol 400........covoveiiceneiiiiinn 4.5% wiv

Water for injection to 100%.




hours. After evaporation of the solvents, the residue

was purified by chromatography on silica gel (eluant:
WO Ded@346PN net hanol i ¢ ammoni a i n di chl or onet haEyGCBa904/003937

give 4-(3-chloro 15

2, 4-di fl uor oani | i no) - 7- mettffxy- 6- [ (pi peri di n-4-yl ) oxy]

gui nazoline (3.63 g, 85% as a white solid. "H NWR

Spectrum (CDCl3+ CD3C2D): 2.15 (m 2H), 2.30 (m

'(2 ﬁl%nb iaé@vfged'f??rﬁn}él aégas’ rﬁfia_bsl?eﬂ'%b_téigéd( %’Q%@nt@@ua& g“’fg@rﬁg‘l’?@ known in
the pHarmfcehfical afHFor Masspls prabblnmapbt prégdred BY blending thes c@nponents
to 10 A suspension of

togethfed ang gompressingHis MG FHARPIStNo) - 7- met hoxyqui nazol i n-
6- yl }oxy)piperi din- |-yl]acetic acid dihydrochlori
de salt (212 ng, 0.4 mmol), 1- hydroxybenzotri azol e
(66 nmy, 0.48 mmol ), diisopropylethylanmne (0.14 m,
0.8 mvol ), the appropriate amne (0.48 nmol) and
1- (3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de 25
hydrochl oride (92 ng, 0.48 mmol) in dichl oronethane (5
m) was stirred for 2 hours. The m xture was washed
with water, 10% aqueous sodi um bi carbonate and bri ne
and dried over magnesiumsulfate. After evaporation
of the solvents, the residue was purified by
chromat ography on silica gel (eluant: 2-3% 7N
nmet hanol i ¢ amoni a i n dichl oromethane) and triturated
in acetonitrile to give the title conpound. 30 Exanpl e
6 4-(3-chloro-2-fluoroanilino)-6-{

[ 1- (N- et hyl car banovl net hyl ) pi peri di n-4-yl | oxy}-7-

nmet hoxygui nazol i ne The am ne used was et hyl ani ne. WO
2005/ 028469 PCT/ GB2004/ 003937 -63 Yield: 47 ng, 24%
"H NWR Spectrum (CDC13) 1.17 (t, 3H), 1.98 (m 2H)
2.09 (m 2H), 2.45 (m 2H), 2.87 (m 2H), 3.05 (s,
2H), 3.33 (m 2H), 4.02 (s, 3H), 4.49 (m 1H), 7.16
(m 4H), 7.30 (s, 1H), 7.33 (s br, 1H), 8.48 (m 1H),
8.71 (s, 1H); Mass spectrum IVH' 488. Exanple 7 5

4- (3-chl oro-2-fluoroanilino)-7-methoxv-6-{fl-(N 12-(py
rrolidin-|I-

Yl') et hyl | car banoyl net hyl ) pi peri di n-4-vl | oxv}gui nazolin
e The am ne used was 1-(2-am noethyl)pyrrolidine.
Yield: 53 ng, 24% 'H NWR Spectrum (CDC13) 1.80 (m
4H), 1.98 (m 2H), 2.07 (m 2H), 2.45 (m 2H), 2.53
(m 4H), 2.62 (t, 2H), 2.87 (m 2H), 3.07 (s, 2H)

3.40 (m 2H), 4.02
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10 (s, 3H), 4.48 (m 1H), 7.16 (m 3H), 7.31 (m 2H), - .
_ 7.55 (s br 1H), 8.50 (m 11-1), 8.71 (s, 1H); Mass: :
WO 28pexstieoum  MHI 557, Exanple 8 PCT/GB2004/003937
4-(3-chloro-2-fluoroanilino)-7-methoxv-6-{ I1-(N-(2:
met hoxyet hvl ) car bamoyl met.hgyl ) pi peri di n-4-yl | oxyl Qui naz
oline 15 The am ne used ‘was 2- met hoxyet hyl am ne.
CLAIMKe! d: 57 ng, 28% 'H NMR Spectrum (CDC13). 1.98 (m
-  Z2R), 2.09 (m 2H), 2.45 (m 2H), 2.87 (m 2H), 3.07
(s, 2H), 3.38 (s, 3H), 3.48 (s, 4H), 4.02 (s, 3H),

Lo frifangigé vl Or geBpomihe [ 1A S S0 T

518. Exanple 9 20 (R%),
4-(3-chloro-2-fluoroanilino)-6-{(1-(N(2-

di nmet hyl am noet hyl ) car banoyl net hyl ) pi peri vl | oxv}
- 7- met hoxygui nazol i ne The am ne used was

N, N- di mat(ljyl et hyl enedi ami ne. Yield 79 , "H NWR
Spect rum~y CDC13) 1.98 ( 2H), 2.10 2H), 2.26 (s,
6H), 2. 43%—(@ )mem@—? 32Q7 H), 3.37
(m FH-N3.48 (s br, 4.03 (K 49 25 (m
1H), 7.16%m 3H), 7.31 (m, 2H) r, IH), 8.49
(m 1H), 8.71 (s, 1H); MaB—3pectrum 531.

Exanpl e 10 4-(3-chl oro-2-fluoroanilino)-7-nethoxv-6-(f

1-12- (4- et hyl pi perazin-I-vi)-2-

oxoet hyl | pi peri di n-4-yl | oxv) Qui nazolline 30 The ani ne

.used N-net hyl pi perazine. Yield: 64 ng, 30% 'H NWR
Whﬂfﬂ*@ﬁé&??ﬁ%‘”(%DCls) 1.96 (m 2H), 2.11 (m 2H), 2.32 (s,

each ]RSH.)in%lr ﬂ&il@lglge]@é'&d grgnﬁ'?ait(g}}?xo,%ﬂ)imolﬁit&ﬂ ?@gﬁé{))@!‘ﬁnﬁﬁ& &Pboxy,
sulfmnéﬁlsoiftuﬁommz, %f-’é@)%?gy’lmz;—s@a&cgﬁﬂ, (?aé@aikmb (%6 e,
MR ey LS SRR ,
(1-6C) ik BuiEd yo [(0-62) ALk @bt ti- [ (DBC) Ak igdrias V166 Chkok Yearimnyd r
azin-1-vi)-2-oxoethyl | piperidin-4- yl}ox upnazol ine
H—(l-ﬁqfﬂﬁékﬂF@E@éﬂﬂ,@“ﬁ&ﬁrcéi[ﬂgﬁfglﬁllﬂﬂaﬂﬁlw¥&@%me{?& nd R
R o e
substituted (3H8€)walpakkyl eraptiofaly @Ostituted e, orR%anil:RT togothervetiothe
nitroge%i tg mh?crhotﬂg Qrg re]xtetéc Eeld ff(l)rumoz{nooapcti%%iﬂ?y sau%st?tu{e% heterocyclic ring which
may contain additional heteroatoms;
X is a direct bond or O;
R! is selected from hydrogen and (1-6C)alkyl, wherein the (1-6C)alkyl group is optionally
substituted by one or more substituénts, which may be the same or different, selected from
hydroxy and halogeno, and/or a substituent selected from amino, nitro, carboxy, cyano,
halogeno, (1-6C)alkoxy, hydroxy(1-6C)alkoxy, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6Cjalkylthio, (1-6C)alkylsulfinyl, (1-6C)atkylsulfonyt, (1-6C)alkylamino,
di-[(1-6C)alkyl]lamino, carbamoyl, N-(1-6C)alkylcarbamoyl, N.N di-[(1-6C)alkyl]jcarbamoyl,
{2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, (1-6C)alkoxycarbonyl, sulfamoyl,
N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino;

mis0,1,20r3;
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30

m ) and then purified by HPLC. Yield: (150 ng froma -
0.56 mmol scale, 51%; 'H.NMR Spectrum (CDC13) 1.96".
WO 200M284@H) , 2.11 (m 2H), 2.41 (m 2H), 2.87 HOWGKEMD4/003937
3.23 (s, 2H), 3.59 (m 4H), 4.01 (s, 3H), 4.46 10 (m
1H), 7.16 (m 3H), 7.29 (SglH), 7.41 (s br, 1H), 8.45
(m 1H) 8.70: (s -1H) ; l\/ass S ecp trum M—f 529. The
lsh%ﬁy%n gaf ! uoroanilino)-7-met hoxyqui nazol i n-
oxy pi er|d|n | - yl]acetic acid dihydrochloride
3 is (Is6C)alkyd (0-689alkerayl t(Qrng)mlzkymylloal(lJﬁéBalhudfe am}soff which gan be

OPUOM%&BQN@G@ G PSR o Bt A Py, it (6N RS,
di-(1-6€ M1 Ln 0! |oi"9rg ?‘S(Oﬂ@-ﬁ@)d]'@l Rineye Sisl0( Piop ey dick satutateld por 6

xy] qui nazol i né , _potassium i odi de
membeged Iggergeyclio rimgo clmmlqmlﬂm@itam mw@bh@emt% S@lectfé from

oxsee W o e SR BB BHAE 0 A 0R Ly TIAE (y.
(1-6C)ARY V@RI bind BC)ukGltiBonyle resi due was triturated |n
water. The resulting solid was, filtered

or R s ReoasH il G ORGP 9P Shritvis Bk Yool P fftrated 5 or
6 mcmgd‘lﬁ%ﬁ ﬁ& r c%hkgf@nﬂﬂ)#@dgﬁh g onﬂm Qﬂﬁtlbﬁ‘ai heteroatoms selected from

oro
oxyger, 8; $Qor GB@brdrm? ®hée Mn@mﬂdfmm@)ibove

- di n-1-vyl t at
moiods G AR ATRF e PASEMAR A S Vo (0055 © 5
(45%(3«9:51)01'0-3 fﬁlbr&pﬁbnﬁ)'&mn@l—é-@l-([(ﬂlmf Iarrﬁn@ﬁaxbmlyl}f piperidin-4-yl-
s,

4.49"(m
oxy}-’limpthor?y sl@ne:mhnsw 7.29 (m 2H), 8.48 (m "1H), - .8.70

¢ e;(; ]CE??{ y-lh/?fﬁﬁyrép%ﬁ&lﬁa?ﬁho]'y&f{ 1-?&Korpﬁéitﬁ#%*l')%&%ﬁﬁ&l?—%i&f‘idin—tl—yl—

oxy}-TLsethbdy-gBinaddlimep- 2- f | uor oani | i no) - 7- net hoxyqui nazol i n-

g"- géTcﬁﬁ(%%P%%?%dﬂﬂmé%ﬂﬁgjﬁT[@P?@ Ollllh-4%(a]ceg'@gﬂmﬁgnﬁpry4-yl—

“ﬁﬁz tlecred at roomtenperature for 3 hours. The
oxy}—qs v‘zlnts wer e evaporated under high vacuum The

rébE(Bethbrvv&sﬂltarmmmﬂa&ninohﬁdﬂﬁ@hmefhylmnenmévnuyﬂmmaéln-"r-yl-
h ether to give [4-({
Oxy}- qgn)@g ol or 0- 2- f | uor oani | i no) - 7- et hoxyqui nazol i n- 6-yl
}4-Es;ehmraﬂrﬂudilbmmn@aﬂnha}:el{uq(cﬂ@th ladfin@sarbbieyl]-piperidin-4-yl-
ydroch| ori de sa g, 100% . Mass spectrum M
oxy}-’lmgthoxmgmpx ingp

Eé ?.Qir Ot%\?qngqh%hﬁlg%?i%ﬁ@ o [ﬂgbeidxﬁﬂit-ﬁ%i’bo%yﬁ{pnpendnn4-yl-

oxy}- ﬁmﬂbh dquipiapsiitiesli n- 4- yl } oxy) aui nazol i ne WO 2005/ 028469
PCT/ GBZOO4/Of?03937

18 <harB AR ey DABIB A iyprotidinst ndephanHkpierdrgt-y-
oxy}_—y_;f,:em}oxg@ﬁk@ineﬁ?l din-1- yl]acetic acid di hydrochloride

Y| pi perazine were converted to the

t4 [@G:hluromﬂmmdpl(engﬁanmp] -5 dB{ (4rmicthypigerrind edpadonyl]-
) (faccordl n 'I:-'.X ? to 10.
piperidi n—4—yl-oxy? met oxg?Eumazm

4-{(3-chloro-4-fluorophenyl)amino}-6-{ 1-{(morpholin-4-yl)carbonyl}-piperidin-4-yl-

oxy}-7-ethoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(morpholin-4-yl)carbonyl]-piperidin-4-yi-
oxy}-7-(2-methoxy-ethoxy)-quinazoline;

4-{(3-ethynyl- phcnyl)ammo]—ﬁ {1- [(morpholm-4—yl)carbonyl] p1pcnd1n-4—yl-oxy}-

7-mcthoxy qumazohne




v T R

"H NWR Spectrum (CDC13) 1.94 (m 2H), 2.09 (m 2H),
2.31 (s, 3H, 2.40 (m 6H), 5 2.84 (m 2H), 3.23 (s,
2H), 3.65 (m 4H), 4.01 (s, 3H), 4.45 (m IM 7.06 (m
1H, 7.22 (s, IH, 7.29 (m IH, 7.36 (s br, 1H),
8.28 (m 1H), 8.65 (s, 1Hgg Mass spectrum Mt 561 The
[4-({4-(3-chloro-2,4-difluoroanilino)-7-nmethoxyqui nazo
lin-6-yl}oxy)piperidin-l- yl]acetic acid 7

4- [ (dichisgs-adhioasphee/ sahino i se g1 -f&thsiadihd)Rgrbsayigpiprlidies yl-oxy} -
made from 4-(3-chloro-2, 4-

7-mefioxy WHHBENIDE] no) - 7- et hoxy 6- [ (pi peridi n-4-yl)oxy] quin

4 [(36&1%514%&6@9@1%%@{p[@&g%&m) ABORAF b4 -
oxy}f74m(e{1mxram@moém@ 2 4 di f1 uor oani | i no) - 7- met hoxyqui nazo

0 ll\(;éﬂbrg g ? mgylﬁ%ééﬂggénﬂ TraihdndREhAh R afbdn ety 77 :

SS spectrum
plpexﬁcﬂn-@{ﬂ-o@}-qhnhamdma 4- d| fl uoroanilino)-7-nmet hoxyqui nazo

A et BB B adph s D lenastett um

p1perM'h/44ﬂ—9>xy}l§u1E§z%lﬁﬂke 13 Phar maceuti cal Conpositions The
lowing illustrates a representati ve pharnmaceuti cal

4- [(3d2§l£€ﬁg'é ﬂw@ewl) pRiso]- ﬁv@niﬁ(dmﬂsﬁamme} ¢aeanyhesteylh (t he

HGiter med " Compound X*), for
plpe[?ﬁﬁ c or J}‘Bcﬁﬁlh ?lactl c use in humans: 20 (a)
4—[(34@111&9{4 ﬂuqng:/ﬁeam anmo]jé-n{)]e L(mebrphiolin-4-yl) carbonylmethyl] -

................................................

4—[(3-Ghloro~4~ﬂu0ropheny1) ammo] -6~ {1- [(methylamino)- carbonylmethyl}-... . . . ..
. 182. 75 Croscarnel | gse sodi um
piperidin-4-yl-oxy}-7-methoxy-quinazoline ; 12.0 25

4-[ (3N AE-451 @ St he RAS hrBinb P& YY- [(Eg@éﬁcﬁﬂ 1-y1) carbon %rhneth yil-

....................... |\/Bgﬂ€SI um steardte
plperldln 4-yl-oxy}-7-methoxy-quinazoline ; 3.0 (b)

4-[(3- chllorg t4 ﬁﬁor&ph%gﬁ) 55%”} % {1??%8&’12;1%1:10) carbonyl]-p1per1dm—4-y1—

............ 5.0% v/ 0.1 M loric
4- [(3af&1{1<6014f%u05%ﬁhﬁ§¥1) ﬂFrDPB67{]6 (% %@ﬂ@u&) %g ﬁg
p1per1dm-4-y1 -0xy} 7-methexy-— winazoline; - « -+ - - - - - - - 5% wv  \Vater
ection to 0% WO 2005/ 028469

RO CHAOIORE S inobs: TENABORE NG Ul at i ons may be
methggeﬁﬁgnigg) &%Yl?ﬂ t]ﬁ;%ﬁﬂ n-4 E{P Sfﬂuf ﬁféth\eﬁb lquiﬁggdmlef n

4-[(3-chloro-4-fluorophenyl) amino]-6- {1-[(3-methoxypropyl) amino) carbonyi]-
piperidin-4-yl-oxy}-7-methoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl) amino]-6- {1-[(N-methyl-N-3-

methoxypropyl) amino) carbonyl]-piperidin-4-yl-oxy}-7-methoxy-quinazoline ;
4-[(3-chloro-4-fluorophenyl) amino]-6- {1-[(morpholin-4-yl) carbonylethyl] -

piperidin-4-yl-oxy}-7-methoxy-quinazoline ; or
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WO 2009034@sSi Nng the mxture into a tablet. 5 V@CTIGBZUO4I{).03937 C

t he pharnaéeutical art. For exanple the tablet may be -
prepared by bl endi ng  the conponent's together and

2005/ 028469 PCT/ GB20041003937 -67- CLAIMS 1. A -
qui nazol i ne deri vatlve of _4ghe Fornula |: (RS)n HN \ 0.

I~ ~(CFi2)mN: ). "N~JJ 3RRX e NN 5

vdﬂ@ﬁ %hl%rdhi'fﬁxogaﬁhénylfanﬁﬁo]eﬁ {E8Ghbr Hns-4 Rr[)@'ﬁ@@ﬁ}dﬁ@ &13-

ected from hal ogeno, ‘cyano, n ydr oxy, am no

plpendvaﬁb'bnyy] 7snaﬂtlnca¢yequmazphnd:| uor onet hyI (1-6C)al kyl,

Oraph{”f-' Ralfigd °8$€\§"2e S(‘@%éﬁnﬁ;nyl( gxs,c) ?llk 80 &l kyl t hi o,

6.

(1 6C) al kyI sul fi nyI (1-6C) al kyl sul fonyl,

(1-60) al kyl am no, CE (1-6C)al kyl ] am nq,
&Q'G‘G?@hﬂ'éﬂ?%‘éﬂﬂb{‘éﬁ‘}qm lns)tq\ﬁlelm chlaﬂrwmgallf%%%»l and
NN-di -[ (1-6C)al kyl ] sul fanoyl, C(O NR6R7 where R6 and
R7 are independently sel ect ed from hydr ogen,
doqeioamling demnasive ticdoeding fo A4G)ml kiyélaino Pt whereilnlnyis 2 or 3.
substituted (3-8C)cycloal kyl or optionally substituted
aryl, or R6 and R7 together with the nitrogen to
\o@thaidm dévi arivk hemﬁﬂg AP R PRliRO R ¥, &h@%&h intisped
heferocyclic ring which may contain additional
heteroatons; 15 X1 is a direct bond or O Rl is
(‘fh@%ﬁﬁ]&l{e fig vzl?l)((g ra&%‘la‘eﬂn H)da &]ting(a’ %ngr)é% 1 tcy\'? rQintnI]EB

group 1s op y one~or
nore substituents, which may be the sane or different,
and halogeno and/or a

sel ecteq. from hydrox
é%ﬂ%‘f‘ﬁfg’@ﬁ@c%‘&t‘éféta%@f‘i‘Péfﬁ Ay 96 Of et ireceding dhaiys, wherein each

groupﬁs)’@'&q)aloggﬁégl%‘ﬁ pO. (1-60C) al koxy, hydroxy(1-6C)al koxy,

7.

(2-8C)al’kenyl, " (2-8C)al kynyl, 20 (1-6C) al kyl t hi o,
(1-6C) al kyl sul finyl, (1-6C) aI kyl sul fonyl,

'(éfll%%%h lﬂg‘ir{‘]éag‘f‘)’ﬁéﬁ%‘i“{‘é %\(ﬁ\i“g) e %’-dj “%}}qctg awﬁgfpm each

group R2isGelated 8rogyéhlérd A& abieanoy! oxy (2 6C) al kanoyl am no,

8.

A quinazoline derivative according to any one of the preceding claims, which includes

a group R? positioned at an ortho- (2-) position on the benzene ring to which it is attached.

9.

A quinazoline derivative according fo claim §, wherein the group R’ positioned at the

ortho- (2-) position is fiuoro.

10.

A quinazoline derivative according to any one of the preceding claims, wherein in the

Formula 1, the group of sub-formula (i):

/@ (R,

()

is a group of sub-formula (ii):
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andR i

~N-(1-6C) al kyl - (2-6C)al kanoyl ami no, . ‘
- (1-60C) al koxycar bonylt, sul fanoyl,
wozdﬂs:ﬁﬂsa@ﬁ) al kyl sul famoyl, N, N-di-[(1- GC) al kylﬂc&w;ﬁz%wofdsm
(1- 6C3a|kanesu|fony|an1no and 25 - -
o N(1-6Qal kyl - (1- 6C)alkane§mLfonyIan1no tnis0, .
-~ 1,20r3; WD 2005/028469 PCT/.GB2004/ 003937 -68- ‘R2 is-
hydrogen or (1-6C)al kyl; and R3al%s (1-6C)al kyl ,
(2-60C) al kenyl, (2-6C)alK or (1-6C) al koxy, any of
whi ch can be optionally -tityted on a carbon atom
by a (1-6C) al koxy, am-ho, Y~ Al kyl am no,
i -(1-6C)al kyl ami no, or a froup S(O, (1-6C)al kyl where
sis 0, 1 or 2, or a saturdted 5 or 6 5 nenbered
het erocyclic ring which opqunally contai ns additiona
het eroatons sel ected from "oxygen, sulfur or NRs where
whereff8(a) sndofd'd gen” i€ Ryds@)eal ol Ithe ((tﬁerﬁﬁl)xaibgﬁrw bpd R" is halogeno, or

2-60) al kyny 1-6C | sul f
() R ig HelSpanack v belokgto sihk s eliateadiar Budimero o5 hlpeene or (IR
is fluofd, H'OGERIRS, %Htl(jz W“sblé&e& Redoéfotiioaghed form a

saturated 5 or nbered heterocyclic ring which

optional ly cont a| ns add| ti onal heteroatons sel ected

L A SR e S A PR R "B 1 ifydrogen

and thé ©fHey &tfludeo,iaad @At is chloro,

4-[(3-chl oro-4-fluorophenyl)am no]-6-1
1 [(di met hyl am no) car bonyl ] - pi peri di n- 4- yI oxy

12. A[ct Eﬁﬂgd%h(ﬁ%kgﬂﬁxg nt)c; lc%aér}nn Ir(])o]vhere}n RYis fluoro, R is chloro,

andRTqﬁbwbngﬂnlln 4- yI)carbonyI] pi peridin-4-yl- 15 oxy }
- 7- met hoxy- qui nazol i ne;
4 [ (3-chl oro-4-fl uorophenyl)am no]-6-1

13. 1] REBIE defivati e AeaidReNY Iclxhi 108 Wwhekefir BN fluoro, R'! is chioro,

qui nazol i ne;
8eehl or o- 4-f | uor ophenyl ) am no] - 6-1
1-[ (di met hyl am no) car bonyl ] - pi peri di n-4-yl -
oxy}-qui nazol i ne; 20
14, 4A[ udnLbliey deridafiVeigocohgtglah g 6he of the -piecedmg claims, wherein X' is
di et hyl am no) car bonyl ] - pi peri di n-4-yl - oxy }
OxYgfm-?-nethoxy-quinazoline;
4-[(3-chl oro-4-fl uorophenyl)am noj] - 6-f
1-[ (pi peridin-1-yl)carbonyl]-piperidin-4-yl- oxy }
15. kqmmdzokw dprivativehdcomling to any one of the preceding claims, wherein R'is

selecttid f %My lfﬂog[sr(gh (i @)é&yﬁ%ﬂ&ﬂ@?g‘%@t& lhy14 wxl}ferenbgny (1-6C)alkyl

‘c,rroup‘?ffl‘l}l opticRI1D B¥is GHE BPmePe iY8ioxy or halogeno substituents
(3-chl ofo-4-fl uorophenyl ) am no] -'6- {

1 [(4 nmet hyl - pi perazi n-1-yl ) carbonyl ] -
16. A quinazoline derivative according to claim 15, wherein R' is selected from

{(1-6C)alkyl, which optionally bears one or more hydroxy or halogeno substituents.

17." A quinazoline derivative according to any one of the claims 1 to 13, wherein R-X'-is

selected from hydrogen, methoxy, ethoxy and 2-methoxyethoxy.

18. A quinazoline derivative according to claim 17, wherein R'-X'- is methoxy.




pi peridin-4-yl-oxy } _7- nethoxy qU|nazoI|ne
4-[(3-chl oro- 4- fluorophenyl)an1no] 6-{ - o
‘WO 2005/§28m@r phol i n- 4-yl ) car bonyl] - pi- per| di n- 4- yIPCT/GBzoo4/003937‘
. OXy}-7-ethoxy-qui nazoline; 30
'4-[(3-chloro-4-fl uorophenyfs ani no] - 6- 1
' " 1- [.(ror phol i n-4-yl ) car bonyl T - pi peri di n-4-yl -
19, Q%Mﬁmlmﬂﬁaﬂ&ﬁﬂﬁ%%a&&ﬁﬁﬁﬁh:&ﬁhﬂ?éPF&ﬁﬁﬁaLA
4-[( 3- et hynyl - phenyl ) am no] - 6-{
1-[ (nor pholin-4- yl)carbonyll-plperldln 4-y
7- met hoxy- qui nazol i ne; 69 4-
(3-chl oro- 4- quorophenyI) an1no] -6- {1-] | am no)

car bonyl k- pi peri di n-4-yl -oxy}- 7-nethgq hitne;
4-[(3-chhgro-4- fluor he I)an1no] 6-{ '.Qpropylam
no) cgrbdﬁ?Tj Ndi n- >

- 7- ity - qU|nazoI|n [(3 C
am no] - 6-p¥ ].[(dlnethyIaWIn . hyl ] -

pi peri di n-4-yl - oxy} -qU|nazBI|ne

4-[ (3-chl oro-4-fl uorophenyl) an1no]-6- {
-[ (nor phol i n-4-yl) carbonyl net hyl] -

pi peridin-4-yl -oxy}-qui nazol i ne ; 1A

whe:reigaIr F[Z,E }g’oﬁ%\%g 'Tﬁfﬁ' a%rd{ehg 20 eﬁ‘ﬁrm 11d Igm are as defined in any one of

claims RORS 13 Card Y yd se!lBt:Yéd fr&n ?éﬂ( n%cﬁ@rzéthbﬂﬁand 2-methoxyethoxy.
4-[(3-chl oro-4-fluorophenyl) am no] -

5 {1-[ (rorpholin-4-yl) carbonyl methyl] -

e

{1-[ (et hyl am no) carbonylnethyl]
pi peridin-4-yl -oxy}-7-met hoxy-qui nazol i ne
Cl

4-[ (3-chl oro- 4-fl uorophenyl) am no]j - 6-

{1-[(pyrepelidin-1-yl) bonyl nmet hyl ] HN
plper|d|n§§ y met oxy-quinazoline ;

4-1( ro- kpﬁémor@r)’o F
anin% {1 [ (et hyl a ) car bd pi p |d|n 4-yl -
oxy} -7- hoxy qui nazol i ne;_4, ,J

4-(3-chl oro- 4- f | uor opheny! R ani no]- 6- N

{1-[ (2- et hoxyet hyl ) am no) carbonyl] -

pi peri di n-4-yl - oxy}-7- met hoxy- qU|nazoI|ne

4-1 ( 3- chloro 4- quorophenyI) am no] &

2[ 13
wherelg iir b%jn* pl per EQ?%( 0t lgg 1)\ 15%?%%&% hﬁrgrogﬁ'l r{g@thoxy,
cthoxyénﬂeanahbxyeﬂmﬁyfl uor ophenyl ) ami no] - 6-
' {1-[(3-nmet hoxypropyl) am no) carbonyl]-
10 pi peridin-4-yl-oxy} -7-nmethoxy-quinazoline;

21. A quinazoline derivative according to claim ! of Formula IC:

o) HN
>—(CH —N 0 F
N o Dﬁ SN
A\

RS
R’ N

IC




4-[(3-chl oro-4-fluorophenyl) am no]-6- {
- 1-[(N-net hyl - N-3 net hoxypropyl) ami no). : ' oo
wozmnm@yll pi peri di-n- 4-yl - oxy} - 7- met hoxy- qumt&mhmmosm
- 4-[ (3-chl oro-4-fl uor ophenyl ) ani no] - 6-
- {1-[ (morphol i n- 4- yl) carbopyl ethyl]
~piperidin-4-yl- oxy} - 7- met hoxy- qui nazol i ne - or V\D

wherelg 9{3 Sléﬂxﬁ'ﬁlﬁg r%gep %@%@%ﬁ%&tjﬁ %gdmRﬁé%) seécc ed ?'?m hlydﬁoglcn, mcthoxy.

10

15

20

25

30

ethoxyyand Camdsbowpleroapy | | - pi peridi n-4-yl - oxy)
- 7-met hoxy- qui nazol ine; or a pharnaceutically

acceptabl e salt thereof. 5 2. A quinazoline derivative
22.  acg@nhsionde Herivdidk Recbrding & Siyor df%lal-ms 29@ 28 whreifR" is
qui nazol i ne derivative according to claim1 or claim
methoxy. wherein n is 2 or 3. 4. A quinazoline derivative
according to any one of claims 1 to 3, wherein nis 2.
10 5. A quinazoline derivative according to any one of
23. A quiABzoliné derdvativd @cirding to SnySonetof the Frotdtidg0dlhing, wherein mis O
derivative according to any one of the preceding
orl. ¢l ajms, wherein each group R5 is a hal ogeno group.
15 7. A quinazoline derivative according to any one of
t he preceding clains, wherein each group R5 is
24,  dJefjeivessding demvativk ecavrding td anyoome. of 8he precpdingpdaimspwherein mis 1.
derivative according to any one of the preceding
claims, which includes 20 a group R5 positioned at an
25. & t;ﬁiﬁazoalac Hefd@sive a8ddrdifg tah BRI Sref@lidOcldiMst Whedein R? is
is attached. 9. A quinazoline derivative according to
hydroggn g1 (r30) allgybr ei n t he group R5 positioned at the
ortho- (2-) positionis fluoro. 25 10. A qui nazol i ne
derivative according to any one of the preceding
26. A quinszolink derdvative acddnding Fogmpde df thd frecaglimgiainds, wherein R%is
sub-formula (i): (RB)n (1) is a group of sub-fornula
hydfogE’FPsm"\hgjzoos/ 028469 PCT/ GB2004/ 003937 -71 R12 RI1

27. A quinazoline derivative according to any one of the preceding claims, wherein R is

hydrogen.

28. A quinazoline derivative according to any one of the preceding claims, wherein R3is
(1-6C)alkyl.

29. A quinazoline derivative according to any one of the preceding claims, wherein R%is
(1-3C)alkyl.

30. A quinazoline derivative according to any one of the preceding claims, wherein R is

methyl.

31. A quinazoline derivative according to claim 1, which is selected from one or more of
the following:
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [1-(N- methylcarbamoylmethyl)plpendm-4-yl]-

‘oxy}qumazolme,
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Rio (ii) wherein (a) one of RLO or R12 is hydrogen
~and the other is hal ogeno, and R11 is hal ogeno, or
WO 2¢05)0242890i s hal ogeno, Rif is halogeno and R12PE¢'BEGB2004/003937
' sel ected from hydrogen or halogeno, or (c) RO is
- fluoro, ‘R 1 is -chloro, ang4Rl2 is sel ected hydrogen
©_or fluoro. S 11. A quinazoline derivative ‘according to

- 4-(3-cllba-2afiiBroanhRIoR 6 [ Dm,main%l@iﬁrbﬁl@ﬂhﬁtﬂﬂlogfp@%&m-4-ﬂ]d

the other, is fluoro, and R11 is chioro.
OXY}"/qWH‘_eS’%m‘Pﬁ%ZOHB?;i vative according to claim10, wherein
4- 5] Hind N 9f10 | JRafbd tdin-4-
G-olffb-A fuotdifiio) Kmdyioi b 0] morphol B Iafboch bR i
ylloxyhhguirazeliR;0 is fluoro, R' is chioro, and R12 is
I
-

e L

quinazek¥gen. 15. A qui nazoline derivative according to any

one of the preceding clainms, wherein R is selected
4-(3-chlpror?Hiparaagdino)-7-maEyxat Gy [1-@hehethylcarbamoyl)piperidin-4-ylloxy}
quinaz()ﬁﬁéic) al koxy(1-6C) al kyl, wherein any (1-6C)al kyl 20

grodp in R optionally bears one or nore hydroxy or
4-(3-clidatoo€inomuabiino)-6.6 (I -ENI(B-dirfethylnimdroethylieab@moyBpipeidin-4-ylloxy } -

according to claim 15, wherein R is selected from
7““"”“{"&%‘@%(’%}?;, whi ch optionally bears one or nore

4-(3 -cl'ileii_’-@fMpranﬁﬁ\b}l?-gTﬁﬂﬁﬂmﬁﬁﬁéﬂ%&}&lo?%egcﬁa}rﬁgﬂfﬂ%gj-%'gﬁmxy-q

] derivative according to any ‘one
uinazolif®rein R -X - is selected-from hydrogen, nethoxy,

o) nd 2- hoxyvet .. 18.. A gui phazoline ..
X Bl E AR T it il R gericip g-vilony)
quinazBBhdjoxy. WO 2005/ 028469 PCT/ GB2004/003937 .721 19. A

ui nazol i ne_derivative according to claim1 of Fornmula

4-(3-°*ﬂ%W%z,f]zomaﬂm?h?-mq@wcfemym[2-nyr;01i§1iwlﬂ_:l@;hyd/]<;a@me)§) /
pres b MGRERINEE, 2 700 1 ore o cefnea 17 el
4-(3-chloro-2,4-difluoroanilino)-7-methoxy-6-{ [1-(N-methylcarbamoylmethyl)piperidin-4-
ylloxy}quinazoline;

4-(3-chloro-2-fluoroanilino)-6-{ {1-(N -ethy]carbamoylmethyl)piperidin—4-y1]oxy}-7-
methoxyquinazoline;

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [ 1-(N-[2-(pyrrolidin-1-
yl)ethyljcarbamoylmethyl)piperidin-4-ylJoxy}quinazoline;
4-(3-chlor0-2-fiuororanilino)-7-mcthoxy~6-{ [1-(N-(2-
methoxyethyl)carbamoylmethyl)piperidin-4-ylJoxy }quinazoline;
4-(3-chloro-2-fluoroaniling)-6-{ [1-(N-(2—dimethylaminoe_thyl)carbamoylmethyl)piperidin-4—
yljoxy}-7-methoxyquinazoline;

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-({ 1-[2-(4-methylpiperazin-1-yl)-2-
oxoethyl}piperidin-4-yl }oxy)quinazoline;

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-({ 1-[2-(piperazin-1-yl)-2-oxoethyl]piperidin-4-
yl Joxy)quinazoline; and

4~(3-chloro-2,4-difluoroanilino)-7-methoxy-6-({ 1-{2-(4-methylpiperazin-1-yl)-2-
oxi)ethyl]piperi_d_in-ti-yl }oxy)quinazoline;

ora ph'annaceuﬁcaliy acceptable salt thereof.




clainms 10 to 13 ; and R13 is selected from hydrogen
met'h'ox-y, et hoxy and 2-met hoxyethoxy. 5 20. A

qui nazol-i ne derivative according to claiml of Fornul a;. :

IB: p HN\ O R?--N~-(CH)mNa0 F\ 3 RR3 eN IB
wherein R2, R3 and in.are as defined in claim1 and
R13 i's sel ected. from hydf4gen met hoxy, - et hoxy and
2- met hoxyet hoxy.. 10 21. A qui nazol i ne deri vat i ve
according to claim1l of Formula IC F p HNC R2
32. I\MQ(@H@P@ figorGariilino)H- Bmﬂ%bSy—l@{[\?\(ﬂﬂ?ﬁ@ﬂWﬁ:ﬁﬂﬁﬁ@;ylmethyl)
PCT/ 4/ 003 re.as
piperidif-y, uﬂaggl?ﬁel mé?lghaﬂ‘é“?“?c%lg gé‘lf?’ét Eh‘ﬁ%’lf ‘ogen,
met hoxy, et hoxy and 2- net hoxyet hoxy. 22 A
qui nazol i ne derivative accordi ngdt o any one of clains

33.  18-Bocharo-2hréiboroailo)-d-mehemst 6rdkl(N23. A qui nazol i ne
e SIS oy

acceptibld sedtttheteofaccordi ng to any one of the preced| ng
clains, wherein mis 1. 25. A quinazoline derivative
according to any one of the preceding clains, wherein

34, R?4 §35chl RS- A6&Barfind 17-&9}@5&36' {e[lj(fl @B@yﬁoﬂ&ih aZO' ine

derivative according to any on prece
Yl)eﬂb’ll]ai‘irhsmoykr@ﬂml}mmdm 4—}ﬂ],wt|y}xgmmzohn¢mt h)pharmacemlcaﬂ\y
accep?aLHl@& Lne; derivative according to any one of the
precedi ng C]Talms wherein R2 is

35.  4-(3-chloro-2-fluoroanilino)-7-methoxy-6-({1-[2-(4-methylpiperazin-1-y1)-2-
oxoethyl]piperidin-4-yl}oxy)quinazoline, or a pharmaceutically acceptable salt
thereof.

36.  4-(3-chloro-2-fluoroanilino)-7-methoxy-6-( {1-[2-(piperazin-1-yl)-2-
oxoethyl]piperidin-4-yl} oxy)quinazoline, or a pharmaceutically acceptable salt
thereof. '




hydrogen. 20 28. A qui nazoline derivative according to
any one of the preceding clainms, wherein R3 is
(1-6C) al kyl . 29. A quinazoline derivative according to
any one of the preceding clains, wherein R3is 25
(1-3Qal kyl. 30. A quinazeki ne derivative according to
any one of the preceding clainms, wherein R3 is

nmet hyl. 30 31. A quinazoline derivative according to

37. ACpidtss Tor pMpasiig b Juiberatiab dekifAioen@BRIGY to ik @nebf tht PRceding
foll owi ng: 4-(3-chloro-2-fluoroanilino)-7-methoxy-6-1

dmﬁﬁiw@ﬁﬁﬁﬁmﬁv$§éﬁﬁﬁnnylnethyl)plperldln 4-yl] -
Procigfhslul N32Rl0% o YR GRORARARNLTET/ (B2004/ 003937
[Ooro-2-fluoroanilino)-6-{ [

1- (N, N—d|nethylearbannylnethyl)plperldln 4-yl] oxy
}- 7- met hoxyqui nazol i ne; ng
4- (3-chl oro-2-fluoroanilino)-7-metho &- 2 f
[ 1- (nor phol i n- 4-yl car bonyl net hyl
qui nazoline; 5
4- (3-chl oro-2-fluoroanilino)-7-m -6-{[1-(pyrrolid
i n- 1-yl car bonyl ) pi peri di n- 4-KIN oxyT” qui nazol i ne;
4-(3-ch|oro-2-f|u3@ ni | ino) - 1- met hoxy- 6- {
[ 1- (N- et hyl car ba gf . divepg-yl | oxy}

gui nazoline; 4-(3-chlo | uor pani i no)-6-{

[1- (N-(2-di met hyl,am Re noyl ) pi peridin-4-yllo

xy}- 10 7-netho ¥nazol™M ne;

4- (3-chl oro-2-fluoroanilino)-6-{

[ 1- (N, N- di net hyl car banoyl ) pi peri di n-4-yl | oxy}7- nethoxy

-q uinazoline;

4- (3-chl oro- 2- quoroanllldb) 7- met hoxy- 6-{

[ 1- (nor phol i n-4-yl car bonyl ) pi peri di n-4-yl | oxy}

whesfi SR ot BBy SL eI ABRE SSfieh gt | peopibpiznyy
ﬁmcﬁ&iat gdoglla kﬁb@ét@&if]r&@és%ﬁbw )

peri yl | ox }ﬁﬂlnazollne
W“h4£PE¢QW¥B¥¥h€fQﬂWHﬁ: or oani | i no) - 7- met hoxy- 6- {
[ 1- (N- et hyl car banoyl et hyl ) pi peri di n- 4-

yIony}qU|nazoI|ne
>—(CH2 Q—Lg

Fl

i di n-4- yl]oxy}-

wherein R” R® and m have any of the meanings defined in claim 1 except that any functional
group is protected if necessary and Lg is a displaceable group, wherein the reaction is
conveniently performed in the presence of a suitable base,

Process (b) modifying a substituent in or introducing a substituent into another quinazoline
derivative of Formula I or a pharmaceutically acceptable salt thereof, as hereinbefore defined
except that any functional group is protected if necessary;

Process (¢) reacting a compound of Formula [V:
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e e et A

4- (3-chl oro- 2- fluoroanlllno) 6 f
[1- (N—ethylcarbanoylnethyl)plperldln 4- yI]oxy} 7-. 20 .

WO 2009013960y qui nazol i ne;  PCTIGB2004/003937

4- (3-chloro-2- quoroanlllno) 7 nethoxy 6-{[1- (N-[2 (py
“rrolidin-fF-
-yl et hyI]carbarmyI et hyI )pl perl d| n- 4 yI | oxy}qw nazolin
e; 4-(3-chloro- quoroanlllno) 7- mett‘(e{gy

[1-(N-(2-
met hoxyet hyl ) car banmoyl net hyl ) pi peri yl 1 oxy} qui naz
oline; 25 4-(3-chloro-2-fluoroanili 5- f

[ 1- (N-(2-di net hyl ami noet hyl ) car
4- ylloxy } -7,

1-[2-(4- et hyl
oxoet hyl | pi peri

4- (3-chl oro-2-fl uog } oxy- 6- ({
1-[ 2- (pi perazin-I-FFa-n§ pi peridin- 4- 30
yI}oxy)quinazoIine and
4- (3-chl oro-2, 4-di fl uoroani | jpo) - 7- net hoxy-6- ({1-[2- (4
- net hyl pi perazin-1-yl)-2-
where Ek Gét Rf/ biir peer ds diefinett inlrdlation anFumnhi T exeept that any functional group

e TR S SO GO 1

{[1-(N-metligyl car bamoyl et hyl )

pi peri di n- 4?{ |f¢lﬁ qU| nazol ine, or a pharmaceutically
accept E‘b al dmad R>—N——0
4-(3-cC or]& 4-di fl uor oanl I i no) - 7- net hoxy-6- {[1-(N

met hyl car baﬁbyl met hyl ) pi peri di n-4-yl ] oxy} s nazol i ne,
or a phar FTB.CEI‘I}I cally acceptable salt thereof. 34.
4- (3-chl oro-2-fl uoroanil i no) - 7- met hoxy-6- {[
whereia RE bhd B> 6RYs rdéﬁhéH dbodke and l)neish)/ 1] 8 aF Bagreyider iy ivis not 0 when R?

pi peridin-4-yl]oxy}quinazoline, or a pharmaceutically
is hydragese pachBigais galuaplach@leegmums

3- chl or oroani| i

_ Procesi (l?)z (r noY; ﬁ% la %c‘,tlggl group. n%x? aé]}unazglx e gen(vatlve of Formulal, ora

pharmasa@dally |a]:£ﬁpmvld gilthhdeoft } 0xy) qui nazol i ne, or a
pharmaceutical ly acceptable salt thereof.

Procesg (¢)3- apacsing azomipgwidefihe Fﬁ@}lﬁazllr?éth@&tgfb%orﬂﬂeﬁned with a

compo&n(i &f !&Q '[F?ﬁ{lﬁﬁ 'Iﬁ d¥ ed erem efore exc ﬁ is OH undcr Mitsunobu
oxoet hyl | pi peri qui RAz 0 or :

conditiphgr naceut i cal | y accept abI e sal t ot her eof 75 37. A
Procesgéﬁc eff,?)hf@gtrp éﬁ@%glﬁ %l&%@é gg?xﬁg:%rnln\(l tI v}//l'leerem R-X'isa
hydroxy group, cleavage of a quinazoline derivative of the Formula I wherein R'-X'isa
(1-6C)alkoxy group;

Process (g)  for the preparation of those compounds of the Formula I whercm X'is O and

R' is not hydrogen, by the reaction of a compound of the Formula VI:
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15

cl.aims, which conprises either Process (a) reacting a
corrpound of the Formula Il: (R5)n. HN HO ~N R~ Xt Ni

Wozdolsmmtwsr ein RlL, R5 and n have any of the rreammgggoog;mmgg,j

defined-in claim1 except that any functional group-
. is protected if necessary,. -yvlth a conpound of the
o Fofmula 111: O (CH2)mNDLgR2N~f R3 fIl wherein

R2 R3 and in have any of the meanings defined | )clalm

1 except that any functional group is protecte

necessary and Lg is a displaceabl e group, x ei N the

reaction is conveniently performed in thg Hence of
t uent

a suitable base, Process (b) nodifyi ngﬂ

in or int@oduci ng as tuent into ang
qui nazol in ratinye of ¥ or
phar rrfeepf i cal I y acce ab)e salt of\Nas

her ei nbef &% defined except tha fugtl onal group
is protected if necessary; PigsE C) acting a
compound of Formula I'V: WD 2005/ 025469

PCTI GB2004/ 003937 -76 (R5)n ~\ HN\ HN, }-ON \~ |
iJ R~ X & N' IV where R1, ,VR5 and n are as

th genlnr lation to Fornulal except t hat any
whereip KR 8 d3ve Ay pfrtae meprinss defined asclamy 1 cpph that any
functicn@NBeMIR p%te@t@@ ifRECS, WitPh c¥mpotthd of the formula R'-Lg, wherein R!

has any of the meanings defined in claim 1 except that it is not hydrogen and except that any

functional group is protected if necessary and Lg is a displaceable group;
Process (h) for the preparation of those compounds of the Formula I wherein R contains a
(1-6C)alkoxy or substituted (1-6C)zilkoxy group or a (1-6C)alkylamino or substituted
(1-6C)alkylamino group, alkylation of a quinazoline derivative of the Formula I wherein or
R' contains a hydroxy group or a primary or secondary amino group as appropriate;
Process (i)  for the preparation of those compounds of the Formula I wherein R'is
substituted by a group T, wherein T is selected from (1-6C)alkylamino,
di-{(1-6C)alkyljamino, (2-6C)alkanoylamino, (1-6C)aikylthio, (1—6C)alkylsuifinyl and
(1-6C)aikylsulfonyl, the reaction of a compound of the Formula VII:

(RS),

HN

y (CHa)m""' D— N

A

Lg— RE-x!
Vi

wherein R?, R’ R®, X', n and m have any of the meanings defined hereinbefore except that
any functional group is protected if necessary, R' is a group R" as defined herein except that
any T groups are replaced with Lg, and Lg is a displaceable group (for example chloro or
bromo) with a compound of the formula TH, wherein T is as deﬁned above except that any

functlonal group is protected if necessary;




Ll AL LA

RPN > (CH2)..-Lg RN -O RVt V.5 wherein R2 and R3. .
are as defined above and nt is.0, 1, 2 or 3, provided

 WO20ls#R8469 is not O when R2 - is hydrogen, and BQIiGB204/003957

di spl aceabl e group; Process (d) renoval of a

. protecting group. froma quiThszoline derivative of
oo Forpul.a 1, or -a- pharmaceuti ¢ally. acceptable salt -

0c¢st &P e Bracting d sempoynd)of theiarmnly Wlkonpound of the
For nulé Il as hereinbefore defined wyth a 10 conpound

of thekormula 111 As Nefined hereinp8fore except Lg
is OH QW bu ti ong; PAQeess (f) for the
pera‘nf\Qti on of thos mpound§ he“Bbrnula |
whereimgR -X' is a hydroxy clgvage of a

qui nazol i ne derivative RE—tle Fermu ]l wherein R -X
is a (1-6C)al koxy group; 15 Process (g) for the
preparation of those conmpounds of the Formula I

wherein X is 0 and R is not hwgnogen, by the
Legetionsof;a gonpound of the Formula VI: WO
wher Be, 2@‘4’631*9@% §@RY 0bthg peaningy defimed) in clabnihexee that any
functiog iNprde:died iR ' ' rhe R kN
SR B PRl ML e o MRASP o el

and n have any of the ani ngs

5 deﬁn‘;’é‘xcept that any functional group is protected if

. ' onpound of the fornmula R -Lg,
i AT e Mt

of the neanings defined in claim!]l
except that it is not hydrogen and except that any 5
functional group is protected if necessary and Lg is a
di spl aceabl e group; Process (h(]:;sgor t he preparation of
t hose conpounds of the Forsm@ | wherein R contains a
(1-6C) al koxy or substit uf 1- 6C) al koxy group or a
(1-6C) al kyl am no or subst ed (1-6C)al kyl am no
group, al kyl ati on ofH@N'qui Mazol i ne derivative of the
Formula | wherein or R contains a hydroxy group or a
primary or secondary am no gt oup as appropriate; 10
whereff RC &R ﬂ%\)g a%?\r%lhg?n hings {:l ned'in g{aix%qoc?cgep%%ﬂ%%g? usﬁc?ignal

the Fornmu erein

group is protected if necessary, and wherein the reaction is conveniently performed in the

10 presence of a suitable acid;

Process (k)  for the preparation of those compounds of the Formula I wherein mis 1,2 or

- 3, coupling of a compound of Formula X:

(R),

0 HN
HO>_(CH2)m— DEO]C(L}N
| R—x’ N')

X

whereinm is 1,2 or 3 and R', X!, R®, and n are as hereinbefore defined in claim 1, except

15 any functional group is protected if necessary, with a primary or secondary amine of formula

: 2NHR3 where R? and R? are as defined in.claim 1;: -
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substituted by a group T, wherein T is selected from
(1-6C) al kyl am no, di-[(1-6C) al kyl]am no,
(2-60C) al kanoyl am no, (1-6C)al kylthio,
(1-6C) al kyl sul finyl and (1-6C)aikylsulfonyl, the
reaction of a conpound of #he Formula VII: (R5)n O HN
\ RR- N~(C12)mN ~--o0N 3 RLg-R-X / N VI 15
wherein R2, R3, R5, X1, n and in have any of the

Prode®al) NB$ rédefind@cbriunal BPES vt BXaaRiinkd@ove 3Rdept that any
functional group.is protected if necessary, R h§ a

func@?f@ﬁ BroRp 1u0tgetesl Hawgosreansi Witlex earppound of ﬂleal%ynqdadf oups
are replaced with Lg, and Lg is a displaceabl e group
(for exanple chloro or, bronp) with a conpound of the

formula TH, wherein T-ys as define¢) above except that
any functional group «n%gﬁaegjif necessary; WO
2005/ 028469 PCTI /003937 7 Process (j)

reacting a conpound oﬁhahe Formula VI1l: O\ /~ Lg
~(CHR2)mN_}--OR? N=/ N RBR'-X N VIII wherein
R, R, R3, X, and in hgwe any of the neanings
defined in claim1 except that any functional group
is protected if necessary and Lg is a displaceable
. gr herei nhef ore 5 defined, with an aniline of
umn?%g%@gﬁﬁh an%ﬁ?PFﬁﬁ?Hq H2ZN I X wherein R5 and n have

Procassy(nd)f fohthepeapatangs oflbsi@ehponndd &itle ForeGapyhdrfiaR> ang-
f.unctj onal

6C) alky! substitited on a carbon atom by an amino, (1-6C) alkylamino, di- (1-6C) alkylamino

or a saturated 5 or 6 membered heterocyclic ring which contains NR® where R%is as defined

in claim 1, by reacting a compound of the Formula XX

(R%),

0 e
. >\_<cwm...@_oD\/gN
b AL

XX

wherein R** is Lg- (2-6C) alkyl, wherein Lg is a displaceable group and wherein R', RZ, X', RS,
m and n have any of the meanings defined hereinbefore except that any functional group is
protected if necessary,

with ammonia or with a suitable primary or secondary amine,

and whereafter any of said processes, any protecting group that is present is removed.

38. A pharmaceutical composition which comprises a quinazoline derivative of the
Formula I, or a pharmaceutically-acceptable salt thereof, as defined in any one of claims 1 to

36 in association with a pharmaceutically-acceptable diluent or carrier.

39. A quinazoline derivative of the Formula I as defined in any one of claims 110 36, or a

pharmaceutically acceptable salt thereof, for use as a medicament.




group is protected if necessary, and wherein the
reaction is conveniently perforned in the 10 presence
of a suitable acid; Process (k) for the preparation of
t hose conpounds of the Fornula | wherein mis 1, 2 or
3, coupling of a conpoundggf Formula X: (R5)n O /~ HN
\ HOjCH2)mN ~--0 N RX / N X whereininis 1, 2
or 3 and R, X, R5, and n are as herei nbefore defined
in claim1l1, except 15 any functional group is
protected if necessary, with a primary or secondary
am ne of fornula R2NHR3 where R2 and R3 are as
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use in tlm(prpdusmdn of ant Etna Lﬁ'ohﬁtmlltlae ©ffect it warneblddded\hnipaH-1m t
H R V' using a reductive am nation procedure,
Process (m for the preparation of those conmpounds of
the Formula | wherein R3 is (2 6C) alkyl substituted
on a carbon atom by an am no, (1-6C) alkylam no, di-
41. & édrﬁﬁunébﬂﬂeqiﬁhﬁﬁla Vquﬁ 98L U RS R d@ﬁne@l 1%@6%?@1‘ a salt
eterocycllc ring wh contai ns NR8 where I's as
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R3a iJ XX




wherein R3a is Lg- (2-6C) alkyl, wherein Lg is a
di spl aceabl e group and wherein Rl, R2, X1, R5, in and
‘n have any of the neani ngs defined hereinbefore except
that any functional group is protected if necessary,
with ammonia or wth a- L itable primary or secondary
am ne, and whereafter any of said processes, ‘any

protecting group that is present is renmoved. 38. A

ar maceuti.cal osition which conprises a
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manufagtyse peceedicembntyfonusedp thabir@tentudatcancercar ri er . 39. A
qui nazol ine derivative of the Formula | as defined in
any one of clains 1 to 36, or a pharnaceutically
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in any one o I al ms 'n {Re MRnufacture of a
medi canment for use in the production of an
anti-proliferative effect in a warm bl ooded ani nmal .

41. A conpound of the Formula VI, VII, VIIl, X or XX
as defined in claim37 or a salt thereof 80a 42. The
use of a quinazoline derivative of the Fornula I, or a

phannaceutical | y-acceptable salt thereof, as defined
in any one of clains 1 to 36 in the manufacture of a
nmedi canment for use in the treatnent of a cancer. 43.
The use of a quinazoline derivative of the Formula I
or a pharmaceutically-acceptable salt thereof, as
defined in any one of clains 1 to 36 in the

manuf acture of a medi cament for use in the treatnent
of a tunour. :




