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WO 2005/ 028469 PCT/ GB2004/ 003937 QUI NAZOLI NE

DERI VATI VES The i nvention concerns certain novel
woOeosazsabe ne derivatives, or pharmaceutical ly PCT/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 pro &Z q ﬁﬁmwuﬁ re of said
qui nazol i ne deriv

conposi tions contalnlng themand to their use in
t he eutic nethods, for ex i.n the manufacture of
red PRSI PO PCTRR eI wegérlgvm%ﬁe%\m&VFSeaf RRa{maggutically
accéﬁlblblg sﬁlw'fﬁé'rreofj 'ﬁ?@%sbé@s antVRToU? OO BandaHé Q@Jor(ﬁh'élp uléful in
of the current treatnent” regi nes for
metﬂlpéteafstwtmwlﬂf thm‘gmﬁanmnanhml dbdpr Hied invemgul Asd emcerhs processes

r proliferation. suc S psorjasis and cancer

for i Bl s ik e LR Rh S5 AR S tons
con€dhih g ifdm %@ﬂo‘ th@f ade iAMherdRub@hRthdes, %Pé‘)ﬂﬂﬁpl@ fedle iMnufacture of

such treatnments are generally toxic to cells however
medipanente il ase the preyentsong tieaisnadit of silidi tuingyr dis¢dse insawarm-blooded
mu%ﬁhwEH yr cells can be beneficial. Alternative

approac es "t o these cytotoxi c anti-tunmour agents 15
ar eMatly beth lcyirrbrtititgtraten edgpmedfor Hﬂéases(&imltlﬁg$ﬁineﬂklabﬁormal

i nhibitors of cell signalling pathways. These ty
regilptiptpl gsilpler QrOA&f%ravwwcp ap BSCRLAVIS anf 6aTssE SHifiFgorpRaUNds that inhibit
[
PSRl Ay OISR SEAER I, il AR ARSicSkeamens
genpratilp adpiit td gellsﬂmotvheerttlhmr apyncedastees Dnmgpidhyvdividag ceilsleuch as

effe ells are coptinually respondjn
Ry (o P SRt ik, ATERR (A 200G Bip dhash Gy ot B biour agents
are EQHERIR) vetld Megﬁéd\@mx‘éﬁi \Ssefdchitdd iRy &9&11% nal-mlg?gtshways

signal’'s regulate a wide "variety of physical respo
Theisatypaeotiwhibitorscire) ljkcdg tpholeithepetentoh fo displag pe nnh:mmcbselectmty of

d t Xt ||
wctPRRBH PR et piiheelr o w4 PV fo Rt RE e Py PR ey
poséadsihg dhWented e\ak Bfft@gt ors as wel I as paracrine and

endocrine factors. By binding to specific

t r dAEaEAbE £aks 2re cepinieBy respensling fogassdiverseepteacel lulprsignals that
enaglé %%ﬁllmééltlgﬁ %ﬁ\&%nﬁcelt wﬁ $ 8}1 ot a"rj}lcsrerl I’er:se 51%{1?}5 reéul%e 3 wide

SI gn ng pa ransduct hg

variagf aighysibal rpdpasses 11IiTBi&‘lEéHﬁlﬁtlLaﬂﬁ5g piliFepaviong diffb@enhatlon apoptosis and
i.ndi vidual cell to resEond to its extracel lul ar

molityn g extragrljular signalsiake thyrfarm of # divesssearien of selublefasors
mcm{nhg Py et?lggctiixﬁ\ég Witk PaflRERR efafdo&ﬂ% QQB&DW%&@ specific

at are ‘1 nvo r onot
transmembrane veneplrs; didselligands éapgaeabe exTi'aeelphmsqngrmn w @t iraracellular
at us of pecific

sigrp lﬂla%é@éhwa %ﬁ%@ﬁﬁﬁ@%‘g'@gg H’Ia?tSSIr gérzé‘éffgﬁg%smé njegpbranggand

alloRfhg tﬁg %cﬁ%kl@z!l cef t@f%@‘aﬁndqe &ts tc:i?'ﬂrﬁééll@lfar ﬁghalpr Maﬁg B3P these signal
encoded by the mammal i an genone. hosphor yl ati on

trans@cslgn pregassespiolisedhe revengibleaprocsss nﬁdhampsphoryiamcbmof proteins that are
: i transduct i I oces it is therefore not . .

o G ot R o fBos B0P5R 2 henrmrdntein g P Shreliphyation satusof
targBﬁ;h’GWSs fep@ldkdd Byspecific 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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WD 2005/ 028469 PCT/ GB2004/ 003937 -2 abnormal cell
grom h and differentiation and so pronote cellul ar
wo easstsasoat i on (reviewed in  Cohen et al, CurpCt)pBR004/003937
Chem Biol, 1999, 3, 459-465). It has been w dely shown
that a nunber of these tyrosi2ie kinases are nutated to
constitutively active forns and/ or when over-expressed
abnoesall cellignow theant] dififes € wifatiat ianch sopromafe sedkulas tansfbrrhativar(reviewed in

ceIIs These. mut at ed oyer.-e essed forms of the
é%@%@ﬁﬂg@a@%i 4&8%8 portion of human

t ung ll’lﬁssbée'h%ﬁkl ?ﬁﬂodvﬂ 8@k nBABer &itthék tyrBhifs Rindkdzar&utated to

Bi ophysica Ac 1997, 133, F217-F248 As tyrosine

conkglimtisely aptive/fofme siacfeinviadn m@r@sprﬁwed r@u inihefteansformation of a

and di fferent on t S U6
vax}e&é Lwaaé] CC?QF]I ?ée tﬁ@g ? e%% ssed f &éh{ﬂéjﬁlgse are PI‘CSCnt ina
largéfprﬁﬁb(ﬂbn aﬂlﬁumﬁﬁﬂﬂﬁﬁﬁlrd (I?&ﬁ@mdeﬁ KoTﬂblaBa étam Bl}bclﬁlfm&nét)mﬁlsl'lyswa

Is divided into two 10 groups - receptor and

ActioYeddhtdl T Hgfs| Aw%tymsmsl@%%@s pay findamepightolsdn ghegproliferation
A
and dftereiied BB akarbERAREHY Taieh (oL depf P hEscngFmes in the
developieat of miveldntiSéhntsirtbarhpies. KTina seniyvfenagmeas isdbvitled intaltwo
in the human genone, of th| 58 areEgﬁ: t he recC@% SRC famil
BTOppyErCEeRIOrEA L0 rggepiidyingiAe K Besseor BQfpRecepinzs inc b SBE family
resg&gpélgt BFSHh flel e &fksioR atlﬁge AOmb&T RIS est 1ﬁ/d'1ﬁ’(§h§ theiASEGenome
non-receptor tyrosine kinase sub-fanilies
ProfdRgabog i tgtosak kmawh@@dmge rientiRED, thf.l_bumsrsg@m@&% ?f this 58 are of
e ki nases

Th
the EEBIET B A2 O PaRSHCer BhOBF- THFFageRT EoBpyagatised n o

20 ieh,@;hoﬂ #ykdsiti@ndze |ah&| h@hoﬁ-mba@atyrme Kih@seubak@Bies (Robinson et al,
gl ycoproteins, which span t pl asma nmenbrane of the

_m_h_@@@@e@sﬁ‘l‘ﬁ -8%¥Macel | ul ar binding domain for their

R o e R T

rrutbg’erﬁ@mgﬂitﬂs that initadd elubir réﬂ]ﬁatﬁ@ﬁ eIiﬁe@dE laSg&glpﬁﬁﬁotems which span the
enzymatic activity that is encoded

plasma mgmbrang|o4 the CGBrPPﬁ%?ﬁS Gl e&tv@éelh\é@émqvavg dampia fgptheifispseific ligands
n
(su%?%slg(io ) Iigésr}ﬂ ?g}g?j\ftiﬁﬁiééltq}‘ K@@E r r CE uéﬁt%% 1‘) BHREALSS ligand results in
the petinatibe béthewreceptq@izddisasaennsisatic metmt)amms naamied g tiod intracellular
t.he 1. It is known that the er receptor
porig 6L e esaePigks SIS FONTHP TR e R 058 Wi i Boget
profits. Fersﬁ’l@lﬂg it tfaﬁ&ﬂx‘éﬁ@ﬂ bﬁ’}ln‘oﬁfé?it}%q,lgnﬁlsdaﬁ:fdéb 2 Ji4na membrane of
proliferalion and surviva tunmour cells (reviewed
theicell.Q ayi oye et al., EMBO J., 2000, 19, 3159). One
m i i C his can b ccomplished is
oS o i B SR R SRR e PR
erbB2N&bBS hitd aHBa, hreFrellierly 155 Pedimirivinght peiliferhko® aktBsurvival of
been observed in many comon human cancers (revi ewed

tumoyr ﬁﬂdbp{éﬂrvleelfedan Olayigye ct@hnBMBQRES 200024353 159), Opsmeghppism in
o 5 AR o SO e el g e,
gend BB as 3 reddltiof 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-small cell

lung cancers (NSCLCs) including adenocarcinomas (Cerny et al., Brit. J. Cancer, 1986, 54,
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Sl anbn et al., Science, 1989, 244, 707; Kliin et al.,
Breast Cancer Res. Treat., 1994, 29, 73 and revi ewed

w0 moSatsaeon et al., Crit. Rev. Oncol. Hematol . PC1/88%)04/003937
19, 183), non-small cell [lung cancers (NSCLCs)
i ncl udi ng adenocarci nomas (G&¥Ay et Al., Brit. J.

Cancer, 1986, 54, WO 2005/028469 PCT/ GB2004/ 003937 -3
2652 BBubiRe abj Inet. Ghncer, 11890, 43, 26k Rosch et 90anceh Resaech, 1993, 53, 2379;

Bragﬁxgégﬁgér léé ’g%gcggrgg %8@;%i?ﬁ’)(ﬁégg?éllfggihe‘?‘an%fésﬁ)the lung

(He‘ﬁﬁi& ePal. @ah@ér (Feﬁ@cfy@, PR4yhendaung al.( baesl! Rég exooa)l 7,603), bladder
Cancer Cells, 1989 347; Onhsaki et al.

canRey{Nealxn @D, Lances 6985, [ _ma@mLms&_sexzom 7, 1957, Zhau et

é&gisargno% gg?ﬁgﬁ)gi?cg?gegF%qncer (%L%a aet gﬁr@a%rccgq§%;3 g)g 142),

gasﬁ@ﬁli&%ﬁﬂéﬂ Qahcet althels coMukaicpotdtomhch canasraBoblenkd 9il, Ofiddgene Res.,
142), astrointestinal cancer such as colon, rectal

19835 Lst4SiEenitanamiceat al soasiiqenierology, 2090 45 id 0feloss et algdiancer

‘_@2%6‘(?11 égaﬂﬁgss A %fﬂ{e Esatategéfs%&g{‘ét%ﬁ 0}129YheR0901992, 24, 481;

Kufma#dgt,al.c 20002 32,063; Sbl&:r@t aﬂsUaNetl ((Xénsa‘rdtnsthO@@ 1866) leukaemia
H st och 1 481; . Kunm
(Kopigka Gt Relty 198137 J03 & prtin Syleoret Al SancEs g%gzgg_so gendt, 2001,

1271825559 ovAr%H'fﬁ%mt 8 41 Kenaka eE. 801, 6i3€i4|20) }98f andBrfeck (Shiga e

Martin- Su ero et al., Cancer Genet Cytogenet
al., Hxd d,NecH.,ZZI)OO12724)599))qun<anat(d-@|nb@t(£)¢ymngtet al., _N_e_g@gmr 2001, 48,

1, 61, 242 O Kk Sh
158)g Ay e RS o 35sa e e ERLR SRBRTT PR By gy receptor
tyrc%ine%nasei\ﬁ AL @eeBd thaOihbir vﬁaesprejaa%}eva&%c@@ﬁcﬁmﬁpﬂiﬁﬁce will be further

tunour tissues are tested for expression of the erbB
enhpaged|iy theffupiseept or  tyrosine kinases it is expected

h a‘%\ﬁl %1 ?ﬁliés:eql\{“ﬁ%g §P ﬁg%ﬁl Y gég%YaQ{oﬁ%??ug ngo@)&{ tB@s@ %gceWthré itis widely

belféOétBﬂhﬁUﬁBﬁ)etuﬂfouiﬂﬁecmnS -chﬁlghllﬂ)ainbﬁﬂag(gfesgme and scrmcrrﬁelaté with a poorer
these receptors is wdely believed that

ProgRAsIE thsras A (quh%p@é|_}_§l ShipLapgerBessi 2007 gh d 355 Ross et al, Cancer

.

clinRexd ﬁméitnge,la, wmhﬁ ipre-¢limies irifglai\dtxm suggh(ﬁﬂs thaShe &5B fafriﬂy of receptor

et ., Bi oes 0 73 dj tion
tyrc_tswﬂgnazes Sl T X Sk "ﬁ?‘@eé Herbagyations tha
mah@fu%dﬁ?t:él? Hn&%?&%&ﬁ &?&tortrﬁ‘@re of BB efr@B'nrédépt%t’s ARGRRIEGFR or

rosi ne ki nases are 1 nvolved in cellul ar
erbBR avieh dransfected intd homs tunmair geldshavh ¢cheodbslety vatransierm these cells. This
unour ress one or.

e PRSP o5 P e SRR b CRISBRIC (e 0VareXpres rbB2

spoht2AB&IsBEAREopthRof@in théMR4hmER] d18nd) @ @ddifien aPitid, buhder of
transformthese cells. This tunourigenic pot enti al

prefedivicsbgindituhavealempastrfiedeidatantitprahfesaive effaete san hainduced by
knqcﬁ%rger?glgn% é r?l?rngblg ?Ctls\}i) o%tbsl onaﬂfi{]glteﬂ.ﬁg ?Ah%to&y %Hﬁrf‘qp‘t Hegatwes or

inh{bi@rycartibogiak (fetnwb@sn Wiy del shbfn skt r@t@ﬁeﬁd]aooo 19, 6550). Thus it has
anti-proliferative effects can be i nduced by = knocki ng
beeg yecaghised thapphibiern® thesereseptos &yrpsing kigpses ﬁb@éé b &f valuc'as a

selécﬂbé H{h'ilﬂfo? of ﬁf%fBrS‘l?f@Iaan% gflma}ﬁ?ﬁalﬁﬁ cancer 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 e@s@es4s®ed that inhibitors of these receptor PET/GBR014/003937
ki nases shoul d be of value as a 30 selective inhibitor
of the proliferation of manmmgdian cancer cells (Yaish
et al. Science, 1988, 242, 933, Kolibaba et al,

Bl sy ' ' P b or the
(-2 LY Ao SRR LR kAen 0B perk Bl g s
treavbend ef sdéntededolidl tymaeB GrevEmedge veenddlsohnss 56 -2968.59Pncagene, 19,
6556drﬁ%i %al on to this pre-clinical data, findings using

TP ‘tory anti bodi es agai nst EGFR and erbB2 WO
2006k PREARSn REd/OERARNG B APibers of theerBBIypébceptor tyrosine kinases
trastuzumab respectivély) have proven to be beneficial .
havé hearhdsteskddrind sbdwave been implieaterbiotplay a 5d¢ Boa pmBey|of gon-malignant

prol R Bl BELEIR L PR B0 B R e P985 i

et alESEA&ICS, 180891 P43, 81 DBbéni geprosehperplysio sBPH) Kuraseas al. Ant. Urol.
“have been detected and so have been inplicated t. pIIa}/

Nephrol 1o|290<P,rize?3mﬁlafé¢scéﬁm%?ndrfﬁ§tpwﬁr@okﬁpaqrﬁbﬂatﬁa%éy——' nt., 2000,

58, glé%o rIfjlg glgedéfdgéqe)g%%tgé E[ait Alsitof S BR Sy treceg&Hrrltﬁroatﬂ@ﬁzdfg’ses will be

der et al., I ence, 89,
usefdil in) the remingent pff thedeanid othey pen-pladighant dBBHer{ dfummessate cellular
al., Int. Uol. Nephrol., 2000, 32,73),

prolferdioBscl erosi s and restenosi s (Bokemeyer et al .,

Ki Cﬁlﬁéf%éaﬂ _aten?%ﬂﬁcati&%P 566226 ditclbses CBRLif UOmRIRERMGEAfhes that
I nhi of e

t hat I'tor rbB type receptor tyrosine Kinases
are wackptobeyrosii® kisa&st umhibitors.he treat ment of these and ot her

or opfer ARG E s ST R R S Pew Q9872398 Wo

96/3H930] WEL96/3891aW0 4780034 AROWIONSZ9899AEsdI ke that @ERain quinazoline
receptor tyrosine kinase inhibitors. International

deriyati ves twhighphdae am pRHE0 YHsUBICBEY e 4-pE3ite) Fsbysibsijigent at the 6-

andif g 1 B PRy BRE s Aty ey )

derfutapdar atenhapplichesy ERB3 2063 disdosey Bl stibstinitedd-atiisoquinazoline
4-position and a substituent at the 6- and/or 7- "
deriyefivyes Caiyips ety cep@ping an Jybey heterpanybgreup Atihg OrQsr/y position on
11 Vi . Eu i 1 i .
e G L o RO RE ABL LR BF i Pberrrre
disadédgrs.vati ves carrying a noiety containing an aryl or

heteroaryl group at the Q-ar 7- Siti t he .
quilpiEE PR By éppiﬁét%ﬁ%&ﬂ?&ﬂog?@?@tk’g@ 8_8”13838 ghselse certain

4-attAREQHindzBlinds s8BHed BYRE TPH&it dneirat he¢Blar BhFRRRY %rowth factor
I nternational patent applications WO 97/ 30035 and WD

recc@Bir1@®Sisie dinmsd mbdies.t ai ' 4- ani | i noqui nazol i nes

OB S B §2 DB QBB s omppus characterised

in thdtdub&itBents 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 bh@soedase i t uents at the 6-and/or 7-position CRCT/NGBa004/003937
ester linked nmoiety (RO CO. WO 00/56720 di scl oses
6, 7- di al koxy-4-ani | i noqui nazg] i ne conpounds for the
treatnment of cancer or allergic reactions. WO 02/41882
) i | i noqui nazol i ne conpounds substituted
7Ig%ﬁ§%Pa§ﬁaﬁﬂl or 30 7- position by a substituted
py r¥Nedel afitheypri@d deodiycloges pHPSrdibalngdnoathikion)yuigraselme ongd-(2,3,4-
03/0822 O discloses that certain 6,7-substituted
trihglogeiornIBIGuHRZ BN fOMPOHESunds  possess recept or
tyrg eﬂﬁmg'm@ﬁﬁtlbﬁ‘cﬁ 'PQ{eBPAﬁp]?&hbf{ NoYPCHYGBER0{30% describes that
exa such a conpound is 6-{
certpm 4-1, ﬁdtmgdgcmandmmtrmzhynq garpetivedi pessesy pPloRtdntigum@ueactivity,

0-4-fl 005/ 02 469
and e BRSO GBS s TS ENER n PRI PABPIe L suchp pmggond i
-(f1h -fl lino)-7-methoxy-
R RSO o oy Tty
qmmmmhm#ogenoanll|no)qU|nazoI|ne compounds. Copendi ng
:jg;’ﬁh %g!qu%rﬁs ltlav sﬁ@tn[ {E\gﬁj 1}081% h(?\pe\,g? tha?gdlfﬁp 3{ D3 Btuent to the

carbbmtcd] grodphad ogrioaany, hidiay qdirttez @ﬂlbsnele)derol ti@builies group produces a
possess _potent anti-tunmour activity
Seleﬁhgrtoiue of ompgunds Bipephinced gethviiytin B e CR“?BEE‘ilsf'?ad’e a dual activity,

oo B e AT AP Rbod, Yl e e BOE, ppion
effeot, fmaﬂdngohemmf Iphnicylay cliritdl applicatjon imathe tieatmenT htumours where both
licants have surprisingly found however that
th“ﬁﬁ@‘??%ﬂeémp caqfbsti tuent to the 10 carbanoyl group
an dyy; ARGl idRink Yo 1%99 I R dotipolifids dsHhssel v @Rtprésent ifention
ani | ine group productes a select group of conpounds
poswss pharmiaaelogidalaestiviy oglyiby vitheet oftaneticetmrousingle thiglegigal process, it

s 5B gy B B R DY TEESSLED BB, g oo

the efulBefinilyBTkédegtdr Pab3iné kinadek iitud brinedlved @ahe ﬁ@ﬂ&lltmatdlmﬁon steps
in the treatnent of tunours where both these ki nases

whigh éeaf fig theqaeléfgration ofyum cellg Jn |Pﬁﬁlct1]@r,l1h*¢§lbfh‘t’v‘f¢éltthfitﬁ]é€ compounds
0 .
o BRI AL RS i G A5l AL SRREGER ancor
erbBD réteplongyrésife khags.cal process, it is believed that
t he conpounds _provide an anti-tupour effect X
i nhMAOFAIBE g fiEShaSSF Ol PP iyprgyide @e@ﬁtw line derivative
of th¥E&SIgKi nases that are involved in the signal
trans uctlon steps which lead to the proliferation of
tunour cells. In particular, it is believed that (Bhg
conpounds 20 of the present invention provide
anti-tunour effect by way of inhibition of nd/ or
er bB2 receptor tyrosi ne ki nases.

HN
>\' (CHehn <:>- SN

—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:
wQ2oodezs4ed n n is 0, 1, 2 or 3, WO 2005/ 028469 PCT/GB2004/003937

PCT/ GB2004/ 003937 -6 each R5 is independently sel ected

from hal ogeno, cyano, nitro,_éydroxy, am no, carboxy,

sul fanoyl, trifluoronethyl, (1-6C) alkyl,

e BB AT RN 14 660 Ay caory

sult(amo@E)laﬂllkybmaﬂhﬁ/] r()ILQC)aKkyL @ﬁ@DMWWUI(?{B@MkynyI (1- 6C)alkoxy,

4Qled Bk TR Bnions (R sdud o gy anc

- &ﬂ@lsu[féﬂyﬁ@) Wylashihb aﬁqml 6cﬁ(1@)]wi%6rﬁ7 (MBENBKEE cabényl,
are independently selected fromh

N—(émq)@manswarmsmdtm #1560 ky liphamepk CORATRR” where R® and R’
ar61 ?éncngttled 1éc§%c?t%§x¥m§'d%§ﬁ§ydant]ﬂ%Pﬁ%l'b&"l %13(1 %gﬁfﬁi(%lt Hﬁt?o%ally

subwitu&h (8Beycyricllian bﬁ@lbt&dlafly) SuBst tut@PdrylQ aﬁRF yncsub&igemut ®ith the
heterocyclic ring which may contain additional

nitrpgandp ygtehiiey 2 ataches farmap eptionsdy quistityed hetejogyclic ring which
ma g&,g%,gﬁﬂlfu gwhlg%ggaq&gp and (1-6C) al kyl, wherein the

group I's dptionally substltuted by one or
X! mmrchre%uhﬁtdldrl@,nts whi ch may be the sane or different,

R Sapletied o MBPBEEE (OBt HOGER b o-OC g goup is optionally

sub§tyi@f2@:by dadlop Hﬁ?@sub@ﬂ-tu@x@s al ke ha W%eo@%‘fe]or@@f&%@ X¥lected from
(2-8C) gl kenyl, (2-8C)al Kynyl, % (1-6C)al kylth

hyd(rdxyﬁiﬁ)ddialqgesmlmdﬁmy h sulfstitie@) mlek:y&cbfubrﬁ @nythq, n{tfo, c@l(b)ba}' koyhno,

hal epd- s S 1 Bema S RS CITORER @5 ety
(1 dc? ﬁ(g)tﬁilokgﬁggjagk%ésﬁgﬁ@) ah ksl R¥enyl, (1-6C)alkylamino,

OBy, <eagOy bkt 69)dslasohamoyl, NN di{(1-6C)alkylcarbamoyl,

(2-4@8€‘C%a|1k@' (Tc)gllr]f? yy %ﬂkﬁ%ﬂ%\ﬁ VAT al kyl | sul f anoy!

N-({ b®H4&X L@%@)ﬁlﬂaﬁ@ﬂ&hﬁm (106@faﬂ<029carbonyl sulfamoy]

-(1-6C) al kanesul m sO,

N- (P?%)%lkhg?'éllfﬁg@ﬁ NAN- élﬂ(ééﬁiiﬂk}ﬂ]Su]fgmyhﬁl-ﬁg)é{lliangg)lg}rwiﬂnnno and
I I 1-6C) al k f
%@ﬁkgggﬁéhlkgé%flg% %@%bs?rt Ejt ed Z)ﬁ aO)éZ\r bgﬂya?om

m1b9 B 2(ck-36C) al koxy, am no, (1-6C)al kyl am no, 25

di - (1-60C) alk Iam no, or a group S(O S(1-6C)al kyl where
2
R%ishy ro(gen@r allﬁﬁl adsaturated 5 or 6 menbered

R* RYLLCIAND! (ReC]dlgnphi® ch&yne,n@tl (6OAMHRY Ny ARl

het er bat ons se ect from oxy wher e
optiR8all ssubgtitutegam, a datba@Gierhibyla, (1(622)61@)&Y laenlw,,(l 6C)a1kylamlr10

MEGYE A e i

di-(1-6C)alkylamino, or a group S(O)s(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(0), or NR® where R? is as defined above;

provided that the quinazoline derivative is not:
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(1-60) al kyl sul fonyl or (1-6C)al kyl carbonyl; or R2 and

R3 together with the nitrogen atomto which they are
w@bdoaoksaed f orm a saturated 5 or 30 6 nmenber edPCT/GB2004/003937

het erocyclic ring which optionally contains additional

het eroatons selected from oxX¥gen, S, SO or S(O2 or

NR8 where R8 is as defined above; provided that the

qui 4Bedhilore-4dBusreplianyBammof 6t { 1 - (EnROOS4028)8gonyl]-piperidin-4-yl-

P(%r/ G%%)%OM 003937 -7
OXyA: (“§t V&u&a&‘_—’]’meuor opheny! ) ani no] - 6- {
1- [ 4 gzl byl are iy Demitol -6Pj 1@ rofiHatift-4vy 1) catbionyl-piperidin-4-yl-
-7- hoxy- qui nazol i ne; _
oxy}-T-(Bthohly guinadeliteuor ophenyl ) ani noj - 6- 1
?‘_7!%E@F]c&](hobaﬁﬁﬁ@h@q%ﬁggg@%l}]éi{ql-R%rolrpql'oﬂhfh'-%55&19&%1]}pipeﬂdin-4-yl-
ox V= Lﬁl?m@m%@:rp-%ffl Iuor opgeny: ) ani noj _-G;j_f pv)
o;(yé.{n&g%@lﬂr]ﬁhér?épﬁe%?{)arginn%].]éi{pl'-ﬁc?iﬂﬁethy'lgﬁqinbyca}bony1]-piperidin-4-y1-
- 163 Qr o- 4-f | uor ophenyl ) am no] - 6-1
oxy‘l‘-{"érngrg{‘%yl am no) car bonyl ] - pi peri di n-4-yl -
0XY3-{ @Lshi@xdot-fludrephenyl)amino]-6-{ 1-[(diethylamino)carbonyl]-piperidin-4-yl-
4-_{ (3-chl orp-4-fl uorophenyl)am noj - 6-f
oxyg={-methoxpyauirEAde ar bonyl | - pi peri di n-4-yl - 10 oxy }

e S A e S
oxy}-Fedmxipapuirakelgieper | d! n-4-yl- ox vy }

47[{'3632@{1%9?‘ S%ﬁg%%nggmgfé{rﬁ—ﬁwrgc&din-l-yl)carbonyl]—piperidiri—4-yl-
oxyl=1-fRHOk9 duiiaRoliney | ) car bonyl ] - pi peri di n-4-yl - oxy }

- 7- met hoXy- qui nazol i ne; 15 . '
4- [ 4-8Gethlroet-Audroplanyp araingl-Paii- iiémegh ¥l-piperazin-1-yl)carbonyl]-

. 1-[.(4- net hyl+ pi perazin-1-yl)carbonyl ] -
plpgﬁl(ﬁjé—?‘rQF%)’X-]);?@@%YTN{H% hoxy- qui nazol i ne;
4- [4-@(‘3‘3&]{1&691'-1%6?0?1%@951@1h\b']-ba{r[!-Nﬁlb_r;ﬁr_o{in-4-yl)carbonyl]-piperidin-4-yl-
1-{ (nor phol i n-4-yl)carbonyl ] - pi peridin-4-yl- oxy }
oxy}7[-ethpeXguigardi@gol i ne;

4- | - i - 6-1 L
L GRS Ao RN Aforohn 4-vhcarbopy - pipcridin-4-y1-
oxyzﬁ[-(Zs—rrﬁﬂtoht K 99e|y&mtthmlys§‘zomipbﬁazgl i ne;
- - et hynyl - nyl)anm nol-6-j o
1 Lo B e A rocsbhdin 4 Hoabgny bgipsridin-4-yL-oxy)-
o | ne:

THZE?*EB}%(:@ﬁiaggg{}éi?fzﬁul)pgphenyl ) am no] - 6-f

1- [ 4€Bhghl@nvidafihcraphxonyl)hinino] Hef li- dethyldmjhoe)carhor W ] -Fipemdinet-yl-oxy } -

X y-qui nazol.i ne; 25
7'"?—“%("&"61‘1’?%9 U%- f | uor ophenyl ) ani no] - 6- f

1- [ {80 &BY4-ATdOFNGI) BRG] 6= PIi- RRb b Prafirind)carbonyl]-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-[(morpholin-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;



10

15

20

25

30

oxy } -7-methoxy-qui nazoli ne;

4-[ (3-chl oro-4-fl uorophenyl )am no] -6-1
wd 2qo6des¥es hyl ami no) car bonyl met hyl ] - pi peri di n-BemGBo00Y/003937

} -quinazoline; 4-[(3-chloro-4-fluorophenyl)am no] -

1-[ (nor pholin-4-yl)carbonyl neghyl]- 30

pi peri di n-4-yl -oxy }-quinazoline;

4- [43(30&41&’(00% -flubio ;dﬁé Mﬁﬂ])@ﬂl‘ F(]ﬁ]onﬁrolm -4-yl)carbonylmethyl]-

I met hyl am no) car bonyl net pi peri di n-4-yl - oxy

PIPFI‘I "ﬂ At piontyl- Q\Qmﬁ’éhﬂlum&é@h% 2005/ 028469

PCT/ 4/ 0
4- [%g%g‘%lq%{oop ﬁggﬁog a/r?ﬁréq}]nq] )6a1‘n h(n]ethé'lzinnno)carbonylmethyl]
plp&m[h(ﬂmylpqul}mmét}wb()/qamaMyiemst hyl]- piperidin-4-yl-oxy
-7-me
4 [ﬁé(Sth%%dt ﬁ{lgq%)ég@iyggw]-)éaﬁ [{gﬂmqgh)flamlno)carbonylmethyl]

plpémﬁl(um@ )ﬁm m&mp@gg&gﬁkbyll pi peridi n-4-yl -oxy }

ul nazo ;
4- [ 4 $€3e¢ﬂlmbe4—ﬂuélbphﬂrlybhmmd] Yoafti-[(pyrr@idin-1-yl)carbonylmethyl]-

Pl%ﬂﬁlgd@%&faﬁ&wﬁﬁwﬁg lnréet hyl ] - piperidin-4-yl -oxy
4- [4-:@(‘3(3&“161{)01' ﬂu&ﬂoﬁﬁh‘r@l}ﬁﬁﬂw L{ﬁﬂor;ﬁroﬁm -4-yl)carbonylmethyl]-

yrrolidin-1-yl )carbonyl net

plppﬁléjef‘ll -y ory4- "&rmeﬁmﬁqum’ﬁzmhoxy qui nazol i ne;

%i@ %ﬂ f l u henBﬂI] r?emjgrl%ethyia&nno)carbonyl] -piperidin-4-yl-

ox)gL'p.ﬁfet]ﬁijx q%Idaholmey } 7 nmet hoxy qui nazol i ne;
% or o-4-fl uoroBhenyI am noj - 6- 1
1 [

ﬂi@tcmrarﬂ ﬂ@gr@ah% wln]rwﬂnép{slr[(ahmﬁtbpwﬂlyk)ﬁwno)carbonyll-

p‘pé {?IE‘? %g'ﬁt{‘l @I%%g_ enynl ) ani no] - 6- {

1- [41(3%ﬂmwﬂﬁ¢mbbﬁﬂ)ﬂm)m&%bmMN}methNFl di n-4-yl - oxy

I
el B T oSty s cumsine
1-14 N?;r@ﬁ ¥la ﬁhgro a/l)gmmol] -6-{ 1-[(3- m hoxy£r0>;)yl)ammo})carbonyl]

nmet hoxyet hyl ) am n onyl'] - pi peri
Plpeﬁdlmétyia)«yy}dumnmzmyﬂnmazolme
or o hen

4- o] ' - 6-
[‘E%@ﬁcé‘tl?%gs?yé\“&fﬁkj e)"é{ i') ?@]@R&]ﬂ}‘e‘ﬁg’b@ﬁ'di n- 4-yl - oxy
meﬁhnZyﬂfSﬁ*l?@ﬁMn&Uéhﬂﬂ@ﬁﬁ 'pﬂ)%ndm 4 yl-oxy}-7-methoxy-quinazoline;

quoroPheny an1no]-6-§

1- [é 1Gratdorpt4-Ru@oplenyl)amino]-6-{ 1-[(morpholin-4-yl)carbonylethyl]-
h 1] rbaonyl ] - pi peridi n-4-yl - oxy

eI N BRLOSARGRAIN b

4- [4—{3(3th|1&601- ﬂudrb?lih’n@t)hhﬁﬁhb'] B [i@brphrolin-4-yl)carbonylpropyl]-
~1-[.(nmorphol i n-4-yl)car bonyl et hyl] -
Plpw%éﬂr)dr%)’l “hmehRyy-quinggaligxy - qui nazol i ne; or

o ST s bhs ol ol

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)cycloalkyl
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 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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pi peridin-4-yl-oxy } -7-methoxy-quinazoline;, 25 or a

phar maceutically acceptable salt thereof. In this
wa p@sioks4eat i on the generic term "al kyl" i ncl udeeT/oBé04/003937

straight-chain and branched-chain al kyl groups such

as propyl, isopropyl and tertgbutyl, and

(3-7C) cycl oal kyI gr oups such as cycl opropyl,

Y. lethylami

ey AR nd pAEHARABLY - COAL AR B fle SN SARRAK cttyLamino
cyclopuyaphiho ambcﬁrﬂdmx&]atrmﬂcn rand ue[(i;td(hllqﬂﬂtamrkmnnlu:é@s dlmethylammo

R Tt e T W e

br afehegh GMI”Qefé‘?sr t%'a%}nﬁfbl By dBdrioRiriie8 RE@Sastphenyl or naphthyl. The
i ndi vi dual cycloa kyl groups such as "cycl opentyl"
ternay ‘thepenyiclic’ corf heterdeaclyb-inelpterieg struqﬁlges)mayma)qhe mono- or bicyclic

and?cgﬁtlao it I3 9 q%ent | ora]lklgﬁ{f %lplﬁ §f Wbl Ql?slgiutgl?lg] ?fo 1&(? 4 %hwh isa
het&@ﬁéﬁ%ﬁ&ﬂ@sgo 1/1 GBREO4 rﬂ@@%ﬁ7 Riflgsoinsy B@ﬁl@mahe)w)nadirdmatlc or

cycl opentyl oxy (1-6C)al kyl am no i ncl udes net hyl am no,
parteliyAremptifoin the wsmhat wedmgn‘ef aleedcyeg %ﬁ@%}/ln&mbﬁ gromgtig and the

oo, AR, B GE SN D AR oy, oy,

tetrm}ﬂyﬁhqﬂl&‘)hydmiﬁ-yﬂa,ttl‘myhﬂnbmmh]l’dmgl tpgl‘ldyl pllpylﬁdmybflmmslyﬂ o)
aromat i c hydrocarbon ri [19 fgch as hen or, n‘aEht h%ll L
12 3Hcielshydesdunci it  ayogeipelNl.ch 2.8 teftanidry mﬂhny ¥iagigy

plpérhﬂgyls &%‘;’rﬁfdﬂﬁﬁ Egﬁﬁﬁim?fagulggxdm?f) guﬁlﬁz@ir@y Gl ﬂn%lm ?ln Eyrrolyl

ontali rom>3 to 15 af ast oné of
pyrmhdtr@rhlnyddlylomdﬂ)lmyi 14mdziz0w11 lmh,zumdamlylh[e)tremﬂt mdamly:lhoxazolyl
t i C,

benﬁs O‘glg’gﬁsé’t"?@ o ii?:?h"ﬂ%ﬁ“ %l%ﬁlt‘ﬁo ‘f‘%‘? hlé“’?ilﬂﬁayt hat

4H9 nlebcfnzaﬂazﬂfyl ayp- qsﬂ%m"zbtﬂﬁlzﬁ%@ tiem izoBe, BP AtRhidtylashdiazolyl,
the other ‘non-aromatic. Particul ar exarrpl es of such

furazambg wiadiaankylitelcdzabyd dibangpfurdnah diffenzethignyl goranyl, oxetanyl,
azetb?e)m/ldwr% rﬁg%ﬁmlcg%%m”zy& %Xafggﬂlgm)?ln}/etfahpc?r 8204 Hi gAY,

1 l-ﬁl&oﬁatﬂhycﬁbfl&hﬂ{iﬁﬁl%ﬂl mﬂﬂldpﬂﬁ)ﬁndmﬁ Oﬁd;thﬁlﬁlbyﬂazmyl dihydropyridinyl,
3, 4-tetrahydroi soqui nolinyl, pyraziny

tetrmygmpazldwl dilyidronyirignidiyl, teﬁWV@fQEYWdln)duﬁeHM‘PthVP}’l
tetrﬁlwgpcﬁ ﬁ%b&ﬂﬁ}{g)oqrcﬂh[q}%rpﬁ‘(ﬁ Iyl pyrroly], pyrrolidinyl,

Zolyl, benzi ni dazol yl,
py erZ@éLﬂir,examﬂﬁz Qf yéterooy(ﬂlt@rydps 1ﬁxﬂmdeme&zlq}dyd>pyranyl
i soxazol yl, thiazol

b th | t hj lyl,
tetr%hylr‘éﬂfblramiwr N L iRt Rgkic-sCppendiie. ¥
AH-nds ?ﬁ%ﬁ glfchlil&zrll{ll %evn a%on%\ %hetsé hf% Qhﬁf&/ a hydrogen atom or a substituent

1,2, 4-1 oxadi azol yl azanyl,
gromlhsm;ﬁlaazm I(yBC)albyl rgaaupl iy rqqudecbmtltfﬂuh@bgrld,ing requirements of nitrogen,

ort egibr}quigﬂl]glsgl?tgﬁoxrlegtg{f)é}ﬂfa%&)éteutrggiy@% 8ﬁ§"e n1tro£e¥1l atom. A nitrogen

atoﬁe&lﬂﬂllf')i deRroky 61 Bog iy lbe oxidized to give the correspondmg N oxide.
1- |oxotetra ydro- 1, th|a2|niqhhorm|per|d I,
P

hor@mepailyahc nyhpomdhymmbpf/a\qograh ysical properties suc as a high
w5 ST RN T AR T B,y of e
compuh@acdo ity OANE prevdnt vaeﬁﬂibrﬂzﬁ‘@ ifdoaVd dyydnly 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
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Particul ar exanples of heterocyclic groups include
tetrahydropyranyl, tetrahyrdofuranyl or
woR(i0es3sal Kyl pyrrolidine or N-al kyl (1-6C)pi ppeT/GBR0v/003937
Where rings include nitrogen atons, these may carry a
hydrogen atom or a substituend- group such as an
(1-6C)al kyl group if required to fulfil the bonding
enah@6pderi M Puse, @mikivkd Ot MsteredSornérs bheya raeymbte. [Thalpedettdnvention
. the rest of the structure by way of the nitrogen atom
inclndey inf§gleAnision AN WFACRIE apfw‘@%{léra&g%|69?nt@nefﬁlﬁalxag9ursemlmm of
. axi di t i . r - - |
B R A L e e
whigh phssasseathei ahhve-pehtidiediactvinghi Thet synthiesis of opfidailylactavet forms may

roljferativ ctivity. Furtherpore, many of th

be Gibuit s SHOBBLATRILES PGB Ih PR O dp dhe ar, for cxample
by dydfekis tRonPbptially a¥Pakdi iR hiakBialstor by Heddfatiod df agacnic Fdrm.

I's to be understood that, insofar as certain of the
Singlaniyothe dbovst memsianad activiggnhalsievakistndeusingthe stagdard paboratory
o lﬁﬁti ca%%%@fot ievee1 I acemc forns by virtue of one or

CIHBRYES rlf ¢aAl'tY" substituted carbon and/or sul fur

at OTfe ind@idioaGelated kgl YautmerRXtbihs dfithe adrpiidids 8dihatFe@mula I that

as WD 2005/ 028469 PCT/ GB2004/ 003937 5 10 15 20 -10
posgesa ARfipyAklerdiye [agtivr e, a ni xt ure of diastereoisoners

or 1%35 ﬁsc{ 1%%%%21%03& T %S@ﬁﬁ&oﬂ{xpgﬁ{aﬁ oPthe Eo%hfﬁqqﬁa}} &ist in

its definition any racemc, opttcally-active,
soleataidsi vegteds umadivyted fiorens sotixas)f@ exbmpldi hgdrateéd dorsandt is to be

stereoj sonmeric formof the conpound of Fornula |, or
undgysiqagdtal th¢,wvepson enmmewsiﬁoaﬁls%lge salveigd forBts RSB e d

ant@?&ﬂfé!xjafiyea-mﬁ synthesis of optically active fornms nmay
e carri eof ou%’ by standard techni ques of organic

¢ heltriissglsostovkel undémma than certein eerpoinds ofshafjokmuladymay exhibit

synthesis fromoptically active starti mat eri al s or
POl OipBat des BT e taver Bem b mssies o Ghot Riinf Phich st
antPRANEITRNAdQRGd activity may be eval uated using the
standard | aboratory techniﬁues referred to

her Suitablet watues Torghe geneniciradicaleredgreasl tp abaye in¢lyde Hosg st out below.
for t he compounds of ok I
o Sl bR TR AL 57 SR b0l A o

herédi@e iSthiagedifiadtionghidladd’- conpounds of the Formula | may
exist in solvated as well as unsol vated for s such

for halogener exanpl e, hydr at ed fipgrarghliorq, bragng gndjedo;
for gfg?@;a?ﬁe}go d that the i nvemi’ﬁe%l?&ﬁﬁ%ﬁ?l?ﬁoﬁlobyﬁ _Heihbutyl, pentyl

forns which possess

and hexyl;
for (1-4C)alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl;
for (1-6C)alkoxy: . methoxy, ethoxy, propoxy, isopropoxy and butoxy;
for (2-8C)alkenyl: A vinyl, isopropenyl, allyl and but-2-enyl;
for (2-8C)alkynyl: ethynyl, 2-propynyl and but-2-ynyl;
for (2-6C)alkenyloxy: vinyloxy and allyloxy;
for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy;
for (1-6C)alkylthio: methylthio, ethylthio and propylthio;
for (1-6C)alkylsulfinyl: methylsulfinyl and ethylsulfinyl;

for (1-6C)alkylsulfonyl: methylsulfonyl and ethylsulfonyl;
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antiproliferative activity. It is also to be
under stood that certain conpounds of the Fornmula | nay
we@ws28469 pol ynor phi sm and that the inventi onPCT/GB2004/003937
enconpasses all such fornms which possess
antiproliferative activity. $yitable values for the
generic radicals referred to above include those set
Sui tabl e val u
forg}r%%gﬂf %Ybuﬁlg as defined h??eé$}2%rg?1g¥%tﬁ%lﬁmﬁ)e?k 5 tf%?l nﬁ’
this specification incl udesopfoyyldmah@gmhbutyfaonno

for RS leminR 1 For ( Sluspamyy ctnigpnd. K-

(2-6C) al kenyl oxy: for (Zw%mymﬂnb@wdu&@réﬁnmno
21 6C) al kylthio: for (1-6C) al kyl sul finyl:
for (66 RYkeaxygarsonylonyl : f1 uomthczzcrypiyb@lylm{bwwcaqb@nylog@poxycarbonyl

met hyl , ethyl, propyl, r Lyl, pentyl
ey syt i D OPYL 1t SR B oY P

for Ne(1t6®yatkylcarbameiyitoxy, et hwmmmﬂﬁmyl lmmym@ﬁ)ayno@:nd
but oxy; vinyl, isopropenﬁE allyl and but-2-enyl;
et hynyl, 2-propynyl and b PI?WH?‘I““‘W#W%Xiﬁ’%‘?ﬁi’karbamoyl

. - d hi
for B RRGCRIMASI A0, KRR TR ©
et hyl sul finyl; nethyl suI ﬂ\bmﬁthylmcbamdyj/hthfN}ni;dthylWﬁbamoyl;

foréoga 28469 PCT/ GB2004/ 003937, - 11

alkanoyl: acetyl, proplonyl and isobutyryl;
for (2-6C)alkanoyloxy: acetoxy and propionyloxy;
for (2-6C)alkanoylamino: acetamido and propionamido;

for N-(1-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido;

for N-(1-6C)alkylsulfamoyl: N-methylsulfamoyl, N-ethylsulfamoyl and
N-isopropylsulfamoyl;

for N,N-di-[(1-6C)alkyl]sulfamoyl: N,N-dimethylsulfamoyl and
N-methyl-N-ethylsulfamoyl;

for (1-6C)alkanesulfonylamino: methanesulfonylamino and ethanesulfonylamino;

for N-(1-6C)alkyl-(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)alkyl 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)aikyl group it is to be
understood that such groups refer to alkyl 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)alky! 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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for (1-6C)al kyl am no: nethyl am no, ethylam no,

propyl am no, isopropylam no and butyl am no; for
Wa@l200F(01846«C) al kyl ] am no: di net hyl am no, det hyl aP@TYGB2004/003937

N-et hyl - N-net hyl am no and diisopropylam no; 5 for

(1-6C) al koxycar bonyl : net hoxygar bonyl, ethoxycarbonyl,

propoxycar bonyl and tert-butoxycarbonyl; for

adokte& %oxﬁtﬁé aih%ygx%ﬁFmg{Qd’ébostﬁ@i Qth@)gﬁgﬁy 2- 4C)alkenyl, (2-4C)alkynyl

et hyl car banoy N- pr opyl car banoyl
and[(lz1 4€opgkaowyl.car banoyl ;  for

N Yol L Rehal g AT AR AR HEERY GBS By § positons

ontﬁ@qmﬁgz(ﬁig):ajnganoyl acetyl, propionyl and isobutyryl;
for (2-6C) al kanoyl 01?/ acet oxy and propi onyl oxy; for
¥

( 2-% &)itableaphaymaseutienl yaucseriahle salhoich earepsiuad afthediormgla T is, for
exaH'R%l'@G %l?ﬁlﬁ%ﬁlﬂog %al?g‘? aaééglgéb%bgﬂl{)é?ﬁorgfuﬁeﬁ WleQQrﬁbﬁryn%gld-addltlon

I Oham

salt Ml(h]arﬁﬁ&)@hkwoS Ufg‘aﬁi’é[aycid subh ﬁEhidtb&l]bIﬁ@ﬂmWﬂobromlc sulfurlc
N-ethylsulfarmyl and N-i soro%;N_S ul f anoyl ;

f.or
trifINprQageiticy %13‘1066)1%4 R‘9 [AFiduPH SFGyRmP W’P%‘{hllnfl ghypiFormula I

hig i 4 hd ANAI; or dIRdling earth metal salt such as a
i AT Ry amiPe TSR or o oty metal st
calcaurh anmghésnmy lsaimonan aidéhohom salt or a salt with an organic base such as

metkl&l%@i oC)al k@ﬁ%ﬁG%hﬁml égggélgén Irrllc?rpholme or

tri &ﬂa s&l fonyl ami no;  for
SJ{%H?oxy (1- Zd(?'llgal koxy: hydr oxynet hoxy, 2-hydroxyet hoxy,

1 fﬁﬂmm@@t(bmﬂljts ahul ag- hydr dxgyablycker 3.1t is to be

St et B R dany Beodl R oieab Srioregperny

(1- 6@9@1!(91 €2-8C Pl iyl @RI TYdlk gHyP BPa gtduplc:v(ot)mﬁlﬂwﬁ@ Rl R are as
group that is attached to the group X (or the
defiged #hexel i ne ring when X1 is a direct bond). Wen in

;P'olﬁ Bﬁnﬁf‘cﬁila; e%é“ gl%ﬂp ?fnﬂ?]ge%gélftw‘gt%%%tetd(%r&n g&log&)o %l!ﬁ%l as chloro or

der’s such group
fluok®@ al kyl groups containing up to 4 carbon atoms. A
skilled person will realjse that representative

ex dripiadar spbstifiiantsfon a@gp%diea%%s@h?qeéheéa g Rfher tharylpydrogen,
incldde HO%GF)%M y}k.n@thryamgyjﬁarﬂmupcéreoﬁ‘& &g py@%ﬂgﬂmﬁuch

as net I SOpr opy
tﬂfltmmomeblyﬂ YB-8Chliven s 2y8C)nkfymyletic€Clatkoay (B-GZD)aH;lekylbxy,

RIS ERESLSuRS SRR BRDF CL R e
(1-6C9RRY@RY o, dA[@LET)hRY11SAMGENLECRIKoR ycarbonyl, N-(1-6C)alkyl 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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WO 2005/ 028469 PCT/ GB2004/ 003937 -12 adopted for the
ot her groups |isted above such as (1-4C)al koxy,

w@ 2004@)abkenyl , (2-4C)al kynyl and (2-4C) al kanegt/GBRiw4/003937
t he conpound of Fornula |I hydrogen atons are present
at the 2, 5 and 8 positions-138mr the qui nazoline ring.
5 A suit abI e pharmaceuticall y-acceptable salt of a
conW(blamR @hd eogédrenwllta the nigrogdroto Wh;RlaH’@V are atfached form an

di.ti o und of
ol A thelacalt e ¥ Bart e An o GahgiPed gpd Ynicn s
sat?h@a 0l GnsAGirstedUPAtiaglanHAhIdR| iflude piPyidiRYl pyirdlidinyl, morpholmyl
sul furic, trlfluoroacgtlc citric or malelc acid;

or thigmaslotisbe, Al@n@awelyoR @ndc% ntﬁs@th@r fgrm @K a-6Earlkenyd group
wh f
al Iklnge}O%y égcr{l ﬁ:ﬁ%dyt%ﬂ‘it suc h géthgl@ll?? él gln??%%“%%h t@Which they

are ﬁagﬂnes imaptRalbstitoed &) aayrobihe groupainentionedaboat in miation anR® and
gani ¢ base such as nethyl am ne, di mst&é&m’ Eel .
R. (i adgition) hRseTaNEs SRgyehe salbﬁéuteﬂ@wﬂs PF ey alkyl'groups, which
i
maggﬂgﬁlf{sl%ﬁb%é% i@ﬁﬁfl?w% Flmt%ﬁoafr (Pr% dr gﬁc?’r{e g{)olu)?%‘eaélﬁ@c?frgﬁl Hhlogeno, .
nitrtonchape, n@am)dyyameioecarb@(yf cahuthay logEfamoyl, itiiflioromethed {H8C)alkenyl,

-5aligmek U5 o o2 SRR e G 186 S

(1- écfban@rsmfﬁwl 1 -6CORAK M BIGHP, (E%Fao)@kymﬂmrdaﬁgtdcy)amgnwr@ﬂ

from hal ogeno, such as chloro or fluoro articular

(1-aLhe ok yerehmnyl, MoK 1-gEMmladcamaraoyd, N-dh Kl o@D plkglcaspamoyl,

N- @ﬁ%ﬁ%lktyﬁ@@faraéﬁr SoR QRIS Sl ooyt

tri AhuRémnpm up 6L2suBil tabrte RyfIRC o(r&'7 &(E)afk] tKWlHﬂe,other than hydrogen
(1-6C) al kox 8& 6C) al ke | oxy, nal
are Cya mrwyy,t(?n )al((q_n}@,(fgaﬂ §«I|k§rwlf (1r§ﬁ3)alkoxy, 1 C)alkyithlo

(1- (gll)aﬁ(%%%%f aa?i’ll ﬁfu?lg %hengfll%rqg@&%&éil@g}oﬂ?%such as furyl, and additionally,

whé¥e RE afERA dgethee avithan®yitrogeNatbindb wHidh thEy aiel@yda@hed form a ring,
carbanoyl, N (1-6C)al kyl sul fanoyl,
(-6 el grqups sEghasaethidi f amoyl, 25 (3-8C) cycl oal kyl

ar ywnefe rhﬁtleﬁ%?gcén# Cgrrgt'lizsgkp% suft’ﬁfl% 'afé” HhEX8 bﬁ?oﬁ’fm the benzene

aryl "substituents or R7 1 ude phen
ringapht hyl, particularly phenyl. Partl cuI ar exarrpl es of

het ey oc c,substi tuent 6

Ter DR e &F oyt 60 R5SSHIA SR TPl §1-) Postich & thE benzene
ring.€trahydrofuryl, thienyl, pyridyl, piperidinyl,

pyrazi nyl, 30 piperaziny I pyrim d| nyl, pyri da2| nyl ,

perlulsywherpyn& bltheangIIOUP u&ﬁUdalzlalayan O@IW d20loyla meta- (3- ") position on

the %enzene ¥mg

In one 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- position 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 n is 3,

the ring suitably has substituents at 2-, 3- and 4- positions on the benzene ring.
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I soxazol yl, thiazolyl, isothiazolyl, norpholinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl,
wo woamzsagd , thiadi azolyl or tetrazolyl. WO 2008¢D284@9/003937

PCT/ GB2004/ 003937 -13 Wien R6 and R7 together with the
nitrogen to which they are atMached form an
optionally substituted heterocyclic ring, it is for
exaip¢ epplicgntg hage mpﬂiﬁémmi f¢dnﬂghatwhirraholi® desiantineathevingr

l.es eridi

subs %%ﬁ%r(g)t ﬁgfmﬁ%{g% gl?q {ﬂpgtx tugr?ts)taﬁl o RS cwde s j S or at f y&-’and 4-

pos?dldjr%fdﬂﬁhé vélz¥ne g edtfipdrdd toafigid28lind &Hrfﬂaﬁve(s%a@ k&ndnts at 3-
an(fjrou 5 Heterocycllc rings forned

doostions gp the hengengiringjedicas @ﬁﬁm@mﬂﬁ rvveth eph@yaed agtavity in that the

corﬁg&.?l(c‘lp figy m&%as%&i lf)% eelngfggagnspéfb%g%ngé EQERQP%&L lgl‘i’larly erbB2)

I one ove

receytdi tyr@sine ltlhl&sselrf dellgBlr ﬁﬂyysb dt BeHitvdduhfduinazelng drivatives having
1-60) groups, which my thensel ves be

Subémur%ﬁ% Ao yxagﬁmig %Pl@a%rébsuwltaﬁésw 2k “RO8IHeES geatert Band 4-
poglﬁé?ﬁ‘olﬁ%fgﬁﬁene n%@vppals&ﬂf@‘d&gr@égg%sgé%ote?@ %%}ns‘f Efb%l)%d/or EGFR

car banoy , tri
(paft@ul2lysty B kgeaptor tirbsiBEkalakasxiy vivp2- 6C) al kenyl oxy,

2 g@%&éﬁé{ﬂ? ;1(%/ %%(f}egcia %& K H%?;; tglﬁ IS‘I"BﬁQT different halogeno atom, such

&oné@tﬂhlsw i taBly, gll ds{ & e61® kiyld
o %Q 60 al koxycar bon € SI\I-IE 1- 6%10 ?kyﬁagggg#%};/ﬁ least one fluoro is
pre

r@lplm pogl(lq_neg@) an Qgﬁ?{c} daf)[p@myn on the benzene ring,.

N U RS % PR B e semesratiepy befpeag ggm. In
parﬁubsﬂ; bhdRNg@ub @ cHRbroPandRRisul ﬁfeﬁerhﬁlght anRto{(he Poiih@rﬂon the
hydrogen 15 are cyano, hydroxy 8C) al keny
ben@gneg@)%qowlﬁylp it iy qttaghscg pk@;@; otl—(eI GyeHpy |ﬂpmoowh1ch is preferably at an

k547, LTt A g PSR SLSRLA

R7 Suigdlyhehenn isiB, t:lmhRﬁ grbolgﬂsrthatme <bIQ:hﬂbﬂeﬁhhdl oatdn. In
at tlached forma ring al kyl grou

arfielpry pne Ry group i ?héorf anzi tBlfS I%Preﬁﬁﬁ@olzg @bwe%; (33 g Sgﬁggram the
ben@@neq‘ihgot'btmm 1(t;r’s Qtta@ﬁ’eﬁ bhPthe el RES | OelaEllx ﬂgoro which are

Wereh is 1, 3, one group SU|ta
prefeeabéay at( @ Qﬂmeﬁ 3 aruha parat (de) fmsitvanespectngly dithe bemmrnn ring.

rou S. sui t abl an ho- (2-) or a
‘m@§ﬂcu§5gr?P 8%5egﬁ@pgéﬁ@%ﬁgnw? 25 In one
aspect of the |nvention, mhen - |s 2, the first RS
group is suitably at a neta- &% and the second
R5 group is suitably at an - /9 &1para- posi tion
on the benzene ring, and he ring has

substituents at 2- and 3- or 3. and 4- positions on
t he benzene ring. In another a@,)pect of the invention,

in PYA0IaT akSgduf ofdubiBgndia it Ro group is suitably at an

R10

(ii)
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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ortho- position, the second R5 group is suitably at a
meta- position and, optionally (when nis 30 3), the
WO boosd28269 group is suitably at a para- positi oPCDGBRIVE/003937
benzene ring. Thus, when n is 2, the ring suitably has
substituents at 2- and 3- pedist4 ons on the benzene
ring and when n is 3, the ring suitably has
chlershst {b) Reis haleperd, sucdrasahlbrd er fiosb} armlrlsirtmmletrf}eﬂlhﬁ'ﬂ,zle'ﬁ@s halogeno
05/ 028469 PCT/GBZOO4/003937 -14 The
S‘“% r%f‘]@%?@? Qg PRp kY GRPre-GRAR ¢ ﬁdtydﬁlﬁeﬁﬁi Blpgrno, such as
Chlgl%rdr\fﬁfokd/ Qfd Fﬁ’(lb@lgrly %MQFot bt 4§ RIS €ilu8fo, Rx'qg@hr%r@ %@&@Wg hydrogen

substituents - positions or at 2-,
or fluorpoki pirtaigaroR 'Y RE dmdr&’énle as idafjnesiamgb ad/drdc).
qU| azol | e derivatives aV| subst i ents éhtii
BOGR g Rt i A e ie GORR tsab S eerhiseiraiitogeno atom
(suaom @b ang/BAcaGlo) Whd the Ifﬁsttﬁf odp@ abat SHRA %@n&oﬁ aN@tRecond R®
I ncreased potency agai nsterbB2 and/or EGF .
groepaﬁr%tuadmt@rrmslt@mbmz e bengergprieg. thepr(bshnn musn@,sle@ ar@d, R is not (1-

oCHBor YT SERRET sy R BT b LR Podelh A Bk pegpuigovhich they
are atthxdied t foan Ta&‘s)ituadtedZS 086 thetbe Pl ietdrOdig1iO Fin@twhéch optionadllglcontains
4- positions on the benzene ring Wll also have

adqw%%%r@atﬁmséﬁk@y‘teaér@ph@tygép pBI ORI (D2 R where Ris hydrogen,
(1 ‘{@ﬁl’ktyll &4 laﬁ{é%“ﬁrskaﬁymlrecept or tyrosine kinases in

1OS nis 2 or 3, each R5 group is
theSlsa\bia/K 1sehxﬁ/gcm ent hal ogeno atom such as chloro

I t fl
T L TR A R TR e
LR tiahl
wh&@m%zfﬁpﬁcgeﬁk)elaég&% ini Oy gﬁgniilgﬁ% Af San‘?ﬁé rrgdrrE‘ gsu]lt?b'l:y 138! hydroxy or
hal¢geno g@bs@t@m;mMcbm papautalrlguRars selorted Roy(lobP)alkyl, anéferably from (1-

4R Al h o e Aottt (2B B g, B P e

RS RurQhkParics, R1-Mbri9 sé’l@ét@d‘frbﬁl 1RétRS:8), thox qgolfi‘ﬂpzyl&f} ho'
2-) or a para- (4 (preferably "an or
cyclapsenyimethexy, @H@/dmz@lﬁéy,rz ﬂgorosﬁpﬂa&ryeﬁméwthmm 3,
2 2%%1&5%%&@ ?,@j %5@'99%3%”‘3 of3- ISt thygfﬁj gno atom

I'n art Ior hisis

pr dfne}faﬁh:lu}arﬁ -% igedlected ﬁm)l mﬁogtenqn -AM)alkbLy aEnzene
ich it is attached, and the other two RS

(1-4sapaariS ahers. Fardnsincgnk ci- & wlootdrasm brivi iy, oy
I
and 2 Hoodendr, R R s feor B350 BT SRRRRIYE] Y "
gr duytably 18 i} f200rr&JIPcrei(era)bly (i i} Oion IEMOmJIbI’afekalﬂy ). gr oups

ra oV RIS “abtihbet e e ams o ahatSsnaiacde form a

satute® Hét&loBy@ic 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 L.

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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fluoro, and particularly fluoro, and R11 is hal ogeno

such as chloro or fluoro, and particularly WO
wQo@5/0228469 PCT/ GB2004/ 003937 -15 chl oro, or P0Y/GBI@4/003937

i s hal ogeno, such as chloro or fluoro, and

particularly fluoro, R' is hglgogeno such as chloro or

fluoro and particularly chloro and R 2 is hydrogen

or £ IPt A ?‘?ﬁ]l wlﬁ%gr %ﬁo £ (Sgg’&'ﬁ%gd bh Hﬁ%glrl%ig pjtrogen atom by a group

R® GShdi&fmed abm‘l\d: Fkﬂ2>a1rt$ulay,dh®hmcrocyaﬂ1cfﬂﬂgax)mpnbes apmbtphollhanng ora
nd/ or
PipgjAging g i HEhS CPRHEAD PR oS Btk gl fisiet fiin Bufroup R® s
ddﬁkdggﬁjﬁﬁﬁngyeﬁhggqno atom (such as fluoro and/or
hl oro) and the flrst R5 group is at an ortho-
posParn@trialaw@mpm of & @ralipRinclugled B G) sk sechrestraethyl;
si,thon. on the ben rin e i) wh mis 0, 1,
SRR b BEATRG S AR idop S s s
(2- ARZ)aﬂdéﬁleﬁclﬁj@s £181; ort(QIEH IRy YMstidh ztsflﬁoﬁﬁrgﬁ‘)gﬁga@t:@m Rdisa
which they are attached, forma saturated
(1- 3@%‘9’} g@upse@y ayehyle ring which optional ly contains
r f X
'@?%) e?l@ﬁﬁgé%bﬁ with nﬁ)gét%hle\g}rtg qle r{lf?g% %_aﬁ%ﬁ é(i) &vﬁichgﬁ%y are

atta(;lﬂed%)mlalsytwatbd 6oy b meﬁtbeteaihiey%:ré’cycils ria¥ Wdech optidnally contams
cular RL is selected from hydro en, (1-6C)al ky

addgfﬂﬂlak helereytame oy Seiteily sPmaprises ap@pielincaing. ( @I@e)ﬁémgflps include
pyrﬂﬂﬁH‘E hBex%mQ% éi’%é % r & 0181?@ a2ine cdl%?glla%n% or N-

ydr oxy al oge Bt thient s
metp&lptpecazhrmrl y, R |s seI ected from (1-6C)al kyl,

pr erably_ fr 4C) nd even nore preferably
géﬁﬂ{ei%ﬁ rsamd Ogep,or ia?h%f‘lgﬁ R may be methyl. For

| nSIhQﬁﬁﬁ:ula?'RZ% hydr§ HIr st ({)] nghg&%gen yet hoxy,

i SO Bél oxy, cycl opropyl net dFoxyet hoxy,

2-f uy@ stbityent mtyi@t(hfﬁ@alkow El-GCballgydametohoxy

rlfluor hox 0 ylbut
ai-(FgEiip i S G s % R o R e
con(alns‘h@)lﬁioh@l)ﬁétéitﬂﬁomé lclé@cﬁfrkﬂﬁk@éerﬂ@ﬂﬂﬂ@mg ﬁ@ére R® is as defined
instance, R -X- is selected from hydrogen, nethoxy,

abogg.-hoxy and 2- met hoxyet hoxy. A particul ar exanple of a

r %! I j 1.2 0r 3.
2 QB sl R SR S Gyt
annamleiG?)ilhglatxﬁnm dw(1-BCyaileylarhinb @geasadi migtHyanihb G - 3@)@1‘kylsulfonyl a
urated heterocyclic ring

attached forma 25 sat

Pynwﬁﬁ‘é‘lﬁ MO OF ISR “aléchdaw ¢qnbHA N s Biadable pitrogen atom a

- i
a 3\'?‘7@561&91%8% bien o %%e%lﬁe@aiﬁ)'taﬁ&bﬂ egré{ul?su@h%?mfyg%ﬂ (& lSalicynyl
groupriuch as plevpa@yb aat(1-éGl)ﬁdkiylﬁldfqmyhgrospsmn‘rmsenietﬁylcsnlfﬁnyl or an

1-6&2‘3 IE | % ‘%-H n‘Eered eterocycl ic ring which
( iy %ﬁaofl PUY! EEPHPIUAR 28 &%t i onal ~ het er oat ons, this
sui ISuﬂBlbly rEantiabOmnadtdh phialar €€ Ra1 AEh §§Jn%ﬁ1tyﬁér dthAMSuitably

R%is hydrogen and R* is (1- 6C)alkyl, in particular (1-3C)alkyl, such as methyl or ethyl.

thl¥ optlonally

Particular examples of the compounds of Formula I are compounds of Formula IA:
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30 NRB, where R8 is as defined in relation to Formul a

. When R2 and R3 together with the nitrogen atomto
wokiosizd4bey are attached forma saturated 5 orPGr/GB2004/003937

menbered heterocyclic ring which optionally contains

addi tional heteroatons, thi-d7suitably conprises a

pyrrolidine ring, a norpholine ring, a piperidine

ring, WO 2005/028469 PCT/ GB2004/003937 -16 or R'2

pi perazine ring which is optionally substit pn t he

available nitrogen atomby a group R8 as dq

above. rticul ar the heterocyclic nigg Cw
a nnrpholl ri pi pgrazi ne ring ichlgs
optional |y &‘oﬂ Hu)unedl\bn rogﬁen atom
by a gﬂ)trpNRS as defin reI at Nwlal. 5
Particul ar \ﬁ@arrpl es of R8 groups i de (j.f 30 al kyl
such as nethyl; (1-3C) alkyl su:R1f3ny
met hyl sul fonyl ; (1-3C)al kyl carbonyl, such as acetyl ;
(2-4C) al kenyl such as allyl; or (2-4C)al kynyl such as
propargyl In particular R8 is a (1-30) al kyl group
ch as thyl. Thus when RZ tggethgr with R3 together
Wheﬁetﬁq Bh@i%mt%@%#fwéﬁw& Rhi BRn anddy ~ drceas defingd irbiehatign to

sub{/\ﬁ):hghﬁo f‘&t&brv@t zf%?’i 1 Y sefecHRITRAN ﬁ?clhjg%éqe 'h%?ﬁ’o‘i' | Gnb n_J;Qnd

ionally contalns addi eterovato
2-mdulhcscysnhbkﬁkah1§1 espeiatly seshax ynor phoI ine ring. Oher

or BB AMABE PR oD phen s Sirhippinl Eormle e gefined as

coiFulii$ B REhRAd 1€ th&ﬁlﬁf‘lﬁoﬁﬁé YerftaliPe mﬁ%t ogen or
(1-3Cal kyl. 15 In particular R2 is hydrogen or nethyl

pré{@rdmry Aildoropeamy])amBw]-Galdl-Edimethst aminedtagbongy- pmendm 4-yl-
1-6 koxy, (1-6C) al kyl am no,
Oxyc}r:uﬁ 9'60 §' RVI)Z‘?I’H ‘o or a saturated 5 or 6 menbered
het 43-'[@%&61’001 flid@phdhiyDBmaiRY i60Nnaj(mbrphefiniaayfgarbonyl]- plpendm -4-yl-

addi t1 onal heteroatons sel ected from oxygen, sulfu
OXNRBMEENOX¥-qRiNazelings defined above. 20 In parti cuI ar

e A

OX}QI-qujﬂa-ZBIﬁ)al kyl am no such as di net hyl am no,

| suLfonyl, a pyrrolidine ring or
b1 TR T Regrouhsny ey -6ckic Gemesiy o sghamyBiréperidin-d-y1-

| toma (1-3Qalkyl group such as nethyl, a
oxy; &Lﬁ%gmﬁgnyl group such as vinyl, an (2-4C) al kynyl
gr o@ﬁBsuhdndroalsﬂmro;ﬂmngyhmlmma{]l [5&1):ﬂnlylayrhism)cﬁmnwl]pratmin-4-yl-
u7c e}@ nmet h I sulfonyl or an 25 (1- 6C) al kyl car bonyl
Oxyaroﬁ‘ﬁt BUIEZYME v " Suitably R3 is (1-60) al kyl, in

paht [(gtﬂh?dro(zﬂﬂ&%@{éﬁyi)amﬁwh @s[(ppEMdh- 1991 &kl 1]-piperidin-4-yl-

oxy} 7 rnethoxy -quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(pyrrolidin-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)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-yl-

oXxy }-7-(2-methoxy-ethoxy)-quinazoline;
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R2 is hydrogen and R3 is (1-6C)al kyl, in particul ar

(1-3C al kyl, such as nethyl or ethyl. Particular
wex@sptsasd of t he conmpounds of Fornula | are coP@DGBR®4/003937

of Forrmula I A- WD 2005/ 028469 PCT/ GB2004/ 003937 -17 12

11 1A where R2, R3 and m arggas defined above, RIO,

R11 and R12 are as defined in relation to sub-formula

( | %(é‘k&%‘?o 4%@%&@@@@@8t{?ct(étﬁﬁ%h%%&&ﬁl@l] plper;d;n -4-yl-oxy}-

Xy, ethox oxyet hoxy, and especi al
7nmﬁmhpnymaﬂﬂﬁmr t he avoi dance of any doubt, mhen the

Forn AR TR G RO AR Bipericin-4-y1-

oxyi—"ﬂ-x(@th@?% ﬁﬁi‘ﬁafolfnleuor ophenyl ) am no] - 6-{
-[ (di et hyl am no carbonyl} pi peridin-4-yl -

- 7-41EB febloyo-4tfluvaopiicnylgamino]-6
. 4-1(3-chl oro-4- quorophenyI)an1no] 6- {
mpqﬂ%éﬁﬁﬁﬁﬁ% AHNFZN e ar bony! | - pi peri di n-4-yl - 10 oxy
}- 74'—gBIchR%U 4Cﬂ{ldﬁéﬁlﬁhylfyeﬁnmo] 6-{ 1-[(morpholin-4-yl)carbonylmethyl]-

chl oro- 4-f | uor ophenyl ) am no] - 6- {
mp Qﬂﬂﬂﬁﬁﬁ%ﬂhm@ﬂyﬂFcarbonyl] pi peridin-4-yl- oxy }

- ay ﬂ%zc?Lor{J% ﬂu%r%;gh%nglg fn?] g-(1! [?&gﬁﬂ@ﬂ?ﬁﬁ}w%ﬁmb@ﬂ%ln@tﬁylﬂ

-[ (di'ire am no)‘car pi peri
plperﬂﬂm na;mlxyne métﬁoxy-qumazohne

(3-chl 4-f | he, ' -6-{
B elagh i rasgR e OG- e eroRo b grybegshpnyimethyll-
mpaﬁ$%ggﬂ¥?grZqﬁéﬁ#ﬁpﬁmgﬁ%ﬁgfﬁan1no] 6-f 1-[(piperi din-
1- A- D(ﬁa:hhmmyll-f]qqnom&nyldarmnd} ¢+{1-[6mgthylamino)carbonylmethyl]-

mp%i%%ggéggg¥8gﬁHFS%@%%B%@W??)an1no] 6-{ 1-[(pyrrolidin-

1- y4.peanRpavliudeprh|9ihind1-8l {1 -[@@methylamino)carbonylmethyl]-
oxy} - 7- met hoxy- qui nazol i ne;

pipetidin-3-ydioky}-G- methomq'@pﬁ@nhw) am noJ - 6- {

L LA AR LA b ppssvonyimet
plpc‘l'rcfn( 3- ﬁhﬂqu =ftethbpg@ipsNyE;) am noj - 6 {
hol i n-4-yl ) carbonyl ] - pi peri ¥ Xy }
- 7 Ae[(ﬁ E@:%rﬂi@z@ﬂ)heﬁy,)arglgo]- -{1- [(morphohn 4 -y )carbonylmethyl]

! Jam no]-6-1
mp%“%{%ﬁﬁg%g ?ﬁﬁ%Lé &H XF] pi peridin-4-yl- oxy
}- 74—[(Zﬂﬁhirh-@xﬂ/ucﬁb[ﬂmnyl))armlnbhé-z{dL[l(met,hylammo)carbonyl]—piperidin-4-yl-

oxy }-7-methoxy-quinazoline;

oxy }
-{1-[(dimethylamino)carbonylmethyl]-

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(2-methox yethyl)amino)carbonyl]-
piperidin-4-yl-oxy }-7-methoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(N-methyl-N-2-
methoxyethyl)amino)carbonyl]-piperidin-4-yl-oxy } -7-methoxy-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-
methoxypropyl)amino)carbonyl]-piperidin-4-yl-oxy }-7-methoxy-quinazoline;

4-[(3-chloro-4-fluorophenyl)amino]-6-{ L -[(morpholin-4-yl)carbonylethyl]-

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



WD 2005/ 028469 PCT/ GB2004/ 003937 -18 4-[(3-chloro-4-fl
uor ophenyl ) am no] - 6- {
wd 2qo6erdagd am no) car bonyl ] - pi peri di n-4-yl - oxy} - P@F/GBLVAN03937
y-qui nazol i ne; 4-[(3-chloro-4-fluorophenyl)am no]-6-f
1-[ (i sopropyl ani no) car bonyl --1fiperi di n-4-yl - oxy }
-7-met hox y-quinazoline; 5
4- [ $3Gettilonoet-Audroplenyphesimgl] Yahh-Hojorgholin-4-yl)carbonylpropyl]-
. 1-[.(di et hyl.am po) car bonyl net hyl ] - pi peri di n-4-yl - oxy
mpfn&&ﬁ#ﬂ§?8¥fﬁgFEQ%Yﬁgg@ﬁ 8¥0- 4-f1 uor ophenyl ) ani no] - 6- f
or alplariRéduiieillyacdepthble sdlb@eieofet hyl | - pi peri di n-4-yl - oxy
} -quinazoline; 4}£é$-chloro-4-fluorophenyl)anino]-G-
1-[ gmemg@myulgmm qféhmmqwfiﬁ of Hgymula I are compounds of the

| per+di preyl -oxy } -7-nmet hoxy-qui nazol i ne;
> FO@@?%§&€%FQ$%-4-fIuorophenyl)anino]-G-f
1-[ (nor phol i n-4-yl)carbonyl net hyl ]- piperi di
} -7-methox y-quinazoline;
4-[(3-chl oro-4-fluorophenyl)am no]-6-1
1-[ (et hyl ani no) car bonyl [ i i - ox)Cl}
- 7-met hoxy-alNi n ( ne;
4{(3-dgor$%F%ﬁﬂé®p » XN
1- [ (di et ani no) car bon i di n- 4-yl - oxy
} - 7- met hoxyR{ui nazol i ne; 13
4-[(3-chl oro- 4-fl uor ophenyl )anfno]-6=1 N
1-[(pyrrolidin-1-yl)carbonyl methyl] -
pi peridi n-4-yl -oxy }-7-nmethoxy-qui nazol i ne;
4-|
1-1
Y

(3-ch|oro-4-f|uorophenyl)am’no]-6-1|B
(rmor phol i n-4-yl ) carbonyl nethyl]- 20 E
i peridin-4-yl-oxy}-7-nmethoxy-qui nazoline; 4 [

or o- 4-f I uor ophenyl ) am no] - 6- {
1-[ (et hyl am no) car bonyl ] - pi peri di n-4-yl -

- 7- met hoxy-Qui nazol i ne; HIN Cl
4-[(3-chloro -(bmgy nyl ) am
1- [ (2- rg&hqgyet hyl )dim no) caybonyl @

_ F
ot i diN- 4- yI - oxy
} -7-nmet hoxy-fgui nazol i ne; 25
4-[(3-chlorda4-fluorophenyl)anh*e - B4 Z

1-[ (N- et hyl - N- 2-

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

- 7- met hoxy- qui nazol i ne; IC

4-[ (3-chl oro-4-fl uorophenyl ) am no] - 6-{
whére [RE3RTBAO@ P aORInk @ Bbdve)aad RODRYEected Proii Bydrogeny nethoxy, ethoxy

7- met hoxy- qui nazol i ne;

anci12-[r(e§wém¢tb@)@z,4n¢ PYSEEPhERN Ani nol - 6- 1
1-[ -
rot ROy B SRV S o B PP ouB o PRIy cqpounde of the

Formula A2t hoxy- qui nazol i ne

10

wherein:
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4-[(3-chl oro-4-fluorophenyl)am no] - 6-f
1-[ (norpholin-4-yl)carbonyl ethyl]- piperidin-4-yl-oxy

WQ 2005/084bDXY - qui hazol i ne; or WO 2005/ 028469  PCT/GB2004/003937
PCT/ GB2004/ 003937 -19
4-[(3-chl oro-4-fluorophenyl ) agino]-6-{
1-[(nDrphoIin-4-y|)carbony|propy|] pi peri di n-4-yl - oxy

R%hnd ﬁSHH?E P@éé 'rﬁi{éht gé'i’édt rorfiThafdg f%@a%ﬁl&ﬂh&rﬁ and/or chloro);

accepta er eo (lher particul ar exanpl es of
X! is helirearhpadd©; of For mul al are conpounds of the

R iy Fied Fapduarasss ord sCPC U it e (o Rto efi ot

subﬂﬁﬁt@@ﬁy on@BPﬁ%i’é suBSttudmTBiHiehmey B samb br aFRe&itakélycted from
met hoxy 0 Cther particular exanples of the conpounds

hydnfxyﬁod llmlogerlo andotd atphsuw@st sgfecteddronFaming, aitropearppxy, cyano,

R o e R e

(1- @samluﬂofmm)@lk@rsdrfmryl C(N60])£lky]sulf6hyl $1<’60)alkglatnnhond or
is selected from hydrogen and 1m f/
di- [Q%@(;Eilqyl]pﬁ)@qc( Ea@@)‘lﬁb’lkM (lgé(a)@ﬁ(yicgrl@mqyb (y [(I-6C)alkyl]carbamoyl,
t ) ts, which may be
ARG EH RISy, b BRI S L ar oxy anc
N-(haCogeyla2- @Ddlkanioyéammbs(tli-ﬁm)elkbxmrtmmtybdulffamuylam no,

O S N T R T S

| I'sul finyl
N‘{ %Cga@%% @‘ﬁ@%"?‘?‘?ﬁﬁ&‘*"‘%(@fﬁé’?: al kyl ianmyno di- [(1

m15-@0),ﬁ|0k9[] am no, carbanoyl, N-(1-6C)alkyl carbanoyl,

2 N, N, di b | 2-60C) al k I,
l(sﬁy%r@?%f{ )8 Y %‘éagc?g}){anoyl(am nzna 18noy

R%i Q\'}f %@L)ﬂ' K'Mére{nahé@ %ng@@m@ptlonally substituted on a carbon atom by

| ’koxycar bonyl , sul'f 1y
a (1{@(()111(@@ iy, gm&aﬁbyhannrm, d1 6C)alkylammo or a group S(O);(1-6C)alkyl

o P S BRI SR b
confﬁhﬁ&ddﬁwﬂﬁmﬁteroatoms 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 m is 0, 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 R3is (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 O 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 S$(0), or NR® where R8s 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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R2 is hydrogen or (1-6C) alkyl; and 15 R3 is
(1-6C)al kyl, wherein the (1-6C)al kyl group is
wopiosorsabd y substituted on a carbon atom by aPCT/GB2004/003937
(1-6C) al koxy, am no, (1-6C)alkylam no,
i -(1-6C)al kyl ami no, or a grddp-S(0) 5(1-6C) al kyl
where s is O, 1 or 2, or a saturated 5 or 6 nmenbered
mqméwéme @ylgl i @thex mﬂmﬁSdhcm@ﬂ P)@T@ildiry: piperidiag rgiperazine or

%gzgl het er oat.ons_sel ect ){F oxy sul fur or
y\%%ef%z”ffi‘s PRUich Aty PIpsRAZing of 6)%‘? pipe ?‘Q%C) al kenyl ,

(2- @@ ali&kyaylear &k&@o@'skﬂleﬁ% frerd th@the particular novel compounds of
(1- 6Calk(%£hllcarbonl 20 or when mis 0, R2 and

thetipypating indhidertheseeconiporeder the Brmuda Iindluding &y, I& éC and ID) in
2 e
it RS AALR S SLUS0, RUSE, £ SOHEL g gy o i peanines
hethmbefooadefined. sel ected from oxygen, S, SO or S(O 2 or
NR8 _where R8 i s hydragen, (1-4C al kyl or (1-
4C) BrRYPISH P yazolipy d%{“ﬁﬁé?sr%fé’é%}ﬁ?@wl? §ma§@s Sh&pf @ore of:

4- (?-@hfor& bqt%%aml%) TImEREx -@gg 1_ Cgl%?x&yfl%ﬁ%mﬁfn#-yl]—

he Formula I'D, the gro
OX)p}alumamlirmly unsubsti t ut ed (1 6C) al kyl . For exanpl e,

Gt oS lou T e it G by B RS 2l oxy)

-7-meidkyuindolifie;l s 0 and R2 and R3 together with the
nitrogen atomto which they are attached forma

4-(Fghlgrart dtnomoapiling) Temeibprd6- {80 (thempbelbe ¢ eil¢asben yligethih piperidin-4-

ontains additional heteroatons sel ected
yl]&%magﬁgég%ng S, SOor S(O2 or NRB where R8 is

4-(3rghlloagedluofdanf@od7kitéthoxy-6-J{ H@y@ﬂdﬁﬂlxﬁﬂyfdﬁfﬁdnyl)ﬁ@éndm 4-ylJoxy}
exanple, R2 together with R3 together wth t
qu‘ﬁi‘zlqhﬁ@en atomto which they are attached may form a W

4- (?Q@%écpé%% aﬁﬁoﬁ%ﬁgﬂ&% gf(N %&tﬂ%&ﬂﬁ%bﬂﬁ:ﬂ@rﬂﬂn-zt-yl]oxy}

er exanp di ne,” piperi
quipazotingzi ne or N-met hyl pi perazine, particularly

era e or N pethyl pi perazine. It would be ¢l ea
4-(%e @8%%#@{8%'@8% ih[ﬁ@ (2rﬂit;mFm{antlﬁ@ﬂaambemoa}>m60@m-4 -ylJoxy}-
7-nfedBR9YRHS hhe; t he invention include those conpounds of
the Formula | (including IA IB, ICand ID) in5
4-(rbhloto-2-fbressilimohér (M €, I‘é—ﬂan@hiylcz&hmhoyﬂplﬁéndlm ;yIR&y}-7-methoxy-
.R5, . X', mand n has any of the neani ngs as
UipRPlPFibef ore defined. Exanples of quinazoline

4-(3leklokALifBRoafilinbNe-rqh
(4 (3-chl oro- a2 1fnl Eor oan(:;%yl %ég % ne?ﬂ? @J_yg“_a%“@%ﬁmﬁﬁm -4-ylloxy}

quipagoling;ret hyl car barmoyl net hyl ) p| perl din-4-yl]- oxy}
4'(3%%1{%?2&?’[&“%&%1&/%0@7 (ngertr%%y-é ?H I\§ 'Bfg ?lbc#uﬁl %ﬁh?f]%%{bar}loyl)
piperidinat Iioky figuingzolihé;ne;

4-(3-chloro-2,4-difluoroanilino)-7-methoxy-6-{ { 1-(N-methylcarbamoylmethyl)piperidin-4-
ylJoxy }quinazoline;

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

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

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [1-(N-(2-methoxyethyl)carbamoylmethyl)

piperidin-4-yljoxy }quinazoline;
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4- (3-chl oro-2-fluoroanilino)-7-methoxy-6-{ |

1- (nor phol i n-4-yl car bonyl net hyl ) pi peri di n-4- yl]oxy}-
worsazske ne; 4-(3-chl oro-2-fl uoroanilino)-7-nectveBRend 03937

{ [ 1-(pyrrolidin-I-ylcarbonyl)piperidin-4-yl] oxy }

15 qui nazol i ne;

4- (3-chl oro- 2- fluoroanlllno)-%-nethoxy 6-{

50 gL LB -
T SRS R0 i Bikpbarpmotperin
yH@q@ﬁLm@mbxmanmybhminoethyl)carbannyl)plper|d|n -yl ] ox
thox gqui pazo

4- (%cl(lgroc%-ﬁ;p{paz pijgrr%eé q»iy-ﬁ—é -%—@-methylplperazm 1-yl)-2-oxoethyl]

plp&édlwyhh Oymlhyﬂoﬁﬁé bamoyl)pl peri di n-4-yl]oxy}- 7- met hox

- qul naz
4-(helfiBrePilpomagi bl ooty 6ro) L 72 (i LG 2-oxocthyllpiperidin-4-

yl} ‘%ft?)@‘i{rgﬁ% Hflé,'andA' yl carbonyl ) pi peri di n-4-yl ] oxy}

4- (ﬁcl(l@rdﬂﬂ h%ﬂu&oﬁdlﬂﬁﬁ)oﬂﬂietﬂoﬁz% ﬁ?‘ll’[ﬂi(hl@%é(h)ﬁplberazm 1-yl)-2-
N-[2-pyrrolidin-I- car banoyl)

oxostlwiimp@nﬁmﬂ y]}})&)@ﬁ}ll@mq{ﬁfol i ne;

or dreFnE AL S acelhdd UBrABRLE! n0) - T et hoxy-6- 1 [

y| ] Partidudan diamldsla)equlﬁaio'ii-ne ldegvarvas 6f the Foanulh il itludz-dne[or more
1- (N- et hyl car banoyl rret hyI ) pi peridin-4-yl]oxy }-7-
of: net hoxyqui nazol i ne;

R iAo ool s ey o1

oxypquieazading; 4- yl | oxy) qui nazol i ne;

|.oro-2-11 u | l i - 7-
4- (3[ 3151@;@ "EluﬂﬁaHWQ @Ztﬂoé tﬁgq%bamoyl)plpendm-4 -ylJoxy}
qmﬁ)élzgﬁﬁé di n-4-yl ] oxy }qU| nazol i ne; WO 2005/ 028469
CT/ GB2004/ 003937 -22 4-(3-chl oro-2-fl uoroanilino)-6-{
4- (1{ ¢hlptg-2-fludioaniling)- amqﬁm@tyh@l{ﬁlcan@ah@m freyidaghionyl) pigeridingt-ylJoxy}
.4- }1%] oxy } -7-methoxyqui nazoline; 4-(3-chi
QURAEBMBE:£ | uor oani | i no) - 7- met hoxy- 6- ({

4- (31ctﬁ18romﬂﬁ6fcﬁmh|abp¢rn@amcyt6 )([D—(l\?—{pgﬁ%ﬁtﬂh-]l-ylethyl]carbamoyl)

eridin-4-yl }oxy)qui nazoline;
plpen ig4c]ogy dqipngzolisg;oani | i no) - 7- net hoxy- 6- ({

4- (f‘flilgro(?4%1"1%6{}11{6%(;}5-7)&}?%{11%%9—%2nlll-l(kprhgtﬂgl cgllbgm%ylmethyl)piperidin-4-

qui nazo
yl]dkyQ@nﬁeiﬁoﬁh@ 2, 4-di fluoroanili no) - 7- met hoxy- 6- ({
[2-(4- rrethyl pi perazin-| -

4- (%szlag{%%nﬂ}laxoa@ﬂma A BN e}hywaa%ﬁyﬁlaﬁrawm?ridin—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-chloro-2-fluoroanilino)-7-methoxy-6-{[1-(N-(2-methoxyethyl)carbamoylmethyl)
piperidin-4-ylJoxy }quinazoline;

4-(3-chloro-2-fluoroanilino)-6-{ [ 1-(N-(2-dimethylaminoethyl)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}oxy)quinazoline; and
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or a pharmaceutically acceptable salt thereof. 10
Particul ar exanpl es of quinazoline derivatives of the
wao-o00smits6d i ncl ude one or m)re of : PCT/GB2004/003937
4- (3-chl oro-2-fluoroanilino)-7-nmethoxy-6-f
[ 1- (N- et hyl car barmoyl et hyl ¥@Bperi di n-4-yl]- oxy}
qui nazol i ne;

4- (%Cblgr%aﬂdhﬂu(zroﬂmlhmbﬁmelh%mjd (1 rBt(hawsthgpiperazin-1-yl)-2-
OXJ&%YJQZPSPE}}M' AL IRMaL A REr 1 di n-4-ylJoxy} 15

or #pHasmaddugeAy2actiptatloadli thero).- 7- met hoxy- 6- 1
[ 1- (nor phol i n-4-yl car bonyl ) pi per.i din

qui APABIGUE Sroup(d ﬁéﬁPB‘P%DféquIP%}lB%\ﬁ?rl‘iaﬁbﬁs] %K%Fma bincludes

onéan&E&y-[z pyrrolidin-1-yl ethyl]carbanoyl)
pi peridin-4-yl]oxy } quinazoline; 20

4-(3relldres Blfimomadil o7 frhetboxgadi{ [ 1-0)meThyletrborgyltethyf )piperidin-4-yl]
- (N-met hyl car barmoyl et hyl ) pi peri di n- 4-
ox)g)ﬂ]g%‘ﬂ%}'}ﬁ’dlﬁ?/ﬂ‘éizol ine; 4-(3-chloro-2-fluoroanilino)-6-1 [
4-(Fchibrdt BVdi @S BRTRNS TR M ok PieP AL M- e thyla it ytmetRyl piperidin-4-
met hoxyqui nazol i ne;

ylJoky(@uinédading- 2- f | uor oani | i no) - 7- net hoxy- 6- 1

Or%#TéH@%%H&Qy&#?%§§¥ H%H%E%P hyl]carbannylnethyl) 25

4- ( Bpahl @r gfouipl df ek aplic bf@)m:?zoﬂﬁé derivatiGeslof{the Formula IB includes
1- (N-(2 met hoxyet hyl ) car banoyl et hyl )  pi peridin-4-yl]

onegyynqre §fii nazol i ne; 4- (3-chl oro- 2-f1 uoroani | i no) - 6-{

4-Gyonf o G20 BB 2Tk 0K D! 6 AP AL IR RS hftin-4-y1-

hoxyqui
oxﬁqﬁlaamllne;ro 2-fl uor oani |l i no) - 7- net hoxy- 6- (f

4- (%IFIE)‘QFQ %{1@0@3%]1%8-8{1?%%9%{1%@@cgr)éamoyl?l}/nelhyl)plpendm 4-yl]

oxy? ’Lﬁle?'fbkg(irngzoilhémr oani | i no) - 7- net hoxy- 6- ({

azin- -yl )-2-oxoet hyl ] pi peri di n- 4-
4- (lybl}loxy%ﬁhnonanﬂinohé :methek W { PR 0BoPREH69-ylcarbonylmethyl)piperidin-4-
/GBZOO4/003937 23
y1]04< 3AYUAIZONBE 2, 4- di f 1 uor oani | i no) - 7- met hoxy- 6- ({

4-Fchidrd- éfﬁ%ﬁdﬂhﬂbp?ﬁﬁ&h&k}] 6Y [ D-tp3rrolidin-1- ylcarbonyl)p1pendm-4 ylloxy}
oxoet hyl ] pi peri di n-4-yl "} oxy) qui nazol i ne; or

mﬂpﬁ@hﬂGceutlcally acceptable salt thereof. A partlcular
4—(%%@%-2&@%?0%@ 22 H(%l; g—i Fll-{.’%‘g-%%e léa\f zgrrllélyq)splpeﬁdtmhﬁ-yl]oxy}
quinazoline;
4-(3-chloro-2-fluoroanilino)-6-{[1-(N-(2-dimethylaminoethyl)carbamoyl)piperidin-4-ylJoxy } -
7-methoxyquinazoline;
4-(3-chloro-2-fluoroanilino)-6-{[1-(N,N-dimethylcarbamoyl)piperidin-4-ylJoxy} 7-methoxy-
quinazoline;
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{[1-(morpholin-4-ylcarbonyl)piperidin-4-ylJoxy}
quinazoline;

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [1-(N-[2-pyrrolidin-1-ylethylJcarbamoyl)
piperidin-4-ylJoxy }quinazoline;
4-(3-chloro-2-fluoroanilino)-6-{[1-(N-ethylcarbamoylmethyl)piperidin-4-ylJoxy }-7-

methoxyquinazoline;
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4- (3-chl oro-2-fluoroanilino)-7-nmethoxy-6-1
[ 1- (N- et hyl car banoyl net hyl ) pi peri di n-4-yl ]
w@xoppmes4eazol i ne; and PCT/GB2004/003937
4- (3-chloro-2,4-difluoroanilino)-7-methoxy-6-{
[ 1- (N- et hyl car banoyl net hyl »@dperi di n- 4-
yl ] oxy}qui nazoline; 10 or a pharnmaceutically
4-(Hcldemnt- Muermdlmo) Aenetbdxy-6k { platN-[2-(pyaroligioliyyDethyllcarbamoylmethyl)

ui zollne derivatives of the Fornula IB
plp?‘?@? &d)gioxyig]@n HO"REr e of :

4- (3%ﬁl%r&@meBR)aMnb)mrrﬂénbﬂy 6‘-‘?;1'-N@H&@ﬂy&h%l)ombamoylmethyl)
1- (N- net hyl car banoyl net'hyl) pi peridin-4-yl[]-

Plpmtil}lduﬂm(qun@ohm@ 4-(3-chl oro-2-fluoroanilino)-6-1
4-(%@%%%@'9{%&5@{#&%?% ?’{br{ieﬁlgt% Pa%r?&e%ﬂ car‘b%n%lylmethyl)plpcndm 4-

yl](ﬂ?,(}S}ﬁlbih@g wndzblig;0ani | | no) 7- et hoxy 6-1

I n-4- Icarbon th2y4) er|d|n 4- E
4-( glplﬁg&%—ﬂug@)amlmo -7- methoxy 6 ({1-[2-( y]p1pcraz1n 1- yl)— -oxoethyl]

I 7-nmeth 6-
p‘pﬁil‘(l%éﬂ%{ﬁ%hﬁﬁg HR% gag@lbolnglog pi pg‘rsl d|0)r§y4 yl{] oxy} 20

4-(3}0h16ﬂ2@1ﬂubﬁjanilino)-7 -methoxy-6-({ 1-[2-(piperazin-1-yl)-2-oxoethyl]piperidin-4-
4- SS-,C%?r 0- 2-fl uoroanilino)-7-nmethoxy-6-1
YHP)QWNREAIASGH car banoyl ) pi peri di n- 4-yl ] oxy}

| | 6-1
orﬂbﬂgﬂﬁ%&%‘ugl&ﬁ ta%ﬁ%ﬁlﬁgég{tﬁg%ff:a:]g;%;:)Iplng)erl di n[4 yl]o

y } A partivetan groupoiienamples obquigdzoline derivatives of the Formula IC includes
("( chlforo 2-fluoroanilino)-6-1
ong o MNE Rdi met hyl car banoyl ) pi peri di n- 4-yl ] oxy} 7- net hoxy

4- (3 AWr2z0lifRBioanilino)-7-methoxy-6-{ [1-(N- methylcarbamoylmethyl)p1per1d1n-4-
33 chl oro-2-fluoroanilino)-7-mnet hoxy-6-

yHgxy- (IWDMWWAEWM yl car bonyl ) pi peri di n-4-yl ] oxy}
4-(9—%@9 Zz J‘ﬁu%o?qlg%?)garnr}e hoxg)é ('/{ln[e t(4 methyélpli)erazm -1-yh)-2-

oxdefiry(IDifeAdiy4-y Dok fignmbzotiret hyl ] car barmyl ) 30
pi peri di n-4-yl]oxy}quinazoline; 4-(3-chi

or %pmaqepueﬁ kya'cmnt%his st thereof.

L ST A A iy e
one—cﬁ4nc4ke©ﬁ chl oro-2-fl uoroanilino)-7-methoxy-6-{
4- (%1%71%][}'1- %’1‘% : th(1)1|8 -r}lﬁéq)%a% ghh ﬁ\é].m rngaqgglrkm}ngmﬂ)pipeﬁdin-4-y]]-

oxyigliRakdliper 0- 2- f1 uoroani I i no) - 7- met hoxy- 6- f
c1l N- ( 2- met hoxyet hyl ) car barmoyl et hyl )
4- (3 chloro-2 fluoroanilino)-6-{[1-(N,N-dimethylcarbamoylmethyl)piperidin-4-yl] oxy}

-7-methoxyquinazoline;
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{[1-(pyrrolidin-1-ylcarbonyl)piperidin-4-yljoxy}
quinazoline;

4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [ 1-(N-methylcarbamoyl)piperidin-4-ylJoxy}
quinazoline;
4-(3-chloro-2-fluoroanilino)-6-{[1-(N-(2-dimethylaminoethyl)carbamoyl)piperidin-4-ylJoxy } -
7-methoxyquinazoline;

4-(3-chloro-2-fluoroanilino)-6-{ [1-(N,N-dimethylcarbamoyl)piperidin-4-yl Joxy}-7-methoxy-

quinazoline;
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pi peridin-4-yl]oxy }quinazoline; 5
4- (3-chl oro-2-fluoroanilino)-6-I
W 20068429 di met hyl am noet hyl ) car banoyl et hyl ) pp@EEGBR0A003937
4- yl]oxy }-7-methoxyqui nazol i ne;
4- (3-chl oro-2-fl uoroanilino)sg-nethoxy-6-({
1-[2-(4- et hyI pi perazin- | -yl)-2-oxoethyl]

4-(33&_1?@{01-:%F1g?r§? 1 %%z%r%gﬁ] I-Z(%!)g _r(grl r\;@ﬂ’ﬁm -4- ylcarbonyl)plperldm -4-ylloxy}

quirlbzplZae; pi per azi n- 1-yl ) - 2- oxoet hyl ] pi per| d| n 4- 10

slhororhBhean o Lmeiand 47 r GG B i BEREH Mo

plpé?déihrﬂazy@jokgl?qlﬂ:%zbnﬁé ives of the Formula IC includes
one or nof e’ of

4-(3chiGroeh floproami]ino e [ O¥-sthyldarhasieyimetbyDRirgridnf-ylloxy )} -7-

nmet.hyl car banoyl net hyl ) pi peri di n-4- 15
metb?’]’&)?g‘}a liMazol i ne: ~ and

4- (%ctﬁ&ocjlhemaﬁhﬁo)ﬂvfrﬂdm;&xgam{ ﬂu(mo[z fynmlibiaxyDethflJcarbamoylmethyl)
! msthylpl erazin-|-yl)-2-

pip W]OMS}CB%MZQ 1pE; 4 yI }oxy)qm nazol i ne or a

CEPRLPERUL SR PSRRI LI BB R i haPaA AS)

exa er|v the
plpdT-mmml}a]ob@}qu’mﬂzuHﬁas an@0 one or nore of:
3-chloro-2-flu ani.l i no)-7-methoxy-6- C
R R zm9'%ﬁpﬂwﬁﬁy»cy.%fmowmemw»»pendm—4—

(3-chloro-2-fluoroanilino)-6-f
yllo ?YJZO'H&HQ’? “%ﬂr%‘g?lé'ger banmoyl net hyl ) pi peri di n-4-yl] oxy}

or a-phanmtchotxgahlulanethlm@lt tRéeof.
Ioro 2-fluoro

LA el et iR Prmile) pf FAZARAR 4Etiibyiugs g the Formula D

1nclg&Bs%€%lr
4-( 3- chloro quoroanlllnoe 7- met hoxy- 6-

4-(3-ahlome-Zrfiuonphnidinphroyath qriyde ldGNTmt@Mlqa@bwnqylmethyl)plperldm -4-yl]-
?u naz?llne 4-(3-chloro-2-fluoroanilino)-6- f [1
OXY (éLNl:lftZé)

4- (mlbmmnumaﬁmyib)@a[bavrwﬂl}rmwar@hnmﬂmyih]ybmpe}ldm@@yl] oxy}
7- met hoxqu nazol i ne; 4-(3-chi
-T-regthoxyapinggPlgghi | i no) - 6- {

4-(%‘?11;11&%: v 0Xy§' I_@ébf?”‘r Lo E[:lp(ggfrf)hdin 1- %arbor(l)%)p Be 4 ylloxy}

-ret oxy q I ne; 20
quizdlifd32004/ 003937 - 25

4- q q_h(lgwgzh b?}éq%pﬁl 1];;1);1 a]%gxﬁ ? é-&%&}l} Xﬁbe&pp(%)'mendm 4-ylloxy}
quinazoline;
4-(3-chloro-2-fluoroanilino)-6-{[1-(N,N-dimethylcarbamoyl)piperidin-4-ylJoxy}-7-methoxy-
quinazoline;
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-{ [ 1-(morpholin-4-ylcarbonyl)piperidin-4-yl]Joxy}
quinazoline; and
4-(3-chloro-2-fluoroanilino)-6-{[1-(N-ethylcarbamoylmethyl)piperidin-4-yljoxy}-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-methoxy-6-{ [ 1-(N-methylcarbamoylmethyl)piperidin-4-yl]

oxy}quinazoline, or a pharmaceutically acceptable salt thereof.
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qui nazol i ne;
4- (3-chl oro-2-fluoroanilino)-7-nmethoxy-6-1 ([1
WO ¢ddsjo2s4pyrrol i di n-1 -yl et hyl ] car banmoyl ) pi perPCT/GB2004/003937
di n-4-yl]oxy }quinazoline; 5 4-(3-chi
oro- 2-fl uoroanilino)-6-{ 26 —
[1 (N et hyl car barmoyl net hyl ) pi'peri di n- 4-yl ] oxy}- 7-

1 (JRENBRBRGRY eRlinple of  compound of the Formulg Tis
4- (3—2]:h1()N>~12,2 c(lﬁwtbmhhﬁld))n? ﬂrleﬁio)(grté:qy[ll}(Nambﬂnlytmﬂniﬂtdyyhéthy])plpendm-4-
di
G iabing, o AnraErss A o Gycepibia siyereok
[ 1- ARbthér ﬁf@kﬁ@&¥?§rﬁ[¥l@0? §E%HMdr8?ttﬁe’Farmu1QI is

pi peridin-4-y qui nazol I ne; and
4- (%chl@rq:%fbmmaﬁﬂfnlohrdmmw MII—-(‘N (2- (1[>)Irr011dm 1-yl)ethyl]carbamoylmethyl)

gt e B SRRSO SRR T

acCRRbAS! Referkl cki1BpI8Of a cHMPEIRY of RS Fdn%ﬂl@I isgroup Of
exanpl es of quinazoline derivatives of the Fornula ID

4- (315hlpﬁt?1ﬁdlé§>aaﬂlé10bﬂ rmsh@(y&%{l -[2-(4-methylpiperazin-1-yl)-2-

oxcéﬁ!l(yf]ﬂfplgln?w ér %Qf | ??81%?%1 (?1) p}?ha%g%:%ﬁgﬂgl ;f’lcj:eptable salt thereof.

oxym@thagireﬁehee exz&nIﬂB ofh h@npmardfdfmm Pafiuvld ) - 6- {
i nmet hyl car banoyl et hE/ 2 pi peridin-4-yl] v}
4-( yhlﬁg-%-&gywpﬂlggbﬁm@hoxmﬁ -({1-[2-(piperazin-1-yl)- 2-oxoethyl]p1pendm -4-

T T

ym isaf @uimeplide DBﬂv,duivesoftBermmlaanl lino)-7- rret hoxy- 6-

nmet hyl car bam i peridin-4-
qui %Jgéivqrﬁépec th(ié’rftsﬁ’i‘tdg%f?g PER? ﬁ‘iHr%’/‘i?lé %‘%Prefap&g a quinazoline
derivahld bl dFRu VI d‘r%%h%ﬂﬁé@eﬁt@éa’ﬁ?@c%ﬂ?alﬁe ¥dit th&)éMf Ht will be appreciated

- 7-met hoxy- 25 gui nazol i ne;
thamdmg@hnmn@f MﬂOUowmmr¢qen@> cqrtarp shiptiyuclts may require protection to

prexﬁ(ﬁ ho'dhgreﬁgﬁ%f%grrl bgﬂ%/ hl%)ﬁ?cg elfn?l%; 3)61 l oxaﬁ %/h%l sulch [protection is
reqdirddNafd Rl @@d}ﬁﬂﬁ&yh@%ﬂeuﬂ)@ RhPBE pakiin ‘pﬂrcb! | dn@A et rembved.

met hoxyqui nazol i ne; or a pharmaceutically
accégrteapmeples af protasing é#OUPS\SqWETﬁ@If theamenysgapkeal teixtseon the subject,
for g)?z%%ﬂg,n?ro%cté(h rg OJSoanl Amé ?yn}hem% rl})&/ Thegd?ra Green (publisher: John

|no

W11[e§t&( SbrisptHyleciig@onyd ey by tehivivee bl dhy cdnihilent method as described in

qui nazol i ne, or_a pharmaceutically acceptable salt
the {1f¢éa}t§@for 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 ¢-butoxycarbony! 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 alkanoyl or alkoxycarbonyl group or an

aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
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WO 2005/ 028469 PCT/ GB2004/ 003937 -26 Another preferred
exanpl e of a conpound of the Forrmula | is

W@ 2(03/0zd3bor 0- 2, 4-di f1 uoroani | i no) - 7- met hoxy- 6- RCT/GB2004/003937
[ 1- (N- et hyl car banmoyl net hyl ) pi peri di n- 4-
yl ] oxy} qui nazol i ne, or a phar eutically acceptable

salt thereof. Another preferred exanple of a conpound
meg hydrexidey fier p)ganpplf: $itlgum or sodium hydroxide. Alternatively an acyl group such

as Tﬁ‘)\%{{f%ﬁ{(}%}}lr?gr}él}lﬁ gr{ag%mréllln?\(?%d% gqr]ngérp réﬁg{nﬁ“ \SVIth a suitable acid
as ipydpedhletd) sdifutc] apphbsphoriaacidion mﬂwro@ena adidqaseuhi cal ly
cceptabl e salt thereof. Another preferred exanple of

ary. ggﬁ:@@aﬂ)@nb}fgrp%smgraﬁ-a|b5nqqu»§/carbonyl group may be removed, for
exai‘n;{l%’b‘é/wy‘ﬁ%%c]yzrtgn;bgzrﬁgggéghqyg%gg %{ﬁlﬁ&i’ﬁ}ﬁ-gﬁ-%rbon, or by treatment with
a Lewoetchd/fo} pj(apepl'e dorondriykitooydapaiaredz &l suiteble attermative protecting group

har maceutically,. a ce tabl e salt thereof 0 Anot her
for PGy G SRS & BF XrBBlfpbOMteIBY! SR Phihay e regoved by

treeﬁm(e@t‘»@xm & Ak Prabdinto ?&%ihﬁxbfé%m@th??ahﬁ%%a@dﬁx{une or with hydrazine.
1- |pera2|n-1- |') - 2- 0Oxoet hyl'] pi peri di n- 4-
yl } Aﬁyf@#de peotesting grouprfona bmlcmgx@up i 461 examplee plll adl group, for
Deri vatives

FbIé al MREFS proRb RO oGl sBr R o BREmHR bettehi b an

aryﬂﬁémyl%?@upﬂ fReRampke l:feﬂﬁylp MRB AL pridechoklLdriazcs ifBthe ABove protecting
derivative of Formula | or a
STORPRaY HhRestsAE kY Yayy Hé:tbélﬂﬁ dwice of proteqtingrgseip. Thuswfor exagaple, an acyl
' oll o iy
oo RS 3 Hanb U o PECHETHE B SohE LSBTy v wi
a siinblefagy arth at hehikali metes ihyabxideafir ieRamplEhiehiGi, bddieim hydroxide or
chem st will appreciate when such protection is

ammgpigi AdEMagixely kB EmEHYh LR EUGHRS dftcdayLroRRmBY bp tmeyed, for
exahiph By hgm efHBh o SRl yst 50h RAANRAIEH. GH-cb gh.ect I ng

group ee one of the manhy gener texts on

su b@suitable pidtacong ercaupbes carRlixyt grotp isefoBenarpple] an esterifying group,

fOI’Wﬂ%agr)' C“%'HQ)%??S"I@?@%’E%TPWG bq%&a% een 0& I i sher l%j)ygwgrolyms

wit @ BYRNuBbs SHNNR ﬂr@r%xﬁ'i@ Sérf fbpégmi[ﬁe al B ﬁf) @Jh'x’cfhemgﬁ be removed,

known to the skilled chemi st as approp te for
for ﬁ’é’t}melb)/dfeatm@t p\rltht ancacidy dorgxonnplel an qg@st acd ,sucstmshnﬂuoroacetlc
nov

a5 AR AP G B ceemin

oveeha@mtyemchasp&l&dMQﬁ%h@onZS Thus, if reactants
i ncl ude, for exanple, groups such as am no, carboxy or

hy dR&HY Y alpaale wied @6 8 DFUeAtEIEROUM: ot ect t he group in
sonﬁle rotte@t?ngﬁ %r@gﬁg REY bRAdvel gfja c]r ﬁb?ment ﬁlgégar gﬁs%ynthesm using

protectin for’ an am no or
conﬂmloaxlanminequeameﬁdmbwngm digeheindal marrpl e an al kanoyl
gro such. as acetyl an_al koxycar bonyl grou

Bhigazp ingeleH Bt A HisArmula ewelaa%eﬁnnca}ﬁ)y -acceptable sal
the%%@%l?%i%{%@%gen Beeskn ryorﬂét gpff B BA bregar%gn of

oxycar onyl an aroy
cheimprallgelated eotmpourals! Sudlhprodeaqses;&@en usd 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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conditions for the above protecting groups necessarily

vary wiwth the choice of protecting group. Thus, for
wezxasptseo an acyl group such as an al kanoyl orPCT/GB2004/003937

al koxycar bonyl group or an aroyl group may be renoved

for exanple, by hydrolysis wi2Bhk a suitable base such

as an al kali WD 2005/ 028469 PCT/ GB2004/ 003937 - 27
Exaraples. Alemanetie ne¢assarg giartisigenatetials anp abtainabdg byranalogous procedures

dr.oxi de. ternat.ivel : L .01 ou c . :
o (ISR G G MR e G a B L EUPorRATC sy sl dntagpation on
the tpidpatdi@nlof WedeBsay StaitinglthRerdeds 6 reRfedofipdahdOfwiich may be adapted
sul furic or phosphoric acid or trifluoroacetic _acid

to faFE nagessary PisEINSIRYBHBIIA 2lge brifpuad émthgdolowing Patent and
AR PGSR SRR TN R AR, oL AR ety
incpbtateti hemeinbycefeiznoe: WO dy27966Wide95/032830 W@ 9688DE7, WO

906/ 3518 B @ 95381, Y D TaoB0.oR S B BG4, agpypsoss, wo
01/@%9’98U@f%,5' 3 E}i;%@o exanmp S66 o6 PR @SN 288 BB INHOgh

e renove treatment with an al kyl am ne, for
exafipd prestintratvieytiemalsoprosislys that quinazelineietvatyds elzthe Eornpula 1, or

sui t ahl rotectin oup. for, a hydr roup | r
phagas e Gieaghie SRR RTF N ndPraRg P BT g s fotows
(WHHQH PheSHEADRS aRCR ¢ ineBdboé QivlesstRétvisel sedted®x anpl e

benzo or an arylnethyl group, for exanple benzyl.

I,

Propiass @iprBVé@ﬂCti@&a@@nawﬂ sheg ermuellabove protecting
groups W ll necessarily vary with the §¥§Lce of
protecting group. Thus, for exanple, yl  group
such as an al kanoyl or an aroyl gr ny be renoved,
for exanple, by hydrolysis with § | abl e base such
as an al kali netal hydroxide, for examle lithium
sodi um hydroxi de or 15 amoni &INAl tefnatively an
aryl methyl group suchs a.benzyl group may be
removed, for exanple, S 8Nati on over a

catal yst such as pall adi -carbon. A suitable
protecting group for a1€a up is, for exanple,
an esterifying group, " for exanple a nethyl or an

et hyl group which may be renoved, for exanple, by

hydrolysis wth a base sucq as sodi um hydr oxi de, or

for exanple a t-butyl group Mhich may be renoved, 20
whé@in RXXMPRBandhdve@ay OB He Méanth g QefddtherdiAbel6062XBER tRd any

organic acid such as trifluoroacetic acid, or for
funetienap groun ihpnetegiedgf nrepssari. ch may be renoved, for

.exanmpl e rogenation over a catalyst such as
W“géFnEWPWHB%HF%EP%%ﬁ?ﬁ%esins may al so be used as a

protecting group. Theprotecting gredps nay be renoved

at any conveni ent stagg h@?ﬁ e_s SJ s ,using 25

conventi onal tec%ﬂ S 2Kno the-%heni cal

art. A quinazoli d@{gvative of the 'Formula |, or a
pharnaceuticalIy-acceﬁiablemﬂﬁlt t hereof, may be
prepared by any process kno to be applicable to the

whBERPRE 88 LM nPhave any of the meanings defined hereinbefore 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.
A convenient displaceable group Lg is, for example, a halogeno, alkanesulfonyloxy or

arylsulfonyloxy group, for example a chloro, bromo, methanesulfonyloxy,
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chem cal l y-rel ated conpounds. Such processes, when
used to prepare a quinazoline derivative of the
wao-ooosksed , or a pharnmaceutical | y-accept abl e sed1/GB2004/003937
thereof, are provided as a 30 further feature of the
invention and are illustrate@9sy the foll ow ng
representative exanples. Necessary starting materials
4-nivepbehzenebil fongked y by taianedhasudfopylos g gurupy suifabty gmethanesulfonyloxy,
chem str (see, for examle, Advanced O ganic
T ST PSPy loay o TS BIOBYIORY SR INr oh) - The
Pr epre RhtRsh i9hd v eSbsty Ldriéd FRLif HeAirSsehse dE56E | Baditable base is,
wi thin the acconpanying non-linmting WO 2005/ 028469
for eCINEB200t Q08 9Biine-tR8e Fuchrmp) fosexaniftla diratopvaglylethylamine, pyridine,

ecessary. startjn terials. are. qbt ai.nabl.e .
26055058 Sl Heli TR HTho iR Fierbidh AR % Fuiumorphgtine or
dia¥dbidycId[$.09) @i Tadng, Siiot bxipléan ANGEh&alCdi@Magihe earth metal

Informati on on the preparation of necessary starting

carbgiaty ¢ralygraxide; Erexamplecepauhersbenate, eptapsiym sarbapaip: esium

orm.nec N el - b -
Y R R T ———
a bRahy, iferadxiampte, at Akkal ot Miy8ridd, férexamplessodiim pydiiigssn alkali metal or

sections of which are hereb i ncorporated herein b ,
alkaliespeh ér&tal\ml@wfme@plev@% M@? Sv%lwgmqtby Damide, or

. . . . / . .
AR A e B RS R . o
reaBRM 17 ﬂﬁtal_bSFEfﬁﬁt&dZﬁ Ghe [EESeﬁ@Q{ﬂBﬁﬂjnalm dolEEht_@iB ﬁilﬁéh_'t, fof bleample an
T3 e RHERABID 155 S LRk gppged s
sucRG$ BRIAMNE cBR)de, tBEIbRMethdRdr BEbBA RRALKIENBY, 28 cBie? $&HSas

(a) to as follows (wherein the variables are as

tetrafesfdroferhnaiydviedionim 98 astmhasiotiydeocatban edventBuol asolyeay, d@ysuitably)

o AT 5§, T bl

N-rféth1pelolidh 2L deesr difieBiieIRd xidd) athex@ictiohds EstvehieRiREffected at a
group is protected if necessary, wth a conpound of

temppratyre imike sange) for e@mple, L()(tg|.l|,55)ér/f; ferithe iNngpaint of the solvent),
suitably in the range 20 to 90°C.

A particularly suitable base is cesium fluoride. This reaction is suitably performed in
an inert dipolar aprotic solvent such as N,N-dimethylacetamide or N,N-dimethylformamide.
The reaction is suitably carried out at a temperature of from 25 to 85°C.

Process (b) By 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,

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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1l wherein R2, R3 and m have any of the neani ngs
defi ned herei nbefore except that any functional group
w0 soopnes4ect ed i f necessary and Lg is a di spl aceebicB2004/003937
group, wherein the reaction 20 is conveniently
performed in the presence of ;3 suitable base, and
whereafter any protecting group that is present is
n i 1 -
srclFL TSR EETTEI @3 o5 B Sony e RIS SRURENR group asa inal scp
in tht peeperatibfi ohy teyound of alieyFemiutzony| oxy group, for
exa e_a chl oro, brono, t hanesul f onyl oxy, WO
ProgsEulih JBH SCTE EEDPOMASS BOTIA 135
4-ni tr obenzenesul f onyl oxy or toluene-4-sukﬁgnyloxy
group (suitably a nethanesul f onyl oxy, n
4-ni trobenzenesul fonyl oxy or tol uene-4
group). The reaction is advantageousl
the presence of base. A suitabledgﬁ e
as,

4\ f onyl oxy
ried out in
for

for exanpl e,
5.2, 6-1utidine,
ne~Nri et hyl ani ne,

exanpl e, an orga m ne base s
di -i sopropyl et lp ami n ridie,
col l'i dine, 4-dina¢ hy)/ani nop'

N- et hyl nor phol i ne or di az{ | o[ 5. 4. 0] undec- 7- ene,
or for exanple, an alghliy'fie kaline earth
nmetal carbonate or hydroxide, for exanple sodi um
carbonat e, potassium carbonate, cesium carbonate,
cal ci um carbonate, sodi um hydrqyi de or potassium
hydr oxi de. Alternatively such a base is, for exanple,
whea Rd) XIR® amehaire irydbfindé in fetatioe xaFpineuls ek dept thyidrydenctional group
. an alkali metal or 10 al kaline earth netal am de, for
is DERisriEA 1 neesirTH ik HEOTBPOW rrmula V or V'
bis(trimethylgilyl)amde, or a sufficiently basic
al kali netal 5§I [ for exanple cesiumfluoride or
sodiumiogi de/ T EEHIE)&'H“C[EQ on is suitablyz®ffgcteeyin
t he pres@ﬁﬁé“bf an inert solvent or diluent, for
exanpl e an alRfanol or ester such as nmet hano|,,
et hanol, 2-propanol or ethyl acetate, a hal ggenat ed
solvent such a¥/ net hyl ene chloride, trichloronethane
héEin FHQ R . i i i
S IERIER L LGl s Ry WIE LR B e s
necesshryent] ns'uc B, B drd, pravidedahat (isiginbed® wyign RAistiyadedgen, and Lg is a
. rotic solyent suc s N, N-di net hyl f or mam de, v
isrRECREle GetR S CsE BIEdeloReRS HEPiy BT &1 FAMRY 2. one or
di Mefeyhiohf GescHBed ddSe bRAGhVARed [fe%i’rﬁ&? fithe éresc ceof a
~effected at a tenperature in the’range, for e arrprfe,
suitalgle base (588 a8 ¢host [descibed alpayepoipricessf(al, fier exalplengotassium carbonate,

. sujitably i.n the range. 20 to,.90C. 2 articularly . :
il 4o el s BREF e g7 ater e BRtasd frdpnvinienty in the
presetid @tinyin®€54106nTRe dildent 0r EXiiPle tHeRRdRSol MOl dCdiluents described in

sol vent such as N, N-di met hyl acet am de or

proggsiCag syt anN-mthidpiredidin-Zieae rasaonittle, NaN-slimethplagetamide,
i rature of from25 to 85C.
met 1 o'i, e%lgangﬁér r%{:/thﬁ]gé{? %ﬂjgnge)

Process | fyrng-a substituent in or
I NtWhetgenng 122 stbshd tedetidn is Bhitab®NEffdr@dd in the presence of a source of

iodide such as sodium iodide or potassium iodide, 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 80°C.
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qui nazol i ne derivative of Formula | or a

phar maceutically acceptable salt thereof, as 25
wheoosiontaed or e defi ned except that any functi onBCT/GBOWE/003937

is protected if necessary, and whereafter any

protecting group that is preg nt I's renoved by

conventi onal neans. Methods converting

su [ e

ar ¢ Vs T Gl BaolE e 8 “?ﬁl‘egﬁ%‘%‘%‘ Pl or h
readtionan0 AT toylosml tmpsthtuoe. al kyl sul f onyl group, a cyano

?L%i%céﬁad%%ﬁ@ oo Tharaay 10 o gl i Bgnfl 3 userul
g&%@’c&ﬁ&ﬁeds Rh&e WG H}Vd?é'%en%ﬂ\(ﬁist(ﬁd to an al kylthio

an amno group may acyl ated to give an
Proaessa(dby | Byriemwovgh @quoprofegu%mnp feonby quiaezaling desiyatiye #f Formula I,

tabl e.acid chl id anhydride) or an
ora %QEH%§P% YEFEwS ﬁ%%vﬁﬁgmﬁéﬁrolysed to a hydroxy
gr Mtaﬁfe%etﬁé@ﬁ@f @nﬁﬂala&qiryﬂe@tmgagieﬁp’d argwvellfknowyi ahe are discussed
converted to a hydroxy aceté_90 WO 2005/.028469

her@GTFaB2Q@0WI0b3 mm@@ﬂ@n glipse exspaE AL thy Fogpwlawherein R’
o BRSPS o Bbr LB compoun o

Forﬁm[ml\lvlaerém Froaass a(prh)teaysd peaaty agseaoianpauind godup.
Formula IV: IV 5v\/ner(%R', X, R5 and_.n are .
def i PEHabIA PRAFCHNE SFPUPS IHANATMAC SR EEn 0% Fiamplen gny of the protecting
N & f such
o A0 U, S50 By SRS A, G of e
amiho pra@:dRiny' gr(\hpS\M'Bealm dis¢i@sedrigreRbedore. éspai’éélilmed saipableprotecting

exce t th ctional . gro LS. protect if .
o aaouy Ak ons g0 st 45§ Wu-bioRIRERYF apib wyhighymay be
cledVel ufdeMi8RvdRGohaA réitHbR g&mln&ﬁ@u&gad dnder ﬂc@d-@htﬁ@ké@ﬁﬁﬁbl@sw for
group (for exanple hal ogeno such as chloro or bronp)
exaifipée mebﬁ:pneme desidhiomadetiapice are conveniently
r in the resen e bl e
Progﬁsg ég RPEVACE L R odg%oun oc%gsn%té I;I s tlerelli)l%gt%re( ?elf%gd WMth a
A8 6f theFoah AL defiidd lfefréimbe’iﬁilereﬁcept Lg is OH under Mitsunobu
- di met hyl am nopyridi ne_or di-isopropyl ethyl am ne) and
condigiondend nthegeaftar anyProtseiingsgrown Bt 15 Pressayis ragpeyed iy copventional
i.luent (for exanple the inert solvents and diluents
escribed in 15 process (a) such as
N- Iﬁihhblemdftﬁlﬁiobd cond2ti @msanclade farixhmiplegreaction in the presence ofa
|nethylacetan1de qe or |l en

I
suitghle Girtiefy)phosghénceanda dizalky a@gt?ﬂ%?xﬂ?f?ggggg&wwq ht Sick as THE,
or sﬁHéﬂl?Qlc}‘nlo%rglgtﬁgr?edaddQn ‘tﬁk%%@&ﬁﬂ& ?ange 0%C ¥P60€S bef suitably at ambient

temperature. A suitable tertiary phosphine includes for example tri-n-butylphosphine or

me

suitably tri-phenylphosphine. A suitable di-alkylazodicarboxylate 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'isa
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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i odi de such as sodi umiodi de or potassiumiodi de, and

at a tenperature in the range, for exanple, 10 to
was@80¢sa69 t he boiling point of the solvent), sPCT/aiBRg04/003937

in the range 20 to 90C. 20 For exanple, when mis 1,

the reaction may be conduct ggzy_si ng triethylamne as a

sui table base, potassiumiodide as a suitable iodide

ce;and N, N-di neth ] e itabl
v TN SRR ERLA e MY e gy roceces
knoR@ (ot §1¢846RnEoHh &) OPHeQI293ge readtionfuf rae:omploend)of the Formula I
e source is not required and the ty

whetr@ms?g A8 GHEChkorprEou BAK bF EATIPd Obiear GX 1Bl 7by treatment of the
quu‘ia%?ﬁr?er Maﬁve Qgﬂ% %ﬂhqﬁﬁtﬁlrﬁ? 6@?@?&5@?89%&8&'Eglrllggfacér(Pz}]ngethlolate
or, iboammpsldsbmemarRthlsamglkialo@eml dindylphdsphide sEchRsdtkigm

dip}%@nggéh?mv,@&rﬁ{;h@]%e § g{t_alg? ﬁ?ﬂ%égﬁlj gnafy%grrp%e%iently be carried out, for
exaﬁ@ﬁ:r BREEMhicnabt te aﬁi‘ﬁﬁilﬁﬁ\@ lderiSaive withed B6tbn oPhllubARLS trihalide such
hods for renoval of protecting groups are well
as Hormxmbsmnllda,r(uf bdursa;xuse endth amegrgamc omprg@mmp:lde ferexample
tion

trifl roa ﬁtagidngugh fﬁéﬁc §ulg g@ éd“ oeut rc?sehce\l\&e%s“?ntgble inert

RUATY amn rou

solvehavd@irnOfs dehﬁe@ﬁéréﬁﬁéf@f&j | A greferfaacileny agd rellﬁ)ud?olls ithel tBeakment of a
wherein Rl contains a protected primary or secondary

quizazphies darvapve gifhe Hpmeulpl atl@aynﬁgled\yétﬂs lorige. ARe ak«m‘?cge reactions
| t
e BRR B  RATRIGor 3l oS! R RO, o

exaffpldyosta 26506 80M® cl eavage of such amino protecting

groups are al so disclosed herei nbefare.
Progess (8} adias thiy rERRTEHQTLO! 1BPSsFMPeURLS S iRg %\Wﬁ&iwh Hﬁ& is O and

Ph INEAHAYT Yhe B ViR Ch may be

R @8%33% Qig%r&%c%hcgml ongﬁjreact? on conditions such

as under acid-catalysed hydrolysis, for exanple(R®,

the presence of trifluoroacetic acid. Proces
reacting a conpound of the Formula Il as herf
defined with a conpound of the Forrmula |11
her ei nbefor& except Lg is OH under Mt sup

condi ti ons, "\gnd wher eaf ter y protecting|group that
i's presept ig—r‘e(ﬁf%d—w con (Dn2 ¥eans.
Cl

—

Sui t ablB=WN sunobu condi “-o#s i ncl
reaction in khe presence of a sui
phosphi ne and a di -al kyl azodi cdrt(boxy ate N an organic
sol vent such as THE, or suitably dichl oronethane and
in the tenperature range 0C to 60C, but suitably at
anbi ent tenperature. A suitable t M| ary phosphi ne

whelggllglllgbﬁy l{ [rn % éhnl&lvg ﬁ%g IBT:]{Plﬁ gr_yeta n%h 8? rbeidmere%be%ére except that any
funétiondl kwlpzostbeatel arndcadsary, tathudempband exasbenula 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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di et hyl azodi carboxyl ate (DEAD) or suitably
di-tert-butyl azodi carboxylate. Details of M tsunobu

WO emshesans are contained in Tet. Letts., 31, 6B6I/GB2004/003937
(1990); The M tsunobu Reaction, D.L.Hughes, Oganic
Reactions, 1992, Vol.42, 335356 and Progress in the

. Mtsunobu Reaction, D.L.Hughes, Organic Preparations

in gelioprio pEsaTSH8). | Adterativelped is alYYmXy\EbuRSyheredpon the reaction can

- 164, . P ss. () For th reparation gf.those
be S lnael MRERD el > SR BrERE AR 3P o Bifapessp
Processith) by Fohthe pregaraign ob thode Sothpaimal bNthe FREmMVRALTIWRéhA R' contains a
the Formula | wherein R-X1 is a (1-6C)al koxy group.
(1-ip) oy q subssion et eRpdmay Goaer 2 (3HChpkylaming agwbstituted

(1-5@?&?1&%@22\%9&2 %%mgc#ry c&ﬁeﬁ%ﬁ{ﬂ/ fitknQ ?%es@x)(cea}mé sﬁftﬂlﬂg Base as

many Oor suc a tran ormati on.
defiried e aagmbef@a dor pocast (&), afenquingzdlind dérhatiFoofthk Fotmula [ wherein R!

vvherei)lzn R is aogl- 6C) al koxy %{?gyg may be carried, out,
COYAS B RUFFGK ¥ BT O APETHAEROT SEOHHEY TRINCraIowR Rypppropriate.

der iavafthnie amyuﬁngraga{tk@}!fbr dXatle, brdy &@ggiqmrﬁm thé ng §or the

such as sodi um ethanet hiolate 5 or, exanpl e,
alkylatign afhydroky to akoxyl dcahbstimeddlkai yaoy Farhbs gkykdgos otdmias to

S BAPBA O oA 0 e A P,
ex@AOR I E6Chk fI cBRrdB Bromidel dtSoditd Hiz Qlbstiticda LoBhikYEchloride,

with a boron or aluminiumtrihalide such as boron
bropyide,pioipfide, casvenignthyaiache prigsarice R asuitablgahsise avdefined hereinbefore, in
i ' ' I orQacetic acid. Such
o SRR SRl R FYAINR HIE R AL s P e, o
exampie)i 10abl14010)edbhveniditly at vemar ahbidhl teptrafific.dahiaA8dgous procedure
malggrei nbefore. A preferred cleavage reaction is the

B 4E5eEAtnEIduge opfianaty sy hsHi e Yalrlkprodpxy, i&-6F o4 kanoglamino and
(1-6C)Ml(taned%m){jeb%wgg&§m°qﬂde' The cl eavage reactions

are suitab carrie ut at a tenperature in the
r anGenvehentlg farthé prodiictoom df@hdse cdBPGundsaif theeRarmul£l #hérsin R

5 t0,80C ..Process For. the preparation of those .
°°“§adﬁsp%ﬂﬁ§§>a8?yl%%0 €5 g‘ﬂ{ﬂl%d it RlHTaRing grogpoerdugiy epeination
i [ )7 f
rea¢tfon1Rly W&ﬁﬂ(ggést% \#]% fotRaldeRfdei R (2 gsﬁal%%{’m@nﬁgﬂ'gg r(]foh g)saénple

Formula VI: wherel n R2, ,
acetgidehyde etrpropionaldehysled dfdriesampler for theefrodwtior ©f fitost baxhpounds of

the $3Ymli st R REMRHP ot R BB EoEipsbs eqtfRoding comipgpne
con@finihi @ NvERdio g frafl ©F réve tbdRatteforiglden Rieq SRMredenad of 4 sdi@ble

not hydrogen and except that 20 any functional group
redpaing,agemp cf sHitatile rraeins agsnt im forieyampleaa by dpdearcdudngagent, for

exa?{rﬁ)%gn}p@;bggcg Iﬁ@ gﬁ%ﬁ néer@w rrlélg[héljl E}é&srlgd’%vs%c | gsn]tltlh}/un? aelru];ncl)rrlig%q‘nydﬂde,
or, suitably, an alkali metal borohydride such as sodium borohydride, sodium
cyanoborohydride, sodium triethylborohydride, sodium trimethoxyborohydride and sodium
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
triacetoxyborohydride 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 is performed at a temperature in the range, for example, 10 to 100°C, such as 70 to
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and whereafter any protecting group that is present is
renoved by conventional neans. Suitable displaceable
wQr@3p28464.g, are as herei nbefore defined for prPOT/EB004/003937
(a), for exanmple chloro or bronb. The reaction is
suitably perforned in the prggence of a suitable 25
base. Suitable solvents, diluents and bases i ncl ude,
90° O AR Iy heltiBhedab&ades ddlRefieMB/, when the reducin
G S A Rl RIG AR RS LI, wher £
agentrio 6@rssc 4@y, prétettimggpupsaiugh ag ggrti-itex isguponyyonghe DT group to be
wher on the reaction.can . be effected under
alkREQ BBt areset fom e Suuoss fube Seiine THiEhan mey g removed
in-sit@ dBARE R TedcBibn. Process (h) For the preparation of
those conpounds of the Fornmula | wherein Rl contains a

Progass€Q0) alHooshye pepasatinn oftthessgopposrlsAf thedorgrbypwherelm R is
- 6C) al kyl amno, or. sUhsti 51( am no
sun b Bl Tgttbia 1 Sk Rl AR RO ST o of
di-[ &1 -60)atlaatihs $2 6EJal ksl angab, {eroe)dkgtido & 1f6)alky o Hmyl and
(a), of a quinazoline derivative of the Fornmula I
(1-Fhalkalshifeay!, the Fregiiensoflza ¢amerayRg of e EorBrlaY Wy i mary or
secondary am no group as appropriate. A suitable RS)
al kyl ating agent is, for exanple, any agent kno i'A
the art for the alkylation of hydroxy to al kgx¥~or
substituted al koxy, or for the al kylation of
10 al kyl am no or substituted alkylanino,“k '
fo

an al kyl orOsubsti tuted | halide
(1-6C) al kyl o'H%?é_kmom'd olodide ol a
subst i tgged{ 1- 60) &l Kyl \chl of i de; ' deXdy i odi de,
convenientl ¥ 4n the presence of a $ '|94§bse as
defined herédfnbefore, in _SHltyalsl & erfy“sol vent or
di luent as defined hereinb&f ore and at a tenperature
in the range, for exanpl I10 to 140C, conveniently
at or near anbient tenperature. An anal ogous procedure
wheksin REYRD R’ uged ah@ ni RiveQdly o€ tHthémirs ldyfisddisdréihbéfoft except that
(2-6C) al kanoyl oxy, 2-6C§alkanpylan1no and _
any (fancsionall scewmeis pratesiyd Hirieerssajy oipds 2 gosp R acepljead hepin gxcept that

for the pr [
b RS . hODS5% SATRRUANE. d U6 EREHL Byl or
brothd; EXGh&lykiyd) anithnOcghpoupd of tHecfdrinila @1, avhierai lTdm as defined above
reaction naépbe enpl oyed usjing fornal dehyde or a

exceps thatypay RunsHenal GENPde Profesteddk BRRSF®TY0 acet al dehyde or
e e e S e
an Thereadtiph igcowpnienthecaned egpo tigi preseoongouswitable base. The

containing a H gro y be.reacted with .
readfigf REAYHORYEeTLY GerRsTIGRBEG s WipDIS Tacit solyang or filegat Sijteble bases,
solV38Rhd dlusis srFbeexafUChBE RY&Med uhded FocRY BYP TBe réhction is
hydri de reduci ng agent, for exanple formc acid, an
suitabhli peiformadadt as¢ropiraiurmefifptiesagwple dom 2@ td 1 30RC ufer example 30 to
600@Ium’niumhydride, 25 or, suitably, an alkali neta
orohydri de such as sodi um borohydri de, sodi um

Proe¥s3(pborpyiedetinea C(_frgpﬁuumot tHesHomyuoviehydri de, sodi um
|1 de

tri met hoxybor ohydr and sodi um
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tri acet oxyborohydride. The reaction is conveniently
performed in a suitable inert solvent or diluent, for
wezaspbses et r ahydr of uran and di et hyl ether forpe¢heBrawm03937
power ful reducing agents such as lithium alum nium
hydride, and, for exanple, ngthylene chloride or a
protic solvent 30 such as nethanol and ethanol for
the | ess, powerful reduci ng agents suchéﬁs sodi um
triacet bor ohydri dé and sodi um cyanolbor ohydri de.
When, t he (tilpg—abent i Lexactrt t,he reaction
is BonWdniently carri out usi aqueous sol ution
of the Pﬁﬁnic acid. The reac B s. pexdorned at a
tenperature in the rangeRfoK exarpl e N10 to 100C,
such as 70 to WD 2005/ 028469 PCT/ GB2004/ 003937 -34 90C
or, conveniently, at or near anbient tenperature.
Conveni ently, when the reducing a¥#ht is fornmc acid,

BERLPTR, BLCUBE U 5 L ST 2B .t
funEtﬁ%afgﬂShg sz‘ét%te@fedtif‘ﬁec&sﬁfyta{nﬁq‘ taQfidplckatl@¥rdds ak ﬁgﬁ‘éﬁfh@fore

I N-Si ng the reaction. Process (i) For t
cmﬁmeéparation of those conmpounds of the Fornula I

. Wher ei.n [ substituted by a group T, wherein T is
witl g AEHBRIOF 8 FOTRURKA kyl ani no
di -[ (1-6C)al kyl ] am no, (2-6C)al kanoyl am no,
(1-6C) al kyl thio, (1-6C)alkylsulfinyl and
(1-60) al kyl sul fonyl, the reactiqrwpf a conmpound of the

Formula VIil: (R&)n W N\ "0 wherein R2, R3,

R5, X', n and m have any o nmeani ngs defi ned
her ei nbef ore except that ctional group is
protected if necessary,\R' i57a group Rl as defined

herein except that any T groups are replaced with Lg,
and Lg is a displaceable gr oy (for exanple chloro or

: o4
bronp, qr nesyl at wth a nd.of .the fo la TH, .
whelFB G a9 1 e 4o oighe HsgmaBe TR e FEEpPeldrae ey it iy fhetonal
gro{;\}z RGrbebRl ifHeebRarySardl WA&GEh R tehctHCS S8Metiendl) tp@ffgrmed in the
ereafter anyvgrotectlng group that is present is

presepp®olealsuiipbleasifent i onal neans. The reaction is
| ent | I ed.out | he f ' 1
pacard bt 8% Piofet il bl e e RERDP BrEpBlodhp b it dhat means.

sui $iahbR digRideals1e lghpt répresdhied BRLg aBelhd Idtiabdfaseadefined, in
solvents and diluents are for exanple those descri bed
partigidarhaineseesuch@grhlofhe reaction is suitably perforned

at f r f | .
ox afrhpﬁ rggrggm?% 8@%&@18&{1)9 LarREROR ift thd 5r8§9n&9 of Psub@Bfe indPEolvent or
diluent, for example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl

acetate, a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride,
an ether such as tetrahydrofuran or 1,4-dioxane, an aromatic solvent such as toluene, or a
dipolar aprotic solvent such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one acetonitrile or dimethylsulfoxide. The reaction is conveniently
carried out 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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Process (j) By reacting a conpound of the Formul a

VI1I: WO 2005/028469 PCT/ GB2004/ 003937 -35 VI I |
wob@seesieR , R2, R3, X', and m have any of thePOE&BRIIGH03937

defi ned herei nbef ore except that any functional group

is protected if necessary angglLg is a displaceable

group as herei nbefore defined, 5 with an aniline of

1M

nycfdin CRERHE Bad ek br AVREI SR B, AR Tofehtntile a
soluftion ©f hpdraben ¢itloride insligrant. eAltenlaii felyabis seamtign maycbe conveniently

erein the reacgtion i s canveni ent)] erf in the
Hben ot Sy anapeeh axdl axanwr3rﬁ‘atquﬁeﬂpéﬂi’f°tssfve&ﬂ§}1°n as
N 1\1331% ﬂﬁ)ﬁlédé%ngﬁé’ HPadeRAk trileSin Qﬁ@ﬁx@%cé f 4140 §6r Mample hydrogen
—converitional nmeans. Suitable displaceabl e groups
chlm&i@@s mﬂleidiybg,thtrg)ralu@aas oméy@ionlni@m@ peiddef i ned, in

TR T TN e T

Conipﬂﬁﬁd oSk YeRhulaTX ifl kHel®Bénce 0@ hin @@ﬁdﬁ‘[ﬂ thisaclohatisplacement of the
ester such as nethanol, ethanol, isopropanol or ethyl

haloggne leaviaggroup lgrcselésiatteaiosmriemet tBe agid S gisr iy agf @uto-catalysis
e, I
of tlgf{' 1{1 gcgt{oguc iQfer‘l) %rﬁ!)ptrh? %Ctl rﬁ{s}%ﬁ})r %i.\'i gf:y%lgyg%gnen g&amc solvent, for
exaﬁplﬂi@dprﬁp@@l \dﬁmans UcN Ndirh@hylacegamide. Suitatilpodratitions for this
aprotic solvent such as N, N-di met hyl f or mam de,
reaqOoRAEf Wﬁ%b&éépﬁ\_‘ﬁ de, N-nethyl pyrrolidin-2-one
ac eAl?é}hﬁtNer)g tl%rcoﬁlﬁmb@}ﬁf Bt Ve m gh)% rE&A&E WAR alc8mpound of the
conveni ent carried out at a tenpérature in the
Formahg infthe pexanmpléa sdlﬂlbteibaBSOSl,utatbdmbasm @mthlyrqantlcnrhae as
0.40. to, 120C or re a solve
herdjiors Qoff! PkT Do BB et GrEP Bl aHe it gre fRiine Barth meta
amlﬁmrhq s@&uEP&ﬂ%xﬁeﬁ@ﬂsilylbaﬁnﬁ@ athig Qea\Mlbﬁ iconementitpe?formed in
the Formul a in the presence of protic sol vent
an igert mla@t 08 dﬂmqmpefnmxanmthesﬁ @ﬁmthned Bbevean gelég@ht,oeth@fprocess ()

Profitadf) ¢ o disirorahe JadF Bublufesa My Pl Lo Bleium s 1. 20

3, theWupliez MQ 2805duAd o4 68rmrdd X6B2004/ 003937 36 hydrogen
chlor| e gas in diethyl ether or dioxane, and

hydrochl oric acid, for exanple a 4M sol ution ofR%
hydr ogen chloride in dioxane. Alternatively S
reacti on nmay be conveniently carried out iff
aprotic solvent, such as di oxane or a di pollg
sol vent sygh as HN

>\—(CH2>m— C>~o Sy

R—X' N

where mis 1,2 or 3 and R, X', R5 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)propyl]-
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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
wa@shys4eet her or di oxane, or hydrochl ori c aci BCT/GiB2004/003937

conpound of the Formula VIII, wherein Lg is hal ogeno,

may be reacted with a conpogpnd of the Fornula I X in

the absence of an acid. In this reaction displacenent
3ol e Al B b a8 B oL R bRl Ay s
O-(Phzdberzate il i10y1)-NQSN) phtetratriesh i ireniueslxdxiatinotiosphoaphateedATU).

out In a suitable.ipnert organi c saqlven for 10 . ) )
Thegassian e SUpr o] Ot RERERBHeg 1 UL aeglg gonjenction
oY kSodiinBa& t TR cquhRn@feaction i ientl
BB AL At L g TR B g Rasion s comeintly

carrfedravt iraanVinktt solvgntsech e feredampleha halosenseadaelent sueh as methylene

F la X int SU _
en G b BB RSO B MLRARES et o
N, Nd@iretpfadenihatie Bf £aR8isy 2apyrrdfidinoaaBpitably gigidoapling Racs is

are al'kaline earth netal 15 am des, such as sodi um
cartigidsue i1 the prssERdel ofla)saifatle basphsush ag aie PTEgAIC; agnine, for example

..conveniently perf ' 3 ne o is suitabl
GRS e 4 R o A S The PR e o jo quitatly
perfofnédats 25O &LED°Cj donvertembeg ambliont kediperdierepr epar at i on

of those conmpounds of the Fornula | wherein mis 1, 2

Progess (B, tBiereagting a ermpsungd of EapalndV @5 defiiad abgveexcepsthat any
X 20 where m.i 3 ' e as
funclionl q0F bruSiiis Harfe Sl ouFRE Srpotnd o fRe BB 1 E
protected if necessary, @ th a primary or secondary
am ne of the fornula R2N @ﬁng and R3 are as
defi ned herei nbef or ep2 and’ wher eaf Tér\any protecting
group that is preseﬁt I'S_renoved by tonventiona
means. The coupling reactRon is conveniently carried
out in the presence of a su{fable coupling 25 agent,
such as a carbodiimde (for exanple
usink d rdd b vERINA RN pP60eRRP WultabMredibn Ectidt@shs-wolild be apparent to the
CT/ GB2004/ 003937 3-et hyl carbodiimde), or a suitable
skillpdipersde apdiapfronghedjtenaturef or exanpl e

O (7-azabenzotriazol.-,1- - N, N g3t.et4 I '
Progess i 15 B AR Ry WAL RIS L4 BERIRY SRt on o
cartith #@hbiyed agiho,i(D-60)dkpaesR)de(106C)alkylamino or a saturated 5 or 6

1- hydr oxybenzotri azol e in_cg&%unctiop, with a suitable

memberpdl hetgrogyainingswhich sentaing B tfiereiR ois. as fRnebinsPiatign to Formula
I’bg%%@@ﬂ?ggﬁ@ﬁ&ﬁﬁNﬁ?“5¥“Aﬁﬁk§¥ﬁ?rr'ed out in an inert

or exanple, a hal ogenated sol vent
such as nethylene chloride, or a dipolar aprotidR®,

sol vent such as N, N-di net hyl f or mam de, :jf
o) HN
RQ_I}I>_(CH2)m——NC>—O Ny
3a

h - /

XX
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N, N- di net hyl acet am de or 1-nethyl -2-pyrrolidinone.

Suitably the coupling reaction is carried out in the
w@emsersaes of a suitabl e base, such as an or ganPCr/eBR0v/003937

for exanple di-isopropylethylamne or

4-di met hyl am nopyri di ne. The38eupling reaction is

suitably 10 perfornmed at -25C to 150C, conveniently at
whenehi Rfltis Lep6Catikylewh@emdesis a(digpl@ypatie goiviprag hareinbefore defined,

oppou f Fo la |V as defined abave ce t hat
and R RBreR . R ok SR g g Mt % o PRt g Gel Py fetiefqe except
thafta @ind] &boup ReprbRERYifne¥essal®, R? N R 3 V' using a
reductive am nation procedure. "Suitable reaction

with anahanioeswik alsditdhde pipanyeritseqondanyaming sy ad parqdidingon

and/ o romthe literature. Proc m __For

or oL b PRt A%y blatEhBkidle T BREe Rechtved RUBRRIopal means
ON The RAEIRAOfProdBsHYmM P caivenizntly tardied dukinl tB&pfegence of an inert

di - (1-6C) al kylam no or a saturated 5 or 6 nenbered

solyrat eF didyeaf (fer examplevicdrereshoatsandidiigents descriked jrspragesses (a) and

©) 3588 R B R M s, AR g sy,
Thd(ehé a0 OditblBEBtedid thdpesinne BB@asdusced of-16@id6 €)al dsysbdium iodide or
porbrs i o SR e Br S, Fh R THE o py orin
poigf of thEsJTRaHR), BGiSabBetnl tH@Qang@ bgkhy@lor e except that any

unctional group is protécted if necessary, wth
anmiywil berappiietiated thaticemdh ef theivaroys ng Sbsoivdais yn tagicnmpounds of

such as pyrrolidine an ereafter an rotectin
the Gy oo Py dipceBd Py BT iy e St Gl roacins or
gendRASby cohfentidharfuneioml P &Rssfidaflibnd &the® PMEeNioMimhediately
carried out in the presence of an inert solvent or

follgwingethe pracesseegniionediaheve, aed es sish aesinsludediindhe pensess aspect of

oSS0 AR TR BB sl LS i

subBtitusRtbyyth&me of bh aronth€i} subsfigioheedtiberedictivbiof albsyituents, alkylation
effected in the presence of a source of iodide such as
of sybgfituents e erddasiond splstitieatsy rhhe Gefizarts apgi reaetign conditions for such

prob GRG0 HE8 10 P BB, ST S B e intion
reactiong énchitettbe BBGdudtionvafial nitoe gapp nsing abeckntrh@t nixeic taaidnthe
intrgfiucttirc])% 0 grrl iagyl‘fSgrchilpnlgsinsgl,J ?osrteg(gﬁjlg ef z?n ziicrgll szi]?deca%mldvri]g gcig Esuch as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel 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
individual 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 I
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

the present invention may be introduced by standard
aromati c substitution reactions or generated by
weonsers4sonal functional group nodi fications epP¢1€B2004/003937
prior to or immediately 15 followi ng the processes
menti oned above, and as such3&—e included in the
process aspect of the invention. Such reactions and
isolatidm bf rl:latcbnnpsuﬂdmhin@@xeﬁamtioaxﬂamcbmpoﬁmd meylbe preparedfin the form of a

bsti t uent me ar i c substitution
sal el ot PHAGEIREL T G VRO SURLE PbehtegeSiig 1ek o fhenpe modified by
coneRfdral 4eMiguaand gﬂ%'aqﬁatahﬂz{beﬁtflca‘flytﬁééép?éw&ﬁ of th€compound. Such
reagents and reaction conditions for such procedures

techiriguasandluden Snurexpmpletien gmbnnmueclanques parq—pncgllpaanon of the compound
romati.c _substit tions

i BHER B oFl B ea kbl B iohg Fob B B pigtBitason i

the Prdsende o1 sdital® eid isHdH BAUCH toPiveod hyiRodoH detHcR i ditson Gl
or_exanple, an acyl halide and Lemns acid (such as

al ulfithe saetion RBoNedhe epressitdle inart jobvgal” refeas tosa solvent which does not
r [
rea A i ARG ANy BANALY BfkffeaBihs oy B R iRl Which
adversebhdffecisdiry yiehidsfithd-désqedeébrdduef ts condi tions; and the
i ntroduction of a hal ogeno group. 25 Persons skilled
inthe art will appreciate that, in order to obtain
PrebAURGY Rfct\iferidipvention in an alternative and in
regoms O@ggglgﬁ___%%?é conveni ent manner, the individual
pro@emwomtbpﬁFnﬂmﬂaﬂhﬂdCanenmﬂbﬂORQMﬂayrMBypepﬁmanﬂdwh@

corByobl 5P S Sho B 1S HRSHR TP 1

parﬁ&ﬂiﬁh&de RtenE A A ?mlcaubﬁ@mé@némhb%ﬁe SRh ReWDRId/ S IMBAWO
upon different internedi ates to those associ ated 30

01/6@9& and &iPored 26t Fonexrample.cle eempamds pORYrmulhEnmay be prepared in
ace Enggﬁ gchJ cceﬁuable salt of a quinazoline
? Fat iy 8e P [ '

lal 1is required, for exanple

an acid-addition salt, it nmay be obtained by, r, (RS),
exanpl e, reaction of said quinazoline deriv W th
a sui tabl ggaci d using a conventional procedu o
facilitatg WO 2005/ 028469 PCT/ GB2004/ 00393 - 3

Po-8q| 2 Qf, the conpgund durlng?pbepa atidn, the
co 0 hé be—p+repared—+n—the t that
[ e~pper maceutical ly acceptabl e e

y>~ comwvent i onal
techni gyes to gww@ 3 rmaceutically acgﬁptable salt
of the conpound ucht’echni ques includ for exanple
i on exchange techniquels or re-precipitat on of the
conpound 5 in the pre§ﬁhce of a pharmaceutically
acceptabl e counter ion. For exanple re-p e®|p|tat|on
in the presence of a suitable acid such

give a hydrochloride acid addition salt.|[In the
section above the expression "inert solvent" refers to

a solvent which does not react with the startinm@
materials, reagents, internediates or producg®s xn 4
manner which adversely affects the yield of

R‘r@%ultlng salt can t

desi red product. HN
HO N
NN

R—X N

Reaction Scheme 1
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10 Preparation of Starting Materials Conmpounds of
Formula Il are commercially available or nay be
w@e®@parsaed® usi ng conventional techniques or anedTDgGB2®4/003937
processes to those described in the prior art. In
particul ar those patents and4®pplications |isted
her ei nbgfzg e, such as WD 96/15118, WO 15 01/66099 and
whereing 6 X285, LEoimdaxaraps bereinheforeodgsingd aad Be issphydspsy protecting
gromay be prepared in accordance with Reaction Schene 1:
3" NH2 HO R1--X HN HN 11 Reaction Schenme 1 WO
(i) 200R¢ Qe84 60taBFTih @B2AKIHH003 93 Vent 4€ucivias b atkahd], foré x anipie
. Lg and n are as hereinbefore dee&i ned and Pg is a
isO-RIRPABNY: AraprEPhgnt Grushps dioxgnepesg inghr ap ig5plyent{sugh as
E,N—Hﬁﬁ&hﬁﬁ&uﬁdéﬁh\fﬁ@ rebeKE Br A5 (81 KaPle ARIro &M RIe gas in
Tso-propanol),” an aprotic solvent (such as di oxane) or
dietayldithal cadicaangtor bydotMent a¢id uotdengnalogous conditions to those described
N, N- inethg% cetamide) in the presence of an acid, for
Emoé%& [ @TR7 @ben chloride gas in diethyl ether or
di OXRARRati Ry MEFEREB Aoy bedbhrfdd PHESneAI TOMIVE inert solvents
conditions to those deScri bed above under process
conggnientl indhmpresanst f a heser foaeximple paipstemearbonatg. diie abgyve reactions

one of the above inert solvent nveni e ' -
are ReBienty S b MO BT e pERIET bR R o7, suiably
or nEREtha RE teRPEfatRE 8f thd Qeadtion SslMsteni ent |y carried out
_at a tenperature in the range, for exanple, 0 to 150C
(i) sui €lgpyage of Pemayegrperfigemednndex sieadasd FQ{LEP%“SJPT $4¢d reactions. For

reactio | ve i f.P Y £
exach 2l Rl FMenold by e S UG B n Py TRIR BB AT the
presona&pt zﬁgi&lhﬁlﬁolﬁgarhﬁloﬂita salukanoyl group such as acetyl,

it may be cleaved by heating in the presence of a

met hameeynds effipmua 4 etr krown °I§3Q:gﬁﬁEﬁEﬁlEf§ usnEpgPH) pEocesses for

the %%erpﬁfa‘ﬁ off 3P WL18%0uS RBmBEurREs € PEHo® HotieRFal \NAM atE QGBFREAs of the
Formula XI may be prepared by procedures which are selected from standard chemical
techniques, techniques which are analogous to the synthesis of known, structurally similar
compounds, or techniques which are analogous to the procedures described in the Examples.
For example, standard chemical techniques are as described in Houben Weyl. By way of
example the compound of the Formula XI in which R'-X'- is methoxy, Lg is chloro and Pg is

acetyl may be prepared using the process illustrated in Reaction Scheme 2:

CH,O
CH NH A P
0 2 CH,0 N

(ii) L-methionine
MeSO,H
[ Q o)
CH,C(0)0 XN CHaC(O)OJQiu\N/H (iiiy Acetic ahhydride g W
| s0C, ) -—
/) -— = pyridine A\ P
CH,0 N DMF A CHO N CH,O NJ

Reaction Scheme 2



the preparation of anal ogous conmpounds. |f not
comerci ally avail abl e, conpounds of the Fornmula Xl
waorenpslozs4py epar ed by procedures which are sel ecrenGBe@a003937
standard chem cal techni ques, techniques which are
anal ogous to the synthesis of#fiknown, structurally
simlar conpounds, or techniques which are anal ogous
t 0 R&wetip SeiRmhY Bhatl®s gendigithed B%&H&slcﬂmffﬁhﬁﬁ’o appfy tb@ompounds
exanpl e, standard chem cal techniques are as descri bed
withip thgprsaaat yespificapgn whiehare netspemiicallyiBustigsdferexamplere introduce

[ I
BT b 0GR F 7 pob BT A Blimariln S o

i | 1 Qempained of theMeantiadil aﬁsbmnmeﬁlall()il-ﬁ@lm miay béipfeiNkizd using
~~ '"NH2 A CH30 Re

5 stanglglegpRes, foETTERID I LSS US SRt P gRd BLASHET965.

nmay,
it S s R LS8, s

Formoda B pathi £ ¢agspdupdiof Xstaraeet (f or exanple to introduce
a substituent other_than nethoxy at the 7-position in
t he qui nazol i ne ring).\Conmpounds of the
are commerci alf9—&ai | k9or may bePg thg 5
standard t echni ques;—For exanple as illus ed in US
5,252,586 and WD 94/27965. Conpounds of the Formul a
|V may be prepared )Wareacti on of a conpouiMb of
Fornula Il with a compound of XVa or XVb:

F)
wheseinybga MS%@@@%T@@) gsdhegeinhedore sletings @dg?rgoléﬁ S&&&gble Protectmg
r b
10 g Bl L e e M oRy B P A B BE BB Donylony

anddtgaupy bsteehbuglcanbbhgatesul f onyl oxy and Pg may be

ter but | car.boxyl at e. rec f the co

For s AR { OIH%P’OBB%EE%“ i Faomuwﬁ%%%@u% XVa may
be Gidd Gl uSHk aHﬁbQ(le%Bﬁ'Jhﬁgﬁ)sut% thé38 ‘illb§drﬁ>@§ irt ﬁroE&@??) above, followed by

described 'n process (a) above, followed by renoval
remof altdi ¢hepprotectng grpup nodgy standand condifidas. Farenainpleoths redetion may be

r.eact i.on

| h
15 canietf iR ufng RGeS A oI o FFiabl Bt B NS one as o

suithblaet1iott R}d A4 letiparatur@ BEatstsut 2050l t abl e di luent and at
a tenperature of about 105C.
The reaction of the compound of Formula II with the compound of Formula XVb may

be carried out under Mitsunobu 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:
Lg
Pg—N O

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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The reaction of the conpound of Forrmula Il with the

conpound of Formula XVb may be carried out under
wokdosozsabu conditi ons as described in process PE)/GB2004/003937

above, followed by renoval of the protecting group

under standard conditions. 2@2Conpounds of the Fornmnula

IV may al so be prepared by reaction of a conpound of

t heCorpoundk af th¥ Mblaﬂhﬂﬂpb@ﬂépm‘ed ukiag beocesd (@) HMsrocess (e)

XVc wherein Lg and R are as hereinbefore defined
aboxe,$tasng with ascempaav@prﬁpepécfpr HEMPOUHINE 1eaetioehemed- of

th I Wet

For RO B Fe T Py e e R APl process (@) o
procasm (d)tar qm:cewo(eb hoskichl dmcgrm}qeaprerselped)byeﬁg iS(§ppraphviavedy functionalised

foll, b | t h ] d
with R TSR PR e LB BBS P BEY aBb004! 003037
- 42cHAPRRHAE dﬁtrefFomﬁlaRommh@bé/bremd hﬁng 'E:@ﬁ’@ernﬁgnél%&l%ds well

process (a) or process éﬁ above, starting wt
knowwpélumw pF@;yaa@QIe thehy ayrplloeecugg gg)UPeB@tm @ro:om@hembof the

Forby ST b1 ASFRATH B B GRS . Bk W compoune

of the€FoinfulaMRiIKgh the group represented by Rl is
appropriately functionalised 5 with a suitable

di spl aceabl e group Lg such as chl oroh8r brono.
Cormpounds of the Formula VIII may be prepared usi ng
conventi onal nethods well v

conpound of the Fornmula Xl ag '

in Reaction Schenme 1 is glesyted fo giNve t he conpound
of the Forrmula XIIl: 10 XIII The protecting group Pg
may be renoved fron1the conmpouidilof Fornmul a Xl using
conventi onal tech ues ql\{;e conpound qf .the Fornul a

Thegrptecting sioHR R ge;%ay PR B COPRBTIAQGT EPRHa Xilgising

COnE‘g{tm,,;Lﬂateél{nllL§5§.herelnbefore defi ned usi ng anal ogous
condi tions %o those described in process (a) or

pr cbes®n{pe)ind of)mpcﬁ@mjsladﬂﬂtmey then breicaupted with alwempound of the

For&u?agﬁ%@gggeng%forg ged @E%%‘%}f%gﬁ%?gfdﬁéor% 4o H&sggvcnl\)}édc 1)n process

(a) @qgo&xsage commercially available or may be 20
prepared using standard techni ques. Conpounds of the

For pouyds ahtheFerprlepaX awybsipagpared, 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
prepared using 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 R102C(CH2)m-Lg, wherein Lg and R!
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'0,C(CH,),-OH using
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standard techni ques, for exanple as illustrated in
Synthesis, 1993, 12, 1233 and Tetrahedron, 1992, 48,
woamF/0298empounds of the Forrmula X where mis 1PCRGBR003/003937
may, for exanple, be prepared froma conpound of the
Formula IV by al kyl ation wi t-M3R1L02C(CH2) m Lg, wherein
Lg and R1L 25 are as hereinbefore defined, in the
anahygeye peraligdnsdo Bwse dessdbedinmyocesa(ed gbers, fxdlwetiibdrt@nsf@nnation of
esc in ocess aboy.e
the e B0 G B P D b Y (RS8P Rl DlsoPREHEaiopdiy P aebgection)
(f OCexANPVE iMYmSPQEY dtilsad indfe @bov%Cpr&te@ses are provided as a further
deprotection). Alternativel npounds of the Fornmul a

feaverwﬁeth@ Prasery inventog fogeth@fayl% éhqovréﬁ%eﬁ &qr their pieparation.

CoMREUs el AFFRHLE | Ybtol b U A 8 e

S EB20N4 FOARGI3Y VI ABITaViHI, 00 erib X Xoutdi dalt oh&Sedfo(mdﬂosle g
descrlbe | rocess e) above, fol |l owed

pharmaeratisg! aleJF salfsyf, eré% o8 hepintglore QF%&E@H@&@W such
corh (%dsmr@{[@ (mz ﬁa@&ee&zove? Imgepr%gi 8-ylloxy)-4-

epr ot ection). rtaln Ilised in
(3- ¢Hﬁ@oa2aﬂu@opmlboe)s%wtfmerWnmllde,o[4e(s{;4 @-tmlptdaé{ﬂuofcemﬂumeﬁ-

mepsre PR R Ra BB R e s g BreBl et of
dlﬂh%aﬁ’ﬂﬁ%ﬁﬂﬁndtﬁ&@ﬂ&h%lﬁlmzﬁok?)pyeﬂﬁindl;zgl]h&@ic aefarrpounds

of the Formulae VI, VII and or a salt
E@L‘!&l@i{ﬁi&!{ﬁl ncl udi ng pharmaceutical |y acceptable salts

t he.i.lg n iblt%§y a{]cglr {ers]% E&%Soud%g WeE assessec{r?llnon-ceh basedhprotem
tyrcEslrre(lhhz(sE a@sﬁb@ﬁmém ¥4 Gl bageayprdlifieReivh dbgaydbefbledkyik irfivivo activity

(3-chloro-2-fl yoroanilino)-7-nethoxyqui nazoline,
Waf’t assessed ingXenoemiostedies. yor oani 1 i no) - 7° 10

o) B SHRE IO kBl - -y1 Jacetic acid

di f Thi® maniehsium)th& alfrhtw:f)aytqu icompoliridkoGalyibit tieexphosphpeyliation of a
din- |I-yl]acetic acid. caI sa s The
tYrQsHs; OSF‘EaHPS}g BelyPgRtde égb%rfat n!%% % ya%%reeslge%fe efzyme.

nonRe&JrAm&a& ?rﬁra@élﬁhﬁl nxexﬁfsczﬁv'm AP BBS ?c%eé’é?dnl numbers

as in cell based proliferation assays before thelr In
X005 &80X96363/andyL07368 wape@ivshs set ¢lonedemdgxpfessedtin ¢hees

paclou oS R oSt 1P PBIoR O8 R FHAINATEhent Wit fce-cold
lysiks 'bhff@ﬂ R0ofine I\DM%@;'B)Q?thbipéﬂzﬁE NA-2-EHBRS 1RGNS @&HQHEPEQ) pH7.5,
5 pol ypepti de substra EGFR or ErbB2 tyrosine kinase

1, 1(e gbyebiohal b Tn‘utﬂrr&clé)pl LipaM MeldndmM eﬁfylﬁ@FR

and erb 431(?1[ nunbers 20 6{%’9@&8 X033
Sy BRSSP ey N e beie 4 TR uEgBR g inhibitors
andtthé?l cl@ﬁﬁ&‘b?%éﬂtHﬁ{g%&il system Lysates were prepared
fromthese cells by treatment with ice-cold

Constitutive kmase 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 100pl 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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lysis buffer (20nM
N- 2- hydr oxyet hyl pi peri zi ne- N - 2- et hanesul fonic acid
wQ@ bieRESMepH7. 5, 150nmM NaCl, 10% gl ycerol , 1% BCT/GBR004/003937
X-100, 1.5nM Myd 2, 1nM et hyl ene gl ycol
-bi s((3-am noethyl ether) N.4f_, N ,N -tetraacetic acid
(EGTA), plus protease inhibitors 25 and then cleared
HEPES §EINM. 4.1 ddofikineQfispHoaptiatd (ATTP)\4 Kith Baient@gtionfof the @éspehieve
r econbi nant grotei n was determined by its abilit

{
en2pmEKIEVOVEED, 6, | mANacY Po Opapii Ib-cithiasreite) (X Ta. §. Affcbi#on X-100

il RSPEHEh BRI L3R %08 R o
the regmauadpf @k diguidaeipoaans efitheiatday $yltuveeltb yow phijrig afehd plateg with

of peptide in a | 001 phosphate buffered saline 30
PB%'EBS) sol ution and i ncubated at 4C overnight). Plates

wer g ARSI deR ﬁ@y&&ﬁﬁ@é 4@ of M E81RT wRldefhBretithh

0. 5% Tween 20) fthen in' 50nM HEPES pH 7. 4 at room
imnerobegicd ureehdds. Firgthy platearvere weebaed fdy®moinsies htu@binctemperature

. peptide. EGFR, ErbB2 or .ErbB4 tyrosine kinase
wit S phosph S EoNie G SEPICS i Teg o g B TaRse S4B yfrom
Upsthid BESiediRblogd). "Fal v Rg altersife \!vﬁhhﬂr%gBMeWe%@Q@z{tQ@%ﬁﬁorseradish
PCT/ GB2004/ 003937 - 44 HEPES pH 7. 4, adenosi ne

Perexidasg KRB aonjugasacyheap armooprcsenondary anitiody (NKA931 from

N R T R

welCOMRe gtk whs mbELrddf dols m&aeaBNIsirRt 120/A Aiho-di-BBthylbenzthiazoline
Reactions were term nated by the renoval of the

sulfonaje (@] dempaerewmsalptrysials (AR from Borhd) dsa swbshatag of

t he.pl at.es. w t PBS-T. The i bilised . . .
oncRBB i aidoFbdvaontent mid TRAETHEE Yty aes aghisyed by the
medMUrenieANbINYsO bR at FOS AR @6 a MblesilhyDe REAIBRMEMRX microplate reader.

i ncubated for 90 m nutes at roomtenperature wth

Kingsetinhipiitpngaoe gives compeimidieasyexaressagdadiag dCronaluondihés was determined

' [ h . . s
oy SRR Sy TR AU L RS Al o g sogmibiion of
phowghogylhtierpinabis\sday. Hbe s@igadif phospAoftationivatssalc(tdidd)from the positive

conj ugat ed sheep anti-nouse secondary antibody (NXA931

(vehielgpluspvEPsHdmeertsre (Behiple mipesAAE) fawiol v&kgter at ur e.
r tgr i [HR'F tivity in each well of
b) ﬁgﬁpqéa‘t% IE\/\gsce z@bfgga o sg%l‘{:rret rically using
22" Thig agsey dicajuBesahb gbibignaftatestzompoend ®uhliibinaheprobjefation of KB

di ammoni um salt crystals BTSTM from Roche) .as
celf AP dtogs PRgEPEST] LEDPER OBRIEA I iy SraRape fure
Colldtén EQEYO® activity was achieved by the 15

nmeasur enent of absorbance at 405nm on a Mol ecul ar

De ViKB esl1sTihaman naso-ph asangg ilenarcinasaalebtainekfmastbe ATCC were cultured

. Anhibition.for.a.given.co was . expr, d as.an

in Hhgseh i G e e Sdgipigag (P dprafcaftm 2 mM

gluteMieeddmdhiedsentihl ARIRDALIAs at I iNaT. 5% O, f@AnEsbaliry €ells were
50% i nhi bition of phosphorylation in this assay. The

haryesiegdrast thetsensistitssks usingorymeis/ctwlaminedismineresrneatic acid (EDTA).
Celpc?est;]isitt}i' Wis 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, ImM 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 1ng/ml) and with or without compound at a range of concentrations in
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(vehicle plus ATP) and negative (vehicle mnus ATP)
control values. 20 b) EGFR driven KB cell

w@embiotsasat i on assay This assay measures the abtT/GB008/003937
a test conpound to inhibit the proliferation of KB
cell s (human naso- phar angeal 4gar ci noma obtai ned from
the Anmerican Type Culture Collection (ATCC). KB cells

dim@ﬂn%%ﬁﬂoﬁﬁé @m)qoge@hna%&bmmb@h&@maddafyg OFblldifing the
ATCC were cultured 25 in Dul becco's nodified Eagle™s

incubadbmmr(dm/lw) nmohetramrer@tdlﬁ%ddd?e't@ldltmldf 59ptofin 2 nM

3-5-Biipen ol e gen-ipree B bromie AT A Ctarh e for 2

houss. MATISHRSIGA WS tipped off, the plate gently tapped dr)éand the cells dissolved
Trypsi n/ et hyl am ned| am net etraacéti ¢ aci d

upo@ehd addiétisi dfyl O@pbofnelkSGr.ed usi ng a haermcytometer and

viabpilit caIcJatd bl It
berAbsoribeng G SHaaE 1o e 5 2518 s MakhufRpvices
The‘P@nbManrm@m?@até"Félaherp IIAiBitioR ﬁr%ﬁﬁ%ﬁ@é)@)‘r&ge@as@l@ ICs value.

char coal ripped serum 1 | utam ne an
Thiswas deemmingdiby eatéwationaef tbl@cqtce@mon of ZoBpp@Tthalritas required to

givg %@)\AE}BPEIM ErOAISffrfltéo ar e%?rglrégjnet()fg&l)lll 1h'at18r “\%9? % @Peg@ m the

positivie m@éhlcl@ PR WUF)ahil @B%a(@lfve i(Ve@idit niRREGFEddnQO] Vilbdsout
Corrpound at a range concentrations in WO

c)Imo@/mwtmyeszoM/ 003937 -45 di met hyl sul f oxi de
D'\@QZ 1% final) before incubation for 4 days.
Fo V\P the incubation period, cell nunbers were
detHiisrheg mysuaeictthé hbllht)O(ﬁf £10$t cofnpound to inhibit the growth of a LoVo
3- (4, 5-D net hyl thiazol -2-yl)-2, 5-di henyl %etrazsol [ uni1
tum@%é?plﬁewmnch%cw%wm frp oA ThE e Fe wiss athymic mice

t pped off, the plate gently t apped
(Alélé}%fglzfr?gpt chtepﬁﬂgp%ﬂ ssolved 5 upon the addition of
10(Benudle HVBOathAlnso (themcgenofypehmicsolarb btddsmd ncahtamedars Alderley
ead at. 540nm u lecul ar vjces Ther npMax . e
Park e ResBli g BT BRBP A A SO F B G by M W R AOBIFAIAS barrer faclity
w1tl?)fﬂqrq%§9§alﬁ%yé‘l@s hi{PBroVRIbE Rith sl SedMDAARE Vabdr RRdivaYm. All
cal culation 0f the concentration of conpound that was

procagiguis vetle parforgied@n50iwe phifilpdst B aveckss ofagel 1Lo¥edunenr cefit{eolorectal

adeB%csa?ctel?Q(;lféa OI I f r‘rg%wtb o T@feﬁh@%ﬁ%&%ﬁe fEa%En erlzlim%he hind flank of

don®} Hi& B5Qub c%&'ﬂta&i%' mj‘éé‘ﬂléiﬁ%f 1x 807 fte3hlyicuRurégeeny af ftooul of serum free
assays (i) LOVO Thi's assay neasures the ability o

medie per anomplo (PrddayoS pedtiimplant, mecegwgwrhncbnﬂmaed_mmgmumﬂr prior to the
e GRS PR SRR SOl 0
bodySRREM P Tumour volume was assessed twice weekly by bilateral Vernier calliper
measurement, using the formula (length x width) x \/(length x width) x (1/6), where length
was the longest diameter across the tumour, and width was the corresponding perpendicular.
Growth inhibition from start of study was calculated by comparison of the mean changes 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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Femal e Swi ss athym c (nu/nu genotype) mce were bred
and maintained in Alderley Park in negative pressure

wo swsarsass (PRI Systens Ltd.). M ce were houseBCT/GB2004/003937
barrier facility wth 12hr Ilght/dark cycl es and
provided with sterilised foo6and water ad |ibitum
All  procedures were perforned on mce of at | east

Swigg athgmist mmgéAld_e@lvE Patkgrisiyiu (ggtpqty[(ed EBaselgas Lietr ab (1998) Cancer

adeno obt ai ned fromthe ATCC) xenografts were
Resé‘%ﬁcgbﬁgﬁéyeﬁl)t he hind flank of donor mice by sub

C Ut Ran@e! Swishjagsini® (el gehotypé) Micesidry bead| andmedinailet $n Alderley
in 100l of serumfree nedia per anjma

Park s pegaiiyg Bisssuraiselstofe S Lsed Mweowgrﬁél&agéyddp a-parrier facility
wni?ﬁb}?lf 1}%%9/9%\11’&%(:1% Ofdeéi‘%!ﬂ ds?e?ﬁiaé’d*ﬂﬂd%d V\%lﬂér%ldqzbnum All
was ad . 1Qg

nistered once daily at
protaaityeswedre) pérformedmmrmice bilatdeasti8 vaskesfsipd. Bi- é@r mwlryell

ey b oL e L L 25 TR AR UL Dcios o
1x1thﬂ(g@%m Wi\ﬁfr@d &egﬁ%g 00¥aR st frQNPeShE “ﬁlﬂhasﬁ% Rfat@S<1 PeSanimal. On

was t he correspondi ng
dayplelrmﬁndn;ﬂmhtannce VGtrewirdoimideid hintb igooupk 106 i ptiar to thé trsatongyt with

corBIeT IREONEH AT GHEFDNCEA 75 BRDCH OgPBDoo ipieht

Turﬁ&ﬁi\}oﬁhhé: ahs 8ds8REd LwitD R R HYBARCEN & kil callifRd Bfea¥i#ément, using
eval uated using a Students 't test. 30 (ii) I'n vivo

the Birmil 4l (1¢entio g vadlth) a&lsbygﬂh'hu widds e/ pabaere dengttheastbielonggst
of a test conpound to inhibit the wt h of T-

diaeBEToRhY OB Vi URRS FFRRPYIES Peprdiadiar. Crowin

mh%{'ci: | 26 sbr QP farRas ‘%Jag @alcﬁlﬁl@@ b3 cBhiparisoRRE MCean changes in

o ogi ca, Paseo Val Hebron®119-129, Barcel ona
tundB0 8SlumSdar the coﬂrcﬂandltmatv@gMOSIaDQ 8taggt1ca]1ggmflcance between the two

PCT/ G3B2004/ 003937 ymc mce (Al derley Park,
EOHPY WBs %"é‘ﬁlﬁ’fﬁ%@ “&%@MS?@%? te§ et al. ((1998) Caxcer
d) FEREREEDd de® PotadSidnt SRadnel IkiBRIch Awags at hyni c (nu/ nu

genotype) mce were bred and maintained in Alderle
Par Khis assag daterminep the ability of & tpsbgasnpoupdy inkihit t@ﬁéml urrent flowing

Mce per e hous
thrq%ﬂ) tPu? Tllérﬂfflr} %t T %ﬁ-ergﬂgeﬁl eﬁe @%ﬁdﬂé)eéncfo?gd é(%té%éﬂré cﬂ\ﬁd%gl.
f ooHumAA edtRinicld dhéydiHEKN) ceAls Exprengdte hER@adsrﬁ:oded channel were
perfornmed on mice of at |east 8 weeks of

groparip dMingeyn Esmbmfiw Fele (RERES Smadh HCh i pgfpumber
!
A 0 T o RO BB o
4-10e408), WO v3 &%ulhtﬂfree glqiplqmemt deggibdchn@ogicsigyrodurt number 70916) and
ost - i npl ant wer sed n
0. 48pg/ml q%geq%ré Gt4ng 5%&%15%“&7 %ﬁﬂbﬁ‘hﬁr %?8#43.[1 an o Qwo days
befB a'éf? laxﬁéﬁ?ﬁcn‘f‘"’%l?e @éimv!?h'r@ b&ahardd rReethddisbie cltufd flatké keth Accutase

Tunour vol ume was assessed tw ce weekly
(T(bS' Bh)lbgitzﬂs)aismgesrtanderd tsabd ¢udere methods. eyt werg ghatigput 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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the formula (length x width) x I (length x width) x
(7r16), where length was the |ongest dianeter across
wao b@spesreur, and wi dth was the correspondi ng PCT/GB2004/003937
perpendicular. Gowh inhibition fromstart of
treatnment was cal cul ated by_geuapari son of the nean
changes in 15 tunour volune for the control and
tre LRt 8ot atus
e P SR T b Bl R (C0r, [ MR pparates)
using)a RORGiiervpgettd pPitrdSsiterdmChamame Col) rwdishilled ovithagpeiye solution (see

Thi d ' th it f t est .
R R T R ST
(Axaﬁﬁten 200R105 & Th@thahéis)0e0 8 si{ elRBler e Rlopide R0 e HebdBtage ground

channel . 20 Human enbryoni c ki dney (HEK) cells

waseoppnested toghe pasthratertrodac dis¢oasistadhef a sibied'silvpr shleridp wire embedded

. [.mum Essent.i Medi. .e (EMEM Sigma-Aldrich
mn 3%1?% rgbaﬁls uﬁﬁ’vﬁ‘ghe(?hsg%ﬁ g@%ﬂ)%l emented with 10% Foet al
Cal TheSetluvas(recdbdlealcin thevRoleatil oowfigurpiondifclie prictelamp technique.
4-101-500), 10% ML serum free suppl enent gEg .
Follpaimg dieafi-is; Which aide dopptitolding peipniit ¢ —60 mqﬁ{fﬁhw the amplifier),
and%@%%ﬁ?fe%ﬁ&%&ﬁen& ot gagcggs/ @és%'ie{n%g ].?.1'1& ElpaLiRMiee cOME relectro?lllqy(:)siology

or two s 25 ore each experi ment,
softeard Clwepex, daba diseunfensinvihasedite seta lolding petehfi@d <k mV) and to

el 4 Y PER BT OReL. TR EPIGRSY s RepEterns sepdeaa dondS o a 15
steﬁ@@b%‘i’?&lcﬁ%ﬁt%'ﬁgl rifﬁe;y‘f‘euﬁ . a 12 well plate and

covered with 2 of the growi ng nedia. For each cell
r ecBredmuaientaregppamss tocenek impoged yohagei prdtogoltvas lew|pass filéered by the

o S0 Rtes dfe PREsTRlerdly 0% RERTeERPaPE: o BY Y B anatogue

signa® frof the aMPIRET wiRan hihASghettd dighal sdn@fer0fThaidifverlrsi@@] was then
phase-contrast mcroscope. Imediately after placing

capiuied ey eempYier uAning Clemaarefty aFatArosdnsiryntsia Huring the holding
rfus [ it .
ror LB b3 58, ORI R Bl (4] fhe sampypg e vas
theit £t $o § kP2 foie Feisiinder v she wiltagppdtocdlD 2005/ 028469
PCT/ GB2004/ 003937 - 47 A patch pipette made from
bor B qampesisiogs. adkand asmedariticed e path gndipipedte Ap|ysien Affsipbulated
ing a P-97 mcropipette puller (Sutter Instrunent
bel%g. . . . .
.) was filled with pipette solution (see

hereinafter). Thealpi pet| @ipéte GoMYECt Bath amM)e
headst age of—th 3 toh—Ttamp—anptyer 'fbf(updl Ch
200B, Axon |nstriiments){via a silvef/silver chlpride
wire. The hpadst®gé ground 513bs connectetl to the
earth el ect[odey,,fjj S cpnsi sStgd of g SITVEr/siTyer

chloride wf L n3% agar—pade—up—wi-t-k 0. 85%

sodi um chl o} i deCa®ke ce| | was- recor ded i h-8t he whol e
cel | configpratgepe®f the patigh clahp tegbni que

H 1] o dAan + Lol H
Sgltle(r)l}lv: 2? of - g5 (sel by the anplified?. k
Na,ATP 5 -
EGTA 5 -
Parameter Pipette Bath
pH 7.18-7.22 7.40
pH adjustment with | 1M KOH IM NaOH
Osmolarity (mOsm) | 275-285 285-295
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and appropriate adjustnent of series resistance and
capaci tance controls, electrophysiology 10 software

W@ Gloanpsary Axon Instrunments) was used to set aP¢DGHRGVY/003937
potential (-80 nV) and to deliver a voltage protocol.
Thi s protocol was applied evggy 15 seconds and
consisted of a 1 s step to +40 nV followed by a 1 s

st ePThOamptuldof (hBRERW-ERBYed FtRMNHECKMAnEAGIN chit@R$bwing the
vol tage protocol was |ow pass filtered by the

stepefrph D enV 20 ~30 bz wasTieeortled ewdinel by Cirrapexisaiwarselxon Instruments).

acquired,. on line, by digitisi thi s anal ogue . -
Fol B piPn LR ol VrerP i BR Plh S BRI g reyhicte for
the &ONYBEhRde washpHedid ths eéll. sPrgniaingvas veliele applidatios Gad o ignificant
conputer running O anpex software (Axon Instrunments).
effepi o (i cumentamitids. 2 gemelativasonsariration efeetrurys to thgegppound was

nt was sanpled at 1 kHz. The sanpling rate
thm&%ﬁm&#téﬁ set to 5 kHz for the renai nder of the

vol t aigeeffecobbexeh cordeatratomataedticompoumaHyv anghaas fied by etpressing the
.of the bath angﬁpigette sol.ution are t abgl ated 20
tail ey amal fudeih HIetRECSERGH) Bt 1 VHneRiEfion 8% tegicgopappand as a

perd\égg e b P tRe %reger{éggﬁ%fgélg. gl ucose- 10 Na2ATPS- EGTAS5-
PargneterPlpet eBath pH7.18-7.227.40 pH adj ust nent

wi tTPebidoGrdlit Ne@rc YOI Rsd) avas dyte(miDedrp @ Tistimathe percemga/ohibition
2005/ 028469 PCT/ GB2004/003937.-48 The a i tude of. the
valyeg ez acw&eaggtfwfgqegm@uf Berpngist PR pOeSiED &ing 4 standard
datat_ﬁ@i&g%a&g%r Othe #Qeldf ihiRibitidA sBdh Maise KiGR&K 8tcaBenttafi®n did not
by anpex software (Axon Instrunents). Foll ow ng

exceada¥fI% i noanotengy oklug veas praduced andehperegnpigetinfeibitiop yalye at that

sol ut.ion containing the vehicle for the test
con%%“ﬁ?&‘%(‘?’gsﬂﬂge%ppl ied to the cell. Providing the

) CRRAECUDHIRPhJ-aBXRINRSayN0 significant 5 effect on
tail current_ anplitude, a cunulative concentration
ef fEus inempefluogescence epdpeoinhasspageasures the ability of a test compound to

inhibit the phosphorylation of erbB2 in a MCF7 (breast carcinoma) derived cell line which
was generated by transfecting MCF7 cells with the full length erbB2 gene using standard
methods to give a cell line that overexpresses full length wild type erbB2 protein (hereinafter
‘Clone 24’ cells).

Clone 24 cells were cultured in Growth Medium (phenol red free Dulbecco’s
modified Eagle’s medium (DMEM) containing 10% foetal bovine serum, 2 mM glutamine
and 1.2mg/ml G418) in a 7.5% CO; air incubator at 37°C. Cells were harvested from T75
stock flasks by washing once in PBS (phosphate buffered saline, pH7.4, Gibco No.
10010-015) and harvested using 2mls of Trypsin (1.25mg/ml) / ethylaminediaminetetraacetic
acid (EDTA) (0.8mg/ml) solution. The cells were resuspended in Growth Medium. Cell
density was measured 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 20l

of 20% formaldehyde solution in PBS was added to each well and the plate was left at room
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then constructed. The effect of each concentration of
test conmpound was quantified by expressing the tail
waarosens4eanpl i tude in the presence of a given PCT/GB2004/003937
concentration of test compound as a percentage of
that in the presence of vehighe. 10 Test conpound
potency (1C50) was determined by fitting the
tem@@x‘éﬁx‘?@fcﬂ@@ ﬂnﬂhﬂe?"flh?ﬂxatmls%}ﬁ%of?%k Pegn(W?:dtvﬂﬁq a multichannel pipette,
oncentration-effect to a four paraneter H Il equation
IOOpB of RB$ wat addtalrtd eachawell hnd themgnpael age a ﬂrxﬁlttchmﬂeép@btte and then
i nhi bition seen at _the highest test concentratig

50u PBSnms added wecacls pwll- Plgtep meé‘-‘ntéyn vesladendatored B pde Sategks at 4°C.
a NG %%%%‘%&E% Béé&%a%?}o% E&ﬁhg yene ﬁ?&f\aﬁsh%‘ once with

was quo osp o-er assa

200fihPBS i/ THe8A Db Y@b&sEe idin £ D cachol dTIPBSSSByedied@y poedeit dS@gma No.
ability of a test conpound to inhibit the

P3 568 btopliovfydcableatistdied BB Rsing agplaycHaskes ﬁ@aﬁOOBhB&Chmsé)Olutlon (5%

MaRER L imss i N o PESTRR P g gied BT Rpded Br 10

mindteRMBREKing @%Mﬂi@gswd's Qergbve% lﬁlr@eJ PlateiwiBhdr@al 200p1 of 0.5% Triton
overexpresses full length wil'd type erbB2 protein

X-100¢ P8Snedstaalded ROpenGeadndis@uie celdd. IAdter 1Tnomges2 shecplitesvas washed

witbg GBS K Soraranahenaiaf BRI toveiys kT anen asgin and

ch&%’dfoIei?hnﬂRé@ ﬁSn&%g RmévdT ¥ Melﬁlaéﬁngkf}Solﬁﬂgn di AL washer,

In a 7. ai'r incubator at l's were
30 ﬂh af mbit @dlyﬁzrotnm aiﬁ'ﬁSphosplm:ErbBlZam afribodm $dyiitoge phm@hoﬂ yr 1248,
PBS (phosphat e buffered saline G bco

Sania$¢ren N S WZF&)‘, gluted d&: gllrglglog%l_nlé'fpfluttﬂnyyﬁ :e;gded to each well and

A BB S g S A e Eme B, Syt vine

a plage vidshert follddeed biyrtwdC200ul P@«Sﬂé]’l‘ We}en\MSNa’shassusmgja p]fatengasher Then
haenocyt onet er and vi abi | IEB% was cal cul ated usin

30ut pf) pdexa-ibperet 8§ ot arvinraplai se@@ﬂ%yqus!ér(h’kﬂlw!aéé’r?hﬁ:s No.
A- 1%8%"}‘ H ltF(gc?II l’kg‘qgrgﬁ’%%ﬁﬁ"%t%hﬁfon ng&fdteg)r(r%ggc e V\gf‘]]’rgﬂ Ao%v onwards,

per el ear at es

whf(rE‘&Q Ipassible Nate SRR B3k cted Gromh likgt SxpauLY, at thisanige blyedalmgl with
renoved fromthe wells and repl aced with 100ul

blac;d@sasgvmmaeu rhhe gy erederubpisd fesonmnsiasags theathegecondary
antli)oﬁgmlﬁ% n m%'vle&]ﬁ[)m%é u'efﬂ ?IWH ‘Bgttws QB@.\I'I@B PE0&n 20 washes

es were returned to the 1 ncubator for
usirgd plarnehshée ﬁl‘tﬁﬁllOOm]fPRS)%ﬁ addedltol edhdeats Ghodbiaa fon1PBSutes and
was added to each well and the plate was left at room

them@nEyeS Leing 4edhatpETsics Bben @bmgvloch@ PBSewseadded Faeach plate and

ey TRoB ke nec b et E0 R RS iR e hher 31 BB was
add%‘ﬁ gdnea%H delNRA plREOVEE ridehiBd &ithLHIAdkABKINE kapiiaR@ kioReEfod up to 2
days at 4°C before analysis.

The Fluorescence signal is each well was measured using an Acumen Explorer
Instrument (Acumen Bioscience Ltd.), 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 ICs value.



SO01 PBS was added to each well. Plates were then
seal ed and stored for up to 2 weeks at 4C.
wo povsnzstRi ni ng was performed at room t enper at PEBEGB2004/003937
Wells were washed once with 5 2001 PBS / Tween 20
(made by adding 1 sachet of -fBS / Tween dry powder
(Sigm, No. P3563) to 1L of double distilled H20
Thisiwandetarmphed by oasHatont ¢fehe m@gntatmrof agmBeung thafrwgsggguired to

ried.s Nest | in PBS / Tween 20)

g“'%@/é‘aﬂglgoﬁﬁaeﬁlﬁﬁgﬁ'ﬁf@@rggéonﬁg nut es. Bl ocking

Sol Al Sigh \WasSp RepedrieRloR iR confloandsestahePeinu4 I vary with

0.5% Tri ton X- 100 / PBg was added to perneabalise the
strugirdl shangketas expegtad, ingassral M@ltpflpsﬁ@ss%é)ymm@anqsmfm Formula I,

5 g Bl T E5R 3 A RS ERTS PRSP R0 e s

test§:0l | owi ng renoval of the Bl ocking Solution with a

pl ate washer, 301 of rabbit polyclonal anti-phospho

Er bE3t (36 antiOsoidythe Bpee.dpeexsiids R0ty 101@48
Bl ocki

So Inilﬁ%%bﬁz NGIC Oﬁg tggﬁéggéke%% éﬂ uNggt edo? olr ng
hourst (e)'hen tIh]s(smphe remgy, fanéxalogdsy Os(lﬁllutJJquMwas r enoved
fromth [ 15 t I d by t

10 zooi“esp@% TN O RS e PR o VLRI Then

g(vgg‘log é@inlle:ﬂlé' OfabftS8 1@&%‘&6@ e a‘eﬁ@ﬂa bf re %ﬁ:@"er&@tﬁ?@ Whipounds

ant |

cul ar Probes, . di l uted
accrditi@Xoitie IBIchttkmn Cdanu i abl%(’s SlmIMSeI@stt éat@ﬁr@m Twst (@) for the

ST ARl RSP M ROBYES U 10 s o

Test 83 lfdHe WMhititioPbP&kBR 2EERE kin@:%%)rofEhﬁpkﬂJspﬁcﬁﬂaﬁBﬁ Etolumn 4 shows
i ncubated for 45 m nutes and then the secondary

15 ICsadath budyhibisiontof prelifergtiorepfoB¢ely Brieshe) described 6¢9V@M column 5

g AR B85 Y Pl v i e

(e)amg’@aiﬂm,vépr 10 m nutes and then renoved using a
glﬁate washer. Then a further 100 PBS was added to
Taglgeh plate and then, without prolonged incubation,

sShyetr . Nen 30T Wa g
gg‘a}é‘é’w =agﬁcd ﬁﬁﬁgnd pl g?é%(”v\hgfe Heselglr‘émth bl Ak M)
bagiberg t ape Fest (a):0r ed foMestNa)j:0 2 125 Waytgbpt 4C  Test (e):

bef ore anﬁly5|s The Flfuorescence S|gnal is eachiwell ..
was rmeasuf ednhifition afl Ac U lE%Pf)r ar Gﬂﬂ%t’?‘l}’l‘f@niH Inhibition of
(Acunmen Bi gg gaden ca ;
used to rapl(grﬁrkgua ?rb%ﬂgﬁ% ures I|{ﬁrr|§gies abB2 fyrosine
gener at ed bkldagspfotsmarmknguse 'p“hﬁennnCt rpmﬁfuraum; $ ekinfage protein
measure th nunber of |fluorescent qbjects above|a

pre-set th pégmoaywpaé Phasphatylati 'BPc vi de®3Yneas JPBO%#‘Orylaﬁon

30—theph spncb qtl on|stat BZ PpQios N- 0.006
Fl u%rescence do)sﬁg respagnse 9§)ta Obtcl ned with each

conpound Yas eR@OBted iinto &.04Gi t ablle soDtOMdre packag.014

'\tlmm to r\c\rfmm curve Jlf_tlng aﬂalry |S.

| nHOoi ti o of 1942 phdLSphOlO}QIQII on |was expressed as 0013

am 1 C50vatue. WO 20057 028469 - 50

20 According to a further aspect of the invention there is provided a pharmaceutical
composition 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
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PCT/ GB2004/ 003937 This was determ ned by cal cul ati on

of the concentration of conpound that was required to
wQ@R2ws/028%9 | nhi biti on of erbB2 phosphoryl ati on BCTyGaR004/003937

Al t hough the pharnacol ogi cal properties of the

conpounds of the Fornmula | ygry with structural

change as expected, in general activity possessed by
as télﬂ’éfp qwgesoﬁaﬂdhﬁ R CAPLuRS ) aqu@olmiif o9 sERASHY, Bin@iicHs, dispersible

| 6w ng concentrati ons or dosés in one or nore

powlferstdrgrmmesyrwstrshxrr@sfor (epical upedior ¢xramp|kea8rca¢ms ofngments,

gelsf 85’ %g%crr oolyéoblélfns M sblsmnsm?é}bfor %m%slgtfaléga by ml%zﬁg}g)% (for

examplRAR a firely ExrIeR pewdé: &thquldl&rbdol)lQ)rﬁaﬁﬁméteanon by insufflation (for
act|V|tfy in the rana%rb for exanple, 1-200 n‘g/k g/ day;
examplogay foreledixiged @ow pefoK PRIchseal CHTEYSiFaiion Eqruewmple@ﬁ a sterile

aqu@g.‘g of off gts&%\héfr? Eﬂq‘ %[%% l@%ﬁt%ﬁ%;ug Qngr%&gh]&ﬁe : trcW ?‘[ﬁ;ahi?x@crular dosing
or ab heuppo@imn’glfbn mntabﬁosE@R tyrosi ne k| nase protein
phos horyl ation;_ colum 3 shows ata fram

(a) THegomprstipRY§Tdhe |ANAN I@%B@ofewsg g% gonyertapal procedures using
con?én‘?&ﬁhlﬂ)hgﬁﬁﬁﬁméa}' L:)@&%l@ﬁ'tg, WAl KB fHinSHOUR. T§u§ g’équl)_gﬁﬁ@hs intended
InHibition of proliferation of KB cells’in
for ¢rta) ustasay ¢dméxin ;,dboexampde dne of twore lowingwswé¢eB5ingl dlasodrorg and/or
i nhi bition of phosphorylation of erbB2 in a M7
PresgEYAiVefe®S | 1ine in Test (e) described above: Table
A BtRmRddenfelactivé Mgk@&lt ¢S oatbindd Wit Bnd & more excipients to
Nunber Test (a): Test (a):Test (b):Test (e): Inhibition
prodyfck aisingle d@ﬁg@)fomllmememlm mafm dqpelimh@z upgFRe host treated and the

0Si nee KB_cel si.n i

pardoiE S00E BF RIS axfiplech RE Rl 3 BFad P
adnRASGRNAI Y hainafORIDsdBRIlY|cohialn) mmbm &bﬁnr(ys atg 1010.5 g of active

50. 0040. 0470. 0090. 006 70.0030. 0130, 0170.014 ]
agentdmoppuptablygrem §153t0100 meg deiorxamplcofremsl e Rang)copwenndsd with an
applfiale N bR Mhidnd BB QR QYR PR SRGHIh GBout s 10 about 98
per@ﬁt bheefght ofithatdtal compasitiphar naceut i cal | y- accept abl e

sal t t hereof, as defined herein {aor e in assqciation

wi thhezizen{ghcdnse for therpps)itis OF BFRPABIREN GPYTRETSS ohp compound of the

Forfn@{a'T il naturally vary according to the nature and severity of the conditions, the age

and sex of the animal or patient and the route of administration, according to well known
principles of medicine.

In using a compound of the Formula I for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to
75 mg/kg body weight is received, given if required in divided doses. In general lower doses
will be administered when a parenteral route 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.
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The conpositions of the invention may be in a form
suitable for oral use (for exanple WO 2005/ 028469
weUN5@BR094/ 003937 -51 as tablets, |ozenges, hp€TGBR004/003937
soft capsul es, aqueous or oily suspensions, enul sions,
di spersible powders or grapghes, syrups or elixirs),
for topical use (for exanple as creans, ointnents,
gelWe hQVe ARANEAUR 1R coRlpgotin@Qdfihd HRaSen? inRHEREHSSQR Jhti-proliferative
for adm nistration by inhalation (for exanple as a
propdrtied spchliay antedarponpreperties tat drgbiekkvad toaude)frorh their erbB family

adm ni stration. Jnsufflation (fo exanpl .

rec‘?P?‘?{éV'g?S‘d‘Fj\fi"Eéﬁ"g'M& 51ct161|1tyf ?ﬂ% Pﬁ‘g‘.‘%’iﬁrg’r %px% etbB? EGF profile.
ad"&@do?diﬁ?‘y! @8 comPburRi dMBlcSpréenBinséidnl e exdfURAUS bOliseful in the
oily solution for intravenous, subcutaneous,

treaiment afrdiseasea pr medicaltaoaditiostimadiagdglang or i paisbyerbB receptor
SUPROSI t Ot r tal dosin T i1 . .
tyr(%sH%qﬁlrha&%sn e¥ Otﬁg ﬁ%ys uen%g B}agiso eugg%t)? %g%@g%ﬁ%g%%*e%gﬁtop {yrosme kinase

inhipito6edfecein dhshrigblooady fitnabifaleed BASUEA &RWineRal Thus the compounds of
exci pients, well known in the art. Thus, conpositions .
the preseh diaventiqm Proydegy methad forfag treatment of malignagd,eglis Fharacterised by

inhl‘gﬁﬁmocff oM LEmoRd Gtk ng)?hféﬂﬁl Tt ?éc%gl%or yraﬁﬂyﬁhgﬁs.ap%igﬁlaﬂy the

reservative agents. arount ctive ingredi ent
conifoahds of theimyemésh may be osed to pradocearexti- piodifdrsti tecand/or pro-apoptotic

roduce a single dosage formwi || necessarily vary
andlis B Vg V8 SHRCIREATHEL £lopf REindThydhe DGR pf thBAFceptor

tyrdsPieikEn:REs. Al Iy, Bld @mpolifds PtRPreSent ?mfeﬁfi(‘)'ﬂ»un@_tekﬁ&ted to be
i ntended for oral” 15 adm nistration to hunans w |

usefpé irethapkgven@ort i treatrhient of swsp tumoulrs that Qe Sensifi vego dnigbigion of one or
mord g W8t et rb TR Risg s Pt s A NFE 4T ieryah ritction steps

whieR Bfi 0P profif attdiarlGRng ] @ theddRistur 0é11seXCdchidmd]§ thhdoedpounds of
may vary from about 5 to about 98 percent by wei ght

the presertiénveation aicewpered lodw. usafibinsthe iregfmenhel peesasis, Genign prostatic
hyptfn&) z{s?ag@i‘ﬁgg?ar}ﬁ%rg%lg&g :aﬁ‘(?] %aeltsf:eng Lll% gﬁd\?grfcjl%er%gfpggﬁgfﬁg%nﬁ

ura acc 0 the

antingtblifeeatBa @ffeety partit Ylafy irf the treafdint 6fIBB rédeptorg@osiAd”inase sensitive
sex of the aninmal or patient and the route of, i
cang@dhi pRcdt heaignan maligaaptdimgus srayetfeckaitissugpndiasigfesonsolid

i Ci j f 0 -
LTS bR RGP RGO ot U, o
exagpiheatsiel dugt, thena dibddaes beai @ NSO bteastt caloxtatal, gndanetrinly ghduec, head and
nge, for exanple, 0.1 nmg/kg to 25 75 ngy/ kg bod .
necliegiic. e, BREPIRcoesgRABRIT ¢Viriat iAReRRIa BersA G deftal, skin,
test%ﬁﬁa‘?,sthyﬂom, ARMRERhd VMBI caflages Wi Il be administered

en a parenteral route iIs enployed. Thus, for
ex afvgloeding o thisrespept ohthesnveadom thest s prooded acatopmindef the Formula

ol g BRSSPI o e e S gy
adn gdosdih %Ed'ozgfhr@lﬁr hopbl AtheORveriof Me isprblided @P«lgﬁgoﬁrﬂlrof the
. e

exanpl e, ng/ kg to 25 ng/ kg body wei ght wi
Forppadegl, ocp gharmmqﬁicgl?y aacepiable saly rfor 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.
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30 preferred, particularly in tablet form Typically,

unit dosage forns will contain about 0.5 ng to 0.5 g
w®boos/ozsaepound of this invention. WO 2005/ 02848O1/GB2004/003937

PCT/ GB2004/ 003937 -52 W have found that the conpounds

of the present invention posggss anti-proliferative

properties such as anti-cancer properties that are

bel A@‘éﬁdn%ﬁb &further feamie bisraspech Bf fhafhventiof EeePlsProvided a

yrosi ne kinase inhibitory activity, and particularly
mefaowemo eem antrprplifsrative effpetdn @maﬁ@lﬂgloochd@nvaﬂpwh@é man, in
v

nee? of E&g t ae a%ﬂrre rl]'lltlcrh %ﬂgﬁfs%gsé %{engmgsr nggg galfl %glglﬁ (]:1 lﬂﬁ %ﬁ{ééstl\}erﬁmount of a
quinedlind édivationef the Formpa}orypharhiengedytaoceptibye edi thereof, as

ki nases, i.e. the conpounds nmay be used to produce an
tw“@ﬂﬁ%bWékgﬂﬁgr tyrosine kinase inhibitory effect in a

var gk aRg ﬁﬂa ﬁmhm ﬁe& PR 0L R Ghert § VR th Jﬁe ¥ a

t he conpoun s of resent 1 nventio rOVI
qumraat)hm:jdefrmatwmef the Eamndaﬂ wfa p’lmtm@ﬁaMallg/edch)table salt thereof, as

. sed nhi bi ti one ar nore of th
et PGB R0R By Y mebBReRts grtmrie TR Sa e BT irtiey g
treatfiént b9 tkﬁﬁ@ﬁﬁﬁ’d’iﬂ§ whfchiaR@sdnBivio8td RRibi@oh Grerbs 8&teb@r tyrosine kinases,
roduce an anti-proliferative and/ or pro-apoptotic

sucly agia epmbination AEASFR @né b8t thabale anvedivesl intlee signal trapssiuction steps
i cept or tyrosi ne ki nases.
Wh@HG?H%)PE ng #ﬁ@n%fuﬁ%ﬁﬁ é?Of the present invention
ar eA&opdifg &ﬁa fl@thbﬁfeatw&f)ﬂlhlsl ddpddnef i @v@ntib® thedd is provided a

treatnent of those tunmours that are sensitive to
methagh fasithe prgvention e trsptmephefdhese timeurs yrch @r@éms@pve to inhibition of

t [ |
onelcY ERL BE R SRS it bl QAL KBReckT sl B e IR Blnagon of BGFR
andeusB2, Wiedt armfmtzdﬂeedamt thersighalaainbductide ctepszlwhghyeatdhe the prohferatlon

d&g ouq$s of the present invention are expected to

SHRHVa A Smout PellstHiph CQIPPIEES AT} enrzfeﬁe.sgw aaeragltagtqf%ctwe
amdVAPBf PL@RLAR110BEER vatRt BERIOHANRT & BBAR-Scceptable salt
and/ or “cancer by providing an anti - erati've
m@@bﬁesdﬂhpdmtmmdkﬁnby in the treatnent of er bB recept or
tyr e.sensitiv cancer Such n or .
o AP o B E T R0 hiseoBiey of the THEnURm hefics Boyided
conipiné 6f thé F3Andld mrasp}ﬁﬁﬁﬁbeaéicdll“}% e sdmh&ﬂeaf ?or use in the
nyel oma or | ynphoma, and al so Solid tunours,
pre‘&aaﬁip petrgsitmentdif ¢hoseiomeurs nhaahcae serisitivie s cuhsbmm eﬁ@bB receptor

yrohl%I ?(E gés Fl%frl]lgag%%gﬁr e gPh oggg%ghagél ghﬁ)eﬁ‘fj (5 Iare lﬂvglvéd in the signal

tranb@RGHR aﬁeps:whmhqsddab €he proliftrationkdf fumodr@ells.cul ar, _
thyroid, uterine and vulval cancers. According to this

p%@prciwg {orrelurheaspees 9f thedprenition ghesy Isduevided hesunida
f I
quugaa er ep‘}l’g & thgﬁoxlmulgf ot a%@%ﬁﬁ%‘é&%ilgf% {::%ﬁrt%:f% ga[fl{tggljggf, as

for use as a ment
defihed hdfrembafsmantth@ﬁqamkfactum/@fmtm«:dicatdm éoriuse pir providiértk ficombined

of the  Forpmula | r a pharmaceutically
EG]%@EE‘E g@éy@gqnft kinegg %b‘tof’)b‘?f?%’ée in the production of
an A&‘:Bf’dn;l]%fooi fulBEAfehiife &ifthRGEpdcDofhWAVERRSPRER s IRIVIE a

such
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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Thus according to this aspect of the invention there
is provided the use of a 30 quinazoline derivative of

wo besezsseul a |, or a pharmaceuti cal | y- accept abber/eshio4/003937
thereof, as defined hereinbefore in the manufacture
of a nedicanment for use in 54 production of an
anti-proliferative effect in a warm bl ooded ani nal
SucAcasdinpio a WEth20 6al 0 8AHSs 00t GBREA4Y<mdian Bkre B3rovided a

According to a further feature of this a ct of the. -
corpRpBAef B HoRBRIS s & HPRAIAGIIGa N EPRIEPIF SR [BEBALAPHERedR Providing

ac&}HlSihécPE@kaa%ﬁ_%?ﬂB’fg@&sﬁr?e%nis@ iﬁi%r?‘el%&@ded ani mal ,
such as man, in néed of such treatment which
conpciasdisg alafurthst especicpfite prasamt anventidn thered$ proyideddhe use of a
.amount of I nazol i ne derivative.of. the Fornula.l
quiggeoling et el B e Zoruld o BReceRtice! rasFaspble suieteof, a
deffi@ll BERRBEREC AL NRAHfacPE O HinBaichferd fHiise i FhedfdABRént OF a cancer
the invention there is provided the use of a _
(forpxanmpieot ¢aneerdeleciedifrape laykaanye, multiple my¢lomaylygiphoma, bile duct,
har raceut | - e I r . fi .
bor RaRE A GrRGE Rl AR, Gonsltf §Rlne. Mg Bk heparic
lungiSRutdhal, Besophepeal b aian) pancidagiaf prosthtepfenilnside, tutivolar Shyroid,
whi ch are sensitive to inhibition of erbB receptor
utering i WAVl CARE8Ps, 10 such as a conbi nation of EGFR and
erb : [ ' [ : [ ;
ot opceordiiBl FREEPHANEEr b PRI HoahvCrtiBR ekl bvided
methed fe.treAtnga danvgr (for exaimpld heanctesiacted fodm {dukserampmottiple
of the invention there i royi de nmet hod for th )
oy TIPDSy i e s PR HOE G LN BTG et ndometrial,
gasERNAbdd A8 nklk, HBPAR! fun@Mnddfona®¥RsdPhallill &vafiad, Pan&GERR, prostate,
famly of receptor tyrosine kinases, such as a
rengloskin rtedticolar, ohyre@dr-Retibe amdiveviB2ncerhiata waren-bleedéd/admialy such as
t he si | transduction steps whjch. |ead to.the .
mag, P e RS SRRy S piisBie i dig gpetrective
am&RBY h §EPaASiHE AeSVRive BY tHeFormurh 125 ﬂ?lharﬂiﬁc@lftﬁ:ﬂ‘l?)t-hdt@ptable salt
amount "of a qui nazoline derivative of the Formula I,
thewgef, s gefaneddeeainbieter! y- accept abl e salt thereof, as
def j ned..her ej f . di ng. fu [
o RRLREEA RGP oo SR B ichndts 4 bt | GRbbfhd of he
ForgilLnope Fmﬁnﬁﬁedti&euf@crcepdaalelsalt teredf oanseaa ehe ir€amkit of a cancer

acceptable salt thereof, for use in the prevention or
(for gxampleesslectsd framp karkagipgumultiply melgma. lyawplpmpykile dpict, bone,

il as

=40 s 1B AR ekl G, R8s

neutdmal, Degnphhgeal  roxasahy phnweatst prostatehienhl, kidagestutdnathyroid, uterine
proliferation of tunour cells. According to a further

an Vé"g £aGEDt he i nvention there is provided the use of a

25 QUHRAEMURBoHeht \BE oY fheQosd RGuiTEd ok theraPfut or proCPh]yactic
pharmaceut i cal | y-acceptabl e salt thereof, as define
treargemgiofi b phoicelar dist4se witma¢esearlly e gérical depdidingrapen, faprongst other
thin%‘g’,ethxla hod? rtr%é{tleg,l thdrdlte gf%nggl%tration and the severity of the illness being
treated.
The anti-proliferative treatment defined hereinbefore may be applied as a sole therapy
or 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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EGFR and erbB2 tyrosine kinase inhibitory effect.
According to a further feature of this aspect of the
WO pwsors4en there is provided a nethod for proRCTGBY0A/003937
conbi ned EGFR and erbB2 tyrosine kinase inhibitory
effect which 30 conprises aggpi-nistering to said
animal an effective anount of a quinazoline derivative
(i) of dnfigrdhidératiVeantine&pladicRiadsnina @Yinbaatibys Meeefagbbed in medical
salt thereof, as defined hereinbefore. WO 2005/ 028469
oncplogy b eulpatny agmts (fescar@plegit-Blatingqarhapkating eyalenhesphamide,
mtr8 rﬂﬁﬁﬂ‘ﬂsﬁg@halgé c“b%ﬂm&Yc?Pg{fl&gpﬁaﬂ%Bgrgétgoli?ﬁrgx )dﬁgm?etabohtes (for
exam;:)tewmﬁtlht?.s swhtas fluerap@fimidiacs likesS-floogoureil dndh g:gaﬁlr raltitrexed,
onbi ned EGFR and erbB2 tyrosine kinase inhibito
metEPtr@@fe CYOyss aﬁaﬁgp%l&e and Gquﬂ’éYur%ﬁs gaiumopr m@lﬁr%éﬁ@xample

antﬂégéﬁﬁgg%sﬂfknear@lggﬁlry{:g{ @%@“g&ﬁ%@%@ﬁﬁ dg.ilfmi?mycﬁn epirubicin, idarubicin,

mitghgeinds elactinoatyicin andopihratblyeingantimitosc egdnts der exdefplaradca

ef ore. t manuf ct ure of a d| C r
otk ¢ | RS PRt e R T Vadurcae Vinds e o e (Ko taxol and
taxcﬁé’t@? Qhd S oRohReask ithibitdRé KB LR atnplEbpibbdIpRyMOtEkiAE B ke etoposide and
nphoma bil e duct, bone, bladder, brain/CNS,
temb@%@\fstamsmr@r@@@fa?an andchemptathesin); gast ric, head and
(11) neC k %B %%EI%? SUC P%{s] %htl&gﬁég&g g(or %}%ﬁ{({@h ?zgr?cg)ilfeg]ot\é%ml?eﬂe

ralokhymeq uﬁblo)a;fbne tafd iodex fefk)y dsvagerc@bensn dowiCeidiorg(fooexample
further feature of this aspect of the invention there
fulviegirantlo ontepagrogenideampls bisd wamidey flatamide aviluamyde and cyproterone

aceﬁézmHaﬂ Fa%gﬁfs‘{s oﬁ%ﬁfﬁ ggorflgtp oﬁ)&eﬁlﬁﬁﬁ%%ree?% fe'ugllo‘f‘elm and

bush'ehn)ﬁpﬁlg&to@neam examnple hegtsitol asnate)atdmaddse inlgbisdrs (for example
head and neck, hepatic, |ung, neuronal, oesophageal,
as agistiozals, leggmqs gRfazele a&ﬁ@&r&g%aneignc} @ﬁgmorsscp(f, 20 uctase such as
flnagt%ﬁhécm ar, thyroid, uterine and vulval cancer) in a
rm’bl ooded animal, such as man, in need of such
(m)t r exgene Mthichvinhibit cancep el evasdmfor staemple hetablopritenase inhibitors
ani mal an gffectlve anmount of a qui nazoline

hkedgqrfrggﬂqt@g grhibijoss @fdfrﬁlgp%sqplasa}m%gen activator receptor function);
(iv)Ph qmﬁ%g&g gﬁ‘lwt)f T&?@qﬁﬁ&%et‘&?%m [ERELERRibIBS 198(15@ £dwth factor

herei n According to urt er aspect of
antlbodaesngrmmhﬁkceoraecwthrwub@thcb (domapxplmtﬁe ahti-etbb2 aﬁﬁbody

ras{ape Herpeing ALAAThE oL AniRd G B 3D Fgpesy

tran@émhrﬁmﬁﬁir@ Qiq%@lmé kAkd RHIGABIY Ad sBMh/IhRIORiTEMEhRBBnhibitors, for
nphoma, bile duct, bone, bl adder, brain/

y
exampleznther intibiters of tie episisrnakarewd factga@trmlyccfomampitv@GFR family

If( epat.i.c neur onal , oesophageal, ovari an,
tyrosmtré\}c}nea ﬁ%lblmsossutC %% renal , ski n, testi cul ar,

N- (Mambm d,ﬂud)t@hemﬁ) 7amihw GQ@ ?ro§5xy9§u1ﬂEitﬂ1|nCmEﬂme
bove the sijze ose re U|red or the
(gefgtm;b e §39) - (%ﬁ@j}yﬁygpggwl}ﬁ 7-bis(2-methoxyethoxy)quinazolin-4-amine

(erlotinib, OSI-774) and
6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (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
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treatnment of a particular disease wll necessarily be
vari ed dependi ng upon, anongst other things, the host

wo ewanesded t he route of adm nistration and t he BEWEBR(0Y/003937
of the illness being treated. The anti-proliferative
treatment defined hereinbefosg_may be applied as a
sole therapy 30 or may involve, in addition to the

bevaMLRAZP A NStiche | éb% JouRdOduch 'ﬁ@tHoE’é/@lﬁélb&rd in C[lQBI\hQﬂ@nhaﬂ) Patent
surgery or radioth er apy or chenot her apy.

AP@W@MSIWWQM/ZM WH2 PUide0%n aVA97(3886 elﬂd W(Pu 88/f1635"dv%i1ﬁg
con%p%%;% éﬁ\i?r%d)jg(g%e R Enlﬁ)rsmsa P E:xsamp i eol%ﬁfb(?t%rs of integrin

av@ﬂtuh&q(g{ dridem@idsifhpnt i neopl astic drugs and
ombi nati ons t hereof, as used in nedical oncolo Yy,

(Vl)s u C‘#asadalaidn}dgatg aggntagecdt as Cdmobre@statipAd andsopipguinds disclosed in

SRR B P URBR ST o6 W BROIRRET PSSR s yromuoza,

W(ﬁmomhgb@lw(b@yogjlgr exanpl e antifol ates such as
fluoropyri mdines |ike 5-fluorouracil and tegafur,

(vii) antisensedherapics, forarapmpicatateavhigl prssdirested ia Herdamreudisigdgbove, such
ur antibiotics (for exanple

as 1§ §%§i§ggﬁ Lﬁ}léag%hieég%drl anyci n, bl eonycin,

(vnd(g)éﬂdé tli@rafplymppﬂ)ache@mylclmdmgéﬁﬂ er)dab‘lpdn apprmaztheﬂ,nbireplacc aberrant genes
mtomyci n-C, dactinqgnycin and mthra in); .

such s AbATERt PTS Ypdptrant Aéﬁaﬁﬁﬁé%wgep&dgpﬁgd praygne pro-drug

theﬁéhg)cz{p' ic?)alcggs ﬁuxl'l\( gpthgx&; |]lls[ﬁg%1 C?Xés{ﬁ%)e(%étaggréﬁg qhxxhﬂﬁﬁ@lhghs%%r a bacterial

nitrbredoéts@nanr ase and hlpmoztohcsto(lfl@'case)mnpiteolerance to chemotherapy or

epi podophyl | ot oxi.ns | i ke et oposi de an 10 t eni posi de,
radighhelm; %%@X ag %Et -drug fesisianee gApd %‘FWB& me i) ' pos!
(1x)q}ﬂn"?l§ntoﬁ{e'r§py%§fﬂa§he§Uﬁeluﬁﬁlgéfﬂf EHQBHNE SPONRS dnfl Pi-vR¥AFPIdACches to

tanoxi fen, "torem fene, raloxifene, drol oxifene and
lncuemwmmeylogewstmoé getient emptr@plls;l ovih gsarpnpigetpnsw{th gytokines such

o GRRERE 2SBS0 SIS TR o

appPéuehé 18)decrehddi -8l awegy, apsrotthek bikth &gasfecédinthare cells such as
exanpl e goserelin, |euprorelin and 15 buserelin

cyt@@@@ggms(ﬁg‘é@;isde(nﬂgﬁc esdisnpnsoschgutinheytoldae-fapsfecte tumour cell lines
r i npl e as anastrozol e,
and%@??%%%f%gl,dn%ghpgzlg% i %ﬂ{ebggl)régst ane) and inhibitors of
5a- $ehlohfsit t&mﬂibnamayfole nalstesd Weway of the simgdrahsoushseghential or
i nhibit cancer cell invasion

| o
sepﬁ@teaﬁqswr%tt@q RLEuahRERANSRTS © rh%&ea@? k¢ ¢ompigation products
emfgleglt}pe' éo%; uf &m&@ ﬁ\%ﬁﬁg@mm ﬂﬂge @9&ﬂg\4%%b5&ﬁaein%fore and

ctio itors o f act or
the fothree pharmacétmwakbyeaarrp/leagsmtohthlm its bpproved alcrsagcuuaegfgr owt h
f ac anti bodi es

CRoRGRE Fo D oF U BHES 2R o Byp oLt ABUTRAGFeal product
corﬁﬂiﬁsﬁ%@p&mﬂmm@ A&t Jaie BNthe TRHARA 1AB UEHHRWNFEhBEORBA an

famesyl transferase inhibitors, tyrosine
additi rab@nti-nimdyir egens andefinsd hieresstbefare dori thecdrijeiakeeatment of cancer.

I nhi Rhctn?grh he I:(g)nrlpounds 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.
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exanpl e other inhibitors of the epidermal growh

factor famly (for exanple EGFR famly 25 tyrosine
wheowaszs4onhi bi tors such as PCT/GB2004/003937

N- (3-chl oro-4-fl uorophenyl) - 7-nmet hoxy- 6- (3- nor phol i nop

ropoxy) qui nazol i n-4-am ne (getitinib, AZD1839),

N- ( 3- et hynyl phenyl ) - 6, 7- bi s( 2- net hoxyet hoxy) qui nazol i n

- 4- B8 in@entioRrWifltioR B, il1Ktatdd’) tha iéllowing non-limiting examples in

6-acry|anido-N—(S-chIoro-4-fIuoropheny%)-?-(s-norphol
whighgindgse sipledifithggwései n- 4- amine (Gl 30 1033)), for

_ Y hi b he. | et (

) BABFRI P B e O B 25 B YR RS room o

ambiepatmpsratirg tionis) af aeinperdiasiin she ringe cdB2\QGL ogeni ¢
...agents such as those which inhibit the effects of |

(i) gHpls SO HERecATIeS) ovepRniFpus agpesiulp peifateeyappratiphef solvent

oSS SOEIBLRL AR A o ang o

4.5 3Ruas £)nVi a batbriproperateresefalp ta®0f@ose di scl osed in

RGO i -
(TLId)34as \eRFried Ryt 64 Bifita pRGNALY; sms (for exanple |inom de,

~inhibitors of integrin ctv03 function and _

(iv)dngeesalathespurse of teagtiang geas felfovirehngTHg and éar enadyiishl BEMS, and
tastatin:.Ad. and.. unds disclosed in

reaqrRAaIris e BYE far A TPt i ons WO 99/ 02166,

(v) RAAQrdfeR’had\88i T8¢ 1611688 on WabIE 4198 Zetrétic rédBRlcO4XBIR yasectra and/or
W02/ 08213; (vii) antisense therapies, for exanple
magsi§pedrahfAatah are directed to the targets |isted above,
(vi) &8s mﬁgi\leﬁ'fé #aGatio rbnﬂ“&dd‘a{r@goﬁi?:%#s%ﬁﬂz%os%Qwrﬁc‘!ﬂ Ldn)be obtained
ene therapy approaches,” including for exanple
by difipemn pedeess developpieats prephtivmwergegeatedsfitibreamaetiel wasntquired,

.p53 or. aberrant B 0 BRgA% PT (gene-directed )
(vugwgmv&p, b ta {SH.%F 95m g gq: @a% f%rdEHOIéglagmlé protons, given
in pdrs P& Iﬁﬁﬁ&'ﬁdﬁ?ﬁl) qg@t’f@&@%&rarﬁéﬂﬁ/ﬂ finBeTiISHas &n Mierflal s(t)andard,

1 i
bact er1 al troreduct ase enzyne and approaches t

detérmemesizat 400 Mlilznting pérdewdenedinetioh eulboide APMSOrds) as solvent unless

othirhiieap S Reing B3G5 fifiricsicng Ratsy ep yPBh SragHSs d. doubles 1
tripleR Q] YO, thOmuRMpAIM, Bréd; Vi vo and in-vivo approaches
to

1 i'ncrease the i munogenicity of patient tunour
(viipgh¢micaksyepodshave dheir wspal meanigshSkynisland ¢smbols fare esed;

. Jdnterl euki i.n | eukin 4 or granul ocyt e- macr ophage
BB B e o ons B BERRARTY Gecr ense

(x) FraSedpec@N@IFYweR R Oah e <]détbh @ndr ABE T@EEEor VBINE the chemical
I s such as  cytokine-transfected dendritic cells,

ioni%gt&ﬁrb@éh@@d@ 43iRg2 difecs ier PRsUFS RIARY et iepizeiRrbYRS effgcted by
eleééﬂﬁ?ﬁﬁ%%;g\%gge.@ %Prﬂﬂra?@gil@gﬁ; ééﬁiﬂﬁﬂy,%ﬁ)il ionS WRlMRh8icate the parent mass are
reported; and unless otherwise stated, the mass ion quoted is (MH)";

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon
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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Such conjoint treatnment nmay be achi eved by way of the

si mul t aneous, sequential or separate dosing of the
wo nabseesdeml conponents of the treatnent. Such PCT/GB2004/003937

conbi nation products enploy the conmpounds of this

i nvention within the dosage -rS8nge descri bed

herei nbefore and the other pharmaceutically-active
DM@yent wit hi n MMNdapphyeethmidsage range. 25 Accordi ng

this aspect of the invention there is provided a

TH%ﬁar maceut i cat CHPE g'l‘ Mconpri sing a qui nazol i ne
(xigerheteh kyhés ik Iaesclﬁ@éarhu Radin@$o &eddid edtifie ﬁmn(egf PICE salt), the

and an additional anti-tunmour agent as define
spepidicestalsBiogetryfad the salt vasmjobeonfirmedat nent of cancer.
(X\/g‘lrlﬁ EQZ#AS@C% 2?({ ;Eg%gg 8&215(32&% (!l: Oa;u'}lﬁla% &atf‘ {s relp rle%n tjréé base

matssinlymithd eslstdd azﬂtslther(ddnG lthwhreregbaga form ﬂiﬁtﬁyﬁo ah&a@ksation,
useful whenever it is required 30 to inhibit the

Exampleck s of the erbB receptor tyrosine protein kinases.

pre%vg?o&m(ﬁmmez‘ﬂho&%nn"ﬁwﬂ.ﬁ hody-631-ghandar ds for

The deveropnent o New DI o ts and in
arbasoghndtbyl) piperidinad ircablingent s.

200 84 GB2004/ 3937 57 t
ou SIS HEA B i TP SRy wa%gqvqeﬁ]d'ﬁn%se f0 2 mixture of
4- (%mrmi 2FlubfbaniMiofh. metAb 856 é@ﬁ@hﬁﬁl mlyb%wmﬁﬁlaz&un)e (120 mg, 0.3

tenperatures are given i'n degrees Cél's
mmghlk paiassHH lﬁwbdfe(léang,uoeldnmm) and p@t@smtun carbnmte (50 mg, 0.36 mmol) in

acel B D ey s Pt FEREX Rt e P Abraon of e

sol einy/ehidet GaciB@)N & ireNid el dsahiten (§ViaRidhadrofithahe SKHe\®P4nic solution
was carried out usi ng a rotary evapor at or under

way warhed ovithreaen and brise odusgoy e paggrgsiim suifate. 2diareygparation of the

t
sol\‘?engsaﬁm { 945@&@;@(%3@3#@{%&%%5@8? cs%dga% egrgﬁq%nﬁﬁga y%e*!:)(eluant. 1%
to m ﬂNrmtthg’fcﬁlp Iaynmc(nTzLEﬁ) dm\lHiSrottr&ltltane)tito(gilt/e 18 tisle lcompo@ed as a white

) 6;0 (iv) in general, the course of reactions

SO]‘\M p&%ked by TLC and / or analytical LCMS, and
rea 1 I t I )
e o 0 380020 1. 3025, 20,

2. 871@13&)4 07 &5 3Ha MR (SMR) 4gi9dat, ﬂH)ahw 6m, 4p3S1peCH),H.49 (m,
data;, (vi).yields are given for illustration only and
lH)aSeﬂn( l\f'h %@-%ﬂéf’—ﬁ%[‘l & \thi ch can be obtained 15 by

di 14 Qﬁ@hlo@égcﬁﬁﬁoﬂﬁl%)mﬂbxy-lf[ﬁﬂﬁ&ﬁﬁh Qf}ﬂ)d&ﬂq%mazolme used as

repeated if nore material was required,;
the giatting, maguiel deasapriepared ag falopver m of deI ta val ues for
Ste j or diagnostic protons, given in parts per mllion
m relative to tetrarrethylsilane (TM5) as an

6-AlcBloR¥ 13a(3- aﬂﬁmﬂdor&eﬁm?lmﬁﬂtlﬁixgwgﬁa%lmwdmchlonde

perdeut eri o di nethyl sulfoxid O d6) as sol vent

un| &4setoxy-4-chloro-7- methoxyqumazohne (prepared as described in Example 25-5 of
in WO01/66099, 6.00 g, 23.8 mmol) and 3-chloro-2-fluoroaniline (3.46 g, 23.8 mmol) were
suspended in iso-propanol (200 ml). The mixture was heated to 80°C under reflux for 3
hours. The solvent was evaporated; the residue was 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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ot herwi se indicated; the follow ng abbreviations have

been used: s, singlet; d, doublet; t, 20 triplet; q,
wa@eashe4p9 m mul tiplet; b, broad; (viii) chenm Bel/GB2004/003937

synbol s have their usual neanings; SI units and

synbols are used; (ix) solvggt ratios are given in

vol une: vol une (v/v) terns; and (x) nass spectra (M)
Step@re run with an el ectron energy of 70 electron volts

In the chemcal ionization (Cl) node using a direct

4- (ibﬁbbyurlaﬂppmllm -6rlaydrexy-7gnethasyqifinazoling by 25
onI 6 tAIr g%g& qu Cﬁ\f]l%rg- -fluc?rgarp‘{ﬁo)af ﬁle oxgﬂhmgz%ﬂﬁé ﬁ%r}échlorlde from
steff EQDVZ g1 mﬁﬂlmDW%&sm\%wanammed ml). héonma&auecb Aqueous
quoted is (MH)+; (xi) unless stated otherws

ammeRpéLhEY) Weradsreiang thesohyiparhsater caf9r wihstrringfeg? hours,
cau%’ﬂé Eﬂ?&: v@néﬂg{l Bf a 51%%1 %10%%’&‘20@8" e 861 ch&Q@&)JII%%@hYn?%ltratlon washed

a synthesis i
witR At gethsr (3 zobaﬁl) g @iied @flvddio at FICEVH @Y aqmamk@s pdfitoxide,
the anmounts used are the mllinolar ratio equivalents

glvm@ thﬂw@@éuﬁeﬁéén off white sphid(3.608, Eakple; (xiii) the

| %gg!ﬁ?%%@:’ﬁg?ﬁ@@f %@ﬁgﬁz g@,"l% 7.50 (dd, 1H), 7.64

(s, A9)38/3028469, IT(BE) 96D B3I 37H); M&s Bivkctrum: 320.4, 322.4.
N, N-di net hyl acet am de; THE Tet rahydr of uran; (xiv)
Stepphre a synthesis is described as leading to an acid

Rt BT b Bipe i S ; QS cHRE Blfroanping) Ty methoxy
quibazolipees 1 to 12 unl ess otherw se stated, aII NI\/R dat a

o 4Rl 2 B i b oy e’é—@%w%ﬁ?w%ﬁ fon Step 2 (1870 mg,
5. 8§Hﬁ‘r‘icﬁ?€v§£ Hl§ﬁlb&ﬂn Dl\@%a(ﬁl?hﬁ) %eﬁfl?@c?lf ation of
4-(3 [ oro-2-fluoroanilino)-7-nmethoxy-6-{[1-(N

(4- mahmsmmmmmwlmdm )"F@aﬂ’@wldter(?tbpweﬂ@xy} ghémiab&iFhermaceutical

Bul&e%i&é_ | 0{? )S esﬁ?gﬁé %?Q nlc}gf'rgmgl) ngd cesium Wmngie &%8 mg, 5.85

mm%n(\;’»ers RHAIAO art fhle%k(&%‘{vhé RQledto rgst@ wsm s@n{ir( | REihteVdls 4f 2 hours,
-yl )oxy] qui nazoline (120 ny, 0.3 , assi um

4 hoursl antk6 bmﬁsrrgrt-lﬁltﬂ W?nesmmyé@ty@mndmedachbwlae @adcesium

. 0.36 5.mM). .Th 1 Xt .
Aocjie e ot PP e Ry e, b continued a
85°0ffof DRrthRPb VSR St 8 Tin¥PdddtiBn. 1R sbRShAWA ewgorta@heihd the

up 1 n dichloronethane. The organic solution

res1deesjpamhtlhnaddieawemrECMr( 16@ miparideld,@ (0 migiibe aguaous layer was
extracte(f'l Qvtlﬁ Dél(/lt &x 1%}5 %9 ra%El Itl?enex?ractlons combined with the DCM layer. The

combined DCM fractions were dried over MgSO, and evaporated. The residue was purified

by chromatography, eluting with 0 to 2.5% (7:1 MeOH / concentrated aqueous NH,OH) 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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sol vents under vacuum the residue was purified by
chromat ography on silica gel (eluant: 1% to 2% 7N
woreiiansakd ¢ ammoni a i n di chl oronmet hane) to gi VECT/G82004/003937
title conpound as a white solid (85 ng, 60%. 'H NWR
Spectrum (CDC13) 1.98 (m 26~ 2.08 (m 2H), 2.46 (m
2H), 2.85 (m 2H), 20 2.87 (d, 3H), 3.07 (s, 2H),
Stet402 (s, 3H), 4.49 (m 1H), 7.16 (m 4H), 7.31 (m
, 8.49 (m 1H), 8.71 (s, 1H); Mass spectrum M
4-(34choro-2-fluoroanilino)-7- methoxy -6- [(plperldm -4-yl)oxylquinazoline

- yﬁg@f“ ﬁﬁﬁéoz(&{?# %n é)&nﬁ%u&ﬂgfi]??—? -cﬁfo[:cérg'tfglr% aﬁq 1[lo¥-7-metho

xyqRingfine droas sttP B I(®5ing I. 2P mnclpwas dissolved in trifluoroacetic acid (5 ml),

6- Acet oxy-4-(3-chl oro-2-fluoroanilino)-7-pmethoxyqui naz
and ghe sedutippcstendHon? haers. The excess trifluoroacetic acid was evaporated, and the

resi éa&gst Xtr%ﬁgl%gﬁg’f'igﬁ gg%Oi;?eq}é%iﬁﬂé\%ap%%%%W@rgga%?raphy,

escri
elutih. vaithoned 3%afAd MeOH! /a:roﬂee&{lﬁted(aqommis INH©OH)3n48CN, E33p&ation of

the SDRRRTA HacioRB AEUIVE Grosel BAaBYL-BRY SR Q0 e REHS.

ThepsioMEe N1 530R84 BHam), 2l J185 b $4€2 YR Em, 2H), 3.00-3.07
crystalti gesde?ro?nMace{ onltr(l)iltte}ﬁ gI;?)\S” ng theén p)roduc (m,

2H)N$82 65 BEDr 4.6@ (ras1 H), BR0s, pithk7.26 yaddall H) et Beldi §HY,9.508(dd, 1H),

7.8%%@&%3{ &7%'9(55( 1;‘%) ML%%-"—@SH%!O 4&’3—02 e, " (33dd

Ex%geleﬁ 62 (s, 1H), 8.86 (s, IH; Mass Spectrum 362. 4,

idinet- i I8¢ - 2-f1 uor oani I i no) - 7- met hoxyqui naz
ol |M8th9bf§b’c9§1ﬁ|t@ (20€ uf, DPB mmbB v ak a686d72r09w1s310 9 nfifRRkg of
was di Ssol ved i n net hanol Concentrate

2 .
4-(Zachlerors flgorganitind a7 -rshaxy)6- é(:a@eadl@ébyl)@mdqwn@z%@c (t200ng, 0.3
heated,t o 50 plreia
mmg 38 ffinlco e st ikl Sfhgtralus® s I eGP o st room
temp&hlueStRd Hoyirsf |Aﬁdr%bh;ﬁﬂandh&ﬁhl@@lsolWn‘tshur(ﬂeﬁt/itylbnﬁtﬂb&l%mdue was
(3x 200 nl), and dried in vacug at 60'C over
icp by spresrasearaplurnosticiese! (napt:rif t/Nemgiharplictanyaonip ity f

dlcf\kﬁ@ bl 8 gt 8 il cihpling JK iR i8I0 mePdie). 1 19

7. 68 NMR Sgectriihi; (CBCB2 1(98,(m, BH), 200813n,(2H), 2I18p (d SBH))73 32 (m, 2H),

370030 085 B0 o J8 Gt By P (Ber ot 61y R0 23 5 (BDGR31 G

1H), 95386 § 1HOr a0 {h| 119) 8 Fo Nt RYXMasiPeORER! MIE 460.
Example 3

Preparation of 4-(3-Chloro-2-fluoroanilino

carbamoyl)piperidin-4-ylloxylquinazoline

A mixture of 6-{[1-(N-(2-chloroethyl)carbamoyl)piperidin-4-yl]oxy }-4-(3-chloro-2-
fluoroanilino)-7-methoxyquinazoline (204 mg, 0.4 mmol), pyrrolidine (0.14 ml, 1.6 mmol)
and potassium iodide (134 mg, 0.8 mmol) in dimethylacetamide (3 ml) 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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4- (3-Chl oro-2-fl uoroanilino)-6-hydroxy-7-nmethoxyqui naz
oline fromStep 2 (1870 ng, 15 5.85 nmol) was
walzwsotssed in DVA (50 m ). tert-Butyl PCT/GB2004/003937
(4- et hanesul f onyl oxy) pi peri dine- 1 -c arboxylate
(prepared as in Chem cal & Plgarnmaceutical Bulletin
2001, 49(7), 822-829; 490 ng, 1.76 mmol) and cesium
to 4% ONIthétBar(oBi9 Aniiloni®inddichlofvaiethane) © gavbckdd titlae@mpbend as a white
m xture was heated to 85" Cwith stirring. At intervals
SOlléf(Tmego%ﬁ% 4 hours and 6 hours, tert-butyl

¢ TSRS, LR A 050 o SRR 08125 o, )

2. 621 (ta2H), 813839, d )2 75 éac2HpA.0fi(xt13H)e4.6Héat 1 HY S\AHS(m 1H), 7.16 (m,

2815 il 7204 THich 26 ((Fant b Adtson et 280 S Mt spectrum

MH*&aBdue was partitioned between DCM (150 m ) and H20
(150 mM ). The aqueous |ayer was extracted with DCM
(4xT11e(fG{H1-()N (%fnlniome;éiyé)zmtbambylapiperirbnﬂl?}'ryikd&y\}\m-h the DCM
The E(g‘o.) g]DCMfratlon% rletd d Jarl
83 ARoRy Yy GrE OX’«\‘%‘E“?Z@ Pat¥EEa H}%‘PF‘ 544 2‘%35693 ¢ similarly
to Béclaﬁ@[@l B@FeaBionh ofed-(B-tRBro2-FldofdahiPing)- ﬁ%&ﬂox& eCH /

concentrated aqueous NH40H) in DCM The appropriate
[(piperadinidoyi pxydquinazotimg (166 nag: @.devmobraatl @echlgrogthylisactianate (34 ul, 0.4

Bl V514 Bt 080 21 SRRSO SR Nk 1 4o (2,
Exiible 41 60-1.65 (m 2H), 195-2.00 (m 2H), 3 20.3.25

, 3.65-3.70 (m ZI-D, m
_e_nggatl(m of 4-(3=Chlpirp-2- i in-4-ylxarbonyl)

L7281 f(d o8 (s, 1H), 8.36 (s, 1H, 9.53 (s,
503.5, 505.5. WD 2005/ 028469

PCT4 nQQaﬁ)%K I &lorsieqR5 411, 0.3 mmol) was added dropwise to a ice-cooled
4- ( 3-chl or o- 2- quoroanlllno) 7- met hoxy- 6-

rmx[tl(rp|o§éf(B@hh)rq-Zyﬂll)o(ljw}hrqq)ﬂnlathp”Té [@piperidin-4-yl)oxy]lquinazoline (120

med 3R OP Ry Rt R P b e B B el m. Ac

the RPOf tE ad@tid®) mmﬁ))tuwas@luﬁw lamdrﬂ t@mbéﬂafdré' SSrORARIukC The mixture
acid (5 mM), 5 and the solution stood for 2 hours.

wasTh hiteskwigly dlch}qrdsmctbamev@shed veith wamglcbbmmndtdmd oypgmagnesium

sullgHCAREPHRPEITS o P SR ERSAniity iSulth b Rt tHE U ER4 Y

chrdmlatdgiphyon sitieN s&Elnaite 1%a6 QeOS nNﬂ‘ﬂeﬁ?d)lc bmnidaM in dichloromethane)
Evagoratl on of the appropriate fractions gave the

to ghyegaeEtle sampopngras awitesolig (1) ey, 96%; 1H NMWR

1 5 6
S A o8 QO B i B8 61520 o, 0
3. 62[(1!1)1 2H), 300((31,, AHIY)4.0[7(s28HY, datd, (il HH), 716+ (218), 726)(s, TH)5D.31 (m,
(dd 1Hi 7. 82 s 8.34 S, 3{'.6) 9.56 (s, 1H);
2H)|\/§§9 (= H).r8th (54 2 Preparation of

Exa‘*né!%'scm oro- 2-f| uoroam I [ no) 7- met hoxv-6-{[ 1- (N- met hyl
yl)

3-chloro-2.4-difluoroanilino iperidin-

4-vl]oxy}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)oxy]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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pi peridin-4-vlloxv} quinazoline 15 Methylisocyanate
(20.4 I, 0.33 mmol) was added dropwi se to a m xture of
wd 2¢03/0e83bor o- 2- f | uor oani | i no) - 7- met hoxy- 6- [ ( pi PET/GBRIV4403937
-yl )oxy] qui nazoline (120 ng, 0.3 nmol) in
di chl oronet hane (5 m ) at rogm-tenperature. The
m xture was stirred at room tenperature for 4 hours.

diarAétt €106 YR Ringth) op a@feé)hhiﬁvé BIPY €M 48@AT elv@etith atrhiRture of water
residue was purified by chromatography on silica gel

and (@estomifrile congainngre/ hefremmeniwmferpate (gradipnt) to give the title compound
e .10 give the title conpound as a white
(53 gdcﬁ’ ?!é%? ?%“@%Qg%% . 1H NMR Spectrum (CDC13) 1.98 (m
2H)'H BMI8S pattrut CDE1:$3.98dm, 2H),, 2.67 @2, AH), 224 m, 2H), 72286 (m, 2H),

m 2H), 4,01 , 3 4.48 1 4.6
2.8 {th 345 06y 21 0 s 3F0 g Oy 0. 207 (o0 P15 10,920 s
1 . mS . . MH+
e 50 (@, 22 MU 80 4 Dy s SRR RuR R Ho
4- (43¢3atH 1 amoe?, 2~diflucsoaalind)i Tnmpthdx yrét [ perida-gf hoxhiquinaggline used
rolidin-I.-vl ethv(iﬁ) fallows: . . .
as saingmalorialWasdpade a3 190QWS ox v} qui nazol ine A nixture of
6- {{.&nlohb-02-GhLeoasliny (.7 ar FRMmol PARPIN Bl drogery EH16%d8 n
4-(3-chloro-2 fluoroanilino)-7-methoxyqui hazol i ne (204
isoprepanol @ mhrovere agrledito b iseipaesi¢mofigririutyl #-B4-¢htor9-7- and

ot assi um i odide {134 1 0. [}, I
med BB SHESub i v PTGl & odbmmel P Ao
WOP00308283f t AdtraZedcha)ih iﬁﬁﬂo@h@p(qoami).omh@ﬁnitb@ way stertiait 80°C for 3
under vacuum the residue was partitioned in water,

hougs. ohitesreyprarainieofdhesdyanta dheagsidie WatpeHicdrurrbrerapegraphy on
silic-glr%l %’i%["ﬂd%»ﬁrmet‘?@ﬁoﬁ@%ﬂﬁ i 4 Jﬁg\l}{ﬁ}o%[iet%@) IEU i.094-(3-fchloro-
a r u t 0]

I ed over magnesi um s at e. er evaporatl on

2 4-difiorcmilimeiM7smethdey-6\ ¢pd pauidin-tHyd) ok glRjuthaeolwres 3 [63rg, BB @Y as a white
by chronmat ography on silica gel (eluant: 3% WD
s0lig05/ 028469 PCT/ GB2004/ 003937 -61 to 4% 7N met hanol i c

a (R 8.dichl t.h . gi t
o SR Sodtl Gl ACPOTIEDROND: Sk AL .00 (i 2P 9:38m, 260,
3.47 @GRCED) 4.01 18 3H) 4.2H(m, 1HP3.08r(m, 2H),,7.58 Od, JH), 730Is, 121)5855 (s,
4H), 2, 2H), 3.33 (m 4H), 3.75 (m 2H),
IH)EL.E@S—Q;‘%%%{‘@-(;D 1H), 5.(27 (anD 1H), 7.(16 (anD 5
Exatidles 6 t220 (S, 1H), 7.30 (s, 1H), 7.36 (br s, 1H), 8.45

, O. Es, 1H); Mass spectrum M-I+ 543. The
6- {A suspension of 4-({4-(3-chloro-2-fluoroanilino)-7-methox yquinazolin-6-

1< (N-(2-chl th 1,) Di i di N~4- vl -4-
iR I PEAR XA ABSHBRARYE PS> Heode kB 4]
hydﬁt&yﬁéxﬂio%ﬁdi@leﬂ?& &g, 8l48wWasolyBHR opropylethylaminé (0. EKaMND. & minol), the

reaction o
appEPiatecming G148 mmedt wwinl-(3-fiojethy) saipApRopyId-31ghylcarbodiimide
vl RSl Yo LA A 1 BT o, T
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-ethylcarbamoylmethyl)piperidin-4-ylJoxy}-7-

methoxyquinazoline

The amine used was ethylamine.
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mmol ). Yield: 200 ng, 100% Mass spectrum M+ 508,
510. Exanple 4 Preparation of
WaA2@03/08Hbor o- 2- f | uor oani | i no) - 7- met hoxv- 6- {[ 1- PCDGBR@II003937
n-4-vl carbonyl) piperidin-4-vlloxv }g uinazoline 15
4- Mor phol i nyl carbonyl chlorige—(35 1, 0.3 nmmmol) was
added dropwise to a ice-cooled mxture of

4- (BeRhhPhiy, 249 U9NNIRIIpkERIM 7(OIR’EIET)OP<Y7 &; :EI(Ipumr(hd DD 42.09 (m,

1) oxy] qui hazol The (120

ng,
2H)GE#5 6pr Dy 126t THyn, &) nB0§ 63 2H), 30333611 rﬂHﬁL %. 02 |GS 3H), 4.49 (m, 1H), 7.16

on S RRITAIES oo o 300 6Ly D SAR0GH g v s

Exangple§. The mixture was dil uted wi t h di chl or onet hane,

washed w th vvater and bri ne and dri ed over magnesi um
4-(3schlarg-2-flusroxn ¥ A

LRl e LY G g O 00T aphy. o

di Clteamgnetdedrvess 1- (Qeangxmethylb@rrtoltdir& conpound as a

\i\hl te soI i d &}001 EEE gé_g% @%%pe% urqg{)zgggk{r) 2H), 2.07 (m,

2H)4t')15 { 32ﬁ§ 2(5’51 (n?'d)H% B67 g ﬁﬁ) 243'1)(%42}913 0% (s( 3H), 3 4o gﬂ 2H), 4.02
(s, 31)4946@&11 Hﬁ 7 18’) (n, 3@‘@, 7. il-IIm Nk 9.55de bt tmS. ﬁﬂ-&n HIB 8 71 (s, 1H);

Exanpl e
Mg SPER0E " 55%- di 11 uor oani 1§ no) - 7- et hoxv- 6- {1

Exahélygrret hvl car banmoyl met hyl ) pi peridin 4-vl | oxv}q
ur nazol i ne 2- ChI oro N-meth I acetam de (51 ng, 0.47
‘ JAR102101 ‘ meithe ta-ure of 30

uﬁiaz%é{#? [ (piperid

POtEfeSinmifiz h@dlv@ﬁs Z%@thﬁgyetﬁ)ylérﬁuﬁﬁol) and pot assi um
carbonate (79 0.57 nmol) éﬂacet am de

) Yicrh] m&@&%@&m&ﬁ@m{( BRI B9 e o0 (o B9 245 (m,
2H)°9%'7 rg&gzg?‘% 7 (s 'iﬁf‘hﬁ%g t@ﬁs ?@'456 4501 &?3ﬁ?},'4.49"i‘@?, 1H), 7.16

uri m ¢r ons

(m, GH),ZDB)B(rﬁ,ZH%Q 4B(F braasmmswagm) 852 (s,diFnktaey sped@@nnvH" 518.
| ength) of a preparative HPLC-M5 systemeluting with a

Ex re of water and acetonitrile containing 2g/1 of

4_(%@_ m_glml{oggmﬁﬁol)(gﬂqg? g) to gi ve the title conpound
I|d H NI\/R Spectrum

1 Y(P ,' 3 l » 3 5

2.01 (s, 3H)

e}(?’??melpﬁe% ﬂ’fn}%wéh’%e’i *’("h’\“elm 7.20 (s,
1H)Y1e1%1 %%W%HH NSMBB8pddttumt kIDCB,) @ ®8((8n, 28H) 2. 10V S2H), 2.26 (s,

ectrum

6HD142 3 . 55, . O] BT 6P 18 (- FHk RS b (1ER 4% (s97H), 4.49
@, 18027 Y& MY 13932 0b 108 45&%r, 1H), 8.49 (m, 1H), 8.71 (s, 1H); Mass

spectrum: MH" 531.

Example 10
4-(3-chloro-2-fluoroanilino)-7-methoxy-6-({1-[2-(4-methylpiperazin-1-vyl)-2-

oxoethyl]piperidin-4-yl}oxy)quinazoline

The amine used was N-methylpiperazine.

Yield: 64 mg, 3'0%; 'H NMR Spectrum: (CDCl3) 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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as starting material was nade as foll ows:

3-Chloro-2,4-difluoroaniline (1.7 g, 10.1 mmol) and 5N
wywsozsgen chl oride in 10 isopropanol (2 m) werEGR2®ed03937

to a suspension of tert-butyl 4-[(4-chloro-7-

nmet hoxyqui nazol i n- 6-yl ) oxy] pigperi di ne-1-carboxyl ate

(4 g, 10.1 mmol, PCT Int. Appl. W?2003082831,
Exdifipleadeneca) in isopropanol (50 nl). The m xture was

stlrred at 80Cfor 3 hours After evaporatlon of the
EOTR < nethe -2 (piperazinpl- Z-oxoetiyl {piperidin-4-

:}gsg ﬁhlﬁio‘i@ gel (eI uant : i 5-10% 7N net hanol ic ammonia in
hane) to give 4-(3-chloro 15
2, 4Tl Ifrbwmueaaam'cbidmcg toE)dﬁBtpm)@/toﬂ{)MaBiLﬂed extiept t-ﬁatyl )e@sz]
umazollne (3.63 g&asawhlte solid. "HN
bUt@HQE‘EbPHﬂP‘PF@GCB"aIS usek B)amug: ang tbqﬁaftg{_she aguegys (wﬂrk up, the
rem?ﬁ@ Wa%t%d(fg} 9@mmut?_§inda7l { gh)z (?21’ cl*@c]ro(n%thfﬁmmf']_ﬁforggcetlc acid (3
ml)&nﬁﬂle@munfmmby%ﬁ; spectrum M+ 421. 20 Exanples 6

[ 2. Vet BAERE P57 30 3o mokaseie; SF L TLAMRSBGIRRA P ) 196 (m.

2H)62 1)1'(%102}4) B, 4313{81!1 zi{)nz kﬂ(ﬂn] 6H§t3l23 @C2H), disO\HY, 2 |4>01 e3H), 4.46
sal t n;;g % droxybenzotri azo
(m, i), 'Olﬂﬁn ), ¥7,29dk.i ldp éMt% 2] Ihbll) &t nem,(161)18. 711 (s, I(H)SMaSS

I) appropriate amne (0.48 mmol) and
. erW %"‘f{g?ﬁy am nopropyl ) - 3-et hyl carbodi i m de 25

hy drmhL(ogm(ﬂehl(o&zzrfmor&nﬂﬁlommhéthbxyq@irmlabm-arye}tdxzympc(rﬁhn 1-

was stirred for 2 hours. The m xture was washed
yl]wtt%a%fl@wdroml%‘la@qsﬁébwd apHpGiRe ERatena oves reads ag fellavse

andT%f &Y@Joace‘@%gﬁr > ml, %)%lfn% %as’%d%i?cf cclj;%é@ﬂi%rt@ta 'rrﬁQture of 4-(3-

vent S ue Wa pur i
chlc&bQ@ﬂMrogﬁhmh)W m&tlﬁ)lx5'46G[Qplgehd1(1€1-jdMy]qlﬁna'i%lﬂé\m 02 g, 10 mmol),
met hanol i ¢ %gréonl a in dichl oromethane) and triturated
lee

potgssiugtiegidi 16 mmlyandippgaspium ear 098 38 nEmabiHl e
d1m?th§da@§taﬁl%eo(r59 ). f’h"h’(fl:rrlegtéﬁﬂy v‘gaﬁ%at@d gt 70 E for pne h?ur After evaporation

N- et hyl car ba pi per|i oxy
of tinesdhenysoundenyaiuime thEhresidun was tl:iaeatewasweuehyTMCsldtmmhd was

5/ 028469 PCT/ GB200 7 -63 Yield: ., 24%
filtele RISk POIT SQODREL by Chrorgloergpy o sibga ERbeBagt 2% 7N
metﬂarQﬁlc (@Ffmomiin dlghléﬁ)rﬁd@ﬂangﬁ)o glici) t%?t-lﬁﬁ@'l [2@4 i’ﬁcﬁ)l%r({ -3-fluoroanilino)-

2H), 3.33 (m 2H),
7- n@moxmnazp 18- ;(léoxﬂp{pen(hn 33qu®eu§te asp}—‘iyhltegso&lg (@ e, ]391%,)

8. tvESspettilin: MBSELS P8 L Wi, 2B (88w, PRTRY. 8HS, 2.56 (m, 28), 2.89
(m, 2H), 3.19 (s, 2H), 4.01 (s, 3H), 4.49 (m, 1H), 7.16 (m, 3H), 7.29 (m, 2H), 8.48 (m, 1H),
8.70 (s, 1H); Mass spectrum: MH" 517.

A suspension of tert-butyl [4-({4-(3-chloro-2-fluoroanilino)-7-methoxyquinazolin-6-
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-methoxyquinazolin-6-yl }oxy)piperidin-1-yl]acetic acid
as the dihydrochloride salt (3.1 g, 100%). Mass spectrum: MH" 461.

Example 12
4-(3-chloro-2.4-difluoroanilinoe)-7-methoxy-6-({1-[2-(4-methylpiperazin-1-yl)-2-
oxoethyl]piperidin-4-yl}oxy)quinazoline
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5
4- (3-chl oro-2-fluoroanilino)-7-methoxv-6-{fl-(N][2-(py

WO e@biozi4e9 | - yl ) et hyl | car banoyl net hyl ) pi peri di PEHGBRI04/003937
oxv}qui nazol i ne The am ne used was
1-(2-am noet hyl ) pyrrolidine.g¥Lel d: 53 ng, 24% 'H NWR
Spectrum (CDC13) 1.80 (m 4H), 1.98 (m 2H), 2.07 (m

(2H)[4 (%4‘@061‘6}0 gwdlﬂaox%gmﬁﬁ%) “FHeth l_@l@ﬂnﬁiolm%ﬂ%)l,}oZy)gg)endm 1-
yllwemqmdlhy&mphlwnm sa(lmndaﬂllynetl?ylglpel(amne Ndre convegeq to the tlﬂe
con‘g@ilhd égg?&}é §6g])|_&sing the pro(:edure |efgcordl B EX szpCl (68 1de+

4- (131 KMEOB ectrufd: YODER) i1194n@), 27D NBON @ V218, . 3[11(5 (31&)(240 (m 6H),

met hoxyet hvl) car banoyl net hyl ) pi peri di n- 4- 0 E
2 S alG B 2316 25 P65 (et Ao TN b5 G L, L. 7.22 (s,

S
1505729, 0 P G 155 MO RAG 4 83T, LRtk sfectflgh Wi s61

(S T%"I)ﬂf ({&(%hl(oﬁo Z;B,kﬂlﬂu&oéﬁhﬁs), 7-41d)hox4'qlﬁiﬁaz(cﬂ;m QW}DXy)piperidin-l-
yl]aj_:pq}c a08d q:@y@whlfpbie szgt qs_gd e staxqug m%ﬁgsg véagl) éxad; &?ﬂ%l -t(J:LToro—2,4-

dlﬂg%t?gr}lh Ef:(@m:ﬂ grlo?ﬁy—?@[(glgen in-4- yl)%ﬁy{]?ulu_l%zle&l?% Psing the same procedure as

or o- uor I no
desclibredti h i ampleddt hyI ) car banovl net hvl) p| peridi n-4-yl | oxy}

th Th
rer B P RRS P Bpo AT Sref3Sa Rzokinog-y e pigeridin- 1
t 2.10 2 2. 26
yl]a%@ﬁfé (Q%@f Gmg:mss]sggﬁn{rﬁﬂMﬁHBB? 5 07( EnS H)H) S 37( S,
[4- (({ﬁﬁ(3 2hforo-3 %ﬂggobnlllnq)—g-mdhmq(ugazo:_le)6 yuon@plpggd(mﬂ yl]acetic

acmil mhyﬂgﬂc}l?cg@faﬁ l_Q 45.[ 10;09?317&)&@%3 gﬁegt}_’gm ’5 3 1 8. 49

Exdnt ke 10 4-( 3- chI or o- 2-fl uoroani I i no) - 7- met hoxv- 6- (f
- (4-met hyl pi perazin-1-yl)-2- oxoethyl |
gui nazol ine 30 The am ne used was

MM&
Th pecﬁr%ﬁh%%%%é?ﬁrfs%féﬂ( ph%a@gx&tmﬁg n%é"&%ﬁ% the jnyention as

defﬁlbﬂ her&n‘l(&he( 4txivé igredierf Beinmterdtd)l, “Compbuld X "2 f)r, th&rapéutic or
4.02 (s, 3H), 4.47 (m 1H), 7.16 (m 3H),
provhmptlemsemumapsss (s br, 1H), 8.48 (m 1H), 8.70 (s,
1H); Mass spectrum M+ 543. WO 2005/ 028469
PCT/ GB2004/ 003937 -64 Exanple 11

(a) Tablet I mg/tablet
Compound X.......ccoceevviiiiiiininiiiniinir e 100
Lactose Ph.EUL.........cccvviiiiiiniiiiiiccicien 182.75
Croscarmellose sOdium.........cccvviiiriniiiiiiinicnnenne. 12.0
Maize starch paste (5% w/v paste).......cccevueunens 2.25
Magnesium Stearate..........cocovvevviiiiveeneinieniinennns 3.0

(b) Injection I (50 mg/ml)
Compound X.....occoovviimiiiiiiiiiniice e 5.0% wlv
IM Sodium hydroxide solution..............c.ccueue. 15.0% viv
0.1M Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400...........cccooovvieinnni 4.5% wiv

Water for injection to 100%.



4- (3-chl oro-2-fluoroanilino)-7-nmethoxv-6-(f
1-[2- (pi perazin-1-yl)-2-oxoet hyl | pi peridi n-4-
wQ bdosxysueali nazol i ne The procedure accordi ng t orEREBpI0ES03937
6 to 10 was used except that 1l-tert 5
but oxycar bonyl pi per azi ne was6@sed as the ami ne and
that after the aqueous work-up, the residue was
stirred for 90 minutes in a 1:1 mxture of

| or one han trifluoroacetic acid ]
pur The v i eonsmay B S8 by 2P flidne) Peoelis Wil known i
the gEﬁ}n%celﬁﬂsdﬁ I—?)n @r?%’ﬁn%@@lgé fabRt m@?@@ia?e)paﬂedgl@?’dlézﬂéimg;—dﬂk components
togehér, ana ce@p(emmgﬂ)e mlasu(rilr(tgat@qlgt 4 46 1o (m 1H)
7.16 (m 3H), 7.29 (s, 1H), 7.41 (s br, 1H), 8.45 (m
1H), 8.70 (s, 1H); Mass spectrum M+ 529. The
[4-({4-(3-chloro-2-fluoroanilino)-7-nmethoxyqui nazolin-
6-yl }oxy) pi peridin-1- yl]acetic acid dihydrochloride
salt used as starting material was made as fol | ows:
Tert-butyl chloroacetate (1.43 m, 10 nmol) was added
dropwi se to a mi xture of 4-(3- 15
chl oro-2-fluoroanilino)-7-methoxy-6-[(piperidin-4-yl)o
xy] qui nazoline (4.02 g, 10 nmol ), potassiumi odide
(1.66 g, 10 mmol) and potassium carbonate (1.66 g, 12
nmmol ) in dinmethylacetam de (50 m). The m xture was
heated at 70C for one hour. After evaporation of the
sol vents under vacuum the residue was triturated in
water. The resulting solid was filtered, washed wth
wat er and purified by chromatography on silica ge
(eluant: 2% 7N 20 net hanolic amonia in
di chl oronet hane) to give tert-butyl
[4-({4-(3-chl oro-2-fluoroanilino)-
7- met hoxyqui nazol i n-6-yl } oxy) pi peri din- 1-yl]acetate
as a white solid (3.0 g, 60%. NWVR Spectrum (CDC13)
1.48 (s, 9H), 2.01 (m 2H), 2.10 (m 2H), 2.56 (m
2H), 2.89 (m 2H), 3.19 (s, 2H), 4.01 (s, 3H), 4.49
(m 1H), 7.16 (m 3H), 7.29 (m 2H), 8.48 (m 1H),
8.70 (s, 1H); Mass spectrum MH 517. 25 A suspension
of tert-butyl
[4-({4-(3-chloro-2-fluoroanilino)-7-methoxyqui nazoli n-
6- yl }oxy)piperi din-1-yl]acetate (3.0 g, 5.8 nmol)
in a solution of 4N hydrogen chloride in dioxane (40
m) was stirred at roomtenperature for 3 hours. The
sol vents were evaporated under high vacuum The
residue was triturated in ether, filtered and washed
with ether to give
[4-(14-(3-chloro-2-fluoroanilino)-7-methoxyqui nazol i n-
6-yl }oxy)piperi din- 1 -yl] acetic acid 30 as the
di hydrochloride salt (3.1 g, 100% . Mass spectrum Mt
461. Exanple 12 '
4-(3-chloro-2,4-difluoroanilino)-7-methoxv-6-({
1-[2- (4- et hyl pi perazin-1-vl)-2- oxoethyll p
i peridin-4-yl }oxy)qg uinazoline



10

15

20

25

WO 2005/ 028469 PCT/ GB2004/ 003937 65 [4-({
4- (3-chl oro-2, 4-di fl uoroanilino)-7-nmethoxyqui nazolin-6
WO 20052838y ) pi peridin-1- yl]acetic acid di hydr optil/cBRw@a/003937
salt and N-nethyl pi perazine were converted to the
title conmpound (126 ng, 56%7using the procedure
according to Exanples 6 to 10. 1H NVR Spectrum
CLAEAS13) 1.94 (m 2H), 2.09 (m 2H), 2.31 (s, 3H), 2.40
H, 52.84 (m 2H), 3.23 (s, 2H), 3.65 (m 4H),
4.01 (s, 3H), 4.45 (m 1H), 7.06 (m 1H), 7.22 (s,

1H), 7.29 1H). 7.36 (s br  1H), 8.28 1M 8. 65
1. ( |s_|? A ﬂ}lbn,alq\l)&lrgngegg%gvteroé %e }f\ﬂsgpug%ll _'l__?]e (m 1H

[4-({4-(3-chloro-2,4-difluoroanilino)-7-nethoxyqgR¥azo
l'in-6-yl }oxy)piperidin-I- yl]lacetic acid

di hydrochl oride salt used as starting materi S
made from 4-(3-chl oro-2, 4-

di f 1 uor oani Li no) - 7- met hoxy- 6-[ (pi peridin ] quin
azol i ne usi t he sanme ocddure as 10 described in

Exanpl e 11: (CBlY yH+—N O
[4- ({4-gB3—l oro-2, 4-dif oani |
lin-6-yl }oxy3dpiperidin-I- yl]acetsg
Mass spectr MH+ 535. [4- (R4~
-chl oro-2, 4-di fl uoroani |l i no)-7-net hoxyqui nazol i n-6-yl }
oxy) pi peri din- | -yl] acetic acid (dihydrochloride
salt, 2.45 g, 93%: Mass spectrum MH 479. 15 Exanple
13 Pharmaceutical Conpositions The foll ow ng
whér¢inusis Oal .e50ta3,r epr esent at i ve phar maceuti cal dosage

exch R it G el b Belgfion Ao S b iSRS, oy

\\W$xyquinazo
.56.Jg, 67%:
N

R! is selected from hydrogen and (1-6C)alkyl, wherein the (1-6C)alkyl group is optionally
substituted by one or more substituents, 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,
(1-6C)alkylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, carbamoyl, N-(1-6C)alkylcarbamoyl, N,N di-[(1-6C)alkyl]carbamoyl,
(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;

mis0,1,2o0r3;
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0. 1M Hydrochloric acid (to adjust pHto 7.6)
Pol yet hyl ene gl ycol 400
WO 20050028469 . . . o o ot e 4. 5% W vPEWGBR004/003937
for injection to 100% WD 2005/028469 66
PCT/ GB2004/ 003937 The above_ggrnul ati ons may be
obt ai ned by conventional procedures well known in the

R2 1@'?1251%2 rg%)sfgicgﬂ%ﬁ af@r exanple the tablet may be

t he conponents together and
R’is Qrmceakyln@ G(D)alktmxlt (#-6C)atkymybort (AKi@alkogy,\agy of which can be
200 8469 PCT/ GB2004/ 00393 7. CLAI VG 1.
optigs! B IS5 FEHLODY il Gk apuing. &%)%E)%kylamm"

di- (W@S@f)ﬁkylaﬂnﬁos &a %;k@upzs@j)s@ﬁ@élﬁ?l Weert § id OdeRe) demtsdnyrated 50r6
sel écted from hal ogeno,” cyano, "nitro, hydroxy, anmin

membgrbdkgteroc gq]icfrmg)\yhlch ppmqaubj CORBIIS yﬂlfldltl()qal @ggegpa,@;ps selected from

onsBn S LA w5 B, (ACHISH I Sk, @y Qutomy

(1- dC?aﬁt@s@ifMl @uuf BG)HIky]cz(er@Q) al kyl suI fonyl ,

| am no (1-6C) al kyl ] am no,

orR ]gng(;l% épg@@b@y@gmbﬁwtroglg aqqm( tp_ vst@y}hmey pgelﬂtqaglpﬁg/qorméﬁaturated Sor
6 mﬁf}llt\)lél%d}lti&: g@eﬁ)aé%l’v}-nﬁ:ﬂ ofgﬁm?z}ﬂg ' E{a @%m%&o%m@@é’iected from

are in ect rogen

oxy@ex,iSpse drﬁ(@bmtm%mm(ﬂ 6@} atfined, abom i onal |y
substituted (3-8C) cycl oal k%/' or optionally substituted
proyided thapthe qeinagef neAeHi¥NeH PO th the nitrogen to

whi &patéﬁ oA Budth reﬁpsgnfnef 8@ (@Riet3Nahing)catdon il ipiseerin-4-yl-

het e ocyc Icrin nmay cont ai n "addi t1 onal
oxyher-methakpipinadddinél is a direct bond or 0; RL is

(1 B aig RS Dt onar 51 Eimbbln <Y BT fipegiain-+-y-

oxyl}p;r_ﬁleg}]gyg;‘gqh;nldﬁ;]{&; whi ch may be the sane or different,
sel ected” from hydroxy and hal ogeno, and/or a

s ulbs{ Btahme-dsuasephenyParoimokfi i o (mamhebin- 4c1agehepyl]-piperidin-4-yl-
o R oy | (2-80) al kynyl .20 {160 &l kyl thi o,
( 1-£EBahkirbsflddropenyl)dmBiG)-8+ {yfl(Sitetinmthino)carbonyl]-piperidin-4-yl-
Sl 6C allnh<eyl am no,
0XYy}-quinazo
4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(diethylamino)carbonyl]-piperidin-4-yl-
oxy}-7-methoxy-quinazoline;
4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(piperidin-1-yl)carbonyl]-piperidin-4-yl-
oxy}-7-methoxy-quinazoline;
4-[(3-chloro-4-fluorophenyl)amino]-6-{ 1-[(pyrrolidin-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)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-yl-
oxy }-7-(2-methoxy-ethoxy)-quinazoline;
4-[(3-ethynyl-phenyl)amino]-6-{ 1-[(morpholin-4-yl)carbonyl]-piperidin-4-yl-oxy}-

7-methoxy-quinazoline;



10

15

20

25

30

di -[ (1-6C)al kyl ] am no, car banoyl,
N-(1-6C) al kyl carbanoyl, NN di-[(1-6C)al kyl ] car banoyl

W@ 2006@028bkanoyl , (2-6C) al kanoyl oxy, PCT/GB2004/003937

(2-6C) al kanoyl am no,
N- (1- 6C) al kyl - (2-6C) al kanoyl ggiLno,
(1 6C) al koxycar bonyl , sul fanoyl,

4%@9?1 J§M,| fr&gﬁﬂyﬂ)am%j\%ﬂi1g&&ﬂyl@@@)w&dx@w%iwh#-yl-ow}-

anesu 'am no an
7- mhtl(oiy@@rmtdadyie, (1- 6C) al kanesul f onyl am no; m s0, 1, 2or 3;

‘é@? IhE:W ing‘i?&%? gr%l?]égg%i%@?pm?gz rgaogcf lgc%l&?]eﬁpé’ﬁdinA-yl-

oxy qzhﬁg})n@k%x g,ylhz(gfnegl 6C) al koxy, any of which can be
optionally substituted on a carbon atom by

( 1-%[tp shloosy fluprpphenyl)amigg)-aH R;{Kcameﬂtylarmm)carbonylmethyl]
Q) al kyl am.n or a group S(O) S(1-6C)al kyl where
plp?'ql’i'%@’?'(%ygﬂx’?az ohrn%a saturated 5 or 6 5 menbered

hete[(@erd-3-fludiephehiygimiep]-6-dnd(thyrpholin-ak yixastdedy nieoingd] -
het eroatons sel ected from oxygen, sulfur or NR8 where
plpqazghm -4~y bguinazqlines c) al kyl | (2 6C) al kenyl ,

GRS 11

plperﬂdlm{tgemxgt-Grmetbow}thazdlmy are attached forma

e S I R é@éﬁgaoaz@@ahm-

plpé‘rfd?lml- Qx X 9R&hoxy-q H5RinS( O 2 or NR8 where R8 is as
def1 ned above; prow ded that the quinazoline

der4- [(atcihlmo%sﬂmopheny])ammo] -6-{1-[(methylamino)carbonylmethyl]-

pipetit ATt 2RO AT BB of per 1 di n-4-y1 - oxy

}- 74—§BICHR%U AR RSN &hino]-6- { 1-[(dimethylamino)carbonylmethyl]-
chl or o- 4-f | uor ophenyl ) am no] - 6- f

Plpql 11( frof o7 rmethgxy-auinerobipes - pi peri di n-4-yl - 15 oxy }

- [{Igghcﬁror o%jlno?éﬁl g@%erﬁ‘? S [I(]Q;jl‘roéldﬁp 1-yl)carbonylmethyl]-

pxpe]m{u( mm?}nnnéthm -gainkziyik] - pi peri di n-4-yl - oxy
- qui nazol i ne; 3-chl oro-4-fl uor ophenylzam no

1 [4-HBebt qswafmﬁwl@avmwj 6l gémpemhRline4oy!

p“’éﬁ’f‘%‘s‘ PR A FPUSRARRSNIE) arm nol - 6- 1

carbonyI]methyl]

[4 D(Beﬂtﬁwbanﬂlm@mnbbminb}-m{rie[(mdﬁhmamm)embmyyl}-piperidin-4-y1-

hoxy qazpline;
oxy)f 7[’(“9t BHYSI" a P™Cuor ophenyl ) ami no] - 6-f 1-[(pi peri din-

1-y4. k(@%‘hhﬁ’@ﬁl ﬂludi’b@fe‘fl&l)’ﬂhﬁbf%)/{ll [(RX¥tHox yethyl)amino)carbonyl]-
- 7- met hoxy- qui nazol i h

pipetidin-3- )dhlemiﬂ méthbqumphmhly\b) am no] -6-1
1- u-&% oro ql frl]uorolyhe)n grgi%g}/ %J{_lp[i( S ItgylnNLb yl-
methoxyethyl)amino)carbonyl]-piperidin-4-yl-oxy }-7-methoxy-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-
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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4-[ (3-chl oro-4-fl uorophenyl )am no] - 6-{

wda2006428¥4 hyl - pi perazi n-1-yl ) carbonyl ] - PCT/GB2004/003937
pi peri di n-4-yl -oxy }-7-nmethoxy-qui nazol i ne;
4-[(3-chloro-4-fl uorophenyl ygoi noj - 6-{
1-[ (norpholin-4-yl)carbonyl]-piperidin-4-yl- oxy }
-7 @g@%}br&mﬂﬂﬂ%mﬂ%arﬁﬁo] -6-{1- [(morphohn—4 -yl)carbonylpropyl]-
4-[(3-chloro-4-fluorophenyl)amnino] - 6-

piperidirf-reyl oy} 7rmethgx y-quingzodipes] - pi peri di n-4-yl - oxy }

met hoxy- et h ollne
or s pharg O e Foplity SRR ¢
1-[ (nor pholin-4-yl)carbonyl]- plperidin-4-yl-oxy }-
7- met hoxy- qui nazol i ne; WO 2005/ 028469
2. pCP apreling@iggyative aeg)rdmg to claim 1, whereinnis 1, 2 or 3.
4-[ (3-chl oro-4-fl uorophenyl ) am no] - 6-{
1-[ (et hyl am no) car bonyl ] - pi peri di n-4-yl - oxy} -
3. 7- meybioyelineidedizatlvierre¢ording to claim 1 or claim 2, wherein n is 2 or 3.
4-[ (3-chl oro-4-fl uorophenyl)am no]-6-1
1-[ (i sopropyl am no) car bonyl ] - pi peridin-4-yl- oxy }
[ﬁhﬂﬁ%ﬁlolrnglﬁgﬂ Sjgraggoﬁ(ei%)% 19 any (r)lrtl)e] of 6(:_la%ims 1 to 3, wherein n is 2.
[(d|nethylan1no)carbony|nethyl] plper|d|n 4-y| oxy
- U|na I|n 3-chloro-4-flu yl ),am n
A B R iy ngRathoaq o HRBE e e B
- qui nazol i ne; 4-[(3-chl oro-4- fluorophenyl)an1no] 6-{
1-[ (di met hyl am no) car bonyl et hyl | -
6. pi p@qp@azplmeﬂenm@yv}e-a'{chmtng@q9n)qg¢q\(gztb¢ prgeeding claims, wherein each
£3- hIo I 0- quorophenyI)an1no] 6- 1
gbﬂ?%‘ 6%%?“% %)yl)carbonylnethyl] 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
7. 1-[4 ﬁétnﬁmlm%%y@me@swﬂ%ttww oneRpfiBe prsreding glaings yvherein each
5 3-chi
erodf € [RPREKN T B0 diupley 1
1 [ (di et hyl ami no) car bonyl rret hyl]- piperidin-4-yl-oxy
8. 4. i;{ g&g%?ﬁ% gg%faflyé?alséﬂl}gwm any moféhqprecedmg claims, which includes
a gr%u%({p%%gl%ﬁe@ art oMi\% C(Q_/)%QMBH%B i Benzene ring to which it is attached.
pi perfdin-4-yl-oxy met hoxy- qui nazol I ne;
4-[ (3-chl oro- 4- quorophenyI)anlno] 6 1

9. 1.' %Hﬁ@gh I ' Wﬂﬁ%v) fa%cr: b N‘&VX &uYVH%rfB‘I tpﬁ group R’ positioned at the

onhfé) Fz(?:pm(ﬁﬁ@fﬁofd uor ophenyl ) ani no] - 6- 1
(met hyl am no) car bonyl ] - pi peri di n-4-yl -

b
w—q_\w-lp_b

10. A quinazoline derivative according to any one of the preceding claims, wherein in the

Formula I, the group of sub-formula (i):

/@ "),

(i

is a group of sub-formula (ii):
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oxy } -7-methoxy-qui nazoli ne;
4-[ (3-chl oro-4-fl uorophenyl )am no] - 6-{
wd 2qo6/A289e4 hoxyet hyl ) am no) car bonyl ] - pi peri di nPAF/GB2@4903937
} -7-nmethoxy-qui nazoline; 25
4-[ (3-chl or o- 4-f 1 uor ophenyl }-&ti-no] - 6- 1
1-[ (N-net hyl - N- 2-

met hoxyet hyl ) ami no) car bonyl }<gi per'di n- 4-yl - oxy }
- 7- met hoxy- qui nazol i ne; @

4-[(3-chl oro-4-fl uorophen ®o) - 6-f
1-[(3-net hoxypropyl )am n6) ca onyﬂﬂ pi peri di n-4-yl - oxy
} - 7-met hoxy-qui nazol i ne;
4-[(3-chloro-4-fl uorophenyl)gm' noj-6-1
1-[(N-nmet hyl -N-3 30 (ii) .
met hoxypr opyl ) am no) car bonyl ] - pi peri di n-4-yl - OXy }

wherErm(ral hm((yfR]ﬂlonRizok hyﬂrpgen and the other is halogeno, and R is halogeno, or

(b)i{ %%@Chl e Tjor Y 12)é§ach]tgd fﬁom hydrogen or halogeno, or (c) R

is fﬁioﬁ?rﬁldlsrbhforbf |an@)ﬁﬁ} 1s7seTE%IeH¢n§Mro%Uﬁ pegdrbne; or WO
2005/ 028469 PCT/ GB2004/ 003937 -70

4-[ (3-chl oro-4-fl uorophenyl)am no]-6-{

1-[ (nor i n-4- car bonyl pr [ ]+ ridi 0 (174
11y B REPRR S HUCRERRG B b nBRBH o 8 R¥ Y hydrogen
an@@,g@g{eaglmlﬁ@latndWEfSQmoro_S 2. A quinazoline derl vative
according to claiml1l, wherein nis 1, 2 or 3. 3. A

qui nazol i ne derivative according to claim1 or claim
erein. er. Vg1l .
acc r mazo 1%e ‘?f?]w%%‘zé ac%Prdgrilga@ &%ﬁln%wg%{é\?%er el& ﬁlﬁ&lo R 215 chloro,
andlﬂ'25shy‘}drqgannazol i ne derivative according to any one of
claims 1 to 3, wherein nis 3. 6. A quinazoline
derivative accordi ng to any one of the preceding
132! aﬁrgg, na%ffﬁﬁedeﬁllvgtg‘ acc BP0 Rpai S éﬁvdﬂ@%eggﬁms QGQMF’R”]@ chloro,
ui nazol i ne derivative according to any one
andh@npﬂamedl ng clains, wherein each group RS is
sel ected fromchloro and fluoro. 8. A quinazoline
derivative according to any one of the preceding
14 cl aArﬂimna%hr‘fé"déﬂQfﬁhw&%ord%% @ QUL ofthe E)‘P&,‘eﬂin@%%lm@twl?d?em X'is
(2-) position on the benzene ring to which it
oxygnattached 9. A quinazoline derivative according to
claim8, wherein the group RS positioned at the
ortho- (2-) position is fluoro. 25 10. A qui nazoline
15.der AvqdinaglimCde@ivaii adcBrdadpytodng oaé of the p@éo%dﬁh@lcngms wherein R! is

clains, wherein in the Formula |, the up of
selenysl ﬁ‘r@mmypi@g(:m ))1-6C)alkyl and (1 6C)a1koxy(1 6C)a kyl wherein any (1-6C)alkyl

group in R' optionally bears one or more hydroxy or halogeno substituents

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.



(R5)n (I') is a group of sub-fornula (ii): WO
2005/ 028469 PCT/ GB2004/ 003937 -71 wherein (a) one of
WRI®50284812 i s hydrogen and the other is hal ogeeiDGB2a0vd/003937
R11 i s hal ogeno, or (b) R10 is hal ogeno, Rl1l is
hal ogeno and R12 is sel ectedyhrom hydrogen or
halogeno or (¢) RRO is fluoro, R11 is chloro, and
19. R12AIggimgbiaf d&ﬁvmw RI6iY to el ahB1%f Forrthita IA.
qui na o I ne rivative according to claim10, ~wherein
one of R10 or R12 is hydrogen and the other 12
fluoro, and R11 is chloro. 12. A quinazoline
derivative according to claim 10, wherein R

fl uoro, s chloro 10 and R12 is hy ~piN
qU|nazoI|n rivative 4cco d|ng to clai wherein
R10 is fluo ﬁﬂﬂzhs—Nhlor @rd_R&2 sy . 15
14. A a zol i ne deriv e accorld to aNy one of

the precedipgg clainms, wherein X1 i genJ 15. A
qui nazol i ne derivative accor diRlg"t o :ny Nie of the
preceding clainms, wherein RL is selected from
hydr ogen, (1-6C3a|ky| and (1-6C)al koxy(1-6C) al kyl,
wherein any (1-6C)al kyl 20 group in R optionally
bears, one or nore h droxy or hal, ﬁno sypstituents 16.
wheteig R nBz 8N4 mearg ay defied yeClaioe dr Ry nlg ta8d R aprp apslefined in any one of
clalmelr()ecbriP , H%Rlslg Ea%t&ﬁjféf’n dr%g 619:@1)@/ lehhoF?g aﬁﬁ] 2 -methoxyethoxy.
ional 'y bears one or r oxy or
5 substltuents 25 17. A qU|nazoI|ne derlvatlve

accordjn one of the c|ai to wher ei n

2. “Kaimagoling fepieg (BXF ACFIAHNBAF Tof#@rfﬂslﬁ B: et hoxy and
2- met hoxyet hoxy. 18. A qui nazoline derivative
according to claim17, wherein R1-X1- is net
2005/ 028469 PCT/ GB2004/ 003937 -72 19. A qui
derivatlvecgccordlng to claim11 of For

wherein R2, and m ar¢ as\defined in clai
R' and mz eHdRfHMNed i G X5
13 , amERM3 is sel ecte m hydr [

et hoxy and 3nethoxyethoxy 5

wherein RZ, R? and m are as defined in claim 1 and R" is selected from hydrogen, methoxy,
ethoxy and 2-methoxyethoxy.
10

21. A quinazoline derivative according to claim 1 of Formula IC:

O
_N>—<CH2>m—NC>~o  F

R " »
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20. A qui nazoline derivative according to claim1 of
Formula IB: 1B wherein R2, R3 and mare as defined in

wae b@soesseand R13 is sel ected from hydrogen, nepdiDgB2004/003937
et hoxy and 2-net hoxyet hoxy. 10 21. A qui nazoline
derivative according to claimgl of Fornula IC IC WO
2005/ 028469 PCT/ GB2004/ 003937 -73 wherein R2, R3 and

wheRiaE, RS aleh aﬁ‘@ﬁjs dhingll ﬂi il 2BAd R1BssSesied aomaddis dem methoxy,
ydrogen, methoxy, ethoxy and 2- net hoxyet hoxy.” 2

ethayyi and 2onethexybshdryat i ve accor di ng to any one of clains
19 to 21, wherein R13 is 5 nethoxy. 23. A quinazoline
derivative according to any one of the preceding

22. ¢l aA gEinaxd1RkRicAvilvieSicforddg td anylOhe2dk. clAmyuNa20] wheein R is
derivative according to any one of the preceding

methPey.ns, wherein mis 1. 25. A quinazoline derivative
accordlng to any one of the preceding clains, wherein
R2 is hydrogen or (1-3C)al kyl. 15 26. A quinazoline

23. derA qainaxaingcledvaliviegict @rdimgyo ameord oftthe pecedirgltlagns, wherein mis 0
clalns wherein R2 is hydrogen or nethyl. 27. A
qU|nazoI|ne derivative according to any one of the
preceding clains, wherein R2 is hydrogen. 20 28. A
qui nazol i ne derivative according to any one of the

24. pr e& gdinazpliokaleriesti vetaec@ilimg R3 an soneg df-tBpmbédihg cladms, Avherein mis 1.
qui nazol i ne derivative according to any one of the
preceding clainms, wherein R3 is 25 (1-3Calkyl. 30. A

25.qui Nﬂﬁﬁhi&ﬁle%ﬁbé’[ﬁfe'a\é&)@ﬁlg% ghyénd & tﬂ@ﬁre@&ﬁné’élaﬁﬁ‘ﬁ wherein R? is
precedlngﬁc ains, wherein R3 i's nethyl.

hydepgenar Ol-Paklltér i vati ve according to cl ai m 1 V\,hl chis

sel ected fromone or nore of the follow ng:
26. A quinazoline derivative according to any one of the preceding claims, wherein R’ is
hydrogen or methyl.
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 R? is

(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)piperidin-4-yl]-

oXy}quinazoline;
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4- (3-chl oro-2-fluoroanilino)-7-nmethoxy-6-1 |
1- (N- et hyl car banoyl et hyl ) pi peri di n-4-yl]-
w@xoopmes4enzol i ne; WO 2005/ 028469 PCT/ GB2004/ 00BOBGB2004403937
4- (3-chl oro-2-fluoroanilino)-6-{
[ 1- (N, N-di et hyl car banoyl net hylL) pi peridin-4-yl] oxy }
- 7- met hoxyqui nazol i ne;

4-(FcK18roCI1RbRarihb e PRV IN- ai@aetﬂymbiiﬁd m@rhiﬂ)blpendm 4-y1]
1- (nor phol i n-4- yl carbonyl met hyl )plperldln yl]o {

oxydtfi-mathekyqenazgline;
4- (fil"‘l%rocir] Irﬂg{)f%agﬂ l&}‘lylrngegl?c%( Iéq ([)g p(ﬂfgug% & Xiscaﬂt]on%ln?ethyl)p1per1d1n—4-

yl]dxw*tﬁﬁ@dzbﬁﬁe
o-2-fl uoroanili

4- (3[ th@]q_ Qfﬁlpﬂrﬂa@élp%ﬁwqtl)%yp%l{ eldebfrrgh@xp]%le}lrbonyl)plpendm 4-ylJoxy}
qui prﬂfollne 4- (3-chl oro-2-fluoroanilino)-6-f
- (NF (2- di met hyl ami noet hyl ) car banoyl ) pi peridin-4-yl]o
4- (%M}leromﬂﬁenmhlﬂlnﬁya-lmhanmnyl-ﬁ - -(N-methylcarbamoyl)piperidin-4-ylJoxy}
S chl oro-2-fl uoroanilino)-6-{
quinazoling @ 'N- di et hyl car banoyl ) pi peri di n- 4-yl ] oxy} 7- met hoxy

4-(3- Q‘nlor‘é‘-flﬁﬁ&lo'aﬁ‘lﬁno) 6-{[1-(N-(2- dlmethylammoethyl)carbamoyl)plpendm -4-ylloxy}-
4- (3-chl oro-2-fluoroanilino)-7-nmethoxy-6-{ |

7-methoxpquihazoline;4- yl car bonyl ) pi peri di n-4-yl ] oxy }

GBIt B N e sachamgy piperidin--ylloxy) T-methoxy-q
uindzdhAdy [ 2- pyrrolidin 1-yl et hyl ] car banoyl )
pi peridin-4-yl ui nazol i ne;
4- (34Cf(1®100%ﬂé@r@a@1m0b'}/ﬂqgmxdaﬁ1(ﬂlr(ﬁéﬂfPWWe‘l -bitsspogylppiperidin-4-yljoxy}

un%&oﬁﬁg-wethylcarbanoylnethyl)plperldln 4- yl]oxy

9 ui ndzol i ne; 4-(3-chloro-2-fluoroanilino)-6-1

4-(3dnl ¢id-B 1 byrloasiti ha)rDyremteixlyyd-] [Ai- & [2-plyreol #inl ] yoeti Y carbazibyl)
. et hoxyqui nhazol i ne;

pipegidinz4 d’%}%}’ Hunazoling oani | i no) - 7- net hoxy- 6- 1

4- (3[-&1‘1&%" izd(fn%%a‘?u 1 )-PY'- etlhoxy-6 e{r[]i dN r{n%h{/l ?rbamoylmethyl)plpendm -4-

) et hyl | car banoyl et ) pl p
yl]o}(ﬂ},qunaizollmme

4- (3- il - 7- h <6- 1. 1-(N-(2-
e o ko st R T Hoatpgraih gy oy} -
1naﬂ&hﬂﬁﬁﬁhﬂﬂﬁ; 25 4-(3-chloro-2-fluoroanilino)-6-f

1-(N-(2 d|nethylan1noetﬂgl)carbannylnethyl)plperldln-

4- (3Achlcgm]20ﬂyorpamhn@thuw¢ww ddHMNAE-(pyrrolidin-1-
yl)e%y[]&ar%)gmﬁ%l?me@y uor m— -yb]od})qu?rg%l?n Xy-6-({

4- (3oambtwﬂﬂx¢ro@:ﬁnh@)mnfétndxy}6 PIYNg@- nazol i ne;
methoxyethyl)carbamoylmethyl)piperidin-4-ylJoxy }quinazoline;
4-(3-chloro-2-fluoroanilino)-6-{ [ 1-(N-(2-dimethylaminoethyl)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}oxy)quinazoline; and

4-(3-chloro-2,4-difluoroanilino)-7-methox y-6-({ 1-[2-(4-methylpiperazin-1-yl)-2-
oxoethyl]piperidin-4-yl }oxy)quinazoline;

or a pharmaceutically acceptable salt thereof.



4- (3-chl oro-2-fluoroanilino)-7-nmethoxy-6-((I-[2-(piper
azin-1-yl)-2-oxoet hyl ] piperidin-4- 30 vyl

wG eoopoegabnazol i ne; and PCT/GB2004/003937
4- (3-chloro-2,4-difluoroanilino)-7-methoxy-6-({
1-[ 2- (4- et hyl pi perazin-1| -yl y52-
oxoet hyl ] pi peridi n-4-yl } oxy)quinazoline; or a

32.ph Lo i hablife d@ivailbsEfding W e of the precedin
2. D A PREE L BebifSEhaRl e, daiagloges A Brocass for ¥ s
claips ephich ngmarispsieithaol i ne derivative according to any

one of the precedin cl ai ich conprises either
Proﬁﬁséééss rf%f)“%géaf@mpﬁ “%ogctgﬁ‘ggmw;yf: the Formula I1:
(R5) n HN 11 5 wherein Rl, X1, R5 angps) have any of

t he nmeanings defined in claim1 exc that any
functional group is protected if ary, wth a
compound of the Forrmula 111: O ( Lg R? NR3 |11
wherein R2, R3 and m have any ani ngs defined

in claiml except that any fu ional 10 group is
protected if necessaH@®._and~lg '\ a di spl aceabl e group,
wherein the reaction isJgconvgni em¥ly perforned in the
presence of a suitable o Pro/c}ss (b) nodifying a
substituent in or glatxbdus¥rig gySubstituent into

anot her qui nazoline derivative of Fornmula | or a
pharmaceutically acceptable salt thereof, as

her ei nbef ore defined excepf that any functional group
is protected if necessary; 15 Process (c) reacting a

5 whaamPduKY RofanBorimyt any bf the\@e20i@54 0cfBrweIn ciaBn 1 except that any

PCT/ GB2004/ 003933 f( R52: n
functional group is protected if necessary,

with a compound of the Formula III:

0
Rz——N>\_(CH2)m—NC>‘Lg

\ 3
R 11}

wherein R%, R?® and m have any of the meanings defined in claim 1 except that any functional
10 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;

15 Process (¢) reacting a compound of Formula I'V:
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IV where R, X, RS and n are as defined in relation
to Fornmula | except that any functional group is
w@emsozded i f necessary, with a conpound of theCFHGBROMKA03937

Vor V: OR N R3I(CH2)m-Lg RB N -OV V 5

wherein R2 and R3 are as defhged above and mi is O, 1,

2 or 3, provided that it is not 0 when R2 is

hydrogen, and Lg is a displ aceabl e group;(Ffsgocess (d)
renmoval of a protecting group froma qui pazoline

derivative of Forrmula I, or a pharnage
acceptable salt thereof; Process (e) jing a
conmpound of the Formula Il as herej nogfgre defi ned
with a 10 conpou the Formul a"flIl as defined
herei nbefore egggpt Lg—ie OH L M t sunobu

condi tions; Procgss f0 for
compounds of the Formula |
group, cleavage of a ' 371 vative of the
Formula | wherein RL-X' is a 1- 6C) al koxy group; 15
Process (g) for the preparation of those conpounds of
the Formula | wherein X1 is O d R is not hydrogen,
by the reaction of a conpound of the Fornula VI: WO
whe20 5/ X2 8#468d RGH £BRAN4d B0BREEN 1o/ ForfrRfa ) except thathmydumnctional group

. R2, R3, R5, mand n have any of the ani.ngs def i ned

is protfectechil Reaesearr.apith 2 Rampenng of theddarmytay ogMoup s
protected if gecessary, with a conpound of the formula
R -Lg, wherei :}\R‘ s any of the neanings defined in
claim1 ex‘,ceg i é@p‘ea)(m‘r@ not hydrogen aggd rceptnt hat
any 5 fuftrT nal group is protected if necessary and
Lg is a displ gfeabl e group; Process (h) for ghe
preparation of those conpounds of the Formula I
wherein R contd ns a (1-6C)al koxy or substituted

1- 66) al rou G). ah ky hagian it | hen R®
Whéﬁ’ﬂgﬁ Sif(géye & R¥BefhbdVe ngla ﬁq 195, 13( 28cﬁn3, Bro%ded that it is not O when
is hydrogen, and Lg is a displaceable group;

‘epaNati on of those
[ -X' is a hydroxy

Process (d) removal of a protecting group from a quinazoline derivative of Formula I, or a
pharmaceutically acceptable salt thereof;

Process (¢)  reacting a compound of the Formula II as hereinbefore defined with a
compound of the Formula III as defined hereinbefore except Lg is OH under Mitsunobu
conditions;

Process (f)  for the preparation of those compounds of the Formula I wherein 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 wherein X'is O and

R' is not hydrogen, by the reaction of a compound of the Formula VI:
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(1-6C) al kyl am no group, al kylation of a quinazoline
derivative of the Formula | wherein or Rl contains a
Why@sox8469r oup or a primary or secondary am noPQr/GBRO0a®03937
appropriate; 10 Process (i) for the preparation of
those conpounds of the Fornubsa_l wherein R is
substituted by a group T, wherein T is selected from
(1-60C) al kyl ami no, di-[(1-6C)al kyl]am no, (R5)
(2-60C) al kanoyl ami no, (1-6C)al kylthio, "
(1-6C) al kyl sul finyl and (1-6C)alkyl sul fonyl
reaction of a conpound of the Fornmula VII:
15 wherein R2, R3, R5, X', n and m have
meani ngs de@ ned hereinb e except tha{al

functional )ﬁ.r_qﬂecte « R' is a

gr oup R.‘E_asN defi nl-g ere cept an?N gr oups
are replacedsnith Lg, and Lg is a ¢ 5 e group
(for exanpl €'chloro or brono) H 3 gpund of the

formula TH, wherein T is as defined above except that

any functional group is protected if necessary; WO

2005/ 028469 -78 Process (j) reacti My a conpound of the

Fornul a, VLI | : R2-N - (CH2) m N R 3 PCT/ GB2004/ 003937
whepein|R*, R},& emnanpk'n hame anyaf thgmeapings deffnpddn gl@yndfexpﬁg that any

fun o%g Fgegrbl%gtgd 1%6%135% gg)ﬁ%ﬁﬂﬁ)ohﬁ]@af tRE ¥orm dllztR 'L§ wherein R

unc rou ecessary an
hasdhsg pf ﬂne exadahmgg ﬂeﬁm;edaa chmnell aquftmlnae it3s den‘ hyuie@genwnﬂ iexenpt that any

aniline of the Forpula | X f%RS rein R5 and n
funfigpal gHRYP b Profeteriiafcrger e ardholacss §%¥Rcept

ProtcE%t(mﬁnﬁér Hérlﬁ | PRI of A EOI'ngmﬂ{cﬁto? Q{eqd)rfnﬁllarle\gﬁe?éﬁrw contains a

erein e reaction is conveniently perfornmed in
(1-6@yelkod P opmstnmtad (bf6Chalkoxyt gtbhp oaa (doCrdlgdasmo(dx sulpstituted

(1-%2\]&[353%5 ?%)iug nalgylgtflg]nogfe a quin 0 ihe Serlovfatigg of tll:1(e) Ii‘gurrlnglall 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)alkyl]amino, (2-6C)alkanoylamino, (1-6C)alkylthio, (1-6C)alkylsulfinyl and
(1-6C)alkylsulfonyl, the reaction of a compound of the Formula VII:

(RS),

9) HN
SOl
N\ 3
, ~
R Lg—R=X’ N
il

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

functional group is protected if necessary;



3, coupling of a conmpound of Formula X: (R5)n X

wherein mis 1, 2 or 3 and R, X, R5, and n are as
wheoosiozdaed ore defined in claim1, except 15 anpCT/GB2004/003937

functional group is protected if necessary, with a

primary or secondary am ne of78ermula R2NHR3 where R2

and R3 are as defined in claim1; W 2005/028469 -79
Process (B2seaigpagsmpdndoéthe RobnuByWHEact i ng a conmpound

of Fornmula IV as defined above except that any

functio group is otected if neces$9ry, with a

conpound (BE NI a V)= R2- N ~--ACH2)m R 3 Vol

OUSFRZ-H-gNa reductive i hdtion p eddr e N6 Process (m

for the [g3paration of those cofp ds %ﬂ t he Formul a

| wherein R3 is (2- 6C)alfyl yabstFtutga on a carbon

atom by an am no, (1-6C) al kyl am no,

di-(1-6C) al kylamno or a saturated 5 or 6 nenbered

het erocyclic ring which contains Nggwhere R8 is as

defin d2X§? claim1, by reacting a conpound of the
Wh%rm&ﬁé{ - XRand mdbave roy ehtheanqanfags defined in claim 1 except that any

forkof e pRSoh3h Biiecr1Phchanaidy &t B0 G5B et s Hercinberore
5 defiredni ngs defi ned herei nbefore except that any
,Lunctj-onal group is_ protected if necessary, wth
Wity aRgpilige of thg Hosmyladdit abl e primary or secondary amine,
and whereafter any of said processes, any protecting
group that is present is renoved. 15 33. A
phar maceuti cal conposition which nprises a
qui nazol i ne derivative of the frmula |, or a
phar maceuti cal | y- accept abl ¢ t hereof, as defined
in any one of clains 1 to association with a
phar maceutical |l y- accenq .

IX

wherein R’ and n have any of the meanings defined in claim 1 except that any functional

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 m is 1,20r

3, coupling of a compound of Formula X:

(R9)

n

wherein mis 1, 2 or 3 and Rl, Xl, RS, 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

R’NHR? where R? and R are as defined in claim 1;
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20

20 34. A quinazoline derivative of the Formula | as
defined in any one of clains | to 31, or a

w@basoesaeut i cal |y acceptabl e salt thereof, forPCBeBa®4@a03937
medi cament. WD 2005/ 028469 PCT/ GB2004/ 003937 - 80 35.
The use of a qui nazoline dertV&tive of the Formula I,
or a pharmaceutically-acceptable salt thereof, as

Proesss fd By mastingriccomtpognd phEormulol\8as defincti@bove except that any

- ' f in .t rodquct j on
R R S
animal. 5 36. A nethod faoD producing

anti-proliferative effect N\n m oded_a_nirral_in
need Ioof such treat g |ch€tg\gﬁﬁ{m&s adm ni stering

to said animal a quinazoline derivativid of the
Formula |, or a pharmaceutRcally acceptabl e salt

t hereof, as defined any one \pf claims 1 to 31. 10 37.
A compound of the Forrmula VI, VII, VIII, X or XX as

usidghireR@tivdaindtion groc@durd salt  thereof.
Process (m) for the preparation of those compounds of the Formula I wherein R? is (2-
6C)alky! substituted 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%),

9) HN
RZ—N &—(CHQ)m—N O XN
I 3a
R —
R—x' NJ
XX

wherein R* is Lg-(2-6C)alkyl, wherein Lg is a displaceable group and wherein Rl, RZ, X' R® ,
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.

33. 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

31 in association with a pharmaceutically-acceptable diluent or carrier.

34. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 31, ora

pharmaceutically acceptable salt thereof, for use as a medicament.
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35.  The use of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable
salt thereof, as defined in any one of claims 1 to 31 in the manufacture of a medicament for

use in the production of an anti-proliferative effect in a warm-blooded animal.

36. A method for producing an anti-proliferative effect in a warm-blooded animal in need
of such treatment which comprises administering to said animal a quinazoline derivative of
the Formula I, or a pharmaceutically acceptable salt thereof, as defined any one of claims 1 to

31.

37. A compound of the Formula VI, VII, VIII, X or XX as defined in claim 32 or a salt

thereof.



