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QUI NAZCOLI NE DERI VATI VES AS TYRGCSI NE KI NASE | NHI Bl TORS
The i nvention concerns certain novel quinazoline
waleooewatisy’es, or pharmaceutically accept abl e seET/€B2006/000656
t hereof, which possess anti-It-unour activity and are
accordingly useful in nmethods of treatnent of the
human @REnayriRE RR&YATIVES AsnYeitish P @hiss GREESITOS S
processes for the manufacture of said qui nazohne
derivatives, to pharmaceutical conpositions containing
themand to their use in therapeutic nethods, for
EeAiRngioh Bohdend RAYHARIVET §1ifdzo TBIHGARBRM S of Markh8euktiBally
the prevention or treatnment of solid tunour disease in
accepdable patisihaserfe whivhipeasess e htvampuraetivity dod ey adcordiegly gseful in

are continua respondi n 0 di verse
men oA B g RRR ST Ak BRAGT Lo, BisiiieR i cppeerns processes
for tHeahmReR 1€ b SaidhibiblAB deFfigaives 1 plaitaseeticaN@ngpositions

regul ate a wide variety of physical responses in the

containipg thepanddp wepipyss|in frer apepdnmictiofs. dpenample Brthe manufacture of
medifEORE ﬁs{ﬂdch Lelobielofy ormgttn)?@ﬁgg)ﬁés%)gi:d{}@:ngﬁ% cgket%@lnsa hfblooded

ormof a dfverse varie ctors
animalrsothuel mgn.growt h factors as well as paracrine and

e crine factors. By binding to specific )

¢ i eficar SERBGHE respaliae 19 gamadivere egFaelvlphgnals that
enabR¥biiARRdatibR beSidR k11 @itﬁiﬁ%n!o?édhﬁsﬁr?l Tt KigAhld uhdi9 wide

pat hways, therefore transducing the signall across the

varieyl cfpimpisina mbspansesam theadell onvilmdjng hesliferaliion, diffdrens@kibn t apoptosis and

. d to jt t [ L.ul [ Is. Ma f
motife§e B0 el SRk bt Bm B ets “PRE Lol bfiRgors
inclu@ing GesHthFhctbiRis PR pariHad heerboOtaBloRs ByBidAEQo specific
involved in the pronotion of these diverse cellular

transpeBENRS seceptpht thrse Siptnsisyntagraterthe extragellgar signagéq the intracellular

signafifl B b SnbRR BhRGuDhe TRE b Sk P Rl M g
allowadiig fhb dndividns cehits ebspdndadolitspixaheilnkr sigasideVday of kiese signal

manmal i an gengne. . As phgsphorylation is such an . ‘
transqiq;ﬁg]@p pg}gpss,e%@ghs;ttg@ Wvg@&%gmogﬁﬁsiqﬁ t]@qig10§p1§m§]|at1on of proteins that are
. ion..or RN L Si.E
ol RSB AROAITRSE s LEIEEH LR, L AP o
target potdits is regabial bwdpeciiclkimpsesmnd phospidiidséethendre a¢spomsitala dor the

3o TR S B! TR o SRR,
pho s]%_@@ﬂaﬁi@ﬁi@ |sicIs RO drat re@uldidiP Bleckiinidnl 85®e kighQiStk#8duction

i nases are nutated to
process, it is therefore not surprising that aberrations in these intracellular pathways result in
abnormal cell growth and differentiation and so promote cellular transformation (reviewed in
Cohen et al, Curr Opin Chem Biol, 1999, 3, 459-465).

It has been widely shown that a number of these tyrosine kinases are mutated to

constitutively active forms and/or when over-expressed result in the transformation of a
variety of human cells. These mutated and over-expressed forms of the kinase are present in a
large proportion of human tumours (reviewed in Kolibaba et al, Biochimica et Biophysica
Acta, 1997, 133, F217-F248). As tyrosine kinases play fundamental roles in the proliferation
and differentiation of a variety of tissues, much focus has centred on these enzymes in the
development of novel anti-cancer therapies. This family of enzymes is divided into two

groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and the SRC family
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constitutively active forns and/ or when over-expressed
result in the transformation of a variety of human
wa@edb®9o1dhese nmutated and over - expressed for nsPOF/GBR@®6/000656
ki nase are present in a |larde proportion of human
tumours (reviewed in Kolibaba et al, Biochimca et
Bi ophysica Acta, 1997, 133, F217-F248). As tyro sine
respektivedys elSropl thy résulisiafha kg nunahes of ptudien Ecpiding the Fhmpag{Senome

. and di rentiation of var | .0f. i e c .
projefio bt AR Pl e el B8 e AR g Bt i 58 are of
the re@éptBONHE a3l aedTeR ndnhetgRbeype. TThese tanbe yoraparansyatized in to

is divided into two groups - receptor an on-r eaéeo%tor
20 regspidiiosing kingseandel QuonErsrepte WhSEIed<BAsg St gm@heﬂ imson et al,

] egd oV Fromthe results of a | arge nunber

@@%@@s?%ﬁé@ ﬁﬁ?lﬁgﬁg t he Human Genone Project, about

9rheyt@pioreyvbinakimabaaee bfemtidudaritipbitenteiin theheansomion of
it AR B S e i FESPhf ABnd08s f fan e
plas hiaiE BF ﬁfeicéﬁgo bBsd &) APrabQRERIRAMAILY dAHAIAFoKihBR Sfecific ligands

and 10 non-receptor tyrosine kinase sub-fam|lies

(such(ardipidesmnl @toveth FagtoOfé@Hefoe the H(GIO Redeptors 5SBaMdEmEligang gesults in

receptor . tyrosjne.kinases are of. . j . [ t
the R0 O i HERPRR rnoiF Sp B P B RLS ¥ ioch TP Rl ot
porti6ibt b BdcepoR! THibE@ALy pHoesid Tl lated Re @lyyeaiy ahidbnsids WMiiatdet
span the plasma nenbrane of the cell possess an
protegnst reaelting iyl the tignsskiction efopraliferative sigmalsiackyse therplgsma membrane of
the ¢ { gands (such as Epidermal G owmh Factor (EGF) for the
Receptor). Binding of ligand results in io the
&ﬁt kivabnh oiat mtg eéﬂ%fmﬁeﬁmcépsorkym me kanzgspwvhich inctde/EGYR,
that_is encode y the intracellular portign of th .
crbB3 G2 ut 8hd croRfioa deRbeLY IBHYSHHBTV e Ee RIRJ ey Esurvival of
tumo@LAIR é?e%e_‘év?ed' i dl%ﬁ&)fé et OBRIBES 1., 266041101 1695 NOh hechanism in
transduction of proliterative signalsS across the
whichlttds nan eeavbompbistofl it heovetipressioniof thensewptotaithe pretedr lsmel,
famly of receptor tyrasine kinases, .which.include
senciefip s Yl gste SPEEEY SPbER e tRE By Whmon human
cancéroVieh¥edd 'iﬂ‘K@H(}Jp&' 461t Aev.aralckf Résat1000, 2N A5 petickiay dleastfcancer
tumour cells (reviewed 1n Adayioye et al. , ENB

I O J,
(Sairebey et 4k, Brita b dancem 49 %Fe SR Hi% FvpTin girale Kncogenedes., 4888, 3, 21;
acc ld shed i ONEY. [ HJ% gg r
SlamPH g?%!!c, gc%enge,llgg%%g)é%%ﬁﬁgﬂgg %rllea%{ C r &eﬂ%ﬁ., 1994, 29,73
and refelvedl il 841b@0n el ili, LritaReh €ricob Bleaiakdd 1095, 18N Y8 ommesmall cell
human cancers (reviewed in Kl apper et al._Adv. Cancer

lung reagers (NB§d6-s) peludimy adenppprgigomasdagmy et al.« Brit. J. Cancer, 1986, 54,
265; Reubi et al., Int. J. Cancer, 1990, 45, 269; Rusch et al., Cancer Research, 1993, 53, 2379;

Brabender et al, Clin. Cancer Res., 2001, 7, 1850) as well as other cancers of the lung
(Hendler et al., Cancer Cells, 1989, 7, 347; Ohsaki et al., Oncol. Rep., 2000, 7, 603), bladder
cancer (Neal et al., Lancet, 1985, 366; Chow et al., Clin. Cancer Res., 2001, 7, 1957, Zhau et

al., Mol Carcinog., 3, 254), oesophageal cancer (Mukaida et al., Cancer, 1991, 68, 142),
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et al., Oncogene Res.,
1987, 1, 149; Kapitanovic et al., Gastroenterology, 2000, 112, 1103; Ross et al., Cancer
Invest., 2001, 19, 554), cancer of the prostate (Visakorpi et al., Histochem. J., 1992, 24, 481;
Kumar et al., 2000, 32, 73; Scher et al., J. Natl. Cancer Inst., 2000, 92, 1866), leukaemia
(Konaka et al., Cell, 1984, 37, 1035, Martin-Subero et al., Cancer Genet Cytogenet., 2001,
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20 (Sainsbury et al., Brit. J. Cancer . 1988, 58, 458;

Guerin et al, Oncogene Res. . 1988, 3, 21; Slanon et
wW@Re06/09@863 ence . 1989, 244, 707; Klijn et a!..PGre82i06/000656

Cancer Res. Treat. , 1994,-39, 73 and reviewed in

Sal onon et al., Crit. Rev. Oncol. Hematol. . 1995, 19,

183), non-small cell |lung cancers (NSCLCs) includin

127, Hdpnoetiac (Hdlstom(ctel ryanser Res., 2081 81, 2420), Teadaad neck (gShiga et

ot Hget N 3o 204 985 Bt canelhQiypy PI” Rggladily 0ot 45

188). 284 RorZmrBmaiaidefissats @b testdd for expaesion dRele erpB Zﬁlﬁily ofreceptor
1850) as well as other cancers of the |u Hendl e %
tyrosige kingggsdeis eapgqte thatithein widespread prepplengs ang preance will'be further

2000. 7, 603), bladder cancer (Neal et
enhan%&%%g?ét{&re 1985, 366; Chow et al., din. Cancer Res.

As 2&tequéncel X5ke nﬂ@mguhtlon bf oneMid m@arof itheeg recept8rs, 8¢ jvidely

WA T T AT T
plogrﬁ)ts@ 'f&céﬁe EQ%@ (BlBARP LI, @in. (AREQIERRE 2608,7, 1858 KRB al, Cancer

apl tanovic etal, Gastroenterol o y . 2000, U2,
Mgﬁ&n PGS 181 5%, Yu ecahdipessayse 2600, 22306713)- 554) ,
cancer of the prostate (Visakorpi et al, H| stochem L.
I 968@itioR 4o tHB4 clikoadimdatgsad wealtlpofgoe- cgmcalmfong;@ﬁ@; suggests that

the eq%é&g)éléﬁog r?quwé(ﬁggrgéJ?é 1|Ear1]sse'ééq‘e| mvi qg m dg]}ljién(lj 8%1%5f0rmatlon This
mclu&@srthé ObsetREDAs Bt Rbny tuGERUE GEIl Eﬁ@&ive@xp@sg@l&ﬁdr more of the erbB
2001, 127. 174), ovarian (Hellstromet al., Cancer

recepforg mthaBEGFMC@}bB%Wh@J apsforeedkinogimgamepr gglls hla%%\ﬁle Hbility to
200
ransffline g 30, Afs iRl BRGHAA, HeGPRERE: (CHRNDY wlhsgenic

mice Ttlhzﬁ IVEBxRES drEBL ebrt@ieowsty dewdi pomnohirst 1hehfemb181ﬂaayrglayd In

receptor tyraosine, kinas t is expect t hat
addltwnd@ Sp eIPheE PAPEEBIGHh %Fugﬁﬁi%‘feeﬂ% WFE ﬂ]é‘ Plﬁ} P erative
etfecRIMARDE %gc} otk oﬂ Enédlﬁxtg Sut oS oPABRNSBAUEHEBe by §HR1 molecule

ms-reg e or nore of thesereceptors it
mlubntersv\dmiejnymtkmalgammabrmﬁalbltqmnytlbqglm&r@ldy@ddﬁé’[@dﬁ plmetal,

nDr Y ﬁgg& 53? g#g(sh j,"rﬁg%ft ?1@% ge%%{ac}:ggﬁmgﬁhaé Qt%ﬁ%r)f these receptor

tyr osgr@rl&?a[seﬁﬁﬁuld BOGal@ as hdeRctiOmBibabr 8f the @ﬂﬂﬁ&ﬁtmn of mammalian
I nvestigation . 2001, 19, 554, Yu et al, Bioessavs

canc@G6ls (Yaslver d.7Suience nl 988243, 833, Kdibahe gl cBioshiggia et Biophysica

Actasju‘%geiﬁ T?ﬁ;—{_ﬁﬁ%t é§%%8 eg r%?’: iOBb éhcdgg é) r1@569?)“5701 Mendelsohn et

al, 2600) @8BSeeE19, H86D-6565) n cel | uI ar t ransfor rratl on Th| S
i ncludes the observations that many tunour cell lines

PNEHBMPHB ESuR TSI tyFBdife BihadelihiBit®B, Iressa (also known as gefitinib, and

7D1834) and Tarceva (also known as erlotinib) have been approved for use in the treatment

of advanced non-small cell lung cancer. Furthermore, findings using inhibitory antibodies
against EGFR and erbB2 (c-225 and trastuzumab respectively) have proven to be beneficial in
the clinic for the treatment of selected solid tumours (reviewed in Mendelsohn et al, 2000,

Oncogene, 19, 6550-6565).

) ==

Recently mutations in the ATP binding pocket of the intracellular catalytic domain of the
EGF receptor have been discovered in certain sub-sets of non-small cell lung cancers
(NSCLCs). The presence of mutations in the receptor appear to correlate with response to

EGFR tyrosine kinase inhibitors such as gefitinib (Lynch et al, N Engl J Med 2004; 350:
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receptors and that EGFR or erbB2 when transfected into
non-tunour cells have the ability to transformthese

W@ e0b®9016hi s t unouri geni c potential has been fRCT/BBR0O06/000656
verified as transgeni c ni cedt-hat overexpress erbB2
spont aneously devel op tunmours in the mammary gland. In

addition to this, a nunber of pre-clinical studies
2129@&3%, Rienoha: Sciewd 208430401495 H100p ,eq&tapuglelt i espmingcoyident that
knoc
e cpge B OS ARBPY b 250y B E BT RBALNS bEecied

by EGFIQinftitdt@iny aRMAE] H0HAeeh GEvibMRCA thatVipate hmﬂmm reatus ina
Oncogene. 2000, 19, 65502 Thus it has bee reco %
differepfzphosphorpRtien Batir Haye eﬁé@@}ﬁf%‘? cQupased e IElilfﬁé -type

recepgo:}g Fﬁ%n(fﬂt? %18%%1% %l#l&h! ?nu"i’:ﬁn an C«gaﬁt]bfé %elb&?\’ ? trrﬁl:{sdﬁ’ée stuPﬁval signals on

er a cer Yai sh et al
whiclBNISERER . bed@88 depvhderd 3 :Bnhﬂbﬁubn bhthasesigadls b)Bccammlmds auCélt as
Bi ophysi ca Acta

l 97, 133, F217 - i di
gefitigp m%o%ltﬂ & b iply o Eeish 54 Ao Loroee 280 305
1163+ 2@@@ Rt néel? thelﬁhlb@&ﬁloofﬁﬁeﬁﬁm tﬂ%@mﬁ elake FObSIE Wild-type and

Kinase inhibitors, Iressa (al so known as
mutatgéfrecteptmbl,s aanohpZdi8 3argetthet wmﬂftb@axp(ealeééo RYfoidde agsanti-cancer
erlotinib) have been approved for use in the treatnent
bf advanced non- snall cel | Iung cancer. Furthernnre

fi S USI n 1 b| t a R
Y e R b e
been HOteBBd BRNES hiledech Bnplatedlth Pla§ of 10l mhaluhﬂﬁﬁbf@m m@ﬁgnant
sel ected solid tunours (reviewed in Mendel sohn et al

prohfzmxye dgseedsgesieh aiysor@@séB%ﬁaysat el Ahagm. Dasa 20B, PA3; Blder

L T )

Neplesll, 2800, 3/18) seh&o m‘lemsm amimhﬂenmé (Bdkemgyeran ab,rKldneV Int., 2000,

38, Sihpdi hiscBf FRIeaiEs L i B o B BRI Ga s nases wil b

w0 L B g Sl M

prolif28@#n. 304: 1497 1500), alt hough it is becom ng evident
hat,. t he, n|c ben its of ounds suc
%@39{% Spne g P b PR Cp s Bufidan de BGFR
tyro slﬁié k'i:igzg Y B Lems ﬁkl%l@eatrhént Ragiseaesofeanink af &@ rtdpadatory
stinulation results in a different

tract ph@gig@lhgf fpr exdraple paflammeatory diseasa red Chendp ObHEIEF B TRmAry
Dise%gggﬁﬁh}.gﬁe@iﬁ% gtn .. (E%é{ %’(gfglég %%ggggogﬁ{(%@g}a ét al. Proc. Natl. Acad.
Sci USANS9 06, 3081vindd. -RSBaRal & abNThorax 2004, 59).

Patent application publication numbers WO 96/33977, WO 96/33978, WO 96/33979,
WO 96/33980, WO 96/33981, WO 97/30034, WO 97/30035, WO 97/38994, WO 98/13354,
WO 00/55141, WO 00/56720, WO 02/41882, WO 03/82290, EP 566 226 and EP 837 063

disclose that certain quinazoline derivatives which bear an anilino substituent at the 4-position
and a substituent at the 6- and/or 7- position possess receptor tyrosine kinase hibitory
activity.

Patent application publication number WO 03/082831 discloses
4-(2,3-dihalogenoanilino)quinazoline compounds substituted at the 6- position by a
heterocyclyloxy or heterocyclylalkoxy group which are erbB, particularly EGFR tyrosine
kinase inhibitors. WO 03/082831 discloses as Example 25 the compound:
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whi ch NSCLCs becone dependent. Inhibition of those
signal s by conpounds such as gefitinib may contribute

wao eooblogoles fi cacy of such drugs (Sordell a et al PCBCB2IU6H00656
2004; 305: 1163- 1167). Acebrdingly the inhibition of
the EG- tyro sine kinase in both wild-type and nutated
receptors is an inportant target that mould be
expected to provide an anti-cancer o eife
Anplification and/or activity of nenbg "the erbB
receptor tyrosine kinases have been ge ed and so
have been inplicated to play a roHNin g nunbér of
non- mal i gnant ollferat e dlsord-rs sych as

psori asi s (Ben- , 2000, 6,
933; El der ef SCI nce 3 811) beni gn
prostatic hyp pI asN Kupre , hit. Urol.

s Nephrol . 20 3Z,73), %t heroscl é\l‘om s and

restenosis (Bokeneyer et al.. Kidney Int. , 2000, 58,

549). It is therefore expected that inhibitors of erbB
and ctngie steesodgoners thyreof imigxdniplad@s wi Il | be useful in the

treat hese. and ot her nt dlsorders

oDy RasdL olsBiRGIRS of ErerepSed B ARG iaid

i nhibition of the erbB type receptor tyrosine klnases,

such as the EGFR o tyrosine kinase, may be useful in

the treatnment of di segdses or conditions of the

respiratory tract, i di ng, for exanpl e,

i nflammat ory di seg 3ad~ghroni ¢ Gostructive Pul mn

|-H Kimet al. Chest 2004, 126, 838, cl

aR LRy dc. Nat | d. Sci UEg ?l F
N OS@ P. et al . MX 2004,

ppl t|8 pybt ™NGgt 1 on nunber 3397 ‘ //,

6/3 978, |V\D 96/33979, 5 WD 96/ 33980, W Nao

97/ 30034, WO 97/ 30035, WO 97/38994, WD 98/ 13354, WO
00/ 55141, WO 00/56720, WD 02/41882, WO 03/82290, EP
566 P 837 063 di scl ose that i
qui nﬁ@r%f‘ef’? erivatives which bear ah~ anEﬁi no

Supsdd tehefls, BdwENE, #ndRAb Fihe furdtied cempoaslks intithegoddh-vivoeactivity

6- and/or 7- p05|t|on possess receptor t r05|ne ki nase
togethertvigh inopry vesbphapinasologicPshameteriiss cempaish YHbmosyy R tyrosine

kinage ﬁguor\s/%a(r)t%u(%ar% goﬁpoq{nﬁ‘s: 28§8 selective BGFR tyrosine kinase inhibitors.

For example, there is a need for novel compounds with advantageous and/or improved

characteristics in, but not limited to for example, (i) physical properties; (ii) favourable
DMPK properties, such as high bioavailability and/ or advantageous half life and/or
advantageous volume of distribution and/or high absorption; (iii) factors that decrease the
liability for clinical drug-drug interactions (e.g., cytochrome P450 enzyme inhibition or
induction); and (iv) compounds with a reduced liability for QT interval prolongation
patients, for example compounds which are inactive or weakly active in a HERG assay.
We have now surprisingly found that certain 4-halogenoanilinoquinazoline
compounds which carry certain carbon substituted piperidin-4-yloxy groups at C6 on the
quinazoline ring, exhibit a combination of favourable properties, such as those described
hereinbefore, for example a high in-vivo activity together with good DMPXK properties,

including high bioavailability and good absorption.
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4- (2, 3-dmal ogenoani | i no) qui nazol i ne conpounds

substituted at the 6- position by a heterocyclyl oxy or
whedoengnye| yl al koxy group which are erbB, partPCTIGBRI0E/000656

EGFR tyrosi ne kinase inhibtfors. WD 03/082831

di scl oses as Exanple 25 the conpound: and certain

stereoi soners thereof in Exanple 46. WO 03/082831 al so

diVEithoos edshizgstoErpiypihesthe gompouns disclosed Bribe pregent mvention

Ex | e 24 Exanpl.e 47 There renai Q :
pose P i R PSR R TR AL Rl ross.
is belieQ&etHatthe WbinBoinimRRyade phaitraealue effealbyohar efdikiblt®hiof one or

conpared with known erbB tyrosine kinase |Eh|b|tors

more phteicce rnijy eloiprriordsTosingkingses thel e iplregar e signal
transc{r%{elgﬁ ;s o§ s WhidA$6d 8 eﬁé}éﬂfe?atloﬁ%ﬁc yEAIRESs, Th B%ru%ul'als i%s believed

novel conpo advant ageous” and
that themepeeddcoithe pteeentsﬁvemaon provinlet anremti-thinoiit efflect by fwaw of the

exanpl e, (i hysi cal o erties; (ii) favourable DWPK
selec YQ&Q%PFFE%” TSI KHa%i oavai | abi lity and/ or

a%@&’eﬁ&@ iy &b@qleé%ﬁdnfs EpRAGH 8Ty POMRNRE @Bk MelinteRiedfto include

di stribution and/ hi'gh absdorption; (iii) factors
bodlwﬂéﬁmﬁamdemsaﬁﬂh@wpkmbwﬁﬁ$wp¢ &ﬂbwﬁﬂ@b¢mﬂmﬂgidﬂwdﬂﬂl

mut%]rg’%e Mﬁﬂggﬁl} elgﬁ aihticéttg %ﬂ{}g%[ﬁ% %ﬂn} eq%n!s EP él%s&ﬂu{)gns in one
or mdrk 8P itel di¥nd Bkt &AEoddHe@Eptals sRECASIRGER | ON I n pat i ents,

for exanpl e conmpounds which are ipactive or we %
ac@éngeallyrtheicoiEpunEs Qhihe PIRSCPAPEeTOW PSBICHY P@Pﬁ’fg}%‘b YA RGLvity

againlf ik e SR 1B S RALRASARR N DA AREO TR RBIRAIICIR tyrosine

kinasgs, ReHilsthhdbsessinl Qs p@f@ﬂﬁﬁnlﬂbrﬁfctﬁl[tyfa@ﬁnﬂmthmzkmimsm The

ring, exhibit a conbination of fayourable properti
compouBES e PSS GBI H PETHEALY Dol Agt Lot Fie EGR

tyro S{He%ha{s oVl \RardF thedrb ¥ ttngﬁﬁcgﬁﬁaé@ tAbc@EHl%?%l ﬁlay be poss1ble to

Ies, including hig I oavai | y and good
admmis&o ambmpnuﬂﬂ atchomlhngmsthea p@setno mvnpthcgn athredose Hint tsowpitiergo inhibit
dlsclos d in the_ present entl 0SS
FRA%PHRE glﬂé‘@‘ﬂ‘f I5t By pg g s St PPQRSRP2 g5 or bapsine
kmas@E‘ PhS idMdhiSe RILPHiAGH ﬁﬂiwd%ﬁ%&ﬁéeorhﬁodn&s B@Jotcﬁﬂ%d) the @tesent
t he conpounds provi de an anti-tunour effect of
inveritiomithast plomd@ freatmeentsy forpenslitiss mppsliasedby EGIR tyrQﬁfne & Kinase, whilst,

for eyée}engﬁl ,lt 1%{11}& i gtrs]l?aobﬁe s1 ggﬁec\tlt\g hl%rag bé Q%’sgL%éEeg vblﬁl fhg Gnhibition of

othe§Rsivk&fimlséon of tunour cells. In particular, it |s
bel i eved that the coaﬁounds of the resgft I nyentj. Ny
prA¢eaading o a st 26Regh el the fFvEBHOLeRdy PEVIded e quinazo e derivative

of the formula I:

R O HN
N 0 X
RY | N
N _
R ? N
I

wherein;
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sel ective inhibition of EGFR tyrosine kinase.
References to erbB receptors, particularly EGFR, used
wheooeiopnies e i nt ended to include both w | d-typeP&rndB2006/000656
mut at ed receptors unl ess spécifically stated
ot herwi se. The term "nutation" includes, but is not
limted to nucleotide in-frane del etions or
m isdb%to'rﬁuti ons in one or nore of the exons that encode

n he conpounds of the
each @g‘ﬁﬁ j’&ﬁﬂ‘? ?f'ﬁne 0s [gff%rgtpgsthg |(§1’h| bitory activity
R? 9GRSt fréeyefdaEn heCEPIONRIKyYr 0si ne kinase fanily,
. particularly by inhibition of EGFR tyrosine kinases,
R® ighydregenpeadessing | ess potent inhibitory activity
1$9e"i‘éc &fr@ﬁﬁ%ﬁr géﬂﬁé@@ﬁ@ﬁ& gonpounds of the present

nven o]y SS su ant | aI |y better potency against
ora;ﬁlhﬁnﬁ%anlyraowpmlddaﬂtahﬁemﬁ/er that of the erbB2

yrosi ne_kinase, Accordingly,,it, may he pass
Ig@ﬁf: gmbp dimezt %gthﬁg}yﬁlan%@g? x’i %ar %'(fa%(]ﬁg ,pv?lgslémay e i same or
dlffeﬂeﬂtv &l Eé‘»tR?qs @p&é atutyrli R nsabbégiapat to inhibit EGFR

tyrosin I nase V\,hl havi ng n6 significant effect
R* is spentedefrinBydrogon hed (lt Wvékm,eorla mvage@ceuw%lys?épfé%%bl% galt thereof.

I nhi bition proyvid c

TR el FREBA Fon 2y B SO0 DL e pe it of Birkdéh, i
selecte@rk F08D, Blﬁgfoﬂin@d)r&ho EGFR tyrosine kinase, whilst,

for exanpl e, reduci ng undesirable side effects

Trapother embedimgntan isg oh31me & rinflpereiaag thy oty Sglected from

ﬂuoréyc or{)ggd%% nases. According to a first aspect of the
PAVention there is provided a quinazoline derivative
afanbiher é@bsdinant the andies gfd‘mpmt it® 4lpostticoroiBthe qemenolRE,ring in

ot T e SR ShaSe L Sh Tt B 380G, e
ﬂuor iR, BorbiioSE Fﬁ%@hﬁ& @&M&%Oﬁ@faﬂfb%a(nlhﬁ)%l 3(22'1|]lord32 4-

phar maceuti ca acceptable salt thereof. In one
dxﬂummhmﬂinarent of the invention mis 1, 2 or 3; each Ril,

ﬂha ther élmb x utngnet the Bnlino group at the 4-position on the quinazoline ring in
formula I is 3-chloro-2-fluoroanilino.

Tn a further embodiment the anilino group at the 4-position on the quinazoline ring in
formula I is 3-bromo-2-fluoroanilino.

In a further embodiment the anilino group at the 4-position on the quinazoline ring in
formula I is 3-chloro-4-fluoroanilino.

In a further embodiment R*is (1-4C)alkyl.

In a further embodiment R?is hydrogen.

In a further embodiment R*is (1-3C)alkyl.

In a further embodiment R?is selected from methyl, ethyl and isopropyl.

In a further embodiment R? is selected from hydrogen and methyl.

In a further embodiment R? is methyl.

In a further embodiment at least one of R* and R* is (1-4C)alkyl, for example R%is
hydrogen and R* is methyl, or R? is methyl and R* is hydrogen.
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different, is halogeno; R2 is (I-4Calkyl; R3 is
hydrogen; and R4 is sel ected fromhydrogen and

w@ keod@@Ebkyl ; or a pharmaceutical |y accept abl ePGHIGB2006/000656
thereof. o In an enbodinment-8mis 1, 2 or 3 and each
R1, which may be the sanme or different, is selected
fromfl uoro, chloro_and bromo. In anot her enbodi men

i stz fyrther er@b@nmnq R Seléﬁf@dm rsogree (RECSI, for example
R* 1ss$g egt%& %rrg fl)? a hl eﬁﬁ/ oﬁﬂd %Bﬂioﬁglo g&b‘re E&@ﬂg{l GE 8D methyl or

Itiron
Rﬂsd{iﬂm@mlme rlng in formJIa | is sel ected

fr cHor o- | uor gani hl or o- 5- ;1. uo n
BT e die e b (1D PR RATaRIS s bt BIEHat g Rty
ethyl%ngqgogﬁ(gb}g 6-di fl uoroanilino and 3-chloro-2, 4-
ro anilino. In afg‘rther enbodi nent the anilino

gr bugpfuathet ¢reboflimest R and Rorare hethdyéregenl i ne ring in
formula,l is, 3:chlaorn- n a. furth
b ofioRnks SRt s Sl SO i peltBred gl bt BRfc1-
30) aﬂdyll §{cv4 @)ldnﬁtﬂe RP Eh@tnbtﬁ?flf @AMt igsdledt&d from hydrogen, methyl and ethyl. In a
- br onp- yor oghilino. In a further enbodi nent

furthawmb%mgxato& pPrgkR taie bathpeethyli dma sl firehey enﬁaélmemhgbfs methy]

rmula | is 3-chloro-4-fluoroanilino. In a
andlg r?’ﬁh%g]él?rbodl ment R2 is (1-4Qalkyl. S In a further

enhoglfumbet exmodmehwmene gethyl bAhadrbgert AR emmadhlyie nt R2
|s(I-3C)aIk In a further enbodi nent
f r By T g PNt theg 1 @Bmdsgwqum%dgwf@z WHe P ka1
whez%{ﬁ?md' ment R2 is selected fromhydrogen and nmethyl. In
urther enmbodinent R2 is nethyl. 0 In a further
m isdrydcli ment at | east one of R2 and R4 is (I-4C)alKkyl,

R SRR R RIS, i o
R’ B‘Eele@te&%lo@&hﬁdlyi @iyl Bydlisegepyand (1-3C) al kyl, for
R’ 1es)i1{;gpo g%n and
R? is selected from hydrogen, methyl, ethyl and isopropyl (particularly R is hydrogen or
methyl);
or a pharmaceutically acceptable salt thereof.
In a further embodiment there is provided a quinazoline derivative of the formula I

wherein:
R? is methyl;
R® is hydrogen;
R* is selected from hydrogen and methyl; and

the anilino group at the 4-position on the quinazoline ring in formula I is selected from
3-chloro-2-fluoroanilino, 3-chloro-4-fluoroanilino and 3-bromo-2-fluoroanilino (particularly
the anilino group is 3-chloro-2-fluoroanilino);
or a pharmaceutically acceptable salt thereof.

In a further embodiment there is provided a quinazoline derivative of the formula I
wherein:
R? is methyl;
R® is hydrogen;



R4 is selected from hydrogen, nethyl, ethyl and
i sopropyl, nore particularly, Ris methyl or R4 is
why@sogans I n a further enbodi ment R4 is (I -3Qrei/kB9o6/000656
for exanple R4 is selected-from nethyl, ethyl and
i sopropyl. In a further enbodi nent R3 and R4 are both
. hydrogen. In a further enbodinment R2 is nethyl and R4
R" ismetwl@nded from hydrogen and (1- 3Cal kyl, for

exgnpl.e met h n ect. , o
R o R A R Ep g
selectddl €003 RNIFRS-DYuord dhilenocs Bichlord-drflives anslieoatidras hitonie22 -fsoroanilino

nmethyl and R4 is hydrogen hi a further enbodi mrent R2

(part1p1g1a1ﬂagth>>ﬂmlmo gioup geshloned?-frotoaniiBehy| . In a further

d a qui nazoline derivative
5ot a@@%&ée’ﬁﬁ@él%%%@ﬁa% S%i{eﬁl\ré}e%% is 1lor 2; RLis selected
f riam fidtharemboditharn cheants fhovddat a fenamline dedvative of e formula I

b met hyl , ethyl and isopropyl; R3 is hydrogen; and R4 is
w ef@@! ected from hydrogen, net hyI et hyl and i sopropyl

lgﬁﬁ[%cul arly Ris hydrogen or nethyl); or a
s iceutically acceptable salt thereof. In a further
R alzelrﬁ chm’ewﬂlhwﬂmgenlasldpr ovi ded a qui nazol i ne derivative

0 pyebegeits ity bolPal e ¥ roiBionip e ditadite e i formulal is

selectedgraih Blc'kﬂﬂ?ogtﬂlkﬂioﬁiﬂlﬂ(h% Hposi-flidcrbaiiling hel Wr(ﬁﬂz olfivosoanilino

(partlrc:llrajugly ItITe ;nglrmngj,cl;r%u}l) 1s,I ’;?c}?lgloeg tﬂ%grofalraﬁlgo)

or a pharmaceutically acceptable salt thereof.

In a further embodiment there is provided a quinazoline derivative of the formula I

15 wherein:

R*? is methyl and R? is hydrogen, or

R* is hydrogen and R? is methyl,

R’ is hydrogen; and

the anilino group at the 4-position on the quinazoline ring in formula I is selected from

20 3-chloro-2-fluoroanilino, 3-chloro-4-fluoroanilino and 3-bromo-2-fluoroanilino (particularly

the anilino group is 3-chloro-2-fluoroanilino);

or a pharmaceutically acceptable salt thereof.

A particular quinazoline derivative of the formula I is a compound of the formula Ia:

R1C
" 0 HN R'
~ ib
I:‘4/N O I \ N R
N ~
R 0 N)

25

Ia



10

15

20

30

3-chl oro-2-fluoroanilino, 3-chloro-4-fluoroanilino and
3-brono-2-fluoroanilino (particularly the ani Uno group
WO 8008/0211bdr o- 2-f | uor oani | i no); or a phar maceut PCEGBY006/000656
acceptabl e salt thereof. I- Ox further enbodiment there
is provided a quinazoline derivative of the fornmula I
wherein: R2 is nethyl; R3 is hydrogen; R4 is nethyl;
whemﬁmd wherein the anilino group at the 4-position on the
zollge ring in formula | is selected
fﬂ% IRIF SFBYS- 1 uor oani | i no, 3-chl oro-4-fl uoroanilino
RmlgﬁymggéﬂﬁmeQB&h@ng@nlI|no (particularly the anilino
group is hl oro-2-fl uoroanilino); or a
Bdﬂéﬂnﬁ@@mipcamﬁywﬁbé@%table salt thereof. In a further

R?, Rg Cfﬁe rr& p?{q% Va Wﬁm@ Er%\ﬁhg% llfégcgﬂnl%e{f%ﬁﬁ E&%l&ﬁb'tﬂ@&drﬂﬁ)und of

erein: R3 and are
formb@Th hydrogen and wherein the anilino group at the
4-rosition on the quin zoI ne ring in formula | is
Oral%@%%awwpfﬂi’%t r?‘l’ uor oani | i no,

3-CRlrfkPe Iﬂbcf)ci Eﬂsa% }ipBEnPHhS thAPR2whdriar oan! | i no

" (partlcu e anilino group is
R 31&&Momnmﬂn¢mworoan|I|no) or a pharmaceutically

1 . accept abl alt_thereof. hi a further enbodi nent there
R aéyd;esg%ﬁﬁa&gd‘i SHOR%AB1 i ne derivative of the formula I
5\/\11;5%& fe anBRR P & ARG | and R2 is hydrogen, or R4 is

hydro%en and R2 is neth I's hydrag

en; and the |,
R is aeletted Sogyodpogen anf él-3 lt(fqgﬁxgﬁplp% 1am—ﬁ§yglfxl,r{éaruculaﬂy
methylorq{” hyc%géjnl)aaﬂd is selected from

R is hydrogen;
R* is selected from hydrogen, methyl, ethyl and isopropyl (particularly R* is hydrogen or
methyl);
or a pharmaceutically acceptable salt thereof.
A further embodiment is a compound of the formula Ia wherein:
R?  is methyl;
R is hydrogen;
R*  is methyl; and
wherein the anilino group at the 4-position on the quinazoline ring in formula Ia is
selected from 3-chloro-2-fluoroanilino and 3-bromo-2-fluoroanilino (particularly the anilino
group is 3-chloro-2-fluoroanilino);
or a pharmaceutically acceptable salt thereof.
A further embodiment is a compound of the formula Ia wherein:
R® is methyl;
R® and R* are both hydrogen; and
wherein the anilino group at the 4-position on the quinazoline ring in formula Ia is
selected from 3-chloro-2-fluoroanilino and 3-bromo-2-fluoroanilino (particularly the anilino
group is 3-chloro-2-fluoroanilino);
or a pharmaceutically acceptable salt thereof.

A further embodiment is a compound of the formula Ia wherein:
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3-chl oro-2-fluoroanilrno, 3-chloi O 4-fluoroanilino and
3-brono-2-fluoroanilino (particularly the anilino

W@e@xif9i183 3- chl oro- 2-fl uoroanilino); or a PCT/GB2006/000656
pharmaceutically acceptable salt thereof. A particular
qui nazol i ne derivative of thk-fornula | is a conpound

of the fornula la: lawhereia Rl a is chloro orbrono;
Rib is hydrogen and Rl e is fluoro; or Rl c is
2 . .
R" hyighpéregerind R b is fluoro; and R2, R3 and R4 have any
R of. Elh%r val ues nmentioned hereinbefore in relation to
t H& "¢ r?ﬁ%lbnd of formula | ; or a pharmaceutically
R? acs et ndsal t thereof. A further enbodinent is a
conpound. of the fornula |la wherein: R a_is chloro )
or BhesR:; thepniling growp @t digenpasiiipnmin e nainpzqlie ingdp fogmuda Ia is

selecke?/i cﬁ%gg%%%}]%@?@%%{/ %ﬁ%—%ﬁonﬁ%ﬁf&oéﬁ@ﬁl&?ﬂﬁiﬁﬂgﬁy the anilino

grouf ks-BEYladckIfinoanilingyyl arl y nethyl or R2 is hydrogen);
and R3 is drogen; R4 is selected from hydrogen,
OraRE?THVF?H%‘E‘%PCCS%@B]PSSQ&%‘}Hf' (particularly R4 is
hy 8554 a?ﬁcuﬁ@klﬂﬂa}éh&rdeﬁvw SRS dl 1 ¥ a%%ﬁr%g{ugc?&iethe

salt thereof. further enbodinment is a conpo
formpladbf ornmul a la wherein: R2 is methyl; R3 is hydrogen;
R4 is nethyl; and

R1C
O HN R'
R /Z/ 1b
N, 0 N R
R* |
AT RO
b

wherein:
R s chloro or bromo;
R™  is hydrogen and R is fluoro; or
R'® is hydrogen and R"™ is fluoro;
R?  is hydrogen or (1-3C)alkyl (for example R? is (1-3C)alkyl, particularly methyl, or
alternatively R? is hydrogen);
R’  ishydrogen; and
R* is hydrogen or methyl;
or a pharmaceutically acceptable salt thereof.
In this embodiment a suitably R* and R* are not both hydrogen. For example R* is
hydrogen and R* is methyl, or R? is methyl and R* is hydrogen.
A particular compound of the formula Ib is wherein:
R™ is chloro or bromo (particularly R™ is chloro);
R is fluoro;
R' is hydrogen;
R? is methyl;
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wherein the anilino group at the 4-position on the
gui nazoline ring in formula la is selected from

wG2a6log0163 2- f | uoroani | i no and 3- bronop- 2-f | uor oRET/GBRW6/000656

(particularly the anilino gtoup is
3-cMoro-2-fluoroanilino); or a pharmaceutically
,  acceptable salt thereof. A further enbodiment is a
R’ isdodAppeemcngf the fornula la wherein: R2 is methyl; R3
4 ..and. R .h hydrogen; and wherein the anilino
R 1s31|y§bo§%%t%¥ﬁﬁ§8/ l-position on the quinazoline ring in
or a phamiact@idatly iascepabiecdakt dhdreafm 3- chl or o- 2-f | uor oani | i no

and 3-bronp-2-fluoroanilin rti.cularly the anilino
grigesher pamsicular 69%9%@%%&1%%&5‘1?@45)@ wapTelr

R i@%&g%}%(gmg%gﬁcﬂgmbqpéﬁoﬁ |t thereof. A further
enbodi nent 1S

a conpound of the fornula la wherein: R2
R™ i§ fludrpdr ogen; R3 is hydrogen; R4 is nethyl; and wherein
1c .the anilino group at the 4-position on the qui nazoline
R™ 15 P¥o8Fformul a 1a is selected from
R? iSnfefHyPraad2- f | uoroanilino and 3-brono-2-fluoroanilino

(parficularly the anilino group is
R’ aDQ-R{ﬁIQibOchlYﬁmg@ﬁbani lino); or a pharmaceutically

orag ccrﬁ%tze%%:azlg%géeet i esraio[fler]@@?ot her particul ar

rvative o he formula | is a conpound
Afothdi@aftivimm campdind df thdrfxreinta IbRb whefedn:chl or o or br onp;
1 R b is hydraogen amfl Rl.cis fluoro; or R cis
R™ inghioroyerrame (RIrgeylarty Ry g ghloro);
R™ is fluoro;
R'® is hydrogen;
R? is hydrogen;
R’ is hydrogen; and
R* is methyl,
or a pharmaceutically acceptable salt thereof.

Another particular quinazoline derivative of the formula I is a compound of the

formula Ic:
R1c
\ HN R1a
R~ 1b
N 0 SN i
R* |
N P
RZ/ (I) N
Ic

wherein:

R  is chloro or bromo;

»s R™  ishydrogen and R™ is fluoro; or

R'  ishydrogen and R™ is fluoro;
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R2 is hydrogen or (lI-3Calkyl (for exanple R2 is
(1-3Cal kyl, particularly nmethyl, or alternatively R2

wo sooapairiesyen) ; R3 i s hydrogen; and R4 is hydr oBEnGBR006/000656

met hyl : or a pharmaceuticallBy acceptable salt thereof.
hi this enbodinent a suitably R2 and R4 are not both

hydr ogen. For exarrgl e R2 is hydrogen and R4 is methl){l,

R® s hdrogen pntiHdE)atkivdi(fRaexasphy Br dérsC)alkpla peiticyiedy methlyl, or
0 d.of the formula Ib is wherein: R ais chloro

altemag]rvg& lsPﬁéo\rrotg?@UI arly R ais chloro); R b is fluoro;

RrR® nghzdﬂogemydrogen; R2 is nethyl; R3 is hydrogen; and R4

4 1S drogen or nethyl; or a pharnaceutically

R*  asdwpiogst er wthylit her eof . Anot her particul ar” conpound

orap mg&%tit:@w;@p&%ﬁeiséltmgoﬁi n: R ais chloro or brono

particu als chloro); Ribis fluoro; R cis
IrhijidrengedimdR aissitatdy RY land Rh dreR®t hotth Ijdroger. Bot ¢xample R” is

byctogdigar 1 RRGORGE o PEQUH 410 EolOURGUBT the for mul a Ib
Alpar i@l @bfipofthd &f thé f&RueS I iOkwHefepio (particularly R a
W, 1S chloro); Ribis flyoro; R c is hydrogen;
R™ is chloro or bromo (particularly R™ is chloro);
R™ is fluoro;
R' is hydrogen;
R? is methyl;
R® is hydrogen; and
R* is hydrogen or methyl;
or a pharmaceutically acceptable salt thereof.
Another particular compound of the formula ¢ is wherein:
R is chloro or bromo (particularly R is chloro);
RY is fluoro;
R'® is hydrogen;
R? is methyl;
R’ is hydrogen; and
R* is methyl;
or a pharmaceutically acceptable salt thereof.
Another particular compound of the formula I¢ is wherein:
R is chloro or bromo (particularly R is chloro);
R is fluoro;
R’ is hydrogen;
R? is methyl; and
R? and R* are both hydrogen;
or a pharmaceutically acceptable salt thereof.
Another particular compound of the formula Ic is wherein:
R™ is chloro or bromo (particularly R' is chloro);

RY is fluoro;
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R2 is hydrogen; R3 is hydrogen; and R4 is nethyl; or a
phar maceutically acceptable salt thereof. Another
w@arobioguibar qui nazol i ne derivative of the for mdCEHGB200§/000656
a conmpound of the formula ré4-1c wherein: R ais
chloro or brono; R1T is hydrogen and Rl c is fluoro;
1.0 R e is hydrogen and Ribis fluoro;R2 is hydrogen
R™ ighydipgat) al kyl (for exanple R2 is (I-3C) alkyl,
2 . ' .arly methyl, or alternatively R2 is hydrogen);
R lgzﬁg&ﬂlog iydrogen; R4 is hydrogen or nethyl; or a
R’ iphairogeoeand cal |y acceptable salt thereof. In this
R* .errb%gi.(ment a suitably R2 and R4 are not both hydrogen.
PR anpl e R2 is hydrogen and R4 is nethyl, or R2 is
ora denBElyRcdiatly MIP@eRof, A particul ar compound of
he formula Ic’is wherein:. R ais chloro or bromo
Corapauinds bhtheyformula I¢ extgbit fxvoyrablRlpropeargestinelodiog high ia-vivo

o P g A0 0, B g

S ahtiothétga@@fular quinazoline derivative of the formula I is a compound of the

formula Id:
R1c
. o HN R™
R, U 1b
i OO S ?
N P
R~ (|) N
Id

wherein:

R s chloro or bromo;
R™  is hydrogen and R is fluoro; or
R  is hydrogen and R™ is fluoro;
R? is hydrogen or (1-3C)alkyl (for example R? is (1-3C)alkyl, particularly methyl, or
alternatively R* is hydrogen);
R? is hydrogen;
R*  ishydrogen or methyl,
or a pharmaceutically acceptable salt thereof.
In this embodiment a suitably R* and R* are not both hydrogen. For example R? is
hydrogen and R* is methyl, or R? is methyl and R* is hydrogen.
A particular compound of the formula Id is wherein:
R™ is chloro or bromo (particularly R is chloro);
RY is fluoro;
R'® is hydrogen;
R? is methyl,
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Anot her particul ar conpound of the formula Ic is

wherein: R ais chloro or brono (particularly R ais
waebhdoe2)ip3 Rl is fluoro; R e is hydrogen; R2 iBCTEBRYN6/000656

R3 is hydrogen; and R4 is -dthyl; or a

pharmaceutically acceptable salt thereof. Another

particul ar conpound of the fornmula Ic is wherein: R a
isihsdﬂgbmraodor bromo (particularly Rl ais chloro); R b

LS uor o Cc is hydrogen; R2 is nethyl; and R3 and
R? 1Sr$2id’§’|g8n%@ﬁt%|ﬁ§/dr ogen; or a pharmaceutically acceptable
orapﬁﬁﬁﬁacéxh@ﬁﬂpﬁcceﬁtaetemarttmédﬂ cuI ar conmpound of the

formula Ic i s wherein: oro or brono

( panothes praiepkr egmpoyng OéﬁlPeofPB‘}l“la B V&M oro;- - R ¢
Rl léné{l(%)ﬁ)rr%&gﬂo( iduFarl YR Q0& 10 OﬁS is hydrogen; and R4 is

or a armaceutically acceptabl e salt thereof.
R“’ imﬁrﬁounds of the formula I c exhibit favourable
dgert i es including high in-vivo potency together
1@/\]“( O%dod DMPK properties such as high absorption
1@1@1@{1&[; | ow ef f | ux.

R3 is hydrogen; and

3

R* is methyl;
or a pharmaceutically acceptable salt thereof.

Another particular compound of the formula Id is wherein:
R™ is chloro or bromo (particularly R* is chloro);
R™ is fluoro;
R'® is hydrogen;
R? is methyl; and
R? and R* are both hydrogen;
or a pharmaceutically acceptable salt thereof.

Another particular compound of the formula Id is wherein:

R™ is chloro or bromo (particularly R' is chloro);
R is fluoro;
R' is hydrogen;
R? is hydrogen;
R® is hydrogen; and
R* is methyl;
or a pharmaceutically acceptable salt thereof.

Another particular quinazoline derivative of the formula Iis a compound of the

formula Ie:
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Anot her particul ar qui nazoline derivative of the
formula | is a conpound of the fornmula Id: 1d wherein:

wRRooa/0pE6Ehl oro or bromp; R is hydrogen and RPCT/GB2006/000656

fluoro; or R 1c is hydrogeféand R 11 is fluoro; R2 is
hydrogen or (1-3C)al kyl (for exanple R2 is
(1-3Calkyl, particularly nmethyl, or alternatively R
i s hydrogen); R3 is hydrogen; R4 is hydrogerR'6r
met hyl ; or a pharmaceutically accept gb Falt thereof.
In this enbodi nent a suitably R2 and |R e not both
hydrogen. For exanple R2 is hydrqggtm ang R R's nethyl,
or R2 is gethyl A papticular
compound of s oAl a Od_i erel; ais chloro
or brono (ﬁa/rtlcu arl yTR a réy; R bis
fluoro; R'c is h drogn | ; R3 i s hydrogen;
and R4 i s hydr@gén er g1y %armaceutl cally
acceptabl e salt thereof. Anot her particul ar conpound
of the formula Id is wherein: R ais chloro or brono
(particularly R ais chlorg); R bis fluoro; R e is
hydr ogen;

wherein:

R s chloro or bromo;
R™  is hydrogen and R' is fluoro; or
R  ishydrogen and R™ is fluoro;
R® is hydrogen or (1-3C)alkyl (for example R? is (1-3C)alkyl, particularly methyl, or
alternatively R” is hydrogen);
R’ is hydrogen;
R* is hydrogen or methyl;
or a pharmaceutically acceptable salt thereof.

In this embodiment a suitably R* and R* are not both hydrogen. For example R%is
hydrogen and R* is methyl, or R? is methyl and R* is hydrogen.

A particular compound of the formula Ie is wherein:
R is chloro or bromo (particularly R' is chloro);
R is fluoro;
R'® is hydrogen,
R? is methyl;
R? is hydrogen; and
R* is hydrogen or methyl;
or a pharmaceutically acceptable salt thereof.

Another particular compound of the formula Ie is wherein:

R!* is chloro or bromo (particularly R is chloro);
R™ is fluoro;
R'® is hydrogen;
R? is methyl;
R’ is hydrogen; and
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R2 is nmethyl; R3 is hydrogen; and R4 is nethyl; or a
phar maceutically acceptable salt thereof. Another
w@asobiogubar conpound of the fornmula 1d i s wherBCYGBRI06&00656
is chloro or brono (particuﬂZrIy Rl ais chloro); Ri
is fluoro; Rl c is hydrogen; R2 is nethyl; and R3 and
4 .R4 are both hydrogen; or a pharnmaceutically acceptable
R" iggethyliher eof . ~ Anot her particul ar conpound of the
: j WeH is chloro or brono
ora%%g‘?ﬂ?‘%e%k%lﬁ}l%C%%ggibgt%hﬁeé’?o); R bis fluoro; R ¢ is
hy4nothenparRilarsoimpdnndjefithe REnivda Feyidmdgesin: and R4 i s
12 TE | : or a phar eutd ca acceptabl e salt thereof.
R %ﬁhﬁﬁ%?r%z?moi@ﬂﬁﬁ\r‘ﬁa&aﬁﬁwa’f(‘fkjoﬁ@’deri vative of the
R for@rd;a | is a conpound of the fornmula le:le wherein:
. R ais chloro or brono; Ribis hydrogen and Rl c is
R™ islhydrogensor Rl ¢ is hydrogen and Rib is fluoro;

R? is methyl; and
R® and R* are both hydrogen;

or a pharmaceutically acceptable salt thereof.

Another particular compound of the formula Ie is wherein:

R™ is chloro or bromo (particularly R is chloro);
R™ is fluoro;

R' is hydrogen;

R? is hydrogen,

R’ is hydrogen; and

R* is methyl;

or a pharmaceutically acceptable salt thereof.

A particular compound of the invention is the quinazoline derivative of the formula I
selected from:
(28,45)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N, 1-
dimethylpiperidine-2-carboxamide;

(2R, 4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl}oxy)-N,1-
dimethylpiperidine-2-carboxamide;
(285,45)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-1-
methylpiperidine-2-carboxamide;
(2R,4R)-4~({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-1-
methylpiperidine-2-carboxamide;

(2R, 4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N-

methylpiperidine-2-carboxamide;



10

15

20

25

30

R2 is hydrogen or (lI-3Calkyl (for exanple R2 is
(1-3Cal kyl, particularly nmethyl, or alternatively R2
WO g00aparieyyen) ; R3 is hydrogeq' R4 i s hydrogen BCT/GB2006/000656
nmet hyl ; or a pharmaceuti carll §'accept abl e salt thereof.
Li this enbodi rrent a suitably R2 and R4 are not both

25 ARG sy HRRtpoRam sl bEAIO AR o L

dmeﬂ%@?%@ﬁ&% doulgy le is wherein: R ais chloro

articularfy Rl ais chloro); Ribis fluoro;
(2R, 4%)- 4e({IH(MUDU@/%@OR@M@D@M@M-rrRﬂldqu‘hithdﬂQﬁﬁwl}any)-NM—
d e or, nethyl; or a pharnaceutically
meé}?:y&%%?ré & 2RO 2of . Anot her particul ar conpound

or a PharinBEeutivAIUdcReptEblk SalviHRFeRi.N: R| a is chloro or brono
(partlcularly ais chloro); is fluoro; R cis

hy B A, understapdripat iggytain Rsmp@mw of Sipelarmalad may qustjig solvated as
well gﬁﬁﬁ{?llvate%r fofinbl hrﬂggfgﬁ%%a%ﬁ%é BEREPELRRL Cre 3o b HBERRIou that the
mvemﬁte]remcmmPEﬂsesaall such Rblvaied dornidrveiiich ppssedsi amuhlabitcyryl%lffeat é18an erbB
recelgtgll‘ tg)r{ oos)me kinase, such as antiproliferative activity.

It is also to be understood that certain compounds of the formula I may exhibit
polymorphism, and that the invention encompasses all such forms which possess an inhibitory
effect on an erbB receptor tyrosine kinase, such as antiproliferative activity.

It is also to be understood that the invention relates to all tautomeric forms of the
compounds of the formula I which exhibit an inhibitory effect on an erbB receptor tyrosine
kinase, such as antiproliferative activity.

A suitable pharmaceutically acceptable salt of a compound of the formula I is, for
example, an acid-addition salt of a compound of the formula I, for example an acid-addition
salt with an inorganic or organic acid. Suitable inorganic acids include, for example,
hydrochloric, hydrobromic or sulfuric acid. Suitable organic acids include, for example,
trifluoroacetic, citric, maleic, tartaric, fumaric, methanesulfonic or 4-toluenesulfonic acid. A
particular salt of a compound of formula I is a salt formed with maleic acid (cis-butenedioic
acid). In a particular embodiment there is provided a dimaleate salt of a compound of formula
I. More particularly a salt of 4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-
6-yl}oxy)-N,1-dimethylpiperidine-2-carboxamide (and stereoisomers thereof such as the
(2R,4R), (25,45), (2S,4R) and (2R,4S) isomers) with maleic acid (particularly the dimaleate
salt, for example the (2R,4R) 4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-
6-yl}oxy)-N,1-dimethylpiperidine-2-carboxamide dimaleate) exhibit favourable properties in
comparison to the free base form of the compound, for example one or more of:

(i) improved dissolution characteristics such as a high intrinsic dissolution rate;
(i1) high bioavailability; and/or
(iii) reduced variability in exposure following oral administration.
The salt may be amorphous, semi-crystalline or crystalline. In a particular embodiment

the salt is crystalline. The term “crystalline” used herein refers to a quinazoline derivative of
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R1T is fluoro; R c is hydrogen; R2 is nethyl; and R3
and R4 are both hydrogen; or a pharmaceutically
wa@ecwepr@Ebs e salt thereof. Angther particul ar cPOPGBRE6/000656

of the fornula le is wherei¥®= R a is chloro or brono
(particularly R ais chloro); R bis fluoro; R c is
hydrogen; R2 is hydrogen; R3 is hydrogen; and R4 is

the formpaylj whigh ischighis chisteding suah a5 Zaease Shamitous el P, ongrigytly greater

Lol ar . . .

than PG, ;B ATBRURE oG bR S S el reator than sbo

95% ﬁr&&aﬂm&) andl-sti{l4ndr€ Pagicilady @zétdr|theor aphedBb caystallije. Thestegree of
ox - 6. ) ; . e

crystajlind g}{(}%‘r&g géﬁqgrrgin)e/cll 1}:1811)1? gtandalréi Imrgtaﬁo%%,l i%lr g}?arxﬁp (L,&r—sray diffraction

methdd 7,41 ?)-4-({4-[(3-cMro-2-fl uorophenyl)ani no] - 7-met h

oxyqui nazoHn- 6-yl }oxy) -1V, | di net hyl pi peri di ne-
Rferandes harsim®, “semi-crystalline” refer to quinazoline derivatives of the invention

2.5 ,45)-4-({4-](3-cNMoro-2-fl ugr ophen ] - -
that i oA BT R T BT Bl A Lo R
exam%te? é‘élﬁ%)ﬁﬁﬂb @it are less than about 60% crystalline, such as less than about 50%,
21 ?, 4%-4- {4-[(3-chl oro-2-fluorophenyl)aitiino]-7-ne
30%,t200%\1§ giryst }oxy) - | met hyl pi peri di ne-

POFERAE 4 Bl o eipapd s d5shain STdpmta . e g o
the qhi@¥IuE dartediive &f Ydrhmitay/) to maleate counter ion is about 1:2, for example from
1:1.5?8&?% ' Pﬁgﬁ&&g@ﬁﬁ%@%@%ﬁg&%ﬁ%w% Fasiny 11y gpinagpline fformula

3 )1 aipene pbt
I-maleh@%aiEd -oa%ehid i - 6-yl }oxy) - , I di met hyl pi peri di ne-

The identity of a particular salt of the present invention, such as a dimaleate salt can be
confirmed by conventional methods, for example proton nuclear magnetic resonance (NMR)
analysis.

A particular salt is (2R,4R) 4-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }oxy)-N, 1-dimethylpiperidine-2-carboxamide dimaleate. As
mentioned hereinbefore the dimaleate may be amorphous, semi-crystalline or crystalline. In a
particular embodiment there is provided crystalline (2R,4R) 4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-yl}oxy)-N, 1-dimethylpiperidine-2-carboxamide
dimaleate.

In a further embodiment of the invention there is provided a crystalline form of (2R,4R)
4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N,1-
dimethylpiperidine-2-carboxamide dimaleate with an X-ray powder diffraction pattern with at
least one peak at a 20 value of about 5.2.

In a further embodiment of the invention there is provided crystalline (2R ,4R) 4-({4-[(3-
chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N, 1 -dimethylpiperidine-2-
carboxamide dimaleate with an X-ray powder diffraction pattern with specific peaks at 20
values of about 5.2 and 8.2.

In a further embodiment of the invention there is provided crystalline (2R,4R) 4-({4-[(3-
chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl oxy)-N, 1-dimethylpiperidine-2-
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2- car boxai nide ; or a phar eutically acceptable salt

thereof. It is to be understood that certain conmpounds
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carbdxuﬁﬁwd difaldaftasith as MChy dswaed difffaetiv phtedrh V&&thaypémf/lc pyaksAt 20
sui t abl e pharmaceutically acceptable salt of a
is, for exanple, an

acid-addition salt of a c d of the formula I, for
exanpl e an acid-addition salt with an inorganic or
organic acid. Suitablge inorganic ac|{ds include, for
exanpl e, hydrochloric| hydrqbrom c ¢r sulfuric acid.
Sui t abl e organi c aci ds jng¢lu .or | exanple, trifluoro
acetic, citric, malei :,A’fgi g‘??léav‘? Imari c,
met hanesul fonic or 4- p_lﬂi@{beqﬂké‘ngﬁy, acid. A
particular salt of a ¢gconpound of fofnmula | is a salt
formed with mal ei ¢ ac| d20¥i §- bu%enedlioic acid). In a
particul ar enbodi ment|there|is grov ded a dinal eate
salt of a compound of |fdr4mulia re particularly a
salt of
4-({4-[(3-0Nbro-2-f|u1r3$%p vlﬁggin ] - 7- met hoxyqui nazo
hii- 6-yl}oxy)-iV,I-d nE&ByI Esrldlne-z-carboxanide
(and stereoi soners therebfsueh—as—{ he (2R 4R),
(2S,4S), (2S,4R) and (2 S)| i r¢) with nmaleic acid
(particularly the di :Egﬁc oa??ge pr exanpl e the
(2R 4R) 4-({4-[(3-cl | 125 11.7
| or o- 2-f | uor ophenyl ) aimoj=7- mer noxyqur nazoh L-

12.8 16

13.1 90.7

15.6 25.7

15.9 48.4

17.4 30.2

17.9 15

19.8 26

20.0 19.2

20.2 11.1

20.8 17.2
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6-yl }oxy)-N, |-dinethyl piperidine-2-carboxam de
di mal eate) exhibit favourable properties in conparison
W 00bl020163 ee base form of t compound, for exBOPGB2@ROB00656
or nore of: (i) inproved di“ssol ution characteristics
such as a high intrinsic dissolution rate; (ii) high
bi oavail ability; and/er—{in)—+edueged variability in
exposure follow ng oral21 n nigtg atli on. The salt may
be anor phous, semn -crystat-né—or—drystalline. In a
particul ar enbodi nent| the spl tggis drystalline. The
term"crystalline" uged—tergrmrefgrs to a qui nazoline
derivative ofthe forrulzd Wwhigh igq highly
crystalline, such as [greatef than gbout 60%
conveni ently greater |t 280 apo0.B80% for exanple
greater than about 90% norg partidularly greater than
about 95% crystallind. 28 5ti483 ngre particularly
greater than about 98%crystal]ipe.| The degree of
crystallinity may be d5¥H¥ AnéﬁﬁﬁsLng st andard
nmet hods, for exanple Xi‘@/ o] fisrglcti on net hods.

Ref erences herein to ~seW—erystabHi ne” refer to
qui nazol i ne derivatives,of 1 hezgi‘?venti on that contain
both crystalline and jpefr=crystattimle (such as

anor phous) conpound. |Forgex@npise4 clnpounds that are
| ess than about 60% crystalfine, such as |ess than
about 50% 30% 20% [102%.Dr [5%x4ysitalline. Wen the
salt is a dinmaleate splt of |a clw nagzol i ne derivative
of formula I, the noljar282tifo tlle gui nazoline
derivative of fornulal | to fualeate counter ion is
about 1:2, for exanplle #3&m(1:23.3 tl 1:2.5.
Particularly the dimafe s$al as{ a nolar ratio of
t he qui nazoline of fo : 44&-2&(—% counter ion of
1:2. The identity of a particular salt of the present

I ny, ion ol . anfa ((A-T(3-
e I S e U
chlorbEefhedrbphen Hamnaindd - bl y quitelyli-6-y1 Foxy i, l-dimf?ihy],p@lexidmea-
cmbc{ém&é%}é}?{qqéz\é&lﬁpé :—)’ng E)lg%j?r cﬁff;altc%glg %gttc]eenrl] ¥1|lgs?arlr1]tlgﬁ;' Eh7e'same as the
3 s i D -0 e 2 xam de di mal eate. As
X ra%%??%%%%ﬁﬁ%%‘? %@%ﬁgﬁgﬁal eate may be anorphous,
sernthe pistalihg paagrepley deinalgl theX-ray pogder diffraction peaks for the

crystalline form of the quinazoline derivative of Formula I described herein, the term “at

about” is used in the expression “...at about 2-theta =...” to indicate that the precise position
of peaks (i.e. the recited 2-theta angle values) should not be construed as being absolute
values because, as will be appreciated by those skilled in the art, the precise position of the
peaks may vary slightly between one machine and another, from one sample to another, or as
a result of slight variations in measurement conditions utilised. It is also stated in the
preceding paragraphs that the crystalline form of (2R,4R) 4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-yl}oxy)-n, 1-dimethylpiperidine-2-carboxamide
dimaleate provides the X-ray powder diffraction pattern ‘substantially’ the same as the X-ray
powder diffraction pattern shown in Figure 1, and have substantially the most prominent
peaks (2-theta angle values) shown in Table 1. It shall be appreciated that the use of the term
‘substantially’ in this context is also intended to indicate that the 2-theta angle values of the

X-ray powder diffraction patterns may vary slightly from one machine to another, from one



10

15

20

25

30

particul ar enbodi ment there is provided crystalline
(2R, 4R) 4-({4-[(3-chl oro-2-

Wo baweoopbenyl ) am no] - 7- met hoxyqui nazohn- 6- yl } oRg¥/6B2006/000656
, | -di met h. yl pi peri di ne-2-e22boxani de dimal eate. In a
further enbodi nent of the invention there is provided
a crystalline formof (2R 4R)
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meth g KB SRS o e e SRR B B cetdiibed

herein! RBo€ lirhitBd & éﬂ%t’éﬂ%ﬁat%@&’é Xﬁﬁ% @&/déﬂlﬁfﬂra@ﬁ@ﬁlpatwﬂni dentéral to the
I's provided crystalline (2R 4 )p

X-ra}cpatwctér aﬁﬁaumnqpnem |s§1@\m1 nbﬁ’lgm‘-erﬂe ﬁlgfsqwﬁalf@ﬁ (IRARY (13-

s st AT M RO, Sy b

carbokRifide diaREtetWigch provide X—ray powder diffraction patterns substanually the
same as those shown in Figures 1 fall within the scope of the present invention. A person
skilled in the art of X-ray powder diffraction is able to judge the substantial identity of X-ray
powder diffraction patterns.

Generally, a measurement error of a diffraction angle in an X-ray powder diffractogram
is about 2-theta = 0.5° or less, and such degree of a measurement error should be taken into
account when considering the X-ray powder diffraction patterns in Figure 1, and when
interpreting the peak positions referred to in the text above and in Table 1.

The crystalline (2R,4R) 4-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl Joxy)-N,1-dimethylpiperidine-2-carboxamide dimaleate has a melting

endotherm with an onset temperature in the range of about 175 to 182°C, as determined by
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X-ray powder diffraction pattern shown in figure 1. In
t he precedi ng paragraphs defining the X-ray powder
waldobogat3 on peaks for the crystalline form of PeTY&B2006/000656
qui nazol i ne derivative of -Bdrnula | descri bed herein,
the term"at about” is used in the expression " .
.at about 2-theta =. . ." to indicate that the precise
differepeisl schorngéalpaaksy (D8C) atabysise Aiteggalpof fhe paeltanggnsotherm is
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al so intended to indicate that the 2-theta angle

analysisimayp sanyfslightdy Komagnepoachine teliangthers PROMEBAE e pathergy from one
var i.ght.l ro n chi ,

s A S0 LR TR 16 L8 RORRD o . Gty

measit@mnb@icOn6f (irdRa iUt eBitrataes ti DEQrmalykislis dgendad upbmethe

_peak positions shown in Figure 1 or quated in Table 1 ¢
heatingratgusedaide BeYeer &b jarheaiing BifAtiabaw: 14 Gﬂ'agn‘&ts ALRGaFHgmgat error o
bspl ute alii In this regard, it is known in the
about%rfet(#é?ssén -%?ﬂay powder diffraction pattern may be
T1ab tabd@dieydio hthha fsofae aoser iy & the gsinaatin degvatives of formula I

~ dependi ng on neasurenent conditi oqnsmé Euch as egui Ement
definegrabre Y €Xig5 BAPHCRIR A PETACKINC FoFmy 8Y JBHERACRG Ok HBth
asynn%lgk?{c chftbofi A, ©Fhd diggﬁigﬁ('iﬂ(ﬁl}(deg e besstifidd A6t duRA optically active or

ern nmay vary I ng on neasurenment conditions
racenad fbraaniitle ppusegas diciabove-frontianed mplivty piths opropeuds péthe

inventippa Iy et BRI ERrye S aRaTg L Honse hif ki on te
piperiﬁ}gﬁ} Elﬁ% (1B BRI eR lindE LAt e ADOYAOBEdMHE RORINC(OS igfdupai the 2-

tary aspect ratios, which may affect analysis .
positio). SEiteriressnt MentiokientetipasesssBirsuah FeTeQIseBICFERAVIgACHNHY as herein

descr%?@ﬁﬁ%&ah@?%ﬂ{%f(%{{% 1e @%i’ﬁr},s(zg ﬁﬁ) gﬁd ?jﬁﬁ@t ﬁ&n@r% t{ﬂ@ further to be
understood that in the names of chiral compounds (R,S) denotes any scalemic or racemic
mixture while (R) and (S) denote the specific enantiomers. In the absence of (R,S), (R) or (S)
in the name it is to be understood that the name refers to any scalemic or racemic mixture,
wherein a scalemic mixture contains R and S enantiomers in any relative proportions and a
racemic mixture contains R and S enantiomers in the ratio 50:50. The synthesis of optically
active forms may be carried out by standard techniques of organic chemistry well known in
the art, for example by synthesis from optically active starting materials or by resolution of a

racemic form.
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the sanple sits in the diffractonmeter and the zero
calibration of the diffractoneter. The surface
w@b@aapiity of the sanple may al so have a snal | Pef/GBe106/000656
Hence a person skilled in-2d4e art will appreciate that
the diffraction pattern data presented herein is not
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error of a diffraction angle in an X-ray powder
diffractogramis about 2-theta = 0.5 or |ess, and such
degree of a neasurenent Qr should be taken into
account when considering a:x powder diffraction
patterns in Figure 1, angd\) érﬁpreting t he peak
positions referred tpN text above and in Table
1. The crystalline (2R, 4R
4- ({4-[(3-chloro-2-f rophenyl ) am no] - 7-

SynthIRE BPYAYL AR B Bri¥d S P formhrad! Mt hy|
TTTertar ne- 2-car pboxani de di nal eate has a nelting

Aefmdmémﬂpmmhd presomt m‘Wﬁfflort Eopdeas proeessrfot p:epmmq@ﬁazoline
pbout, 175 to 1820C, as erm ne differenti
deriviiig A H@{W% iy %SP‘?&%XH HrEehe v Qe appreciated
that d{{ﬁ%é L EOHERL RATRhS Pfdé@és@@éér%]ﬂ ﬁlbtstht%eﬁt@ RGNS r@ﬁu@q%‘fectmn to
t01870C, as determ ned by C anal ysis. Accord
preventcthalr ﬁu«ldstred reas{i@t t Thf skilked dhemnist tviild appreipie W@npsﬂdw@é@tlon 18
l1ine
requirg ?’4 Wl &BO%CA%'F]I)g L%?%H]ézﬁlyl? y e e Tihazo

238 eﬁnﬁmésoa@@rotecﬁ@ grBtpdep bREbT G Aemy Zefi@bbex@MindRe subject, for
dinmal eate with a nelti n% endothermw th an onset
example, ‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher: John

Wiley & Sons). Protecting groups may be removed by any convenient method as described

the literature or known to the skilled chemist as appropriate for the removal of the protecting
group in question, such methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.

Thus, if reactants include, for example, groups such as amino, hydroxy or carboxy it
may be desirable to protect the group in some of the reactions mentioned herein. Specific
examples of protecting groups are given below for the sake of convenience, in which "lower",
as in, for example, lower alkyl, signifies that the group to which it is applied preferably has

1-4 carbon atoms. It will be understood that these examples are not exhaustive. Where
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tenperature in the range of about 1750C to 1820C, as
determ ned by DSC anal ysis. According to a further
wa@asweovoied the invention there is provided cryBtEGBR2IVW6/000656

(2R, 4R) 4- -25-
({4-[(3-cHoro-2-fl uorophenyl)am no] - 7- met hoxyqui nazol i
n- 6-yl }oxy)- ,1dinmethyl pi peridi ne- 2-carboxam de

specifii exmpdserfwietioda forethe rergovahdbproectmgtonpaaieegiten below these are

ture t he range of about 138Q0 0 7C as.
simil§BE Oy SRR LeBhe B md ettt Er i pnaet
specﬁdaﬁy%bi%nam{e Qif cBeRk, \mﬁ]ﬁq&eagc@?@omkmnﬁ@i ernined by
C anal ysis may vary slightl rom one machine to

Ammbm@rpmt@ﬁ@lmh@mav be éhmnewéue of arf estanforreing akphasictos
arylal? @13{1{' 3 ue %‘{j of so{l n eﬁmjég%ﬂgﬁqcft(t%g <R %1485 &I‘%ﬂgﬁ)l 8refel%ably

ons as a measur enent

conta.@lhfgf B0 efifbsh bonisk NPedrables @ﬁcaﬂﬁb;@‘@fﬁot@ﬂfﬁ@/gbﬁps mclude straight or
ependent on the heating rate used However, at a

branch hapy(1 I Oy ! SHBDY CoRAAARIESRRIORY I g amY: o stgpkoxy-
lower%ﬁka@?%‘%) é{&? Rﬁpﬂa ﬁﬁ:ﬁ}dx?mﬁabh% %%oxlylrtlfegify?a% 1sQI?utoxymethyl) lower

I NSO as Certa e qui nazol ine

acyloﬂplawmtaﬂayé gromps f(mr rubraple adebiyeethplbpropiomyioxgriettyli n

bt S R B S b e S Bl o

exam}?l@ 1Lﬁ1éthe %dafﬁo‘h&léﬁy@eﬁyl MCDeBRtcaRohYloRFdthP 01- 15%&51};91 groups
orm wh osSesses’ t he above-nentioned activit

(for ex4raple @ﬁwd» setbxyhrazylndeirotsnzyll ugenbened @pzhx%él and

| |
penaffiyIAQOBR RIS ot o SRR BBl | her a
ten-bﬁﬂyﬁiuﬁemggum) Otﬁ(lawér kkeD) H@Md\ﬁ(r@)kyl @raupe (@t ekdipla-

Tg}gsn ti oni9 esent i nvention enconpasses all such
trimetdyylsilglsthy, nﬁi&‘%@h afkgnylogrpyps JorgxamplediyDdescri bed, for

SIS 2R g G k8 g 2 S

@-bm@nfebm alkbnyl@]roxqmr(ﬁm lmaiﬁpl(e RIIH); Weroblksnghgrapa (ferexample

racem ¢ m.xtu nd denot e _t he
acetylgaew ?%%YF&JFHOP Epups 4&?{ @t(xﬂéﬁpﬁwé%%owar P8, (R or
lower(a@en'yf(‘) s (Br ERarife UABkRdapRAy] DAY - IRr Iaﬂ<1'@§!i37carbo11y1

refers ?o any em ¢ or Tacen c m xture, “where
groupséﬁylr @nmnplmbﬁnzyﬂwiycmhowln§nwmb®ze’m§ﬂlrbmls in any

2 PRSP RBR A 2B FR el R B e U AR Bt
trime@R1si1GPAd e Gt IENTeayIEyIEmd eyl aawEl zﬂEletHr elﬂ&mple&j&d@ﬂ)ﬂ groups.

techni ques of organic chemstry well known in
Examples of amino protecting groups include Tormyl, aryl-lower alkyl groups (for

example benzyl and substituted benzyl (for example o-methylbenzyl), 4-methoxybenzyl,
2-nitrobenzyl and 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and
furylmethyl groups; lower alkoxycarbonyl (for example tert-butoxycarbonyl); lower
alkenyloxycarbonyl (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for
example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and
4-nitrobenzyloxycarbonyl); lower alkanoyloxyalkyl groups (for example pivaloyloxymethylD);
trialkylsilyl (for example trimethylsilyl and tert-butyldimethylsilyl); alkylidene (for example
methylidene) and benzylidene and substituted benzylidene groups.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art. Methods appropriate for removal of
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the art, for exanple by synthesis fromoptically
active starting materials or by resolution of a
wo awevaes orm I n this specification the generiBCT/€BR006/000656
"al kyl " includes both straRght-chain and
branched- chai n al kyl groups such as propyl, isopropyl
and tert-butyl. However references to individual alkyl
hydroxgr mdmrt]]jﬁtbl pi;]btasing RIQIPy IiﬁchaTee fepaainplecadidy; bases metal- or
straight-chain version only, references .to indivyidua
enzymise e YOOy P GPOT ik at A tigoregprapindh o
hydro %e'ﬂ%ﬁéﬂ fo? ggcﬁfgs shé, RrRAS12Ed phetorti¢ ilyfoR Bradps yuchSui t abl e
al ues r any of various groups defined hereinbefore
2-nitrabentydegmbtbenyli For kkamplp et a¢yleacteeing gierpigreh as ap glkanoyl or
hal.ogeno fl uoro hl oro, br [ ; L xw
sTkoxs SRR LHRYR O HERGA o Bt g Sp pefile. dGmo tlly hydrolysis with
suitabl3-Hasd Mlch ab 8h bk dtalaRdroxide; Puitexhmpidithwui orsedium hydroxide.
understood, references herein to the anilino grouq)in d
Alternatiecly; an eyl GrotAeingrZrp et Fashas p lEEPRPXYGTRNy! gioyhpay be removed,
! L 1 RO OR | RaZQRirRerPhBspHRtic acid or
for ex ?ﬁ@%f@?ﬁge&%l%ﬁ%}ﬁl%ﬁg%ayeo%l%ﬁ %EE% [ ﬁgf? Der | vatriﬂvegP of o8
trifluokdi@efiofdidibid in Ayfmsthhrgradepgcgrotheichrae s bapzylonyeatbonyl group

may b@é&ﬁ%&% ffg eg;r%g]gf l%m‘;%irrp Ee&ﬁﬁ%ﬁ onrr]e% a%a&%i/s? guzc?ll ais rf)glladium—on-carbon,
or by ROARRCE 1 gi@lvli%fcﬂfﬁ)? REkABbIE Lo A trib(aNRDacetde)WMeihdde

appreci ated that during certain of the follpmnqg
particplady epmepriate forthe resurtyet of erebrowy] proyectiag graues fachideder gmple

d i}o preveCmt t heir. ag deﬁi r%%ce%%gti on. The skilled
acld-, ORtm e Frappreer g WEhS Stich protection is
ThE fHIESH refdRel RONGRHEE OFRIRATThdne stgy, ClipEdiniy, tyel. dlarch,n

place, and later renoved. For exanples of protecting
published bp dolreWilsy é Spnst 1992 nigw gerpaplevidanceqp keaghipn gpnditions and

- ub)j t . e | ' i d i i L al
s oLl ORIy o LSt PO 0y g 1.
publisBed By Jol Wileg & Son, Joogtpsraipyidarcer@npuedtitg/ gRanys.

conveni ent nethod as described in the literature.or
AHOUFOUGE (MRS Pf B8 TRBHH L or AP AFPREpRT D GCr Pttt thereot,
OkEGHH RELOLIHR B (FHHE phd pRfhitiof WE Bhemically-
Hmyﬁ%ﬁ%ﬁ%%?ﬁi?%gﬁgﬁ%sen SO0 as H%ﬂg?fect r?noval of the
relateflcotnpotridsgfog evarpplaiusing mhald gaum pdoestsses iy those descibastipsVO
03/088%?fv@gcrh%nl)gesgers],ewﬁgnl tsed Itoe 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 process variants. 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 Examples.
Alternatively, necessary starting materials are obtainable by analogous procedures to those
illustrated which are within the ordinary skill of an organic chemist.

Tn the following processes for the preparation of quinazoline derivatives of the formula
I, or pharmaceutically acceptable salts thereof, the variables are as defined above unless stated
otherwise.
Process (a):

the reaction of a compound of the formula IT or reactive derivative thereof:
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Thus, if reactants include, for exanple, groups such
as am no, hydroxy or carboxy it may be desirable to

wW@e@bo2t163 he group in sone of the reactions nePtT/GBe@6/000656

herein. Specific exanpl es of7 protecting groups are
gi ven bel ow for the sake of conveni ence, in which
"l ower", as in, for exanple, lower alkyl, signifies
that the group to which it is appliegp eferably has
1-4 carbon atons. It will be unders g hese
exanpl es are ngt exhaustive. Wheresps c gﬁples of
met hods for thg renoval of prot &fN'ing~groups are given
bel ow t he S|n1laqby not exhiaustive. The use of
protectingﬁa ~ang- nethods ~ef” TeRr ot ecti on not
ou within the
scope of the cﬁfotectlng group may
be the reS|d5% of an eéfer-forn1 al i phatic or
aryl al i phatic al cohol of of an ester-form ng sil anol
(the said al cohol or silanol_preferably containing
1- 20 carbon atons). Exanpl edllof carboxy protecting
groups include straight or branched chain (I-12C)al kyl
groups (for exanple isopropyl, and tert-butyl); | ower
Wherallan}xRF amdem halvk why of e pseapings deﬁnmdﬂieﬁammtfd’rexgmlat/]hmém any

et hoxynet hyl and is 0X hyl oxy | ower
functnglFrOgP G CORPOIERRPIU AL Sy el HtecSssiry
with B '239191 Qt!i]id &’%M@ﬁirﬁma’ Nﬁ&ﬁ"y bYh %Va‘iff‘et éﬁlf'the’%@é% wherein R* is as

pi va oxynmet hyl): Tower al koxycarbonyl oxy-| ower
hﬂf&@@@ﬂé%ﬁ ebor(for exanpl e 1- et hoxycar bonyl oxyet hy

1- et hoxycar bonyl oxyet hyl); aryl-1lower al kyl groups
exanpl e benzyl, 4-nethoxybenzyl, 2-nitrobenzyl,

4-thé bI9REDE YF a cbﬁﬁ@tﬁiﬂdff}the faguphehal i dyl); tri(lower
al kyl)silyl groups (for exanple trinethylsilyl and

Proc s

tert-butyldinmethylsilyl); tri(lower silyl-1ower
al kyl groups (for exanple trinethylsi g1 h Q§1 and
(2-6C) al kenyl groups (for exanple al Ex nﬁWes of
hydr oxy prgotect jthg groups i ncl udélNower”al kyl groups
(for exarﬁ)‘1\e|\l butyl)s | ower alkenyl groups (for
exanpl e al I yI); ?. ¢ : § (for exanple

acetyl); IRwer alkoxy ar bo
tert-butoxycarb
(for exanple allyl oxycar
al koxycar bonyl groups (for exanple benzyl oxycarbonyl,
4- met hoxybenzyl oxycar bonyl, 2-nitrobenzyl oxycarbonyl
and 4- nltrobenzyloxycarbonyIQ; tri(lower alkyl)silyl

(for exanpl e
ycar bonyl groups
ﬁ@l-lomer

( f@ﬁer&ﬁfﬁ‘ff’ he, R* and m have any of the meanings defined hereinbefore, and wherein

any functional group in the compound of formula I’ is protected if necessary; or

Process (c)

by reacting a compound of the formula III:

R 7 w9
4/N 0 Ny
R |
)



trimethylsilyl and tert-butyldinmethylsilyl) and

aryl -1 ower al kyl (for exanple benzyl) groups. Exanples
w@booanba1e3 pr ot ecti ng groups jnclude fornyl, arptFGBM6/000656

al kyl groups (for exanpl e ®izyl and substituted

benzyl (for exanple a-nethyl benzyl), 4-nmethoxybenzyl,

2-ni trobenzyl and 2, 4-di net hoxybenzyl . and, .

t MihgFedn]e it srjtaple displaseable giAuRERR”, Fndnd Br rensdigipinbefore

o PRV, TS ORIEADROEYbe (B0 B s N i

necesex@anpl e al | yl oxycarbonyl); aryl -1 ower al koxycarbonyl

groups (for ex | e benzyl oxycar bonyl,
4YW§6H6§W%%W§§?gEﬁ?HP§6Eyl, 2-ni trobenzyl oxycar bonyl
and 4-ni trobenzyl oxycar bo ; |l ower al kanoyl oxyal kyl
groups (for exanpl e pival ymethyl); trial kylsilyl
(for exanple trimethylsil R
tert-butyldi methyl sigiw7; ylidene (for exanple
5 nmet hyl i dene) and benz%?idene and substituted

benzyl i dene groups. The pro?@cting groups nay be
renoved at any convenient stage in the synthesis using

whercdo RV and hroaralas heehibefpuedefineflj olknown in the cheni cal
ar Met hods appropriate for renoval of hydroxy and

Process{dds protecting groups include, for exanple, acid-,
bgy ?awﬁﬂg%@bﬁmeﬁmﬁ&%ﬁghﬁﬁthVpata'ysed hydrol ysis for
groups such as 2-nitrobenzyl oxycarbonyl, hydro

10 genation for groups such as benzyl and photol ytically

for groups such as 2-nitrobenzyl oxycarbonyl. For
exanpl e an acyl protecting grgtp ‘uch as an al kanoyl
or 5 al koxycarbonyl group or SOy Gﬁmgup may, for
exanpl e, be renoved by hy X% s W th a suitable base
such as an alkali netal h oxi de, for exanple |ithium
or sodi um hydr ox@le. atively an acyl protecting
group such as a tery gxycaybonyl group.may be
renoved, for exanpl ¢ tregfment with a suitable
acid as hydrochl gyr'coxsdl fc or phosphoric acid or
trifluoro aceticqécid and an aryhnet hoxycar bonyl group
such as a benzyl oxycar bonyl group o may be renoved,
for exanple, by hydrogenatigy over a catal yst such as
pal | adi um on-carbon, or by treatnent with a Lewis acid

wherdif IR @%@ MPA@ ab BERMbefors Géfircti] 4@ whaedtaay Einctivhilpecisp in the
particul arly appropriate for the renoval of carboxyl

compppist etformylagy peierisd ifinssessay exanpl e aci d-, base-,
5 '“%Eﬂ'c&£,§ﬂ@%ﬁk Oh¥ﬁ@a%glysed cl eavage. The reader
0 Y,

is referr ance gani c Chem stry, 4th
Edition, by J. I\/tarch,3 O
R 1
R4/N N
Ra/N
VI

wherein Lg’ is a displaceable group and R?, R® and R* are as hereinbefore defined, and

wherein any functional group in the compound of formula VI is protected if necessary;
20 and thereafter, if necessary (in any order):

(i) removing any protecting groups; and

(i) forming a pharmaceutically acceptable salt of the quinazoline derivative of formula I.
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s published by John Wley & Sons 1992, for genera

gui dance on reaction conditions and reagents and to
wee@botlbye G oups in Organiﬁ Synt hesi s, 2nd BERCT/GBRY06/000656

by T. Green et al, also pub ?shed by John Wley & Son,

for general guidance on protecting groups. A

qu ol i ne, deriv e of the fornmula I, or a
SRRl i e dPr St w phiateuk, “ray be
RﬁmﬁbﬁQ@ﬁ@ﬁbgyﬁﬁquQ&g%?SS known to be applicable to the
preparation of chem callyo rel ated conpounds, for
exHprpleactipgi ip gonvwsaleody u@‘rlpd oukindbspiesench of e sutebler oypting agent,
in_V\O 831. esse whe sed t repare
such gF g AT O o BB R lng HARRE 7 Fimighe 816
azab@a M6k Lyl dN, I, Nae g epbtblueoriaithekifBioeephosphete (HATU) or a
provided as a further feature of the invention and are

carbqdinyide pashed disyclohexsienbastiintge.roppiprdbinindbs pissqpee eba gatalyst such

terials nmay be obtained

asa@%?h?%@%géngﬁbroced ﬁ%ﬁﬁgc>gﬁg§§,c chem stry (see, for

5 Exacquiping Advancs doﬁegmfmﬂgz cafriediosit fythé stﬁ)beldﬁtastutable base. A

ci.ence) Jerré/ Mar ch The preparation of Sljl
suita§E bR BgfOREIEIE 4 GTEHGIBIEREY HORRSOT frgmple, pyridine,
26 1neces’ sgpighﬂ&?g?%ﬁﬁ%l mat e({ig’glgéﬁg?i g batlégnﬁ gdlq%ggf}%é‘chﬂamme
N-methglhogpheding 0o dad@lng@ld[ﬁ 4t(lflr;o1$k017| -¢ngs or, id)le&:kamplec bn alkeli or alkaline
tthr} t he, ordi nar of. an_organi.c_ch [.n b

carthy gt C&Fl?oé’\% rﬁ?‘%@é&é& “F‘ocraﬂﬁ%é SpPERETHLC OB?te cesmm carbonate
or calpiirn@&®bhate, derivatives of the formula O I, or

phar maceutical ly acceptable salts thereof, the

v aFicalshetiondp eonenivetly perdied puiia thmpresance pha geitable inert solvent or

( I eag n

dﬂueﬁé lPC?l‘r é%afhgle ;Eai e%‘t:e? e h a% I'e)ch taclgé\}gte,qae 14 (5/%% t\gzg gl?tesqglg Hyl%ethylene

chloride, ehierofoim Bl carbih ﬁﬁﬁblﬂﬁriﬂee aidefierofuch e tet@apdrofsan or 1,4-dioxan,
def i.ned hereinbefore, and wherein any s functional
an argmgiinsqlxent sachoasiplER ob f dinglangpepticjsolveniiigh et t ed | f

NN GFREAPR D A8 ARPROURGA1a0 N OO TURIPE e O 7

dimethylsubfodideo ThPrerctieisisCopveniently carried out at a temperature in the range, for

example, from 0 to 120°C, conveniently at or near ambient temperature.

A “reactive derivative” of the acid of the formula IT is a carboxylic acid derivative that
will react with the amine of the formula NH,R* to give the corresponding amide. A suitable
reactive derivative of a carboxylic acid of the formula II is, for example, an acyl halide, for
example an acyl chloride formed by the reaction of the acid and an inorganic acid chloride,
for example thionyl chloride; a mixed anhydride, for example an anhydride formed by the
reaction of the acid and a chloroformate such as isobutyl chloroformate; an active ester, for
example an ester formed by the reaction of the acid and a phenol such as pentafluorophenol,
an ester such as pentafluorophenyl trifluoroacetate or an alcohol such as methanol, ethanol,
isopropanol, butanol or N-hydroxybenzotriazole; or an acyl azide, for example an azide
formed by the reaction of the acid and azide such as diphenylphosphoryl azide; an acyl
cyanide, for example a cyanide formed by the reaction of an acid and a cyanide such as
diethylphosphoryl cyanide. The reaction of such reactive derivatives of carboxylic acid with

amines is well known in the art, for example they may be reacted in the presence of a base,



the al kylation of a conpound of the fornula P :
wherein R1, R3, R4 and m have any of the neani ngs
waledosnedeher ei nbef ore, and maﬁrein any functi oPEl/GBe@{000656
in the conpound of formula™P"" is protected if
necessary; or Process (c s by reacting a conmpound of
SuChtdt? fsgglg%ﬁg%cﬁ a‘t?qyla,lpalndépl avg:her flhg)lg ﬁﬁf' gllogfg ésgrtbed above. The
reactﬂﬁfﬁhﬁ&ﬁfv@ﬁi%n@ye ) P&%nr@ﬂ Gt %ﬁé&é}uﬁrﬁé deineta Qﬁtﬁ}e group
the conpound of fornula III" is protected if
-wrr‘ Hew efhbtartmgi Mhterials fondtroeass ) t he fornula |V:

h f. d
pr G20 gy Birao itk S ERHORS t%%ﬁtlguv or
5 analobd@k piodedsds N0 dRE@itRE il eHeqirdp eft @b€the @fdpation aNsimilar

wherein any functional group in_the conpound of

compayyds | far sxample,the meetlady described i BAY 03/0828H. Fog @msemtﬁdhe
I |
com gg%%@%%%&%%}ﬁa¥5angﬂ 5$%ﬁ5§“ﬁ§%%%n ggéﬁgﬁﬁlne
and wherein any functional group in the conpound of
formula VI is protected if necessary; and thereafter,

i f necessary (in gny order): (i) renoving any
formula I .-
| tw—< } |

protecting groups} and () forming a pharnaceut
reactions ar
]
lla R,

a.

accept abfdeosa the qui ngzol i ne derfgvgt i
iC QQB§|I|Qns,for the
Process (a{

(i)

Y N Xy m i) \)N ;
o\ % X (|3 v
| Iid PQ_R? < b
i) lic
Y
I
10 Reaction Scheme 1

wherein R', R* and m are as hereinbefore defined; Lg is a suitable displaceable group, such as

halogeno (for example chloro); Pg is a suitable hydroxy protecting group, such as an alkanoyl
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The reaction is conveniently carried out in the
presence of a suitable coupling agent, such as a
w@a00eogi1b3ri de, or a suitable peptide coupling POEGB2006/000656
for exanple O (7- -31-
azabenzotriazol -1-yl)-N, N, N , N -tetranethyl uroni umhexa
fluoro-phosphate (HATU) or a carbodiimde such as
groufH o Pg0 RexMitG Bl Qﬁﬂlioky‘bfiﬁectiﬁg ik QALY ad N-4ORISI,SHERERrein any
of a cCatalyst such as” di net hyl am nopyri di ne or
functiong/group imlthespyppuidsesho wiklie Reansion iSageme Atstprotgcted if necessary.

Notecgonger&i t?ont kﬁ cazri ed out in the presence of a suitable

. i base is, for exanple, an organic

Step @il R ch@s SuitiBEtadSed G fnessaiplogousohti@ioneto those described herein in
2,6-lutidine, collidine, 4-dinethylam nopyridine,

relatippt@PIE#riFhe, di-i sopropyl et hyl ani ne,

step YRR e Bor A b Finhia nliRERE ofefietions. For

exampds WheePg is dncalkawshmbep sundi a3 pragl Tanst & clpoed bgihaatng in the
carbonat e, cesium carbonate or cal cium carbonate. The

Pfesqné%\efﬁl BI5thego RO AERPEPINORar ried out in the presence

Step @i :Q:oﬁigﬁﬁé%%ﬁg et R Rbd SMctiOh. FhitdbEMAitsfhiRbuR¥ATBbEs RBlude, for

ester as ethyl acetate, a hal ogenated sol vent
exanypls; heaggiomit iy pessencehif arsuifahle thitioy phospinnsrandardion

P P i Dt KT EAOD gt
the tﬁlﬁﬁ?gﬁfe RREOIISEC $ObYEN ‘im&tféiﬁtﬁbl@lsat B Nt aAiBiRY tehefmited @ suitable

i met hyl acet am de, nmet hyl pyrrolidi n-2-one or
tertiagly platspirine whdlodds der. extitople wian-birtytphosphinnerparaewldn)y tri-

ek s GBS D R el e
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acid of the formula Il is a carboxylic acid derivative

reactiqng aregontaipeshintTepilicttss Ab 699 Q0% The Mitsynokn ReaqHomgD dgHughes,

OrflofRerkie S92 SRRILO% AR AR PRl i AR neReion
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.chloride fornmed by the reaction of the acid and, an
desitF fggias SHETPCERTEP PR Shdarpr Llesk 313 CRRICgFe-da produce

parti?hlgﬁj Qf@rgo@&ﬁ&qrokg?[ﬁg&ﬁfds gl‘g{]ﬂé%?a gn anhydride formed by

e reaction o acl a éhlloroformate such as
Stepi(md Remdvat bf the cluborpp®tecting goiupRe” esing conveptiony angthels. For

exalﬁ%%ﬁ:ﬁa Eg‘ﬂ;ﬁ r( g:gl%g%lta?f B{Sﬁgé'#@ %2 fdfl)ef es%elg %f g)?‘}n%laaﬁg u%ing well known

techniques, for example alkaline hydrolysis in the presence of a suitable base such as lithium

hydroxide.

Compounds of formulae ITa and Il¢ are known or can be prepared using known
processes for the preparation of analogous compounds. For example compounds of the
formula ITa wherein Lg is chloro and Pg is acetyl may be prepared using the process

illustrated in Reaction Scheme 2:



an ester such as pentafluorophenyl trifluoro acetate
or an al cohol such as nethanol, ethanol, isopropanol,

whedoanedicdr N-hydr oxybenzotriazol e; or an acyl PewiGB2006/000656

for exanple an azide forned3py the reaction of the
acid and azi de such as di phenyl phosphoryl azide; an
acyl cyanide, for exanple a cyanide fornmed by the
reaction of an & id and a cyanlde such as ¢@

di et hyl phosphoryi CEE o Wtremr eaceH, yeh
reactive deriv carbqyy#rc*a0| thlamnes is
wel | known in ?ﬁg art,Rfor exanpl e fhey yvée reacted
hi the presence of a base,- - such as those descr%bed
above, and in a suitable solvent, such as the&&ine
descri bed above. The reacti on may conveni eM3d b
perfornmed at a tenperature as descri bed above.
Preparation gf Starting Materigals for Process a

Cbgpg nds of fornulamjg gay. b. pnepa&eg u%dngg
conVenP eiques or ol afatei IS
those, d Qéd'bm=gﬁe095 O forWWﬂéﬁbre ar QJ

of S|nﬁlar compounds, for exanpl e the netho
described in WD 03/082831Raf§5n95@%9be t he conpounds
of formula Il may be prepared In accordance with

BpticA iisomeBebisthe fdrmmld Te,Ragyc for erarBolaceepripavbe ngng cRiventional

a m_ar e, as herei nbe efined, Lg is a suitable
Hm&@%%ﬁp 6@§%¥éh@7%ﬁb&a§ﬁﬁﬁggg"ﬁg %ogeno (for exanple
chloro); Pg is a SU|tabIe‘hydroxy pr ot ecid ng group,
such as an aMeaPasy| gr oup;

an@énRl i S aié?ﬁ§$ble [if£>§
@ArbOXgH pr otecting group SUCh—aSﬂ4|'4C alky¥o and o

wherein any fultional ygfoup in the compounds shomm Wg
Reaction Schenps2l is prefected if necesgﬁry Not es ff&r
Reacti on Schené? Step (T) : Reaction suitably carried
out under anal ogous conditions to those described
herein in s relation to Process (c). Step fii)

Cl eavage of Pg may be performed under standar
condi tions for such reactions. For exanple when Pg is
an al kanoyl group such as acetyl, it nay be cl eavedQihy

Otheat i ng lbéﬂg}t&? g?r eserite of @ nraggnegnol ammoni a
{ e

ol ution R pmg e M tsunobu
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O' O 1 O"q, Ocpp i
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Reaction Scheme 2a

O\Pg‘l

wherein Pg'is alkyl such as methyl; NaBH(OAc); is sodium triacetoxyborohydride;

MsCl is mesyl chloride; sz is a suitable amino protecting group such as benzyl or o-



o exanple, reaction in the presence of a suitable
tertiary phosphine and a di al kyl azodi carboxylate in an
worgandmesol vent such as THF or suitably PCT/GB2006/000656

di chl oronet hane and in the-s®nperature range -15C to

60C, but suitably at or near anbient tenperature. A

suitable tertiary phosphine includes for exanple
meth{Tbbnzyl, F6f ¥tapihhs (§)L P enetlyIRAEYT GURFO-Methylbenzyl; Pg’ is a suitable

tri phenyl phosphine. A suitable ). .
nitrogiin-prblegling grdinp sudhos yertrbutox yearbaiys (BOE);dX asrps kerefinbethyd defined

and B, B e B b Lo R e, ogteft dydiopgl growp in e
compoRa€d HORG 1A RRaEINt StBAE 2k s prbtectellef dicdessadl, 699,

(1990); The M tsunobu Reaction, D.L.Hughes, Oganic
Notegfosdieperian Schamme 2a\o| . 42, 335-656 and Progress in the

M : . , . y

@ Jrhnnile RREEE (Ao bt SHEIBR AR e SRERALAL (RN Rch os an

alkyllalcotieb(foreckampar methahdy inshe peceike @ be acifl, foo ayonpld 3G fin a suitable
formul a Hc nmay be enpl oyed, to produce O particul ar

solvegf BiBH SiPRaRS SHitatly HSOGACROTGH Perrmsrd gt plevated igmperajyre, for

exm#@%“ﬁ@%r&imthe carboxy protecting group Pgl using

onventional methods. For exanple when Pgl is

() (1 Az@jlabkydalisedy inRedctivry Silemeflat wieengbe elkylatiof of thelpepeidine is via
using well known t ni ques,. for exanpl e al kaljne

a reafiyR o Sinion: R S aiERue Fingt e BpEr R Bldehine ofye

formhlatRHQO) Y@l deapoandoripe Yo 19 T1cfie midhae® kial -aaghlkid. Suitable

are known or can be prepared using known processes for
conditipas frraharedpetiie aviingtivgl ag audesenbrsonneltionrer Presesie

; t f.on I i n. . '
s REPRAER B A D R R S g BB 4R B
piperidihe¢!Bbmaisadn ialto Be aséd wpr&edethe (2S,4Re &otrieoby Hoheing ti alternative
~ Optical isonmers of the formula Hc,_ may for exanple, be
isomgyr foBaw e TiRg SRyIES R dh eiREs ShostBReachEhSdeme REt s hown

'Sg%ééﬁn@% ig@ﬂlemf Oﬁimé Qf(ﬁ%@_éz lrﬂa? ﬂé‘cacl]ﬂemg)&nventional

methods. For example when Pg?” is benzyl or a-methylbenzyl the protecting group may be

removed by hydrogenation in the presence of a suitable catalyst, as illustrated above in
Reaction Scheme 2a.
Conveniently, compounds of the formula IIc wherein R? is (1-4C)alkyl may also be

prepared using Reaction Scheme 2b:

l “\O Q
1. MsCl, Base OHGCO,H \\§ (ﬁx
W\ OH —_——— rreee—— o (@] O

N N
NH, HN I Lo
l,® ) =8 + R
2. Rg Rz
l (iy Pg'CH
OH
OH
Separation eg H
Chromatography N N O\P 1
-— "l,, o\ 1 | g
lle I}lz ﬂ/ Pg Hz 0
R* ©O

Reaction Scheme 2b



wherein Pgl s al kyl such as nethyl; NaBH(OAc) is

sodi umtriacet oxyborohydride; MsCl is nesyl chloride;
wW@g®6i030183 sui t abl e am no protecting group suchPe@sGB2006/000656

benzyl or a-nethyl benzyl, 84-exanple

(S)-a-nethyl benzyl or (R)-a-nethyl benzyl; Pg3 is a

sui tabl e nitrogen protecting group such as

t exlierbid tFpXiy @ @afboRY brdt&0a); grd}%) dush aﬁcyhcéfﬁledumhﬁﬂ@ﬁﬁthyl) MsCl is

defined and,R2 represents rogen or -3C)al kyl, and
mesyhpRlPEdG aad R ﬁ%@&eﬂ@r{&#@fﬂ&m% anch whers My fBnetipsaLEe WA 1 the
i+ Not
S B L S e

a 'Fhd laétbhe pabmedtbin RduclidveSdhermemLa aid Zb)ﬂhayl]nefsymhemd using
s oo giSbhod 9 kbl SRR TED202] Dl L 1e PUERSIES ey
Lette?f éfbd@% 31@@ 93 ob@ Y dlpﬁrdre?@f:%lﬁﬁal'o? d%g&ﬁ@t:ﬁ&%ls i(fl%%), 61(6),

vat € tenperature or exanple under refl ux.
2226/8l.wi || be realised, in Reactl on Scherre 2a when the

el SR b
esterFRMIGPEf BE Co1RéPERVAE cOhmicREalfyoivallhe thy@fc@%rFi 4t1&i@1§-230arboxylic

conpound of the forrrul a He in vvh| ch O al kyl
10 acid.Syitabl e conditions for the reductive anination are as

d
AR BRI Orh oh BEat et bbby o goeion
Schepedpar ati on of the (2R 4S) piperidine isoners can al so

be used to prepare the (2S, 4R) i somer by isolatjing the
alter&gtwe i somer faqllow n ring openl ng_ of thg

| act ope shown in Reac @ S

am mtl ng gr aUP KRg\ 17y b oaci eved @

con omal net hods.” Fofeexanpl e Wﬁen P IS benzyl

or| a-ret iyl benzyl thé protecting grogp pa ﬁ$ renoved
cogenation in tCPwplpﬂQGSence of a sui e ‘g -

catal yst, as illustrat e in Reactiofn Schene .

Convenlicgnt | y, corrpour?(:l% A8f 'ghhe formul a chvv\,her effl R2 (dioxane

1
is (I-4Calkyl may al so be prepared using'Reac n (R
Schene 2b: (i)/@ém Reacti on Schene 2bwher ei

car boxy protec group such al kyl (for exes

met hyl ); Ms@N"I ") 0
0 m
| SN -~ HCI HN o \
e o 7 Alkylation eg I
P | NaBH(OAd), RO © ¢ llg
| lih Base eg (LiOH)
Base eg (LiO}-l)

HNQ 1
o \N (R )m o (R )m
LI LS 0
R* (|3 N HN P
(@] OH M

Reaction Scheme Ia:
15 wherein Lg is a displaceable group as hereinbefore defined in relation to Reaction Scheme

I(for example halogeno such as chloro); R* is hydrogen or (1-3C)alkyl; and R, R? and R* are
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mesyl chloride; and R2 represents (1-4C)al kyl, and
wherein any functional group in the conpounds shown in
w@Re@opan3 Scheme 2a is protected i f necessary. PATe€B2006/000656

| actones prepared in Reactigs-Schenes 2a and 2b nmay be
synt hesi sed usi ng known net hods, for exanple as
described in Skiles et al. Bioorganic & Medicina

as hefneUBfST ¥kt bed ShébBOGY, fufidthal %61?@ 96 camgotadssBéwn in
et al. Journal of Organic Chemstry (1996), 61(6),

Reaction Scigine Igosprstiendesl dheeessary.or mul a Hc wherein Pgl is

P ol BB B4 60 S of e

formdta TYE Idext be @ Relidten Bckardnxyhiremdry' ds métty® rinblPd \ie b yert-
conpounds of the formula Il may be prepared accordi ng

butylpgyqrekeay] GHOCtaeHR [aedrisde etheisugale O PN HeTRI TR g used in
place'rOZfI tgef- fHeﬁBl# a 8tegrg{}}9 %%h\éfn%@g?fiﬁpﬁfh%@ /gefined in

I on eact or exanpl e hal ogeno
Asiotil bs realifedy Begctidd Scherhe fr oge be ased( tb P3&Paad Barticulardereoisomers

R1, 4 a her ei nbef or e. def.i.ned, and er.e
of ORGP AT D 3 e e TS A L ABAPE A e Of e
comp3RaE bf Rt e, Fofedatngk higEHRAOR4SH ?ﬁ)@ﬁ&ﬁé)ﬁf thE8rmula Iic’’
compound of formula Hc™ shown in Reaction Schene | a

showingn Regerinpolohdne fa weald giverthed 2RctR) pipseidinsdeprher dféhgeednappund of

2a. Wwherein.Pgl is nmethyl and Pg3 is a
fomﬁ%ﬁ?%ﬁ?%%@ﬁﬁ%ﬁg&”(e&) group. If required, other
Bl RO 0Ot finld e GhwiP i Ry 1ibe Sefea® 1dmpy BEprephret hising

net h){]lB and BOC group shown in Reaction Schene la. As
know mpthpds, feraxpapl, bRemoral teepomsting grapyPafeomdconpound of

formﬁ%ﬁﬁ%%@ovﬁfﬁ%&éﬁzﬂi% SRl heftfond ggds of the

y using the appropriate chiral starting
Reachinh €londitionf forfPeoeengund of fornmula He' ' . For

KRR e S oD P SRt h T M e aytaion
of ankifftdt Ry REREY, IsHiNS dns@PRhaBde, thexaRPROUNIGCfaldyPERM}@e, bromide
I'l sho I n Reaction Scheme l'a. The conpound of
or ioflide resnseentlyhiowhe presdRea of & sritablehase ag defined jrets@nbefore, in a suitable

inert %E)ﬁrg]?troerddﬂﬂgﬂtna%d at a temperature in the range, for example, 10 to 140°C,

conveniently at or near ambient temperature.

Alternatively compounds of the formula I’ may be alkylated via a reductive amination
reaction using a suitable aldehyde, for example formaldehyde (or paraformaldehyde), or a (2-
3C)alkanoylaldehyde (for example acetaldehyde or propionaldehyde) in the presence of a
suitable reducing agent. For example, for the production of those compounds of the formula I
wherein R? is methyl, the corresponding compound for formula I’ may be reacted with
formaldehyde in the presence of a suitable reducing agent. A suitable reducing agent for use
in the reductive amination reaction is, for example, a hydride reducing agent, for example
formic acid, an alkali metal aluminium hydride such as lithium aluminium hydride, 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
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known net hods, for exanple by renoval of the
protecting group Pg fromthe conpound of formula Ha
W@ b@er9oiin3 Reacti on Scheme 1 usi ng conventi onal POBGBO@S/000656

Reaction Conditions for Predéss Ch) A suitable
al kyl ati ng agent is, for exanple, any agent known in
the art for the alkylation of am no to al kyl am no,

suchss efetieso bandasthanbo] foalthaliess fosverft et agéts Blchals kydium
chl oride, bhrom de or iodide, conveniently in the

riacgipyuearRlydpific and sadivs ceanokeohadridref Theagastiongs mebbr rerformed
undek Beiflictdhi@BhEm! tﬂﬁ Eltesecjﬁla % Qf%ul?a[bléjééﬂj Fu[bth ?319?%&&12 eferide or acetic

tenperature 1nt exa
acid,comffen imeiytalsp tetused td’mmmmp]i{em thetdesan lat/elrdarmg the reaction. The
Altern?tlvel y conpounds, of the fornula_ |’ ¥
reactaqw PSeIeg % o TPRRIER i dheR B (PR Bk, 0GR 104G guch as 70 to
| r
Cf)cgr g@%&:ﬁgﬁtys ahy ’ar Eﬁfneﬁ{%%%%&r? k.‘gﬁ%rg?t gg ﬁélg)rem{l% (r)efactmn with
the atdchpgd, dlmémcabdelﬁylweemﬂtmg aphpal] dedyyteteffectedtbyeydrogenation, for

re ce of. a.suitable reduc] ent. For | e,
exanjplc ﬁ¥€ﬁ8ge§%%@t B TeSTice R SU LB EAAAY SBFD rapHlskagh an parbon
catalpfterein R2 is nethyl, the correspondi ng conpound for
ornula P may be reacted wi th formal dehyde in the
pialem plptar atarials | 'mm.o-ng agent A SU|tabIe

use n_the reductive an nat

38139 U5 o 1y Ll B PN B Ty to tht
descﬂ‘ﬂgerd @xRapidn Skl edRpeR® ﬁﬁh@b&ﬁbéunﬁ&if%nﬁﬂﬁl Mcnk Placed by a

hydri de such as |ithium alum nium hydri de,
suitablgjaip¢ ProtegHng preap; fogekamply @M@ﬁoﬁmearbm (%@C% gugmIhe

resulif SHAGENIK 18, W BLBAORSIA W e eI hoine Process @

descriloudi abowe. r The ahime phateahgdrowtemay be glrrﬁ(&tetllfoﬂbwmlg conversion of the
..conveni ent | erforped in_a suitable inert solvent. or

acid ﬁ?lﬁérﬁ?fentfyo%ng%i?aﬁ By ARy BFORRlE Ahen e Aige RIAtecsing group is a

BOd %}Buﬁ B¢ trBRER ROVGHHAUIndWREHE SNSHRIRY Such o t}mr&{c%h& Rid.

uni ni um hydrl de and, for exanple, nethylene
p moaski @) sol vent such as net hanol and

B el SRR e i, RN s

W@fa:@&@hqb y&dxiedemg b&rieg a6t JhQHe presciide bAR kitABRY fert BEdent or
under acidic conditions in the presence of a suitable

diluegt ifer exgeirlean Hgahobgeestartsidr dsdsopropar@ior ethat pegtate a halogenated
st R AR R ek oA, B oSy L o

tetra]a)tdr@futﬁlmdtéaﬂim&md Bn ttvendtiaRgend och axaigEne, or]a()dlp(ﬁlar aprotic

100C, such as 70 t
solvent such as N N—dunethylformalmde N,N-dimethylacetamide, N-methylpyrrolidin-2-one

acetonitrile or dimethylsulfoxide; acetonitrile is favoured. 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 III may be reacted with a compound of the formula IV in the presence
of a protic solvent such as isopropanol, conveniently in the presence of an acid, for example
hydrogen chloride gas in diethyl ether or dioxane, or hydrochloric acid, for example a 4M
solution of hydrogen chloride in dioxane, under the conditions described above.
Alternatively, this reaction may be conveniently carried out in an aprotic solvent, such as

dioxane or a dipolar aprotic solvent such as N,N-dimethylacetamide or acetonitrile in the
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ef fected by hydrogenation, -B8F exanpl e hydrogenati on
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this regagieplaee agtviescritivd anvee protecting group is a BOC group
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Rherplefah, B S ATRP M £l 2o T i b PRl e
form@ia)IVlig thesprasehidé bab beitableSttse C SabibR: s8R HAs re¥@dHAe as
such as chloro. The reaction i s conveniently

.hal ogenq, . . . : .
hefele‘aerfPlieéi&%B%ﬂ under PrRcept @ e hidis resetion isronwsientlypsrformed in an ert
solveRPbV&ltlen© Fortixb B thodeQhe R ' 3

v ERent fy SotBI tholdhe B AOP U A RURRS, 5 pERES p
arafioreft Stanting Misenia fhori de, chl oroform or
carbon tetrachloride, an ether such as tetrahydrofuran
orC s R L IE s e b Bopyehes et AR e HeRBaucs or
analo@buPprdbRdsab tRie AkiGibe@ Y @B hrisH &l fASh tion of simil
0%, I\I-ﬁ%i met hyl f or mam dle, N, N- ginrret hyl ac%{Jrgﬁ]argéc’mo —
compqupgs: Hyar syamplei i gorpownsls af éronila Hl heydre prepared in accordance with
.Rawgbﬁﬁé ggrfoxide;_acetonitri!e is favoured. The

reaction-s conveniently carried out at a tenperature

in the range, for exanple, 10 to 250C, conveniently in

the range 40 to 1200C or where a solvent or diluent is

used at the reflux tenperature. Conveniently, the
conmpound of formula Il may be reacted with a compound
of the formula IV in the presence of a protic sol vent
such as isopropanol, conveniently in the presence of

an acid, for exanple hydrogen chloride gas in diethyl

et her or di oxane, or hydrochloric acid, for exanple a

4M

Limd))



sol ution of hydrogen chloride in dioxane, under the
condi ti ons descri bed above. Alternatively, this

WO e@e6pn3 may be conveniently carried out in aPCEHBBRWGOI6S6
sol vent, such as di oxane or38-di polar aprotic sol vent
such as N, N-di net hyl acetam de or acetonitrile in
t hepresence of an acid, for exanple hydrogen chloride
gas in diethyl ether or dioxane, or hydrochl orligc acid.
The conmpound of the formula 111, whergin Lg i
hal ogeno, may be reacted with a conpoun
formula IV in the absence of an acid. In
di spl acenment of the hal ogeno | eavi ng grQup
in the formation of the acid HLg in-sitd and
aut ocatal ysis of the reaction. Cbnveniently'Phe
reaction is carried out in a suitable inert Erganic

I

&N
rgaction
g Wesults

sol vent, for exanple isopropanol, dioxane or
N, N- di met hyl acet ami de. Suitable conditions for this
reaction are as described above. Alternatively, the
conpound of formula Ill may be reacted with a
of the formula IV in the presence of at
Sui tabl e bases for this reaction are as hg
defined under Process (a). This reactiog
conveniently performed in an inert gol vént oyedil uent,
for exanple tho nmenti oned abovesA n relation to this
process (a). Pseparation of Starfing Materials for
Process (c) s of fornuya Il are nmay|Bg—O
prepared usi ngzegnventd onal chni ques or an | ogpu OH
processes to thos escribed in the prior arf for t
preparation of simlar coppounds. For exanpl ¢, the
conmpounds of formflPa 111 may be prepared in accordance
with Reaction Scheme 3/ (i) Reaction Sghene wher ei n
R2 and R4 as hereinb re definedPobgyTs a suitabl gg
di spl aceabl e group, /Su as hal ogeno, f gxanpl e
chloro; Pg is a syftabl e hydroxy pro?e 7NN

DOXY /)

N

such as acetyl; and Pgl is a suitable car
protecting gro such as (1-4C) al kyl. Notes @or
Reacti on Sche 3 Step CG): Renpbval of Pg under ita
anal ogous cofnditions to those described for Step (ii)
of Reactigrh Schenel .

(i)

)
RNH lg NHA HC2) Lg
-~
c|> N

J

| m [k

Reaction Scheme 3
wherein R? and R* as hereinbefore defined; Lg is a suitable displaceable group, such as
halogeno, for example chloro; Pg is a suitable hydroxy protecting group, such as acetyl; and
Pg' is a suitable carboxy protecting group such as (1-4C)alkyl.

Notes for Reaction Scheme 3

Step (i): Removal of Pg under analogous conditions to those described for Step (ii) of

Reaction Schemel.

Step (ii): Mitsunobu coupling under analogous conditions to Step (iii) of Reaction Scheme 1.
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Step (ii) : Mtsunobu coupling under anal ogous
conditions to Step (i) of Reaction Schene 1.Step Cm
woowai16Df car boxy protecting group under anaPOLGB2006/000656
conditions to Step (iv) of _.Bgaction Schenel. Step
(iv): Amde formation using anal ogous conditions to
those descri bed above for Process (a). Step (Vi):
Step GRNHORdRGA BF ce&ts@wrsteuﬁﬁgﬂg&owb hﬁ&’cﬁ‘%ﬁhﬂo% lohbiRREs ﬁ‘)SStep (iv) of
escribed in relation to Step (i) of Reaction Schene
Rauﬂonﬁkhﬁw¢ku|vely, t he plperldlne conpound of formul a

first converted to und .of
steplis? BBY0F Ryl u6iRF HEHuesDls PO RAR G gBiepBd BRbyR g Process
(a). @ di spl aceabl e group on the piperidine ring which is
then reacted with the conpound of fornula |ie using

Step4wiy| GgBRIEIoR Bxamm ysing MisyBebUROPEiops 2§ @@SCﬁb%@gglatm to step
i {fRegsPATRORDLSL Db 5, B YRGB SRBRET o may o

first Gatverred & dedropounBed ddrineita VD adddscribel bedsw Bi Eemi%n(when@e 4 below
.convenj ent di spl aceabl.e for exanpl e,

to gijaf gigeiageably %RHe & |ﬂfecmmr%{®e 16he %{P@%ﬂ% ARACERyV g o8 gompound

of foliBhilaTXEHRAE a@al 9 E:Qndn%ﬂ%"f@ thdiB HORRSS W RO 0%, 4

nltrobenzenes | oxy or toluene-4-sulfonyl oxy
gomppyndsaxf ttlnecﬁcphaullaw Ia m&tbwrew&d usigg, dayexamaple, the method
r.trobenzenesyl. f onyl.o or tol uene-4-sul fonyl oxy group.
damqﬁ%£W§§%T$@hﬂﬂgm5db?ﬁ%%geousIy carried out in the
Readpibf CRMERI0AS fd¥FG6cesé(HUi t abl e base is, for exanple, an
or ani c am ne base such as, for exanple pyri di ne,

convemdeni displaseatilelgieap Lg is, dpesanple sihalngere,diksacsulfonyloxy or

S TIR N T e e ——
nitrobéik@hésutfen@bxpor ‘@ﬂd@ﬁé—ﬂﬁﬁlfeﬁylbhy gﬁmpj paalianas metanesulfonyloxy, 4-

hydr oxi de, for exanple sodi um carbonate, potassium
mtmé%nzssmlf@ny 8% PLIAUCAE HoWHPRYOXREOUBM car bonat e, sodi um

Eﬁcgfegéﬂl %ﬁvaﬂl‘?a{agﬁ_pﬁélﬁr' Baivd BE%]h‘iiﬁ‘e r@&éﬂ%ﬁ BPBASX e lAYsu?t'dGlla bse is, for

ase 1s, an al ydr1 de,
exanqﬁ‘araploegmrdammel’ww sudl as,dor adaqu:lla pmatlmb 6- haﬁdmd |an!1d1ne 4-

cim AL TEL 2L, AR, Lo, SXApLE, SOBLUm art.de, or o) e
ene, 8} Kﬁ'ekarﬁﬁl%aén R4 BRial bPAIKANRBAHE nRSlicHPohhtd OF hil@oRide, for

sodi um i odi de. The reaction is sui tably
example sodium carbonate, potassium carbonate, cesium carbonate, calcium carbonate,

sodium hydroxide or potassium hydroxide. Alternatively such a base is, for example, an
alkali metal hydride, for example sodium hydride, an alkali metal or alkaline earth metal
amide, for example sodium amide or sodium bis(trimethylsilyl)amide, or a sufficiently basic
alkali metal halide, for example cesium fluoride or sodium iodide. The reaction is suitably
effected in the presence of an inert solvent or diluent, for example an alkanol or ester such as
methanol, ethanol, 2-propanol or ethyl acetate, a halogenated solvent such as methylene
chloride, trichloromethane or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-
dioxan, an aromatic hydrocarbon solvent such as toluene, or (suitably) a dipolar aprotic
solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one
or dimethylsulfoxide. The reaction is conveniently effected 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.



effected in the presence of an inert solvent or
di luent, for exanple an al kanol or ester such as
woreiodhamab3 et hanol, 2-propanol or ethyl acetatBCT/@B2006/000656

hal ogenat ed sol vent such et hyl ene chl ori de,

trichl oromethane or carbon tetrachloride, an ether

such as tetrahydrofuran or 1,4- dioxan, an aronmatic

tol uene, or (suitably) a

Prepara%g O?gt‘ml g:hél?{%h\ﬁs%g%%ﬁ?&ssﬁ)‘n as N, N-di net hyl f or mam de,

Cofﬂspbluﬁﬂsrﬁfttliwfoamalaavnnd@ Jbelprepaidiyisig dmldgdinipideesses orthose
foxi de. The reaction, | onvenient |

descrlb%c% me%ﬁ%/ %28&% forsaamarla pe desqribetbm Reigrance gﬁm e,
Coilr%l %ﬂ%]&qggfo@&ﬁlathQQ bk b a&@ 'bgtcoﬁf/enttﬁﬁalsrﬁétﬁ@dbt Yor example a

l'y 1n the range” 20"t Preparatlon of
5 compo@darftthmgmmlaeﬂ whereindR’ @hgdx@gsn el G rip e wresylatst grohp may be

pared usi anal ogous processes to
preparepsiE Bedio PR AR GeriBstlan B “axanpl o ac
descri bed in Reference Exanple 2. Cbnpounds of the

formul & Mo, By be prep I%é onven met hod
N\O& exanple g conpoun of } or rrul er e| n
hyd?ogen apgd Lgl is nesylate group e prepa d

using the pr@cess iTtystrated in Reach?on Schene 4Pg
Separ ati‘on8g prefer hti al crystallization or salt
formati on Deprotect VI VI Reaction Schene 4wherein Pg2
is a suitable am no protecting group as defined

herei nbefore in relation to Reaction Schene 2a; R2' is
hydrogen or (Il-3C)alkyl; MO is nesyl; an QJNH R2 and
R4 are as herei nbefore defined, and wher ef) any?

funct ignal groupele faf‘?ﬁég(s:t ounds sgewn i n YReact i

Schenepi4 |s pr ot €L @t'aaon?llgg'%ssary Notes for Reg€fhon,,
Sch’e_‘@ reaction with with aﬁomthefor Nopd
RAN la‘bl e solvent, for exa ¢ Her suc) e R
tetrah:gﬁ furan Alternatlvely, the& can be ©

r eact with a Grignard reagent sucﬁ

i sopropyhnagnesi um chl oride in a sui tah'r e sol vent guch
as tetrahydrofuran

(i) | Deprotect

oH NaBH(OAC),, on
O y RZC(O)H :
‘e Ns 4 ——— H
N '[ R N
H (iii) N R
O ) ﬂ/
Via R O
l MsCl Vlal MsClI
OMs OMs
(4 )k
0, Ly § "l,l ~pd
N R . R
@] R™ ©O
Vi vi

Reaction Scheme 4
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then reacted with the [actones as described in J .
Org. Chem, 1997, vol 62, p3440. n). Deprotection
war@enddsandar d condi ti ons. For exanpl e when PRCT/€B2006/000656
benzyl or a- nethyl benzyl 44l catal ytic hydrogenati on.
(iii) A kylation, such as reductive am nation under
standard conditions, for exanple as described in_
wherdie Pgt isarsuitsbl@rmirosmolebiing giotp andelingd hpreimhefue ftielasion to

the_ formil a Wi erein ' | < al kyl - hey2 4
Reaciigrolapan Jaakngs Tdoien 5h (SarelishiEl Bty R B RC and R areas
hereife®dr€ GEMddd bnFWHisel dnly ZahdtRRAa QoS thé 061APGUNAS shévan in Reaction

MsCl VI Reaction Schenme 4a wherein R2 is (I-4C)alkyl;
Schemds€lis pretented yf neepisaiyi de; and R4 is as hereinbefore

defi ned, and wherein any functional group in the
NotesfonpRaantivs Schemsdi n Reacti on Schene 4a is protected if
. hecessar tes. f ' 4 . '

o TRl PG R B AT s, IR
ether B@aCdsitomahSaRgnmRs. Alendtidely iy abhénduagbharedtaiswitles CGrigned

herein in relation to Reaction S,c%iqqe 2a. will b
reageptich §8 iopTepy RAERBHSICHIORS CB  SWIRBA e A3 o Rgfran

then Itegcfetﬁc? Eﬁtﬁ%@fakﬁﬂeﬁgs RE&GipRAGTY .fd)rg. 8heheabepnel 62, Rg4g.ane

met hod nay al so be used to alté&rnative pi'peridine
. | SONEer i.sal at| r aat | [ ' ;
G\ TR sErngOsP il Aliche” BBl e R P D b6 o
meth§IBBRAUBY cahlytiohy@ogendionsed as the starting materi al

I n Process zd) may be generated in-situ in Process (d)
(i) StARIkYiafen, fsuetiheredaive witnafontinderf iBatdcovidiiony,rfeaetantyde as

a conpound of the fornmula Via with, for exanple, a
descréheitin btletion ipspsess 6l i de such as

Alternatively compounds of the formula VIa wherein R? is (1-4C)alkyl may be

prepared using Reaction Scheme 4a:
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mesyl chloride or tosyl chloride. The resulting

conpound of formula VI is then reacted with a conpound
wo@oobooimed a V as descri bed above for Process (BPOT/GBA@G/000656

a pharmaceutical |l y- accepté@le salt of a quinazoline

derivative of the formula | is required, for exanple
an aci d- additi on salt, it may be obtai ned by, for
exanpl e, § | on of sai|d qui nazoline dg r at ive O
a_sui t abl"&dci®F usi ng a-corRERObnal ure
Z et fivds FﬁT’Tﬁe pr epar gt i on vf—pharna |cﬁlly N O

accept abl e ets arebjel | known in the' rt and are g2
illustratedg®n the exBanes of the present
application. For exanple, followng reaction of a

qui nazoline derivative of the formula | wth an acid,
the required acid addition salt nay be precipitated
from sol ution by supersaturating the solutiop ,

cont ai ni ng the qui nazoline derivative of thprﬁthula I

. Supergat ur at i onssi@tod achi eved u§hng vel § - known§™

t echni qaes, for exmﬁv@@mﬁga@@@hlng t e sol uti on,
renovwggazolwent by SEPERSat i on or y he addi ti orl_ of H,
a suit f““# sol vemt—to—preci pi t & s satt. Tol R
facilitgsellisol ation of a quinazoling, dé Vhtive of R ©
the fornula I during its preparatlonR tﬁe conpound may

be prepaged inthe formof a salt that is not a
pharnaceuﬁlcally acceptable salt. The resulting salt

can then be nodified by conventional techniques to

gi ve a pharmaceutically acceptable salt of the
conpound.TSNGElsalt nodi fi cation techni ques are wel |

known andyi ncl ude, for exanple ion exchange techniques

or re-precipitation of the conpound fromsolution in

t he presgwﬁe of a pharmaceutically acceptabl e counter

ion as ri bed above, for exanple by

re- precﬁﬁff at oq in the presence of a suitable

pharnace |dﬁ|| R/ acceptable acid to give the required

phar macefti ¢al |y acceptable acid addition salt of a

qui nazol ine derivative of the formula |l . In a
particul avl enbodi mrent a nmal eate salt of a quinazoline
derivative of the formula | (for exaT?Ie (2R 4R) - 4-(
{4-1(3-chloro -2- quoropﬁ@ﬁ?P?Sth””e

an no before defined,
yIV}I}b (]:lil%\lqg 15 géiat%w;,ﬁgﬁggelrs ?xae@xl cI%or(l:daer g%c%( 1; mls ag hereinbefore define

and vliei®th @8y e)ncaidyal peoyyr iaplay exnjaymdostosat inligattm Sahewe Hade
formof the quinazoline derivative with mal eic acid.

proteciSAVERACeHETYy, the free base is

Notes for Reaction Scheme 4a

() As for note (i) in Reaction Scheme 4.

The lactones shown is Reaction Schemes 4 and 4a may be prepared as described

herein in relation to Reaction Scheme 2a.
As will be realised the methods in Reaction Schemes 4 and 4a show the preparation of
one specific stereoisomer. The same method may also be used to alternative piperidine

isomer by isolating the alternative isomer following ring opening of the lactone.

Conveniently, the compound of formula VI used as the starting material in Process (@

may be generated in-situ in Process (d) starting from a compound of the formula VIa by
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first dissolved in a suitable solvent such as
acetonitrile and is contacted wth the required
waee@apdly3 of nmaleic acid to give the desired sBECT/GBR@6/000656
exanpl e a nolar ratio of meddeic acid: quinazoline
derivative of formula I of about 2:1, or a slightly
hi gher nol ar excess of maleic acid, would give the
reactiflg Erabmpdnmdsaaﬂ thd foribini ¥ withefpr @mnmi@cal spitetade eldfdnybhalhdfﬁéuf?h as
sQl utj on uper s rat| the sol ut| on
mesyhehlos ‘?fé?syyé e 8‘8%‘6“&61 ?%Xg

a confpBBhd GﬁfohBﬁas@Byaés@ﬂbe&/g’lﬁﬂe forirysald)i ne salt is
equi red tor exanple crystalline (2| , 41 ?)-4-

( {\’e‘he[n(g’pl%l'm%éﬁhgaﬁ}) h&%ﬁtable salt of a qumazolme derlvatlve of the formula I
henyl )'am no] - 7- mét hoxyqui nazohn- 6-yl }
is reqmrcd tiwst dxyhpier g doil-addigon saltb @tm @eobﬂamd éatf@r example, reaction of
sict bR o okl ncly Tul R Pl Rl Methods fo
the plepfradbed }ﬁﬁhﬁa@ﬂh&&ll’@éc&ﬁa&é blzl’lfsla@@iwblll kadwo hgﬂne Iaﬁ: and are

sol vent to pronote crystallisation. A sujitable, organjc
illustengsichia the exgmplaset shapresank gpn@atl% g gEFFBP e, %Hom%%ﬁ%m of a
qumagg’lgn de??Q/L:lt;fTeJ%f the i’b"‘fﬂlg ?Et f\ﬁeﬁl@tr uirkf Gcid |l aHE#h 8t iy be

conveni en carri out at elevated tenperature, for
prec1p1¥eam)fr@mfsbmmﬂ BytsopdERGatisgite sakitiah oontah@EChe Guinazting

the slurryin s. perforned ove eri.od. of hour .
deriveg 1 4he 1o ks DG G SetY BT eAay B PO miaues,

f S ePle tion or by the addition of

o QA BT I X BT SEL O i r o e addion
a suitdbls @niifselyentf torpresiEitapt thelsylt.concentrating the m xture by

epoying. a proportion of the salv f .
R tAe SR RE p ghReDine RO th R YRIPL Sybteparacion
the csthd@&]ﬁl thisBd preParkd e G Xeinabt 4 Het thtThend ghagidbdeutiyllybezceptable
i sol at ed "'usi’ng conventional methods such as filtration

salt. dihd refipinggalt Serethenibs anastiieddty cpuveRiRaR] (EIEIBIS AL ds
phM@%cceHﬁ?agi'jl a%céptmg seﬁﬁofstﬁg @&ﬁé&ﬂ]h u%ugﬂ SORYEHRch echniques are well

F omat Py “or fractiona
knovar atStiadlhdes o1 @ﬁmpIEhlen eﬂdmhg@rqumwl h)ep'raci]jitati@ni obthe compound

se a_rat_lon of a racenmate for f<a | e fracti é
fromesp lpgion 1) the Presgpece qfégg]agp@qgﬁtlgﬂf y @tatlﬁ;%ounter ion as described
abovd) f@f Eﬂh%?é ﬁi f@gﬁfﬁﬁﬂtl&fm E@gﬁ%&fée BY 2 3€PBIAHPMadNitically

rent physical properties of the
acceptalais heifleoighorhe squired plexampudcalbyacceriahle epidladdition salt of a

|1 sat IP HPL r flash chromat ogr aphy.
qum%" ‘? GITYAE § g’ﬁlf e f‘ r stereoi somers may be made by

b e A Sk S S e U o
(for %&hg‘fé d{z?e%\ﬁ?% ({293 Qmoii&mﬂ@iép?ﬁﬁymmnw 1 Bnethygtimbzolin-6-

en a s peC|
yl}oxy)-N,1-dimethylpiperidine-2- carboxamlde dimaleate) may be prepared by contacting the

en reacted with

free base form of the quinazoline derivative with maleic acid. Conveniently, the free base is
first dissolved in a suitable solvent such as acetonitrile and is contacted with the required
quantity of maleic acid to give the desired salt (for example a molar ratio of maleic
acid:quinazoline derivative of formula I of about 2:1, or a slightly higher molar excess of
maleic acid, would give the dimaleate salt). The salt may be precipitated from the solution by
supersaturating the solution as described herein for example by evaporating solvent and/or
cooling the solution. When a crystalline salt is required for example crystalline (2R,4R)-4-
({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N, 1-
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stereoi sonmer is isolated it is suitably isol ated
substantially free fromother stereoisoners, for
wez@apbEexront ai ni ng | ess than 20% parti cul ar | pCT/682006/000656
than 10% and nore -particul a4y | ess than 5%y wei ght
of other stereoisoners. In the process section above
and hereafter, the expression "inert solvent" refers
dimethylpapes alinee2rcarhhkarhidd desalage, eeagstallidatibn bfithestimpleatagalt from a

i terials, reagents, internediates or_products in.a s
suitaplg QFEAPICAR PR Y B Saryod Fotreplre (A PR ReR g B8 stumied in
an orf&i¢ Q¥R i@ Palote BSERNNREIGEKI A k@ithbldorghfic 86lveifbe the slurrying is,

appreciate that, in order to obtain conpounds of the
for examype e organis eater solventnach neethpiacetate ohie Beevwsg srponveniently

. nor nvenj ent nne, he .1 adi vi oAl 0
cor 20 £ ABNSOL BB BRSEr ol SOl SR55F pRIER Y
SuitaBlydBé sluafipas pélienieddivet dp@iiod &actiove i3 days. Herequired,

performed at different stage in the overall route ,
crysteliisaiongivecRPIOesyt P ARRIHEATEE e OTB IR &Y R meY PR AT ation may
e o4 180N ELR1ER, 50, 008 AS0CL Al e e
remonimged propdréomefiihetselvent ({1 exenhplerbyt dhvepaiton) qpdie essley of the

. | ded .a furth f f th .
II]J—X'“i%riﬁ‘lx(:j @‘E{lq?%lsﬁggtaggq %}103‘,,&1@%%':}{ 1%% alglgagegatef %ﬁltelin%rég? &fatea using

convOitRRAT Abh8as subhYs filtRRionAnd diyiygnt i on further provides
a conpound of forrmulae 1", I, lid, H, Hg, ITH, 11l

$temointhetsHif qainagelitierdsdivalies of feramia b be Senasstedusiog es
conv%g{ngfﬁfc%g&%? eg %Schg?lln!%ts %r;g@{ %r%c@lgp!ﬁhc:(?%taﬁ%ﬁsaqgﬁel‘he enantiomers
may Be &0l Dby2sebhidQ6:0Bhe Mebmate for diaaiple By frh¢tnaphionyllisation,

nmore particularly 2-fluoro-3-_chlorophenyl. Further
resolpdorepr FRELGr bgidinsiescaioaeers may he 19iaedseoaigisr py pagpe of the

SR oFHTT ) ¥, 2 RO s,
HPLChe el chroharogtaphR2 AdrechaReéelgipartizslan stesiobeieos may be made by

. defined; Pg2 is a suitable am_ ne protecting group, for
chirel SEBISES TERIR £ EaloFar SR B el SR BGHROR DI i favise

raceris T PEAGatioh Ur v RAP Rk, W BEHA REBEM! When a specific

stereoisomer is isolated it is suitably isolated substantially free from other stereoisomers, for

example containing less than 20%, particularly less than 10% and more particularly less than
5% by weight of other stereoisomers.

In the process section above and hereafter, the expression “inert solvent” refers to a
solvent which does not react with the starting materials, reagents, intermediates or products in
a manner which adversely affects the yield of the desired product.

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).

Certain novel intermediates utilised in the above processes are provided as a further

feature of the present invention together with the process for their preparation. Thus the
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or (R)-a-nethyl benzyl; and Lgl is a displaceable group
as herei nbefore defined, such as a hal ogeno,
wa@bdoanered f onyl oxy or aryl sul fonyl oxy group, fBET/GB2006/000656
exanpl e a chioro, bromo, metdranesul f onyl oxy,
4-ni trobenzenesul fonyl oxy or tol uene-4-sulfonyl oxy
group, particularly a nmethanesul fon

imnventiomfurihebaiey ke s aomwmd&fﬁomﬂ%l’uﬂnﬁd%ﬁﬁlgd{m ByIlla and IITh

as detg{egégfw%/%%ta@ﬁ&txﬂ%%éﬁétxi {?g%)e ?@Tﬁtlzmﬁlf’ hﬁRgﬁ“i Eg%erﬁ%{lhﬁﬁ Xre those

wherelivy the@geup ofsabifonullay R2 i s net hyl. In a further
enbodi mrent R2 and R4 are both nmethyl. Particul ar
stereoi sonmers of the conpound&of the fornulae 1V,
Via, and VI include: whereiff R R(B')Rg2 and Lgl are as
herei nbefore defined in pe on to the conpounds
above of the fornulae IV, Via, and VI. BI OLOG CAL
ASSAYS The fol |l ow ng assays ngy be used to neasure the
effects of the conpounds of the present invention as

is 3-chlati-Biffueraphenylion 8-tweims-2-flearephemyk inrrae particalsrly ArfilusireGr s

tro of the proliferation of KB cells (human

Chbﬂ#ﬂﬁ%ﬂr cell line) and as inhibitors in vivo on the

g Faimhdr oRelndttemeadiaes odedie ﬂ@qrraédssesmésd;mva hémin:melude bl s

(col orectal adenocarcj nona IPn(l gtein Tyrosi
compgKlsslecisHJEPR arcg;ma@wrpf/@%%fy@ {T¥’) £¥la) ﬁ@%&\ﬂpe@dﬁ%ﬁowomﬁrs

theretPi | ity of a test conpound to inhibit the
phosphoryl ati on of a tyrosine containing pol ypeptide
substrate by an erbB tyrosi ne ki nhase enzyne.

Reconbi n%:%; i ntracel | ul arO'fl ragnents of EGFR, and erbB2
(accessi nmbers X00588] and X03363 respettively)
were cl gh and expr ess n the bacul ovikus/ Sf21
system (& N.active (r (v j %mt protgin |lexpr essed
in Sf21 N}g t %ells) was! 0 cially a ~g*from

Upstate & &f ogue number 74-869, Lot nunbkr $HP023
reference JT09030402Dnd. sates were prepared from
t hese cel ¥ by treat ment V\%Fh ice-cold I Ydis buffer
(200M N-2- hydroxyethyl rirerizine-N -2-ethanesul fonic
acid (HEPES) rH7.5, 150nM NaCl, 10% gl ycerol, 1%

whereTit Rf and K? b6Qs hﬂ:reﬁfdldfdvg Ghﬁuedlg Hgﬂ whalyltaiie amix;eqmbtebmlg group, for
b- am noet hyl et her) N -tetraacetic acid

examplebenayl op ﬁ%tlwe&tla%é P'ﬁﬁ?tﬂﬁlthb Pemethyldepath for exsle B-o-

meth: @%%%jo t& g{gg&g}%%ﬁd dﬁe? e1$ ?n'&n ggl gﬁ}lé %’ﬂotué CI{EJ;I%?%)I'C defined,
such as a halogeno, a]kanesulfonyloxy or arylsulfonyloxy group, for example a chloro, bromo,
methanesulfonyloxy, 4-nitrobenzenesulfonyloxy or toluene-4-sulfonyloxy group, particularly a
methanesulfonyloxy, 4-nitrobenzenesulfonyloxy or toluene-4-sulfonyloxy group. More
particularly Lg' is a methanesulfonyloxy group. Suitably R* is methyl. Suitably R* is methyl
or hydrogen, particularly R? is methyl. In a further embodiment R? and R* are both methyl.

Particular stereoisomers of the compounds of the formulae IV?, VIa, and VI include:
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phosphoryl ate a synthetic peptide (nmade up of a random
co-polynmer of G utam c Acid, Al anine and Tyrosine in
wo b@eoaticd of 6:3:1). Specifically, Mxisorb(tPgT/GB2006/000656
96-wel | i nmunopl ates were c#ated with synthetic
peptide (0.2ng of peptide in a | OOM phosphate
buffered saline (PBS) solution and i ncubated at 4C
overni ght9H Plates were wadhed in PBS-T ( hosphat e
buffere line with O. Pol ysorbate 207 then in
50mv HEEESi'pH}j?.fr at roqm tlengerature t move any
excess utpPougid BYynt heti c {ézep' I d& EGFR, B2 nr_4 Er bB4
tyrosi ne AR mase activity RasOassessed by 'itncﬂ/baﬁ on in
pepti de coated plates for 20 m nutes at 230C%i n 1007V
HEPES pH 7iv4, adenosi ne trygphosphate (AMP) at Km
concentration for the respective enzyne, 2.5mM MhC 2,
0. 05mM NagVQ4, 0. 1nM DL- dpfhiothreitol (DTT), 0.1%
Triton X-H00 with test cofpound in DVBO (fd'nal
concent ratfjon ,pf 2.5% . Reactions were t I nat ed by
the re N\hhe l'i qui N nts of [thel assay
fol | owed shi ng oftthloat s with PB$ TNy T
i mobi | hospho - peptide product of th eaction
was detected by imunol ogical nmethods. Firstly, plates
were i ncub®ted for 90 minu¥®s at roomtenferature with
- anti-phosphotyrosine primary antibodi es that were
- A8 b2 | o, at e . .Bi hnol .
whergifREAC P AOAL NS B LBt raPE LAl ) % Ry sbove of
the foranke I¥di Vla, Ref ¥Xi dase (HRP) conj ugat ed sheep
anti - nouse secondary anti body (NXA931 from Amersham
for 60 mnutes at roomtenperature. After further
washi ng, HRP activity in each well of the plate was
BIOLRGIY 2DAYSi netrical Iy using
22' - Azi no-di - [ 3- et hyl benzttaazol i ne sul fonate (6)]
dilhenfoltdwing esdays may be abesl o RS e et dtob edmpeunds of the

substrate. .Quantifjicati of .cal.our devel.apnent .and
preseift ey i i of e st stk ey o R HECIS t A e
prolifé¥fatied 6 PKBaSRAE (ImACRHM P LAY beE 1 RhibRBM ifi $Bv0 on the growth in
ThernoMax micropl ate reader. Kinase inhibition for a

nude giageH xepogralinel hWake sumprus selisdcalorentel pdsogalcinemarhi s was
determ ned by cal cul ati on of the concentration of

a) Preteinbyredinteiinasea phosplporylation Asssiyse 50% i nhi bi ti on of
phosphoryl ation in this assay. The range of

P ‘T%i"s%&&%{e'a%&ﬂeg ﬁle\l\a%%it% %% & Hije!s? ct,o%qpc}curng% gnli]neblp QR ipili)é’p%orylation of a

tyrosine containing polypeptide substrate by an erbB tyrosine kinase enzyme.

r
[

Recombinant intracellular fragments of EGFR, and erbB2 (accession numbers X00588
and X03363 respectively) were cloned and expressed in the baculovirus/Sf21 system. ErbB4,
active (recombinant protein expressed in Sf21 insect cells) was commercially available from
Upstate Catalogue number 14-569, Lot number PP023 reference JT09030402Dnd. Lysates
were prepared from these cells by treatment with ice-cold lysis buffer (20mM N-2-
hydroxyethylpiperizine-N’-2-ethanesulfonic acid (HEPES) pH?7.5, 150mM NaCl, 10%
glycerol, 1% Triton X-100, 1.5mM MgCl,, 1mM ethylene glycol-bis(B-aminoethyl ether)
N’,N’,N’,N’-tetraacetic acid (EGTA), plus protease inhibitors and then cleared by

centrifugation.
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(vehicle plus ATP) and negative (vehicle mnus ATP)

control values. b) EGFR driven KB cell proliferation
w@e®apoliihd s assay neasures the ability of a teBCT/GB2006/000656

compound to inhibit the pro#Tferation of KB cells

(human tunour cell Iine ATCC CCL-17). KB cells were

cultured in Dul becco's nodified Eagle's nedi um ( DVE

c dranstitvitivg kirase fasiitsiiof el rﬁcog@mant pwtwvms@pmﬁmﬁ@d&ad s ability to

phosﬁ;ltﬁgﬂ%tgt gss'sajééf Sgp t?d\g r(no ac ? Pa%ldgr ot Ii’c’rw}éﬁsrt% ﬁl% %C{d

Alan#s iaB@ TiyRGiernh el nitia bf fmdl)aSpetemuryammsbﬂo’f%amwémmnoplates
Cell density was neasured usi n% a haenocytoneter and

Were\stP?tbfﬂ wilthysynistic ereide 40 2rg abpangide i AN0HInesiwie ifsped saline

efore b

esISRiG) A QRRERT S Coatrll e Ohe G B o iphace

buffegdtidatiB@ v itht0. 039 @dl}&@ﬂblamZOb tHehgh 50:avi HEPESCHH 964 at room
non-essential amno acids at 37C in 7. 50/

(eTPEANBHMICSVE 8BY PECFHYLPURG SHEIetE Pt nig gﬁﬁ@ﬁﬁ%&&%@‘*

tyros ?(r]fga s@%@ﬂwg’ﬁasce%gés% ﬁfl%%l%%ﬁ? ﬁe@ atb] bﬁ?éétfoﬁﬁ: minutes at

concentration o or W t hout
22°Cdn ﬂb@mMJHEIPES pHaigeadeho smfmnsp]ncrsghate (IATPhat Km concentration for the

T YT NN HITIN G ——

Trltoﬁgf-'IQ@I Wlﬂ;ﬁ%sit c%ﬁ@ﬁ{@n\mgoq%ﬁrd@)‘nl?@ﬁraﬂb{n 8fltlistd)0Redétions were

tennmawétblyyhtt tm@zval ofthg lijjuig campprrmenyf the assay EHlowedh tyrwishing of the
ock 5ng/m ) for 2 hours. MIT sol ution was
plate Wé%)Pté‘%ged off, the plate gently tapped dry and the

C eTheSintthsisiBbad %o@lﬂﬁﬁféﬂﬁﬂe peidiuti chthofeab@dvaodetEhdd Dy
Absor bance of the solubilised cells was read at 540nm

unmwmlqagjcad HM’:‘h(&Su |Fiistlpenlateeg erpraabaivebiomd Crapiesas 1qqsa agperature
L

UpstawBiewthalsogy). dodllowvinpeutedsithabshiag mamemdrwadm1ﬂd{orseradlsh
50% i nhi bition of EGF driven proliferat.

Perogflags (AT P RIEHAC SEEED I BEPoPH LN T A Tk

Amebsheht ?(%feé(pibﬂﬁtég%}oo%@ ngﬁ%irbv A fiey et %amiﬂ% &Hﬁsﬁétwny in each
contfol values. The | C50val ue obtained fro asal cel

well gf t]wt;ﬂ:atg iwae sneasured solpgmefricaby weing 92 t&zm@)dI@@ﬂé’lbszthlamhﬂe

sulfonate (8) %13%1?1(?121“1u%nesla|1t crysta%/ (ABTS™ from Roche) as a substrate.

Quantification of colour development and thus enzyme activity was achieved by the
measurement of absorbance at 405nm on a Molecular Devices ThermoMax microplate reader.
Kinase inhibition for a given compound was expressed as an ICsq value. This was determined
by calculation of the concentration of compound that was required to give 50% inhibition of
phosphorylation in this assay. The range of phosphorylation was calculated from the positive
(vehicle plus ATP) and negative (vehicle minus ATP) control values.

b) EGFR driven KB cell proliferation assay

This assay measures the ability of a test compound to inhibit the proliferation of KB
cells (human tumour cell line ATCC CCL-17).

KB cells were cultured in Dulbecco’s modified Eagle’s medium (DMEM) containing
10% foetal calf serum, 2 mM glutamine and 1% non-essential amino acids at 37°C ina 7.5%

CO; air incubator. Cells were harvested from the stock flasks using
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Thi s i mmunof | uorescence end poi nt assay neasures the

ability of a test conpound to inhibit the
w@b@spbasy| ati on of erbB2 in a MCF7 (breast capPCi/oB®)/000656

derived cell line which wagggenerated by transfecting

MCF7 cells wth the full |ength erbB2 gene using

standard nethods to give a cell |ine that

Trypsi@iégiydapinesis@meldttancdtRnold (BUTA). (CalaleasibBrapmedsaral using a
(hereinafter 'Clone 24' cells). Cone 24 cells. wer
haemogyiimigtes @ud Wiabiliswrias Kelanlated UpRE HoPat Bige soBoBhF B P eeded

e L SO T WG A2
strlppeﬂ emCRnMi glutamineratl % avn-8iEntiaCahiinm wedseatﬁﬁ?@ 9157 & CO, and

I mT7 S ock fl asks by washing once in PBS
a OWeflﬁHé% A B ¥ -ered saline, rH7.4, G bco No. 10010-

glt}tﬁ}civ@ﬂ 2R eb plekNGe el sSar®fredby REthldr (vﬁ'eh%ﬁf‘EGF‘)(fma{l

i edi ami netetraacetic acid (EDTA)
concemtoitioniod Ang/Mkanskewitls omeithowt esmppuritidich ER R IPRNPFIVELP D

e SRRSO TR LTS DRy OGRS 1

mcube@fé‘hgkﬁo@ ek aufibeishRdre detetthifed by addioud bf $@diod m(ansd
~ seeded atadensHyofIxIOéceIIs er well |nIOOn1?1
Dimethpitluazsll-@ayD)-B St diphesylto@azativm lpmmd@s(l\f toelg Sggnl) for 2 hours.

MTT §(ﬁ Ot?q]BS\f%%s tﬁgﬂﬁgﬁeéilﬂ%é%édpl(%eﬁ% tﬂ%ﬂé@g‘é@ﬁéeﬁﬁ p{"l (ﬂlpon the
additiée8F foopeoOVF¥0o.2mM gl utani ae) either with or w thout

erbB i nhi bitor conpound. Plates were returned to the
i Absirhense of tre sphrbilisgd @elﬂéh‘@as @@cirat %&ngmmgowo&sﬁbﬂy devices

Thernwg\galflxit @%#qop&&e ag \Na%#g) WHORQ Lf[ péo as eg}?rgssteﬁ %ﬁ Rk ?(tlso value.

This WdsXRidted Oy hicArtisR S ﬂfé%ﬁ@tmﬂl’ﬂoﬁcdﬂﬁcﬁmd Iekzn mb required to

pi pette, | of PBS was added to each and t hen
give 50 iag AFEGE diiven RIRERERION; Ihe £ ange 24 #1Q \ﬁ%fﬁﬂs% was P%@ﬂated

rom Y P AT by L G0 R B0 Lot
ICso vhiRe bonired fam baahvdenpetiagivess médduisofivetestivigshed once

with 200m _PBS / Tween 20 (nmade by addi ng 1 sachet of
c) Cﬂgy;%nhmh"ﬁrb%saﬁéﬁsawu gma, No. P3563) to IL of

dewhl; g!:nle%é ERQ)4 pshisf RéRLRs 1RSIty oF B@Est compound to
per meabl | se I%l 0.5% Triton X-100 in PBS for

mlubmﬂlerphnaﬂnsylaﬁdweofwkwkmm]ﬂﬁﬁﬁs(hmsmwnm) HlepigerhtelHs which
was gal}qr%tad EK Fl’tﬁﬂgﬁa CM% C\g%t}rl] ﬁﬁ%éiengﬁpe&%fog'gﬁé Ms%g 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 (DMBM) 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 100u1) into clear bottomed 96 well plates (Packard, No. 6005182).
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/ Tween 20) was added and i ncubated for 15 m nutes.

Bl ocki ng Sol uti on was renoved using a plate washer
wo-i0bom1eg) renoval of the Bl ocking Solution, 3Bet/GBR006/000656

rabbit pol ycl onal anti phospHd®-ErbB2 | gG anti body

(epi t ope phospho-Tyr 1248, SantaCruz, No. SC 12352-R),

di luted 1:250 in Bl ocking Solution, was added to each

wed tla;asrlaitef rﬁmb’&t Eedivor was femovsed frohethe treills apd rapacyd with 100ul

TN R L AT TR

mhlb\l‘t’@lS &?rﬁpdiﬁl'dnﬁlaés Rle gé RrMRSDR" the %ﬁ&t&% E{) s aftfl SAER Zﬂ;ﬂl 8f20%

8 goat anti-rab I gG secondary anti body (Ml ecul ar
fomalRie&lbges $01N]D11 A PBB)@& gdddd kaitaet well7a@d theypBteogks lafg; at room

to ed.to.each well. From no .
terPGRBE o GBELIB! D G A GaONEPE i r RIS BTG Rnel pipetic,
100p8 SPPBY vfas adlfled Bl o1 b8 SndP¥heA ahb A Wit b nﬁ'lt%'énﬁ@%?eﬂg and then

tape. The plates were incubated for 45 mnutes a

50l PRShw adreldsé cocedh mellaRtaidsokye greh ytdlahambsoned favectof2 wesks at 4°C.
the wells followed by three200 | PBS /_Tween 20 washes
usHYURPSATBING Wis e met s ooz FmRsratpssWils wetwashed once with

200;& BB /Wéen%gnﬂhgg ? 55&1%?@#1%13 M%e@hﬁ?ﬁv@ﬁ? @1&91&1 No.

tape and rea Acunen
P3568) tmtleeﬂecmﬁe Gkt HQCS) Lﬁatgha etk lwasha. ’Iﬁhﬁﬁpﬂiﬁﬁabl&bcm gmarlooul
| orer Instrument (Acumen Bioscience Lt

Al
0.5 %pf Hos % ég‘ﬁ ErPRY far 104piptes u@e glateoWAnpAdEY oBeratih ?Q@l@ PES/
Tweéneﬂi #ef 30 I,tl Bﬁ%ﬁl%é St%gunuonggﬁ dlglg.%'ﬁegrsl k%nﬁln Inﬁig( (hirgﬁe) m PBS

ruman was Se

ITwéeh 20) ®8€ &dtted @B @fti5at8d W€ SaniBhiRs. ssltoclhhg ssﬂqbﬂ wadhétBoved using a
and this provided a neasure of the phosphoryl ation

platesyashersPadio vérpemoyebefehn Blackingreedwimic 80l eabhitsprdyeenal anti-

phosf} Baf¥ Tecitol Ve pBOTRENY 4478, SRR v, S .

dilut€1 260 BIchdﬁg Ioaltiosl Was dduad kb &dcBRwedf ardlrib&dated for 2 hours. Then
phosp horéqﬁatl on was expressed as an_| C50val ue. Thi s was
this Ri@flféib’r@il whwwtﬁsa@m@wdofromﬁl@ weltrcusing aplatsnvesher followed by

SRERSHSS R RS AEUTCAR Foks: 3024 BAPAIE AR 458 gou

osp oryla on s eno

anu-@bsﬁiYg(T Réconass Ati B&@s%w&émﬂd}@r@msl beAOIfloas)t @8lited 1:750 in
ompound to inhibit the grovvth of a LoVo 5 tunour

Bloc{teeﬁ@hé@pawawﬁ@é dapadhrte Fope ap Weawardsivhpis vaosyiblenplates
were djgﬁ% tg% %@fﬁﬁg}ﬁt&%gu?e, fhfs s@ﬁe%?rstaﬁﬁgp \gﬁljl(blagly égﬁking tape. The
plates were incubated for 45 minutes and then the secondary antibody solution was removed
from the wells followed by three200u1 PBS / Tween 20 washes using a plate washer. Then
50ul of PBS was added to each well and plates were resealed with black backing tape and
read immediately on the Acumen.

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 ICsp value.
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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 sebavass (PRI Systems Ltd.). Mce were houseRCT/GB2006/000656
barrier facility with 12hr- SQ-ght/dark cycl es and
provided with sterilised food and water ad |ibitum

All o procedures were perfornmed on mce of at |least 8
This wsedeterofineddey. calawasiongftherconedntration pHeangpaynd that was required to

ar.cin ained.fromthe ATCC) xenografts were
give 5@%6 g@ﬁﬁ? @%8&%}3?@&0“#‘ gl%qogrﬁgngf donor mice by sub
d)],,ewb paft As@¢t i ons of 1x107 freshl y cultured cells
mﬂl of serum free nedia ani mal

O
pé@@a 3sHP mpRSUTasithealiiy ©f adew SRR it &t?rfsfow’f% of aLoVo
tumod! (h@lﬁre{c&\l EH&OEMEIB%%H%%%%H %g‘g?gg? F@F&ﬁzﬂ% bﬁvrﬁ s/alt}&mlc mice

contr at was a at

(Aldeslep Bank, wediglzgenotypHyour vol une was assessed tw ce weekly
[ Vern er call maasur usi

by. b | h
© ST oAt oS B PR JReFE onieh, ) dAlderley
Park Wiﬁé@tn}eeﬁ}%sﬁre%&afolﬂ@(m Bg&sihs U@ TENIRIe vAtE BSSsell Aga barrier facility

t unour, "and was the correspondi ng perpendi cul ar .
with t3hotight/dark rcmles m:il prmﬁq:cbwahtsteahs@t foeg ankbwiateg addidium. All

d.b h
oS B GBS BT i B R0V ol R
adenceh@ironhd @lﬁbm&l g6hi the AMTCE) chb@érﬂﬂ@ﬂeﬁd@talbﬂ&he@ 1) d&inmﬂiﬂank of

eval uated using a one sided Students t test. e)
donosnigg byrskb §htapeahs dijecions af ﬂzsw ﬁrs@éy cpltpred gells ind 00M1 of serum free

medu%ﬁ%f#g&i{l Eg: 5 ﬁo?/(%/ﬁt g{l S1hdy I t | i ‘K&% gr@oﬂn%e%' LMOC%L)@%S of 7 pr1or to the
treatn®h8 withbdn§ddnd 00hicle E&ﬂ’_doE%RWaS ath@nigsred ohee dalyult thml/ 10g

growt h of the granulosa cells, which |line t \e
body fsighitc TEmoyy yoLaumA Y as gssersed ise ayrakirhycl agﬁrgl ernier calliper

| i
oSBT BN 0y A 458 L e
was thé wngedt AGMRAGEBT0SP tiel tAinb@r, Bid $/4dth &vaitiddofrekponding perpendicular.

follicle. At the sane tinme, an EGF/EGFR regul ate?
Growth ghihitiow framettart plgstedy dasmegtasialqulayed b ORISR i e mean

chan%eﬁ%‘ffaq‘iﬁlrlv%lu% | necg !)1daﬁlﬂRre‘af g g:r ﬁg RER k81 WMehb¥iddnce

cle co reno of the outer
betwezaske ofo gﬂmepsi oht exdlentad wsingee eiwsﬁeeisﬁmdalm ftestupt ur e of

the folljicle and rel ease of the ova. 0 The ability of
e Ecinvg Plt‘i"ﬁrﬂf@‘l"i*}té‘mc S$9&rturb ovul ati on was

exam ned in rats. EGnedi ated maturation of

B pnd iteresppiPbECHR kY @idtionheo o Bl llirglan matyiagon and ovulation
(Park?.'f & 'e?HEl%ﬁn@e,r@%. 682-684, 2004). EGF/EGFR is believed to regulate growth of

the granulosa cells, which line the follicle, surrounding the ova and which are responsible for
production of follicular fluid. As the follicle develops, the production of follicular fluid
increases, building pressure within the follicle. At the same time, an EGF/EGFR regulated
tissue remodelling of the outer layer of follicular theca cells occurs. Build up of fluid pressure
within the follicle combined with remodelling of the outer case of the follicle ultimately
results in rupture of the follicle and release of the ova.

The ability of EGF receptor inhibitors to perturb ovulation was examined in rats. EGF-
mediated maturation of follicle-enclosed oocytes has been documented previously in rat
(Dekel, N. and Sherizly, 1., Endocrinology, 116: 406-409, 1985). Female Alderley Park (AP)

Wistar rats at pro-oestrus (cycle Day 4) were assigned to groups of 4 rats per treatment. At
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(Dekel, N. and Sherizly, L, Endocrinol ogy, 116:
406- 409, 1985). Fermal e Alderley Park (AP) Wstar rats
wa@roopgieestrus (cycle Day 4) were assi gned t oPQr/GBR®E6/000656
of 4 rats per treatnent. At4pm on cycle day 4, rats
were given a single oral dose of EGF receptor
i nhi bitor or vehicle. The nunber of ova present in the
4pmbalcldpidan4} rabesereigivey elsingleomhdo EGF BGFCRpémor inhibitbi 610¢chicle.
treated rats, was counted at post nmortemthe foll ow n
The pgpbRr ﬁS ovEpresen i thg fallppian thkes, & whigle pbEGEreenptpr inhibifor
[ I ngd,
treatEPHY 6ds ¥GhtH ériréngn Bferh R ﬁﬂé@?ngvrg{mu eﬁi.él' a%acgg?({aﬂp 8 total

to generate a ova per rat from
numbga el oEGFOuntsewaodividadh b itheorunree af admgiscxpmiveed, oggnerach mean

et B R R TS e bt e SR omped
with thd & SMEOERHrPOchsH-HEAENPIOEG), td BbRhhE R p%%c%ﬁ%ﬁgyﬂih‘%bition of

assay determ nes the ability of a test conpound
ovulgtighii bit the tail current flowi ng through the human

er- - - 4 NERQ - encoded pot assi um
b hE?%(g%ﬁgﬁ%@#&%&@%ﬁ@%ﬁgpﬁ?ﬁﬁgﬁﬁ) cell s expressing
t hEhib EfRey daend@eds tHeabilR) o\ttt @aimil fo Mhiiit e tail current flowing

Essential Medium Eagle (EMEM_ _Si gma- Al drich catal ogue
thro uRpipethsT-a-gongpirelaiedtasae mﬁﬂﬁhmﬁ%Pwsswn fhagaelim

%:1%915 e BryonicakaRL) @ﬂagg: ceﬁ§ %g%}g#ggﬁggﬁmézén%aép@%ﬁé%e

serum’free suppl ement ogi es; prod
growmundyEnirnod BejensindVodidrmBdgit (HBEM;iSigma-B4difch catalogue number

w22y, SRl TP Calt SO el Pt mmber

4-101500), 10% N1l SEME-Fb SuppRrhdnd Bk wc&]ﬁolégféy;tﬁégu& Hmber 70916) and
Bi ol ogi cal s) using standard tissue culture nethods.

0.4 ey Geetisin Géh8 MRigmertldrigh; #ewlagye ansbenG70%8t Ong or two days

wto b2 1L L BB RN ol v cuse

(TCSBivdugidals) veimptseindindgiskueculald Be8s. Pltagesktrathehift onto glass
bottom of a Perspex chanber containing bath solution

coveysiiperegnsnif wells of golh welhplatesnd cevered wihE) ml qirthe gedveing edia.
; AP
ML SO 9P, PN Ao R BIERTI oo
Perspien@hainberiventaitting hatheblutibn (scadslopd uf oetteimpemuird€~20 °C). This

hanber. froma gravity-fed reservoir for 2 mnutes at
chamber wppiged (© the sHge 9 TAyarise PIMisE contFAst m@??ﬁ@g?-ohnm@%ately after
placif$ #RR@%erslip 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.

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus)
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution (see
hereinafter). The pipette was connected to the headstage of the patch clamp amplifier
(Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage ground
was connected to the earth electrode. This consisted of a silver/silver chloride wire embedded
in 3% agar made up with 0.85% sodium chloride.

The cell was recorded in the whole cell configuration of the patch clamp technique.
Following “break-in”, which was done at a holding potential of —80 mV (set by the amplifier),

and appropriate adjustment of serjes resistance and capacitance controls, electrophysiology
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cunul atiye concentration effect curve to the conpound
was t hen| ppashétest ed. The Ripétect of edathconcentrfati on
of test prpouUNd Was quirt{g Ieg;Dy XPIESSIng tie

pH adjustment with | 1M KOH IM NaOH

Osmolarity (mOsm) | 275-285 285-295

15

The amplitude of the hERG-encoded potassium channel tail current following the step

from +40 mV to -50 mV was recorded on-line by Clampex software (Axon Instruments).

Following stabilisation of the tail current amplitude, bath solution containing the vehicle for

20

the test substance was applied to the cell. Providing the vehicle application had no significant
effect on tail current amplitude, a cumulative concentration effect curve to the compound was

then constructed.
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tail current anplitude in the presence of a given
concentration of test conpound as a percentage of that
WO 0oblog01ps esence of vehicle. Test conpound potBEOT/GB2006/000656
(1C50) was determined by ft+$3tng the percentage
i nhi bition val ues making up the concentration-effect
to a four paraneter H Il equation using a standard
d at "ﬁhé effdongf gasbleaneentrption digesteompowid wahiuintifiehby @@messmg the
tail cbe E hes t%st goncent r at | ontdtd ngéﬁexceed
‘H% 8{118 é’ WS T Sl S OART LR R OE Bt cyapotnd as
percenfagebftnaemmabte@e@e othahcleoncentratl on was quot ed g)
Prophetic Assay for Inhibition of Micus Production
Teshemnrauad patenpy dirs) Fras deiernisad by fisting the Rpiseptage inhibition values
: L Mat | : ' ol [ cO
ki Mo OE O 1 R K R BB N B R R P
fittingrpaviregs. dE throle deld inhitridoy seearac 'tlfedﬁ@e@edebt-doimlﬁuratéon did not exceed
stimulated with T Cells would be cultfured to
S0%, 5 HOT e CEIUB T BLA PR TSR BCaR AR P hGoB GAe st T s pseatration
was @bteiG-—- aor vehicle control. TG-a will stinulate the
epithelial cells to proliferate and differentiate into
2) RmphethaAwwdbnyﬂubiﬁos of Mucussl?roﬂuctlm anmpl e MUCSAC and

onent of. secre ions
g Bl et A S g LS GLi-aying g e Present
inven€ibs e&agle b8 lsaldesl infhf hssay abRL NEIRED2 IR, AMERMSmucoepidermoid
|nh|b|tory properties of a U|nazoI|ne derivativeé

pulmepagy pyringmaseliiie; siparetred Wlthétfﬁﬂab & efip souidelr gituzaddiong
confl@erE bRR&A LI AR A8H] %@{omf goﬁ(éﬁt?z%tﬁ)élg %&fr@ﬁggg g&gﬁ%@&&&%&.""f@-a

I NCr easli ng concen Ions to

will scmiuﬂandé e epithéliud célisre pedlifefaterandaliff@entidtt htd GheingrodiciiBeells.
cells woul d be harvested and

f :
Mucvé% ﬁglﬁeé%nﬁagfr Nﬁéi@é glitl‘i ﬁfﬁ&f? 2 Jixect IRJOE BOTERPREN L AidIBERAS pegfions,
and a@uﬁr&@ﬂﬁtx& ARYEM mBBS ﬂ@gfsﬁéareﬁﬁ“ ngféé‘elsg IsfatANEoP feyéMgfg'é £OPD. The

by 't he qui nazoline derr'vative r test Wwoul
mucope agilriedy alsopﬁmes ek anpinezcdine E65 Gativalavenrding o Hietinvamtioh would be
ion.is t otrans ate into

meang ggngCI i d T é]tVfltéY? ac/g?]%ﬂ&Jtaﬁ ? ﬁlgentlon at mcreasmg

conceMBAfiGRGH |tﬁb9N€@JHZ99 Q@E Edlb@Ss Afthd ﬁl%e ©PERALRAHSH RithtTSF-a. At 48
formula | vary with structural change as expected, in

hoursgpdiise ptinulation, ety wpwld de hawested aod pptvad der nfraceHalas NS AC
conteht and analysed by flowcytometry. The degree of inhibition of MUC5AC by the

quinazoline derivative under test would be measured as for example an EC50 value.
Inhibition of MUC5AC mucin production is thought to translate into decreased mucous
secretion.

Although the pharmacological properties of the compounds of the formula I vary with
structural change as expected, in general activity possessed by compounds of the formula I,
may be demonstrated at the following concentrations or doses in one or more of the above
tests (a), (b), (c), (d) and (e):-

Test (a):- ICsq (EGFR) in the range, for example, 0.001 — 0.1 pM;
Test (b):- ICsp in the range, for example, 0.001 — 0.1 uM;
Test (¢):- ICso in the range, for example, 0.1 — 10 uM;

Tests (d) and (e):-  activity in the range, for example, 1-200 mg/kg/day;
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may be denonstrated at the foll owi ng concentrati ons or
doses in one or nore of the above tests (a), (b), (c),
w@ djocamdes e) : - Test (a):- 1C50 (EGFR) in the rBOyE&B2G06/000656
exanple, 0.001 - 0.1 nM Tesd-(b):- I1C50 in the range,
for exanple, 0.001 - 0.1 mM Test (c):- 1C50 in the
range, for exanple, 0.1 - 10 MM Tests (d) and (e): -
aCB'yWaty)of ieﬂa:[hﬁle usiipgEest {19) r(EGFRIﬂTh&n KB aélﬁpﬂaiﬁfdf@idiﬁebes@y the
of exa usi ng1 Test (b) (ECER driven KB cell
Comli%lﬁ% feseEbed) Ed@gfal}f) t@ﬁ*eheé@%azﬁw@g I sgesults shown below in Table
A: Exanples 1 to 3 herein gave the 1C50 results shown
below in Table A: Table A In Table A n represents the
nunber of tests carried oufabdmAeach conpound and t he

| C50 vai(;ges—mﬁ "egre“en% ?“ gepreiec—+rean—oef—t he
measur d-e8 pfELImRle oacl, g@fﬁm‘ﬁ%" Rb)cordl ng to a
further| aspect of the inventi @@GFRedﬁvénsKBr&}l' ded ja

phar macleuti cal conposition which conprises
qui nazgl i ne derivative of t hepi‘tdlfm:atwnl assz»r) a
phar maceutt+ecatty=—acceptabte— et of—as—def+ned
herei nbefore in associ ation Aﬁﬁﬂbgt 67
phar macept i cal ly-accept abl e (gl ugnin=95 carrier. The
conposijtions of the inventiofh may be in a form
suitabl|@for oral use (for ex3dpMe(ad0) abl et s,
| ozenges;—hart—or—soft—capsttes—agueous—or—otty
suspensi ons, enul sions, dispersible powders or
B PAbd BSn r§)ERRE (RS mehbetiof Sakts Jaﬁ[edtdil@ bﬁ ahchk@arofufdl and the ICsq
exanpl e as creans, ointnents, gels, aqueous or oily
valuesho Wi gergessnt ﬁngs@mﬁr@ ABgan of @he Ia@hﬁlmdslﬂsca‘fﬁhéﬁﬁ fgweach compound.

AQ(P)%U%% CT](S) a furthie oI ?ﬁ%@?@lj tfie glm ftior tﬁgljte 1S ﬁrlo\élicgg % Sp%gff/i?aeceut%al

com;ﬁdsmone»damm tempidsed afquirebylindi derlde@venﬁwﬂefomta K ora
parenteral adnmjnistration (for exanple as a sterlle

phané]agpélgagllyogccqu lesalt theresys asslelingd pedg]gh%fgge in association with a
pharﬁl%&%élgﬁ tabfé ggﬁ{s&lé . Or intramuscul ar dosing or
p03|

as a su ory recta d03| ng). The conpositions
of Theheorpnsgivtns of thasei;zvdmmlom lntagibeenl a fyrne eritablet foonml use (for example

os iy BPRIRES MRL P ol A S P OO aEes ey g dispersivl

powddd 8NEl@Rlles, syrups or elixirs), for topical use (for example as creams, ointments,

gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
or as a suppository for rectal dosing).

The compositions of the mvention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

The amount of active ingredient that is combined with one or more excipients to produce
a single dosage form will necessarily vary depending upon the host treated and the particular
route of administration. For example, a formulation intended for oral administration to

humans will generally contain, for example, from 0.5 mg to 0.5 g of active agent (more
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for oral use may contain, for exanple, one or nore
col ouri ng, sweetening, flavouring and/or preservative
wag@asniedhe anmount of active ingredi ent that PET/GB2006/000656
conbi ned with one or nore e¥8i-pi ents to produce a
single dosage formw Il necessarily vary dependi ng
on the host treated and the particular route of
su1tab QT §t5’ th hOang, For emmﬁmﬂr@m laof30rmg)l c@mponndem]ttemld alappropriate

stration umans _w | |
and (e B R Pl & i PS5 g 50w R0t § Cofbout 8 pescent by
welgag@ﬂthe(dmrc@ﬁipbﬁlﬁbhy from0.5 to 100 ng, for exanple
from1l to 30 ng) conpounded with an appropriate and

c o heHPepf the ﬁ@@m"pr ﬂﬁrm@ﬁlqo@r@wghmt@ Ipurgopes/efraquinagniine
dern/%g%%f tie Y&nﬁ?ﬁ’_ﬁ&zﬂ?ﬁat&%ﬁ% Qf?]hr al%éor htthe? laaé{jrg%gg l%%x%r]& of the

conposi t ose
condmounp,hhé agd aicl P l‘oD themlrﬁil o2 petidid AZO tHeNBuEF hidinistitioh, according
fornula I natural ly vary according to the

to wg e IR rIP"?C&}C%? the conditions, the age and sex
of it RgheBTRdz0Rbe BEHVa % oPﬁhg f&ﬂi’ﬁlﬁ E%r%hé}g eutic or Progh%lfactlc

adnlnlstratlon accor |ng nown |nc
purppgsd utowﬁ@enttrallwm n@nmmmeduaqdiat mdaﬂ;edoseam theeramge fdrexample, 0.1

g/l 75 s ot SRR ol BB e fodsedn pepera
lowet h@seﬁ Y Be adi@iniR%dRhen a ParknfBdkGutt & %ﬁplﬁ%d‘ dlglgd%r example for

ight is received, given if required in divi
mtravﬁnoa%?@malstﬂat;%ra dgse esthairange er axavile.<d. ka0 rag/kg body

oYLl Sk SR P 8 4G0RL 1 i o rne

for exatapip| 605 Big/kerty 28 and/By B@d}ﬂ@élﬁﬂt ‘bﬂﬂbé weig UiralVMdhﬁmstratlon is

ener be used. Simlarly, for adm nistration
howq%ﬁh%fﬁgﬂ énpaﬂac‘a%fbémi tﬁblﬁh@rmaﬁgélcalﬂb AngdeagRedormgs wﬁf/contam

abou{T@éKl%&)Q)gg Bﬂlp 1! be used. Oral

adm nistration 1s ovvever prePerred particularly in

Wa thiawt fofund that m;epnom;johyds afith¢ péesna grevefiaomBosatss lang padlEtmntive
onpound of this inventiaon.

Sl SRS R i
receptdtU vk ing RifdGS SBEStodNhd R }%Jrﬁéﬂéﬂ})’ BhVRRESA he EM%P%%

antl-cancer properties t are believed to arise
(erbR 1) syrpsivg kiBagea rﬁumaemqrepm compowsls pecokding sethierpinésoit mvgntlon

pos BB o PR e B D e el U S i
otheragrosine kingsd enziyies,Moesimipld &¥BNL IS8Bh compounds possess sufficient
potency against the EGF receptor tyrosine kinase that they may be used in an amount
sufficient to inhibit EGF receptor tyrosine kinase whilst demonstrating little, or significantly
lower, activity against other tyrosine kinase enzymes such as erbB2. Such compounds are
likely to be useful for the selective inhibition of EGF receptor tyrosine kinase and are likely to
be useful for the effective treatment of, for example EGF driven tumours.

Accordingly, the compounds of the present invention are expected to be useful in the
treatment of diseases or medical conditions mediated alone or in part by erbB receptor
tyrosine kinases (especially EGF receptor tyrosine kinase), i.e. the compounds may be used to
produce an erbB receptor tyrosine kinase inhibitory effect in a warm-blooded animal in need
of such treatment. Thus the compounds of the present invention provide a method for the

treatment of malignant cells characterised by inhibition of one or more of the erbB family of
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possess substantially better potency against the EGF
receptor tyrosine kinase, than against other tyrosine
waooasgoienzynes, for exanple erbB2. Such conpoRP@T&B2006/000656
possess sufficient potency5§gainst the EGF receptor
tyrosi ne kinase that they may be used in an anount
sufficient to inhibit EG- receptor tyrosine kinase

recepihtyrQnedanyss t FaticWarly thercompoundsafghs vertion may briesed to
produl i Yl JroRRRIE anBlhblo bffth Moty AR BORY BBy AP alone

or in pee tycthe whibitibn ofdrbB aecepfor BEbsinekataar Payticokirlyethkicnapeunds of
and are Iikelé/ to be usefyl .for the effective
the preSPeLHI o SFe B ied s i ds: the RroveR iR Ap iy ment of those fumonrs

that arBGERIENNBlihibitiBE of SIPOURGR Fihd Li8B %@e?%i‘tt%rfb BUERIda®R such as
are expected to be useful in the treatnent of diseases

EGF agd/omethBladndéurediB4 waeptomiyicsinedkind sonespecially BfAF rechytor tyrosine
. r.oB_recept or. tyrosi ki pases (especially E .
wnasc SR ol RO R L Sl ey ARREE o5 BREH At mirTspagon o
survivdBEthése tRmotiueds. aAcirBBglyate pbpolinds OF tikerdeAg®Pention are
inhibitory effect in a warm bl coded animal in need of

expected dp be pesilna e trepkuentof By pepisdifradveptisarfers prelgding psoriasis,
v L 00050 0508 TR0 (RS A TBog gy by proviing

an antivprodiferhtitenatfeet, pBrtfcalillyyin die-treatth@c @ edB teyemasi tyeosine kinase
. ki nases. Sgg{]{bi cul arly_the con(?ounds the j nvent i,oq
Sensitiyg GaRETs, BRISR SHORESIAR SHEGYS Blay pEPehany disshffoginclude non-

solid tRABuARABHE 8¢ ieﬁ(&%ﬁqé,%ulﬁﬁfe!m%@&ﬁ§ by ﬁngfhﬁ%t alBHi A B tumours, for
alone or in part by the inhibitio f erbB receptor

examply b dve, hdnelsledder,Franin/(CN$ dreast, colvecatdnpolongsrizadf gastie, head and
neck BLE e’m’l in\éentifn ahﬁ expected to bhe .usef L{It in tlhek.

> BYRAVEE o eBIORE Y BEORBHT o VE il BACHRE Ty ROt RS Thp e SCD
testicll @ Siytdid Sutb@nd dhdivRildal Bshcefs. one or nore of the erbB

receptor tyrosine kinases, such as EG- and/or erbB2

ahrdslitiosy thpgompeusds of theyrsaitine meyrhsgeeful Bsthe treamept gdgther

_ c. . . . I . )
discal SRR bYE DSRS0, YRR B s o
the airgngts fctudinga lastbina) inekdingbronuhialedlleggic, AG@cid] exgtiysit, lRercise-

. conmpounds of the present inv ion are expected tqQ b

inducqgls dhigrm peediimcludinig arpin apd iy ]é?ﬂd&??c%)é‘iﬂéfl?l%}éng‘mg asthma, both
. . : S. , -

eS8 Do LR RO B U
respormmithess; clangie obiyugpive pitliongradiseast (OBD);fteomhitise including

. effect, particuylarly.in the treatnent of erbB receptor
infectfs 581 ssBRpRIE P Shlist PrblEanboRottRris Shitt g
sarcoiﬂ@dié;gﬁ%ééfr’ sUBHEDAHAS e RV Bdch QG hitYsehiifiSie paitghduted; WA fibrosis,

nonsol i
including cryptogenic fibrosing alveolitis, idiopathic interstitial ppeumonias, fibrosis

complicating anti-neoplastic therapy and chronic infection, including tuberculosis and
aspergillosis and other fungal infections; complications of lung transplantation; vasculitic and
thrombotic disorders of the lung vasculature, and pulmonary hypertension; antitussive activity
including treatment of chronic cough associated with inflammatory and secretory conditions
of the airways, and iatrogenic cough; acute and chronic rhinitis including rhinitis
medicamentosa, and vasomotor rhinitis; perennial and seasonal allergic rhinitis including
rhinitis nervosa (hay fever); nasal polyposis; acute viral infection including the common cold,

and infection due to respiratory syncytial virus, influenza, coronavirus (including SARS) and
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tunmours such as | eukaem a, multiple nyel oma or
| ynphoma, and al so solid tunours, for exanple bile
wolewb/09daene, bl adder, brai n/ CNS, breast, col orBCt/&B2006/000656
endometrial, gastric, head-&hd neck, hepatic, |ung,
neuronal , oesophageal, ovarian, pancreatic, prostate,
renal, skin, testicular, thyroid, uterine and vul val
adengeinwe Perticutarkydlié céropounde of hepwientien ofaytheas¢fnl@rthe gaatment of

may-be usefuyl in t tre of other diseases and
Chrof e RE iR Bgsst BP0 Tace 1 et udi ng. For
BXIBhe to Asispedlof te idiariaseterols groeided & wanszoline derivative of the
i ncluding: asthma, includi ng]ébronchi al, aller
ft

iC,
formplarly pha plarmaseuticay tccerigble & é}errdﬁcféa}lseoqslﬁgm?q%@a%%}&
udi -

A e L R
formskveot 4 peamaenudicalliharceptabis @slt dfereify famyse in the production of an anti-

hyperresponsi veness; .chroni ¢ opstructive pul nonary
mnhﬁFgéﬁ e@d@ﬂﬁﬁ@“hﬁ@ﬂ@_ ??%@1$ﬁgﬁﬁapﬂg i nfectious and

0P NORRM I BHAD Gt §F the FRBMER MereRE Ho6 8 Ehedfe Df a

cystic fibrosis; sarcoidosis; farmer's |ung and
quinazelint derivditive a dw;foimpde Isergihaimaceytigalytavoentatile sali thaggot, as

. fi,brosi.s,. including.c t pgeni.c fibrosin | veol,itis, .
defn:iea ?‘8??3%}1??066 i I;n%e}n]gﬁc&%{'g Bﬁ%%ﬁ%m I B;e%g?lge pr% dhetlot’of an anti-
prolifePAtplel FRE MG Witi-bBBad @ffblsuches apy. and chronic

i nfection, including tuberculosis and aspergillosis,

andcesrfiag t9 adgsher fosfuse of Brsasped o thecayensies there ispygvided a

Lr .at | e EL t ' Iz :
e AR ROAREE S Rk MEREA LI ir B8 £ DAATRRpU SRRl SEFas man, in
needaﬁ“fsﬁcltqw&édtmentaﬁmigﬂ bdim%ﬂis&@ ]lcaﬂlﬁbl imgertinge@t saintnioil anheffeniice amount of a

. cough associated with inflanmatory and secr et or

quingGNRIE (FFEIVEO! OB AdyRE 2 BliEmRCE lﬁaglarﬁceepégﬁa felt therepf as
hereABSofE@Reg rhinitis including rhinitis nmedi canentosa,

and vasonotor rhinitis; perennial and seasona

Abtadiigao rumheriaspecne thel invgntidy thietel is prooided $he Ydganf a quinazoline

.fever); nasal polyposis: acute viral .infectio .
deriyefes i g O EoioNaRBi-auGHId- SRy il ot ge defined
herefnBefdkd RLHAE YnaB RGN & a MbdibgmerltT61 WM the [F6FeARBY bf WSatment of

(i ncluding SARS) andadenovirus. Particularly the

those bymrouhwhichfare seasiting tninhibitioresf eieB treepiQr ttpsipgiginases, such as

morR ST by 005 CRPANPAGIR) SHL TR B e v

tranddetich dtSpsprigvh thad tathe yirslEeatibmef defouy atlive of the
formula | , or a pharmaceutical |y acceptable salt.
Areqrddie to pdprthes deatare 1 this apapietiithe mpepgog;t %retl%prgwded a method

for t%%h%gﬁﬁgﬂgyg %{%htéﬁéfnt LH 0 i WERLHARhiER GfeSehsitit @4hEi8HioR of one or

more of the erbB family of receptor tyrosine kinases, such as EGFR and/or erbB2 and/or

erbB4 (especially EGFR), that are involved in the signal transduction steps which lead to the
proliferation and/or survival of tumour cells, in a warm-blooded animal, such as man, in need
of such treatment 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.

According to a further feature of this aspect of the invention there is provided a
compound of the formula I, or a pharmaceutically acceptable salt thereof, for use in the

prevention or treatment of those tumours which are sensitive to inhibition of erbB receptor
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formula | , or a pharmaceutically acceptable salt
thereof, for use in the production of an anti
w@e@biopEsnt i ve effect in a warm bl ooded ani mal PETYCB2@$/000656

man. Thus according to thi ss8spect of the invention

there is provided the use of a quinazoline derivative

of the formula | , or a pharnaceutically- acceptable
tyrosigel Kindshg rsedif as BGFHehd/oe drbBaraat /b eftB4e ebpecialle EGFR), that are
. gﬁguf@gture of 3 nmedi canment for_ use in_the production
mvolypd ghihg signaliransiyationsiepe whidhdead Prhepipdiferstigngydurour cells.
anhB&)rd P G a #§-HER AspebESRd in@gnt%dﬁ BedeYs %ﬂ%@f{deg ﬂgat Weoraf
this aspéct of the’invention there is provided a
quinggelinoderftive pbthedomoplah, caratihproddefigeadly+aceepedtiesdlt thereaf , as

LI Ll e M TN, PR

erbB2RAn&/bf B4V espRERIN L BUFR) tsitdisha ko dintifiohy sfrdc¢e of the
formula | , or a pharnmaceutically acceptable salt

Aerording to adurkhsr Eapise PHhds aseedt é the ingensioithege ispravided a method
: 4 t j [.O re i. [ QW the ..
o of AP ALl 6 OOl By BT bl e
inhibitopheffevateatvanablopdad etipia Bich samin, tih e¢iohereas wiedh ddegbrises
herejnbefare i n_ the manufacture of .a nedi cament for
admigisiering t9 fud gpigial AR cERCtHE aosBt Hfeniviizolinpdealive of e formula I,

ora I{ﬁbﬁ-ﬁﬁbeﬁﬁ@a@%&éﬁthﬂl@ sh1P tHe Rl Bis td%ﬂﬂeﬁlgeféfel?%%fze? cept or

yrosi ne ki‘nases, such as EGER an and/ or
er Heprding pee futtey faGERPS thitwaped of theriuwnvied theme isipeovided a

signal. .t ransducti on .steps which | ead.to.the . <
compBuli B e BRBH Gror B trh Gl L SREGRH s HY Dgat o shdp providing
a EGFRadnd/R efB2 fdforashes tesgéciéliyea HOFRMOdind N8R ihi¥ibitory effect.

provided a nethod for the prevention or treatnent og

t hoewrdipgntue Sarthier Eatuae of de psssentvinvansion wherdistprovided theree of a

. . . 0f. 7 fam | f receptar tyrosine
ain RIS Ay NP BT P RGN meror, s
defingé hpreaibafdry ilAGE R)anufaoaire af £medicomy@dor tketih ?rcﬁvﬁ@ﬂglb selective
transduction, steps which lead to the proliferation
EGFR typsine kpyags PphibIory eiféfbur cells, in a war m bl ooded

@EUO%}J% tSHRRRS fdRRe of MidWRH: OF tlﬁqﬁ%n]ttigg ﬁﬁeg? E&)&Wééédqa method

conprises admnistering to sal d anima
for penvisling a sdlectivg BGIR olrosiee kinadeviahibiteryafffettim of warmiblaoldled animal,

ol [ 3 » . . -f b .
such gém%ﬂglg%%g;? %Fptalégv | c‘l‘g co?n%%l%gst E?dbnluglstse%]ntg tg rs]fﬁ(ri (aeu%mal gl? effective

amount of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt
thereof, as defined hereinbefore.

According to a further feature of this aspect of the invention there is provided a
compound of the formula I, or a pharmaceutically acceptable salt thereof, for use in providing
a selective EGFR tyrosine kinase inhibitory effect.

By “a selective EGFR kinase inhibitory effect” is meant that the quinazoline derivative of
formula I is more potent against EGF receptor tyrosine kinase than it is against other kinases.
In particular some of the compounds according to the invention are more potent against EGF
receptor kinase than against other tyrosine kinases such as other erbB receptor tyrosine
kinases, particularly erbB2. For example a selective EGFR kinase inhibitor according to the
invention is at least 5 times, preferably at least 10 times more potent against EGF receptor

tyrosine kinase than it is against erbB2 tyrosine kinase, as determined from the relative ICsg
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According to a further feature of this aspect of the
invention there is provided a conpound of the fornul a
WO 2000/09@6phar maceuti cal |y acceptabl e salt therCF/GBR@6/000656
use in the prevention or tré8tnment of those tunours
whi ch are sensitive to inhibition of erbB
receptortyrosi ne ki nases, such as EGFR and/ or erbB2
valuesrid Switabbe @Bzys«ézrms@malel the EYBF(R)lpart'ﬂgathe s vilng frionetie KB cell assay

.. Lh ignal .tr ctlnst ead.to th
with RIS Y Clehod oo upaertiag B Rty 8 B pit fappoumd o
descﬁsggaeaggov@f the invention there is provided the use of a
qui nazoline derivative of the fornmula I, or
Hreordiag i b feHer psnesceifhapresets inventioniherst s Prcafsdeéém H®Pf a

oo B IR A Sl T SO oo

defined hpeditefdry nﬁthE&'ﬁ)lfetcyltre sf aemelicamsst fonhsein ttioer tyeaemémcif a
Accqrdin rther feature of  this as f th

hyperpip fﬁ‘f %dfsﬁ eé %e’ﬁﬂn&}? BEENCST (RUEh AR ?@Fe%%ﬁ% ie“kaemla

mult,,gg B)y@l@ﬁ{aof Iﬁﬂﬁoﬁfabﬁ% ARE Rhe Mlaflch Blaih RNE Hrdst, ¥oBrectal,

E tyrosine kinase inhibitory effect in a .
endowaetnial hf aswitebeadrindaieck, depatica bingpmeurénal, m@e@hag@ enrman, pancreatic,

prosift fcef BRSSP iR aLeESR Ve of ¢ ne

Aeédtiing té a furblier f’l’eal&i’r@bff&ﬁ@ b&fde BeaRPhakdre iss@biided a method
t her eo as defined herei nbefore. According to a

for qeaﬁngn@}lypeaapufeéatb’ﬁ disorder afop example 2 chrcer (R s ®AaCREfedected from
r
el BRSO 96y RSP, il G, press
colofeny, Ieddcb‘rgetﬁaf_@ﬁm I‘hééd) ancdrideBZhepatlé, dﬁn@ mbllﬁﬂénﬂesmph@ehly ovarian,
a ECER) tyrosine kinase inhibitory eff ccordi ng
pancgegtig, Rfaﬁtﬂqﬁiéienﬂeﬁ‘%%rt@“%‘}fl a1 {Ryg e SisHine @‘HF? f%lﬂeﬂ yam-

bloo?écpéﬂjﬁgfj sﬁclTleas lfﬁeﬁl ﬁin&d%‘f'sﬁ@ﬂ?ﬁtrﬂ@ntd@fﬂcﬁ@% gﬁsé&fadhﬁﬁstel ing to

armaceut i cal |'y-accept abl
said thiered e ¢ffa31vel efnonebbﬂaeqtéhazbﬁlﬁ@)d@manw bethedomofde L wore of

medi cament f pr oyi.di a. sel ective EGFR
pharfyp e Rl Ritraetle R Eisretsr i deried FerPaBEoR n t o n
heedagg t<f) ﬁ%&ﬂt’ﬁe@ a@ﬁeci &t the ﬁfv@ﬁt%n @bretiB Brovitied it dudihzb Y @erivative
is provid a method for providing a sel ective EGFR

of t}w@lmmlmla quandas@nacnhmcmﬂlv @esepigblectalt there@f aruse 1 e disgtment of a

d th
RO N R -
multgslé RFERaN§nitoimaabily @udf bdnb eblﬁdtfemﬂr@mJCNS) rbréast, colorectal,

phar maceuti cal | y- accept abl e sal t thereof as defi ned
endomestrialgastrigs Bead and neck, hepatic, lung, neuronal, oesophageal, ovarian, pancreatic,

prostate, renal, skin, testicular, thyroid, uterine and vulval cancer).

According to a further aspect of the invention there is provided the use of a quinazoline
derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as defined
hereinbefore in the manufacture of a medicament for use in the treatment of a respiratory
disease or condition as hereinbefore described, for example COPD.

According to a further feature of this aspect of the invention there is provided a method
for treating a respiratory disease or condition as hereinbefore described, for example COPD,
in a warm-blooded animal, such as man, in need of such treatment, 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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According to a further feature of this aspect of the
invention there is provided a conpound of the fopnul a

wo 2006/09@6phar maceuti cal |y acceptabl e salt therrof/GBR@6/000656
use in providing a selectiyg.EGFR tyrosine kinase
inhibitory effect. By "a selective EGFR ki nase
inhibitory effect” is neant that the quinazoline

Ag&frﬂiﬁ?ttb Y&u@hera gﬁ OBt ﬂv%nﬁ@:[ @ieRAk PRIviREA qiﬁﬂazgﬁ:e derivative
receptor tyrosine kinase than it is agalnst” other

of the Ifonmadek orlarphpamdceetidadly ascepeabd saﬂtl’thercofhﬁumsdsl the dusaidient)of a

e | nventi.on ar rmre ot.ent. a i nst ept or
respirgppLEe A atn 2t SsEREr PERnEe B SR CORBED" ©
AQ @l ioBEEHIVE BRI oftile ASdeReqdited FsEhe thepdpeutit! bﬂ%ﬂomyactlc
rbB2. For exanple a selective EGFR ki nase inhibitor

treatn@@t:@frmaaigcwlar diseesq yiilkracpesarilysbeatarieg depending;ypes, amongst other
. pref t

g PO BH AP e 5l A RIS LRS00k, 008 s FGBn

treatedlLyr oSi ne k|nase as determ ned fron1the relative

I C50va| ues, in sul tabI e assays

”ﬂl@ %ntk S?dﬁfé’ﬁ{ﬁ’eetr&ﬁﬂ ttciéﬁng H&@m%éfo?é"ﬂé? BQ lﬁza?as ‘é%bie therapy or
assay for Iven test conmpound as descr| ed above)
may idedes, di a@im«m @ 4 qmnatxehmaéqzrwnvobf ‘tlhéorpmésla A hqrmb@ﬁaraﬁﬁfmed,

re i s provi de use of a quinazoline d ative
or a plfFppaitialh freapiole 8 i RihanSrry S bl B &
chem&dérap. hSﬁ&Mhen@ﬁm?@fy'rﬁ@deﬁﬁg bAdEf Ab& dffihd fdﬂowmg categories of
~ manufacture of a nedicament for use in the treatnent
antl—“@flma‘ agylfﬂér‘-pr oliferative disorder, for exanple a cancer

@) %Hti %rﬁgférzﬁlv%%ﬁgﬁerop%% ? ﬁ}uiu a{xﬁ 8@1{)8%%%%60%4 $deBif medical

oncolbqul Isﬁﬂ@d&]kybditﬁl@sdgen@ Clop eeatple ciseplaiiyRtubo p]atm,gg@tdphcsphamlde
head and neck, hepatic, lung,.neuronal, oeso

nitroggy Fpystasd, IBP&M%? ranﬂmglt Q%sglphla% Aed mtrgﬁq»q;eas gealca’bohtes (for
examf)l@ %ﬁl@ﬂt@sr such BY QéI%R ﬂﬁ&]ﬁ |3dffh.‘t’ dtbyakil §aNe géﬁlr a1t1trexed
urt eature t

According to a hi's aspec
methdtrexetef ¢yoositd@nking sadqoaiml/]nmﬂe@queme tirgrdmbar anttibedics ﬁf‘@r axamPle

hyper prol i f er at di sor.de a ca .
anitrge§ B i oA, RS okt SRUGE D R i idarubicin,
rmton@é% @Tﬁactinﬁﬁﬂbﬁ%d nliltﬂrﬁm%lﬁf anfBRR6tic E)% €dr, example vinca

brai n/ CNS, breast, col orectal, endo gastric,
alkalchdselikeaviticristiok, vmté@eémmvmdaﬁmg andé’m%ﬁhme a@@ é@smé@altaxol and

oGP b 05 St OB e s oo nd
tempdhﬁf%@ﬁﬂsdoﬁdtbmland%uﬁlbtoﬂsecmﬂ in need of such

treatment, which conprises adm nistering to
(i) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene,

droloxifene and iodoxyfene), oestrogen receptor down regulators (for example fulvestrant),
antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone acetate),
LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progestogens (for example megestrol acetate), aromatase inhibitors (for example as
anastrozole, letrozole, vorazole and exemestane) and inhibitors of So-reductase such as
finasteride;

(iii) agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors like

marimastat and inhibitors of urokinase plasminogen activator receptor function);
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said animal an effective anmount of a quinazoline

derivative of the formula | , or a
w@b@eoementi cal | y-acceptabl e salt thereof, as pef/iGBe@6/000656

her ei nbefore. According to-gifurther aspect of the

invention there is provided a quinazoline derivative

of the fornmula I, or a pharmaceutically acceptable

(iv) ﬁ]ﬁiﬂitotshﬁl’ @OWth fo¥or Bmetibd) foieabdp@AdE 'iEhﬂSlfor@ include growth factor
hyperproliferative di sorder, for exanpl e a cancer

antﬂ)@@@é,rgra@ﬂafae@ﬁ ERSEPtSR mééapé@s {for rxarenlk sherni-erhod witipody
trast %;[%\geié@g‘i qﬁd t or L qnti%8$]§é cett) 1Iand g?{]ﬂg%]%,tfamesyl

transfwm& mhmﬂltmspﬂyromnaﬁase inHibiregs alméwrmB@]hreoﬁﬁé Rihagiahibitors, for
ancre pro tate, renal, sk

exanplSother i ltOfofgf faer gpiderma {18} Erow th fagtar Gy (feaﬁ%eémgle EGFR family
tyrosheqah £k r]’h%ﬁ)i@o@ shdf &sh\?p BRIBREL- fﬁ%f&ﬂi@n}; Y &Rk %1&{}168 Igf Che

I's provided the use ™©of a quinazoline erlva

mor;ﬂlghmprapaxy)qmnazahpmammc egafitingd, IAZ]}\ISGthI@:b}eﬂgaylphenyl) 6,7-
s RS T L PR RS R ISP AP o
4- ﬂudfo‘pﬁ@éﬁﬁ) w<3xﬁmg1é lif®PropdxPgLRbANERL LERIIAEEN0BDY, fof QJEample

exanp cording to a further feature of th
mhlbst@ﬁsetftth@aplate&ﬁé deﬁv@mgmwﬂl fartor &arnidy pudofpi dxaingele mmdtibious bf)the

t ory di sease or condition as
hepa{?cﬁ%%{)}g Eetggfe%%g; bed, for exanple COPD, in a

(v) ammiangib g@ﬁ@l egbnadudhlas (B WhiRh HiFEbBic ﬂierbfféeﬁd)f%sc%% Bndothelial
atment, which conprises admnistering to said

gfowtélgf r GoF eé‘ﬁ@@l?( qh@ entyagatar grdoshedial spdbaprefagior entilqdye
bevaSibuhls A@ars OQLrﬂd@‘s E%E %%g H#Eﬁ@éd 13.’1'1% ﬂ'%ilP%tent

sal t t ereo flne erein ore Accor
AppliqatiomﬁeWCh%ﬂézi%oW ©198/3003% WORY/32886 end VO |96x/1|36§4]) gad

con O R S S G ol Rh b hbigusot et

ayggﬁﬁkﬁ&@gkﬂgﬁkmgﬂm@ respiratory disease or condition as
her ei nbef oré descr’i bed, for exanple COPD. As nmenti oned

(vi) wisoder ddnemgsigzagents sud:ieasc@ﬂﬁbmmmtm@dl dndrcohipeunds disclosed

e AR LR SR P WP P ooz,

WOR/a9s tn@We02/b8i 3gs, the host treated, the route of
adm nistration and the severity of the illness being

(vii) antisgmssdherapigbifragiaopleThescaphieh arodiracked th thet thgets listed above, such
rproliferative Conditions The
as Isgs:] ?w : t?ras%? g uth) . .

erati Ve treat ment defined hereinbefore may
(viii) genafieltdpypp aghesOinelutiig féPyxadiple approaches to replace aberrant genes

such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines

and approaches using anti-idiotypic antibodies.
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may involve, in addition to a quinazoline derivative

of the formula | as hereinbefore defined, or a
w@b@eoementi cal |y acceptable salt thereof, conREnGBRWAI00656

surgery or radiotherapy or -@genot herapy. Such

chenot herapy may include one or nore of the follow ng

categories of anti-tunour agents :- (i)

anquhramhjdlﬁrtﬁdatmmtaﬁHyl treeheast brwdy uftheaifultaneous, sequential or

i nations, thereof, as used in nedical_ oncol ogy

SPARR TP of ths indivickp! semRerents ol thefeaieat. Sush ﬁPlalblﬂﬁtlon products

I

ey ‘{Eﬁﬁki‘%{%ﬁ%ﬁ%ﬁ%ﬁ EAPRENE R b RERA RIS feccribod
herelahc reearmlisbe pthes pl(lafrmacmtuaibl a:tlan agdo Ivatlmsltsap;dnoml dosage range.

Kl uoro m di nes 1] ke 5- rouracil, and. te

PEEIRRES UER SR fafiton a6 vied b oSt tiaproduc
compysigOX Yuih & 1ind Abtiv A4 VR WF tiRTbHRIQ Y ia§ SefilcrhefHb®R and an additional

anthracyclines |ike adrianycin, bleonycin,
anti- e aeens iap definedhsrgiebetore ey the bowjpimt trﬁ@tmeumfmancer
Comg nta %@( ‘i‘h&a&’es ﬁé‘?ﬁ%@&ﬂ%& l1‘peaL 0t %}"bweasr&( or E)E)hd £ Respirator
OUTT agents (To0r exdanpre vincda ar Kd
Track/l ncr [ st ine, vinblastine, vindesine and vrnorelbrne

and taxoids |i ke taxol and taxotere); and

t o?;m GRS oTpbiBRtien EataPiss Wherein a quinazoline

e [

o R R L P A r SLIRO8 A3 A RO L fpraplc ol
thereatem taphsumdeeaticah ndinpesitiorogydnsmnylhtion exaprisie 4 @Imaczloﬂmel derlvatlve

ook TN b Bl 3PP LSS o 5
admihittt &S EdiROErbnt] A0 e ROF B as d QImS A R Far iGN HE %ﬂ&tﬂ@p

flutam de, nilutam de and cyproterone acetate), LHRH
thera@ﬁwt@g&gﬁmsqrsag@ntsJ_ﬁelRFhleatgﬁzannglt of ¢tficoor resugrofitiee @msecmcnndmons of

the 1%@%%0?}? &‘%Atgl(‘l:eglttlg{lg(# R %é}?ll slucrslﬂz %s @{1%0 1%?%%%%? chg toé thgax 4 gg rhinitis

and @gordt 8BdtFRAM Pulnlodbfyase (COPRY, BhecoipdudLoEEE aivedtion may be
and i nhibitors of 5a-reductase such as finasteride;

Comlﬁm‘?qﬂ"lthéé‘?ﬁt%hWﬂEﬁOan bit cancer cell invasion (for
EXg %?wehg&i &urﬁOJEt?élerela'E@E'tg Pt BB 'q'thﬂﬁ%]ﬂfe

and tfors o nase Iasn1no en activa
derlvaa\zce@ﬁ txhe fédromdd 1 aml)qr(ambéforerﬂetﬁhed @t R pdmbrrmcemﬁdmllﬁ/ acdeptable salt
ncti on, _for gghrg) .such i nhj bi tors i ncl ude growth

f
therepf, it} & BB 0 TRCeRiRd: IHPCtionuph Bt ahatRgRsdst g5 CCR1,
CCRQ{_ECRQAa@@@H e re deres, bk ACdRPBCRT @RI Wdd) CCR10 and

rceptin(tm)] and the anti-erbbl anti body cetuxi mab
CCR[L €25 1he, CHGafamekyy] CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-X-C
family) and CX3CR1 for the C-X3-C family.

The present invention further relates to the combination of a quinazoline derivative of

the formula I as hereinbefore defined, or a pharmaceutically acceptable salt thereof, with an
mhibitor of matrix metalloprotease (MMPs), i.e., the stromelysins, the collagenases, and the
gelatinases, as well as aggrecanase; especially collagenase-1 (MMP-1), collagenase-2 (MMP-
8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), and
stromelysin-3 (MMP-11) and MMP-9 and MMP-12, including agents such as doxycycline.
The present invention still further relates to the combination of a quinazoline
derivative of the formula I as hereinbefore defined, or a pharmaceutically acceptable salt

thereof, and a phosphodiesterase (PDE) inhibitor such as a methylxanthanine including
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transferase inhibitors, tyrosine kinase inhibitors and
serine/threoni ne kinase inhibitors, for exanple other
WO pdvslopties s of the epidermal growm h factor famPCGBR@G6/000656
exanpl e EGFR fam |y tyrosing3ki nase inhibitors such as
N- (3-chl oro-4-fl uorophenyl) - 7-nmet hoxy- 6- ( 3-
nor phoHnopr opoxy) qu: Lnazol i n-4-arnine (gefitinib,
theo anfin¢Frydlidey A \EEIBOSRDE Goénzyme inhibitor including a PDE4

I s(2- thoxyet hox fy) qui nazol i n- 4- am ne {)erl otini b,
inhityop ap phybitos @1 gheqise )T ADESDNOT gn infititos of PD

4- A-amin .
MB%%%%B 1012 ﬁégha 1&9@4&18%&%@[% SX%O?uU(%f%ztﬁl%H}oﬁnea(ﬁgrRat1ve of
the fpimmle[[ a hdembaﬁ)de gasfmmﬂhon‘ aiaomadeatitdlly sapeptiitie saéo(ﬁma:be and a
hlmtqu(ﬁ thefmpﬂc%yte romi factor, faml (v)
histaggipe (pg 1 SERARINS SHEHERRS! SHRRS SRETERSS AR deHAFAAAIG he
fexo?efnfa@iﬁte Sachibasts GlHekadRIS:BRl-H R a&ﬁa@%@ 1&%@515&“1114} or
exanpl e the anti-vascufar endot heli al gr owt' h
dmoﬂ&@m@nmanunbmdﬂmbmvanmhuma@1mﬁmdsﬂnm(mnﬂ¢donﬂhpmmnaﬂyor
aresuclﬁyas those disclosed in International Patent
PareliEi Ve at i ons WD 97/ 22596, WD 97/ 30035, WD 97/ 32856
antOpRBént I3kAtion A tHeP PRANYEShd fahbingidh dhh Qlibline derivative of

mechani sns (for exanple |inomde, inhibitors of
the fprpelg d jah hergBroefoundefingd, eirtphargresugeally agyeptghle yalt thereof, and an

s R TSRS SE BB RTINS b o

atropfipg hyosrlineg ply eV rA81a0e Jifratro MM dD&R Otio Pifd/b4daki8, oxitropium
V.\éI)l/ 92224, W02/ 04434 and W002/08213; (vii) antisense

brorgi %r%rﬁP%@mefortd%%?ﬁB}ee t hose which are directed to the
ta'Tﬁ@ I%Séﬂt%%\%ﬂu@n?g’t\ﬂffurﬁfé Heleﬁés tb%@c&é&:ﬁaﬂcfﬁ%f u'm @ﬁne
antisense; (vill) gene therapy approac I nc

derivagive ef&dnpfbmtd@iblash@hmbefooe defpled.om aa;ﬂmmmuu@lyemc@dﬂe salt

er r aber.r nt RCAl or BRCA2, GDEPT

there(oéaeaﬁ@ ae%‘%f CSB{?%} ﬁ%oné? Pﬁﬁlgﬂ%‘?& LERSAOLRPESE E“‘% such as

isopfelSline? Salbit@H6], YSriniterdl kARieRLo 10 RANI AR orcigivibliee Mtolterol
ki nase or a bacterial nitroreductase enzyne and

mesypigr opifiweerelpor ﬁéhlé%@@aq@@meéﬂterml er ance to
Ch%ﬂ@%&%en%%ve%ﬁo lch%% %tgf% ]gug | atlo cﬁnﬁ'a%o]me derivative of
resi stance gene y: 3 i mmino

the fafpiilo deh Bseinbsfolrel dcbﬁi@df &fa lﬁmﬁ@deaueaﬂwacv@taﬂd sdlntheies€) and a

approaches to
chromone, such as sodium cromoglycate or nedocromil sodium.

The present invention still further relates to the combination of a quinazoline
derivative of the formula I as hereinbefore defined, or a pharmaceutically acceptable salt
thereof, with a glucocorticoid, such as flunisolide, triamcinolone acetonide, beclomethasone
dipropionate, budesonide, fluticasone propionate, ciclesonide or mometasone furoate.

The present invention still further relates to the combination of a quinazoline
derivative of the formula I as hereinbefore defined, or a pharmaceutically acceptable salt
thereof, together with:

(i) a serine / threonine kinase (such as an inhibitor of a MAP kinase such as p38, JNK, protein
kinase A, B or C, or IKK); (ii) TNF-alpha converting enzyme inhibitor (TACE); (iii) induced
nitric oxide synthase (iNOS) inhibitor; (iv) chemoattractant receptor-homologous molecule
expressed on TH2 cells, (such as a CRTH2 antagonist); (iv) inhibitor of P38; or (v) agent

modulating the activity of purinergic receptors such as P2X7.
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i ncrease the i mmunogenicity of patient tunour cells,
such as transfection with cytokines such as
wo naosbaEeki n 2, interleukin 4 or granul ocyt e- NTRCT/GBREGHB00656
colony stinulating factor, g@approaches to decrease
T-cell anergy, approaches using transfected inmune
cells such as cytokine-transfected dendritic cells,

ARIMRBE MRS HSAZB A€ YDt iREs d 1B @G aeart Bripiarilycef Value as
I'i nes "and approaches using anti-idiotypic

therapetici algfgnts ﬁ@ 188 @hwaﬁmbbqqdﬁd enizal s fineludies mgn), Hiepiaes, dgo ppiul
o3 S5 A POER e PSP RGP R o

proteiCRiBeRaThey) t]ﬁy%@ﬁﬁeﬁul@@‘@hﬁﬂnﬁdd]ogﬁ:ﬂbdtamiﬁrdﬂ;ém utin vles  of
this invention within the_dosage e descrhped
development ¢ferobiglogical iepia 2pd Fethe S¢¢ £ g iRbarmasolpgiqal agents.
t 2 mﬁﬁﬁ Eﬂxﬁkﬂ ¢ 8 which,
TRy ol 6 BRREAUEG) 48560 EEROSAGEAEed B whic
mﬂewphﬁﬁhﬁhﬁmﬁxﬁal product conprising a qU|nazoI|ne
derivative. of ,the for s defined herei.nbef o
() terpERnHRS A ETPAR ArEER Gt oS: A THonS §refo AR St &k foom or
mbleﬁﬁéﬁlb&*aﬁﬁe tRatfiQfat b RengePMtinRiif the rafed G¥erst23T; cancer .
[ nation Theraples For Use in the Treat ment of
(ii) organmite‘sma rweﬁodmhdt qvsn gnluzrdrqqsenmgwmewb”w ayapetatipp ef solvent

I

30 thhﬁ&ﬁm&mQQ&um@Qﬁupnoeowharnaceut|calIy accept abl e
salt thereof, or a pharnmaceutical _co \Fg“ h
(iii) chromageaphy mqe@mﬁaﬁhﬁhffgn%rowp%%ﬁlhﬁ%g e Ypatpgaphy

(TLc)ﬁgﬁggf%d nFﬁkg§'g§&%Ee defined, or a

Arfaceut ca ptabl e salt thereof S
(iv) magéﬁhﬁl sheetortlsecd meaatmmWhyfodiowsé tuahd aid /)or@nala‘scaé LCMS, and

conbi ned pr epar tion wth another therapeutic agent or
fawu%b%@?%mﬁﬁ%vﬂ&ﬂ%ﬂ?Fgﬁp Y:of one or nore of the

) fm%leﬁl%ﬁﬁceé ha sdtRfdioly pfotorPhucldie nlaghdtic Bidakcd ('NMR; spectra and/or

i oned herein such as (but not restricted to
mass gettnaielataal | ergic rhinitis and chronic obstructive

(vD) yligﬁllg gx'ﬁg?l%%n gpé)%l‘ﬁggr E(gﬂ,'%liﬂ d tar%e %%%Q%f th%% Bg:h can be obtained

by d1h§'€ﬁt ROESE Abvdleptadh; ISi“Bpe&étlldﬂs viehidﬁ tdpedted &lradre Sndteridl h&s required;
onbi nati on of a qui nazoline derjvative of the formula
(vii) wheaglweas NIMER diarieinghe foranof deita yalypmforaadon diggnoste protons given

in parfipe, g&ﬁ%higﬁrﬁi el S Eefu‘glén\é‘gﬁrréﬂan é%soin ﬁ{erﬁ?ﬂ SRk ae

ion suc ant agoni st of
determined at 300 MHz using perdeuterio dimethyl sulfoxide (DMSO- d5) as solvent unless

otherwise indicated; the following abbreviations have been used: s, singlet; d, doublet; t,
triplet; g, quartet; m, multiplet; b, broad,

(viii) chemical symbols have their usual meanings; SI units and symbols are used;

(ix) solvent ratios are given in volume:volume (v/v) terms; and

(x) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical
jonization (CI) mode using a direct exposure probe and jonization was effected by
electrospray; values for m/z are given; generally, only ions which indicate the parent mass are
reported; and unless otherwise stated, the mass ion quoted is (MH)*;

(xi) 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;
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CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCRY,
CCR8, CCR9, CCRIOand CCRl 1 (for the GC famly);
WEXORI09016XCR2, CXCR3, CXCR4 and CXCR5 (for thePCrEBEZI06/000656
famly) and CX3CR for thgsC X3-C famly. The present
invention further relates to the conbination of a
gui nazol ine derivative of the formula | as
(xii) wiRES £LOMRSERIIES dedliBedlas WinglpurtTREBREG WIhe A tigheRATE PR
salt thereof, with an inhibitor of matrix ) .
LCMS flispid clypmetogzanhiy(madespectrpmstry apasistyngmestgrdapd basiqonditions,
the 1§ ABEARRE welllpine gel atinases, as well as
aggrecanase; especially coll agenase-1 (MwP-1),
Cotumhd: agiléﬂﬁ@HyI&rﬁlmE’ysé@:)e,B-(B@hib 6?@1&3@1—2}810[( MRy, (1)3) o
stromelysin-1 (MW-3), strone in-2_ (] -10), . a
Elugp: an%@@t‘?ﬁ-%raglm@ﬁq@ﬁ%w&ﬁ%ﬁ g Wﬁg—w?ef (bufter 2g/1 of
HAC ' agents such as doxycycline. The present
(NH“)ZF??/E)%'% still further relates to the conbination of
Floaw cpié: 12220l /imie;, derivative of the formula | as
d her ei nbefore defined, or a pharmaceutically acceptable
an salt thereof, and a phosphodi esterase (PDE) i nhibitor
(xiii) tH8 YTz AbPRVAVbXARdvBaBENEeiNC| udi ngt heophyl I'i ne and
am nophyl l'ine; a selective PDE i soenzyme inhibitor
AcOH j nc| udicelde ACIBDE4 i nhibitor an inhibitor of the isoform
PDE4Dy.Qnr..an i.nhibitor of PDE5. The present invention
beM furtﬁgrl&rl%rlog’t&e@%o t he conbi nati on of a qui nazoline
DEADder i vatidtiglanfdiddneofytiterul a | as herei nbefore defi ned,
or a pharmaceutically acceptable salt thereof, and a
DIPEA; st aRlisePreppethylamipept or ant agoni st such as
DMA Céeti ”I\]ZNQﬁme{h?fa@%@ﬂﬁ e, desl oratadi ne, fexofenadine,
acrivastine, terfenadine, astem zole, azelastine,
DMF | evocahstimahylfolthamidheni r am ne, pronet hazi ne,

cyclizine, or mzolastine; applied orally, topically
DTAD 5 paﬁé‘r‘i‘?%‘ﬂ’&?ﬂ?z.oﬁﬁa”ﬁ?’g%eent i nvention further rel ates
EtOAct 0 theggeahigati on of a quinazoline derivative of the
formula’l as herei nbefore defined, or a
EtsN  phar ndeiethylaseinéy acceptabl e salt thereof, and an
antic i nergic.agents.i N AL.cor
saTU € R A R LI N CRR sl RRERL
hyoscipRésph@leycopyrrrol ate, ipratropi um brom de,
ti otropi um brom de, oxitropium brom de, pirenzepine or
IBCF t el enZ®pptydchlompiorppiesent i nvention still further
MeOH" €l at §8.d o he combination of a qui nazoline

MeNH, Methylamine

NMM N-Methyl morpholine

NMP N-methylpyrrolidin-2-one
SCX Strong cation exchange column
TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin-layer chromatography

RP-HPLC Reverse phase high performance liquid chromatography
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derivative of the formula | as herei nbefore defined,

or a pharmaceutically acceptable salt thereof, and a
whedaradsenocept or agoni st (i ncl udi ng beta reckP@L/GB2006/000656

subtypes 1-4) such as isoptgeal i ne, sal butanol

fornoterol, salneterol, terbutaline, orciprenaline,

bitolterol nmesylate, or pirbuterol, or a chira

Brmﬂmw%aﬁhﬂaﬁbfﬂhffﬁﬁ%?s The present invention further
rel ates to the conmbi nati on of a qui nazoline derivative

Figuzgfl: ¢ plepras pader déffnaelicn paserioie (et RnE{ 4-Kp-chloro-2-

'_ é £ _Whe . . 5 .
o o AR R AR B R AR B 2rcarboramide
dimakatt saindesthded ireB gartiple Bweittt the 26 stiukl plotted be kherebsit asd the relative

. the conbination of a quinazoline derivative of the
line IpEsAFHN GOVEPINEEHINE YoPdES. def i ned, or a
g S LA e NS e PPty e R 4R-4
({4-[ &2 el ami-2HEpotophmydrirtiasg shmetiopy ppnam ih-&- ylhorde b i de,

. fluticason ropi onate, ciclesqnide or nmet asony .
dimey g BT S SUBHE ARUEHE FORSCFTIPTS PUTBHERS f.oFgh B roaxis
showiif} te eﬁﬁﬁ@hﬁ@fﬂe%@ay&i shb AN W&J(h{\ﬁ).de“ vative of the

formufa | as heréinbefore defined, or a

phar maceutically acceptable salt thereof, together
with: (i) a serine / threonine kinase (such as an

i nhi bitor of a MAP ki nase such as p38, JNK, protein
kinase A, B or C or IKK); (ii) TNF-al pha converting
enzynme inhibitor (TACE); (iii) induced nitric oxide
synthase (i NOS) inhibitor; (iv) chenpattractant
recept or - honol ogous nol ecul e expressed on TH2 cell s,
(such as a CRTH2 antagonist); (iv) inhibitor of P38;
or (v) agent nodulating the activity of purinergic
receptors such as P2X7. Al t hough the qui nazoline
derivatives of the formula | are primarily of value as
t herapeutic agents for use in warm bl ooded ani mal s
(including man), they are al so useful whenever it is
required to inhibit the effects of the erbB
(particularly EGF) receptor tyrosine protein kinases.
Thus, they are useful as pharnmacol ogi cal standards for
use in the devel opnent of new biological tests and in
the search for new pharnacol ogi cal agents. The
invention will now be illustrated by the follow ng

non-limting exanples in which, unless stated
ot herw se:



(i) tenperatures are given in degrees Cel sius (00);
operations were carried out at room or anbi ent
WO e0vperEbire, that is, at a tenperature in thePCEHOBR06/000656
18-25C;, (ii) organic sol ut®dns were dried over
anhydr ous magnesi um sul fate; evaporation of sol vent
was carried out using a rotary evaporator under
Examplediiced pressure (600-4000 Pascals; 4.5- 30mHg) with

23 45} BAN( SRR ZekleRo Pt Babiindl etk Qo SO0 S5 R

methytfiperidineg2-epfbpx4hidd was carried out on silica ge
plates; (iv) in general, the course of reactions was
followed by TLC and / or analytical LCVM5, and reaction
times are given for illustration only; (v) fina
products had satisfactory proton n gar magnetic
resonance (NVRj2¥péctra and/or nm o g%ral dat a;
(vi) yields are givenXor illus ly and are
not necessarily thtse dbt ai ned by
diligent process de opnme rati ons were
repeated if nore materialp Ired; (v) when
given, NWVR data is in theg formof delta val ues for
maj or di agnostic protons, given in parts per mllion

The ti{l@ pothpdeldatds\eefaped atshawetihydhsideante (TMS) as an
i nternal standard, determ ned at 300 MHz using
perdeuterio dinethyl sulfoxide (DVMSO-d ) as sol vent
unl ess otherw se indicated; the follow ng
abbrevi ati ons have been used: s, singlet; d, doublet;
t, triplet; g, quartet; m multiplet; b, broad; (viii)

chem synbols\haye their | meanings; SI units
and 5 s are Uséd; (ix) sgg:ggf rati os,are given i
noV Ol UE: ¥ol ume (VRv) terns; dn (X) mass spegtra (VBN cl
MMn Wit @‘@‘P ‘gy af.70 e|0§t®ﬂ° N F
ol thé chem caf “i oni zatq ) node usiyig a di§ NJ
@)

exposure probe and ioni'zagi on was effected by

ep

el ectrospray; values for niz are given; generally,

only ions ich indicate the parent nass are report,Led;
unt” and unl esf Pt herwi s stated, @ mass ion gydted is
’ téw+b+; K ere aj nt hests TS @escriba@ iiﬁgfingrm a
N

FoLthat esegrtbed-tpFa previ ogg}e amplo Sy F
P ° P
T 7o
Example 1 ©) @
10 Scheme A

Molecular sieves (5 g) followed by aqueous formaldehyde (10 ml) were added to a
stirred solution of (25,45)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
y1}oxy)piperidine-2-carboxamide (5) (3.1 g, 6.97 mmol) in DCM-AcOH (100:10 m) at room
temperature. The reaction mixture was stirred for 1-2 minutes before solid sodium

15 triacetoxyborohydride (2.93 g, 13.9 mmol) was added portionwise over 5 minutes. The
reaction was essentially complete after all the sodium triacetoxyborohydride reducing agent
had been added. DCM was added (100 ml) and the reaction was carefully neutralised with
saturated aqueous NaHCOs(aq). The organic extract was washed with brine, dried (MgSOx)
and concentrated to a yellow foam. The residue was purified by flash chromatography (silica

20 gel, DCM-NHs/MeOH 2%) to give the title product as a white solid (1.8 g, 56%): '"H NMR
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the ambunts used are the mllinolar ratio equival ents
to those used in the previous exanple;(xii) where a
wa@eovpoed i s descri bed as being purified usi ngPCT/GB2006/000656
Mass- Tri ggered Preparative68CVS (1iquid
chr omat ogr aphy- mass spectronetry anal ysi s) under
standard basic conditions, the follow ng conditions
Spectrumr @MEOds) CE6tInHL (T3 nd PY-2ei9s(nt, 1KBy2 20 (% 3B Badl-2.49rm, 1H),

2123 L O B o L P LB RS,

7.47-706Hl 83 &, BB, sHTQW TERY, ©:6049 1H); Mabi Specdiith: (MirH)) 460.1.
thgl({;%?g\?\;l@n?s abi)rev?gtli}g)tns hgve k?eer{il ug?eeg: AC(O-| )

g
Adststasting mataDeM 25 eh4di riet-ellpie - HEpprophenyl)amino]-7-

methor oA RE B KRS RS atlee EheRpuiday SR AL Pl bl
DTARDON 3 13at, 57 9utayb]) alzwdived itbsx il af BCHL @As adidedydver a period of 10

. acetate Et3N Triethyl am phe HATU O (7-azabenzotrj azol - .
minuteg -t%)Smme%qﬁp?wolﬁt@#&%%-&%m%@)&m%?z@aﬂ%@éﬁawom

6-ol (lk/gﬁ% F,S@§Wﬂ%%?%%&1%%\%@%@ Maddfdence Bxample 2

am ne yl' norpholi ae
therein\-tniphdnyliphpsplihe (igB £-@rfemB8CY) Bilr(RBGRY-MN-(fer-texoiyambenyl)-4-

hydrox%zggpléggine-2-carboxylic acid methyl ester (ex ACROS, 6 g, 23.2 mmol) in DCM (150

ml) at —15°C (acetone/ice). The reaction mixture was allowed to warm to room temperature
and stirred for 2 hours, concentrated to approximately 50 ml and purified directly by flash
chromatography (silica gel, eluting with a gradient from 100% DCM to DCM/EtOAc (80/20)
to DCM/EtOAc (50/50) to give 1-tert-butyl 2-methyl (285,4.5)-4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)piperidine- 1,2-dicarboxylate (2) (6 g,
69%) as a white foam; "H NMR Spectrum: (DMSO dg) 1.47-1.53 (m, 11H), 1.86-1.91 (m,
1H), 2.25-2.36 (m, 1H), 2.95-3.13 (m, 1H), 3.70 (s, 3H), 3.95 (s, 3H), 3.98-4.04 (m, 1H), 4.45
(m, 1H), 4.86-4.94 (m, 1H), 7.31 (t, 1H), 7.51-7.64 (m, 3H); 7.80 (s, 1H), 8.39 (s, 1H), 9.54
(s, 1H); Mass Spectrum: (M+H)* 561.1.

A stirred solution of 1-tert-butyl 2-methyl (25,45)-4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-y1}oxy)piperidine-1,2-dicarboxylate (2) (6 g,

10.7 mmol) in THF (30 ml) and water (30 ml) was prepared at room temperature then cooled
to 0°C and solid LiOH.H,O (0.54 g, 12.9 mmol) was added. The reaction mixture was stirred
at room temperature for 3 hours, acidified with acetic acid and extracted with DCM. The
resulting residue was evaporated to dryness, azeotroped with toluene (3 x 50 ml) and dried to
a constant weight to give (25,45)-1-(tert-butoxycarbonyl)-4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-yl Yoxy)piperidine-2-carboxylic acid (3) (5.27 g,
90%), which was used without further purification; Mass Spectrum: M+H)*547.1.

A stirred solution of (25,45)-~1-(tert-butoxycarbonyl)-4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)piperidine-2-carboxylic acid (3) (5 g,
9.16 mmol) in THF (50 ml) was cooled to -15°C (acetone/ice). NMM (1.5 ml, 13.7 mmol)
was added to the solution followed by IBCF (1.54 ml, 11.9 mmol). The reaction mixture was
held at —15°C (the formation of the mixed anhydride was monitored by TLC (THF)). After
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TFA Trifluoro acetic acid THF Tetrahydrofuran TLC
Thin-layer chromat ography RP-HPLC Reverse phase high
w@edobooemence |iquid chromat ographyBH ef Descr i ptT/GB2@6/000656
the Figures Figure 1: The X6%ay powder diffraction
pattern of (227?,4#)-4-({4-[(3-chloro-2-
f1 uorophenyl ) ar ni no] - 7- met hoxyqui nazol i n- 6- yl } oxy) -
5-10 Mjinutes, ﬂ‘@tmwtnnpmmlm wes Beded Wik apmeintraled agecosia pmmonia (3 ml) at

bed I d
—15° eﬁg(&: ﬁfl v d toa‘%e&‘rn tﬁ) epo? Q%Pg%tuire ﬁg %/ﬁ?f: Pztug ot enc](1ﬁl)ted with

DCMP(280 @] v@aa,héchwltmaa&rqz xF?lOgﬂlD endconbegtrated foe%ﬁ@tdrﬁbutyl (25,45)-2-
scanni n}géoal orinetry (DSC) trace obtained fromthe

(amninppROARYT)A=C {6 PHlarmchlBpisPhermDaBiR Hemp P aHitBzo L-6-
oI ARERl O b IOb N bl oo fou gy was s

withahe Siathieb polrificnt iox pllabeS fectruin (M%Hgs 546alxi s show ng
tEXe'Jﬁ% kg Tﬁ)ewe?sn dddecgI véé_aap)grigd %F g w 'nlgteg ‘%V\aesrtm(eﬁvycﬂlftion of tert-butyl
(28, 4(5‘)297 (hRiotarlbbyl)- QL?({@J[@J é}{l&o?—’z ﬁﬁ&e PRy BT inb @b x yquiRizolin-6-

oxqu|nazoI|n 6-y yIplperldlne-
yl}o;@)wammtmmwéaombtet 640 K%gdbkﬁamuwd{) mdéCMr(éﬁannlbelt Qlé? dhewgaction

A Mbl ecu 5 fo
mieigf v T oo et B BECpR OIS e dah iy G HReh tme,
the réablién §ds ShpleicO M freaction mixture was concentrated to dryness azeotroped
(25',45)-4-({4-[(3-cMro-2-fl uoi OQhenyl ) arni noj -

twiceowifle nlwene eingl fhesresidng Wﬁwﬂmfpﬁér%ﬁl% ChrcaRAt o RplH; 81095?1 Ben.

R e e

methméng%momeﬁoﬂ@;@@m&uﬁmmmmbgmmmet(sy@bbg,mﬁwmaschewhlte solid: 'H
) rt
NV, Singiraf (NSO ek T2oh ke 25 dnth e i e b8, 18D,

| !
2.92 Erh ngﬁ% @Qﬁ&d li?)ti 996&%@?%@%@%‘ 86 k@,gﬁj ‘{1% agens, 7.30 (m,

2H), 7 4Q€.5 D (my@ds), @ Bdeh UlH)y 8.38 (4, rlhﬂ)i %é@l(wlﬂh; Massi fipstisan:
(ol s NaHCOs(aq). The organic extract was washed
oS ne, dried (MySO4)

Example 2
(25,45)-4-({4-[(3-chloro-2-fluorophenyl)amino}-7-methoxyquinazolin-6-yl}oxy)-N,1-
dimethylpiperidine-2-carboxamide

0O
HN Cl
T °

Molecular sieves (5 g) followed by aqueous formaldehyde (10 ml) were added to a
stirred solution of (25,45)-4-({4-[(3-chloro-2-fluorophenyl)amino}-7-methoxyquinazolin-6-
y1}oxy)-N-methylpiperidine-2-carboxamide (3.0 g, 6.52 mmol) in DCM-AcOH (100:10 ml)
at room temperature. The reaction mixture was stirred for 1-2 minutes before solid sodium
triacetoxyborohydride (2.77 g, 13.1 mmol) was added portionwise over 5 minutes. The

reaction was essentially complete after all the sodium triacetoxyborohydride reducing agent
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and concentrated to a yell ow foam The resi due was
purified by flash chromat ography (silica gel, DCM NH
WQZe1299 to give the title product as a whi P€T/€BRi0d/000656
(1.8 g, 56%: 1H NVRSpect+m (DWVSO d6) 1.86-1.91 (m
3H), 2.07-2.09 (m IH), 2.20 (s, 3H), 2.47-2.49 (m
IH, 2.71-2.81 (m 2H), 3.96 (s, 3H, 4.82 (m IH,
had been. @ded. sPCMHvas Zdded (Q.@Q nil)l-ﬁ)n,d tﬁe ﬂﬁet?omas( qarefoBy peutrahsed with

Saturate(dsaquw%ﬁ@ é€9 The e %aédvafﬁeffrwghi’%ﬁ%ﬁg%\dg504>
and coﬂ@ﬁt%tlfz@{o a(%e'ik)%ﬂoaﬂr (it rEsﬁ&lerRz a@ﬁtﬁtﬂ%ﬂfﬂylﬂfﬁfsﬁ eh@myskd gty (silica

qU|nazoI|n 6-yl } ox

gel, DGMfNH:M@@I 2% Bbglaﬁﬂ@etlt(ea)rom ap ?@vibé? gelich@ & S5MWSLNMR

SoncofABA3,D B TSuBaTII o) ARCHEES 50 o B A6, 2.5

(d, 3H)sRIpEms 1Y) 2064 (m, 1H), 3.96 (s, 3H), 4.81 (m, IH) 7.23 (s, 1H), 7.28 (t, 1H),
arnln - e hoxqu|nazoI|n

7.47-7. ?é g%giﬁﬁ;ﬁiﬁb&bug%%gen ' FHR474.1.

e SR iRed e futte: 5%‘85? ﬁum%%ﬁ%ﬁ?m“‘” 7
methowaﬁnéﬁ)lmw-m}eky)—Nuhﬁhylpmetldme)-ea&boxannde was prepared as follows:

A BB B st B SoFert b ion iy G-

ﬂuompﬁagﬁja%ﬁé]m%&xm E}@ulh%%hl@?lgﬁk%biﬂeﬁdiﬂ@% @drb@md abR (4 g, 7.31

rmtoroomtenperature and stirred for hour s,

mmol, prspewsdas d@s&ub@%ma@FaM¢ hoinelHE 61 m) Veawpl@dut@ HEdC

L

ml, 9.5Davh&l QAR readich Q))Jxﬁ@e Oy Beld at eI Cltteyoridatioet dfthe mixed
(2S,4S)-4-({ 3-chl oro
anhydride ASCpHBIE l@hhq@](ﬂﬂ%M@&?&Q.%&@ﬁﬁh%rw?%(%wﬁéw

treatedwoggéeyg?t% i 4%{%@%“{.%)1}1 (1‘%@(710?31%(%& t 2f5°g a}f_}{)ﬂ A8 wE® M warm to

room tdm@fathred Th¢ mactidd) mj}auﬁ&v@ dilﬁtE(drwlth BCM ZZﬂBmE Wasl(echwﬁh water

2x 2021‘1& gn% Fﬁ?nOCF Séte(it vgtegﬁb t}ﬁ (Zg'gs') 47({%%3(?}8311]0%” IH),
ﬂuorop%eéﬂl?a?mﬁ&l - Metidyq ulﬁaﬁﬁm(%ail}bk@kz ?(H%Qh&ﬂ&nﬂlbwarbo%ygﬁpendme

ss Spéctrum ( stirr
1- Carb@@ﬂﬂ!l@ (th gofOO%)fasmabme}/lpwzfomMiyq:h yvasused ) withogt further purification;

M&Q&M@ ggﬁﬂlho] 7- met hoxyqui nazohn- 6-yl } oxy) pi

A disner) |Wa%'aad§d3(6xbz@ mﬁeﬂb@of PmififieQto alddirréd RORkidn bhzeFFbutyl
(30 mé and wat er was prepared at_rqom
t

(28, 4S>r/é1(rb<bE MOt%@wr@mamow@%m@i%maaolm o kx-2-
Cnerhf oS R dEE Rl MORLAUARE o TR07 55 35ho T BOKE K g1 0°C.

room
The reaMtlbh namta wasdiowednd vexiirta cdcen teanpenatm@Mnd Bligred for 1 hour after

which time, the reaction was complete. The reaction mixture was concentrated to dryness,
azeotroped twice with toluene to give (25,4.5)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }oxy)-N-methylpiperidine-2-carboxamide (3.0 g, 89%) the crude
residue was used without further purification; Mass Spectrum: (M+H)*460.1.

Example 3
(2R,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl}oxy)-N,1-
dimethylpiperidine-2-carboxamide
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resulting residue was evaporated to dryness,
azeotroped with toluene (3 x 50 mM) and dried to a

W@ eovstart3 wei ght to give (2 PCT/GB2006/000656
Sr,4S)-1-(te7t-butoxycarbonyi)-4-({4-[(3-chloi O 2-
f I uor ophenyl ) am no] - 7- met hoxyqui nazoun- 6-yl } oxy) pi peri
di ne- 2-carboxylic acid (3) (5.27 g, 909, which was
used wi thout further_ purification; s Spectrum
(MHH) + 547. 1. A\st'rred sol ution LA -1 -(r
- but oxycar bonyl)1_|4 {4-1(3-chl orQy
f1 uororhenyl)am noj t hoxyqui nazo n 6 yI } oxy)
rireridine-2-cai-Boxyl i/t" 8sj Fg, 9.16 mol) in
THF (50 M) was cool€ed to - (actonellce) NW (1.5
m, 13.7 mmol) was added e ution foll owed by
IBCF (1.54 nmi, 11.9 mmol)| The reaction nixture was
held at -15 0C (the formation of the m xed anhydri de
was nonitored by TLC (THF)). After5 10 m nutes, the

t t ed t.h
i B 5 YD B P RS Lt A8 oo
smea@mﬁbﬁbpma 411)h4a({@Rgichmommo%ﬁmﬁmmﬂmbm@Hetmgﬁuﬁ%hn-s-
(250 m), d wwth water (2 x 20 m

yl}O}Wami‘é@rﬁthyémé@ldme-éwa@ti@mdekﬁ@ﬁyﬂ 7 @#5nma )m@er -AcOH (100:10 ml)

at 1‘0(%% m no %a%i‘/lbeo 8arc|t1§%1{l i @lf C ?l\(/{;%‘tg | p ef%)l‘ g %r{gf[)lflleeé %l %))re (]ril%] sgdlum
mace(téb)ybbmgdna@@@l 85150 Palod) wa ddaed herdionwire memmmaﬁ The

wi thout further purification; Mss Spectrum (M
reactiongvaspssepHally qemplpte ajgs albﬁﬁééldl&%ﬁﬂa%Ftﬁ?@thB?ilYéﬂd%Teducmg agent

toa (LEHAE, T8 Fi e RO ATV st P B e nepprged vic

saturatygd h@monmNaHGm(dqmmmﬂrgam attdact Gas washed with brine, dr1ed (MgSOs)

and BB SO ot T her ettt o POt by e Jiemiogtaphy (silica
gel, IXENONEENCOMBYE) b &icQRE SRSV RRoRE (1 89040 08 T VR

hour after which tinme, the reaction was conple
Spectrpme (DY Chilox tlB5el. %én,ciﬂbc S0 (et &t t21 Tesy B 2, 45 > 50 (m, 1H), 2.59

@ 3BE2TH GRTEY Praln bl o SoPRo Ay Ly Rl o iEngs ¢ o0,

7.47-3A888EH28597. Bp(nglfI? 8 37 (s, 1H), 9.59 (s, 1H); Mass SDectrum M+H)"474.1.
(2’\48) 4- ({4-[(3-chl oro-2- fluorophenyl)am noj - 7-

ne xS ting aasiriah (R 98 &% {A- E(ﬁyyéloirwr@mzomwwhé? (5)

methé%squ%a%%@%%@}c?ﬁ?-%ﬁﬁh&% igf dkﬂ}h- :N%‘)ﬁ :?%ﬁjg% kaérgn‘prefp%éféqs follows:

2. D"BAD’IQ7 36§,,3135. @o)rdissbhed 1856 h1 oD OMHwas 3d@al ¢ver a period of 10

84 (m 7.27 (s, IH, 7,30 )
mmu{e,;?to Qisﬁmed; s%gen;slcgsof(éh&?) ;_ssqforoﬁ}%@rQ@enyls_ﬁr’umgf%jnq@gxyqumazohn-
6-01 (500 g,9520mbB1), iPhenfYBESpBRECE 54 B! 62.6 mmol) and (2R,4S)-N-(tert-
butoxycarbonyl)-4-hydroxypiperidine-2-carboxylic acid methyl ester (ex ACROS, 5.42 g,

&

20.9 mmol) in DCM (150 ml) at —15°C (acetone/ice). The reaction mixture was allowed to
warm to room temperature and stirred for 2 hours, concentrated to approximately 50 ml and
purified directly by flash chromatography (silica gel, eluting with a gradient from 100% DCM
to DCM/EtOAc (80/20) to DCM/EtOAc (50/50) to give 1-tert-butyl 2-methyl (2R, 4R)-4-({4-
[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)piperidine-1,2-
dicarboxylate (5.5 g, 81%) as a white foam; "H NMR Spectrum: (DMSO dg) 1.47-1.53 (m,
11H), 1.86-1.91 (m, 1H), 2.25-2.36 (m, 1H), 2.95-3.13 (m, 1H), 3.70 (s, 3H), 3.95 (s, 3H),
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(M+H) +446. 1. Exanple 2
(2S,4S)-4-({4-[(3-chloro-2-fl uorophenyl)am no] - 7- met ho

WO y@aiomagd! i n- 6-yl }oxy) - , I di met hyl pi peri di ne-PCT/GB2006/000656
2- car boxam de Ml ecul ar si€f2s (5 g) followed by

aqueous formal dehyde (10 mMl) were added to a stirred
sol uti on of

3.98-4. D4 BTy, 445 @n, [1(B; ¢B6M4M0R 1H) uG130 {h dil) §.at i Gddin, 3Hpe7.80 (s,

15D, & A8 IR B58 Tt s Mo o RS 5614 6,52 rmol) i

DM e ook Q4 oFQ - m&b@;ﬁ 2%@@@1 @M)mbp{; [(3- Etﬂ%rcs—eact i on

m xture was stirred for 1- tes ore solid

ﬂuor@mnﬂmoh%en@wwqumhmml}ezy)mpegldmfsl A-digsehoyy ggs(6-5 &, 11.6
mmoﬁ S'EIlFO@? 98%%?@{ gf‘s’ Lpﬁ WrQs @f%p%féﬁl ot rﬂ(? ?&ﬁﬂe&ﬁﬂre"ﬁéﬁ cooled to

0°C dnllis8EE LM IDIOOYIH ¢ de. TIﬁﬂlUDlm aﬂ@ﬁi]mhadezi@aem wad dBaved to stir at
DCM was added (100 ml) and the reaction was cah Y
roomn@nmrauuir@s@m 3dious, seiflified madr agglicarid andprtastedgytt ﬁﬁgﬁ be

result%r%r%&dﬁe %Ho dﬁ@?&‘gtov@%%? g&/éc%t{)b il 'vﬁ toﬁ%heeg’a % M 3P%nd dried to

concen € resi adue was

a conptani weighit tb&gl‘fd (3?13413)W-OWWWE’OI(%}H{:‘E[@SNO@@M NH

e et 15 P B0
849%)2 %chzxxf%?usgﬁnwnjh@w ﬁl&h&%tﬁﬁcaﬁdﬂ) Mgssﬁgmiﬂ (MJI-H}+|'5)47 1.
3m,stu4ecssm¢mn PR, 4R) Z&r(rgbumﬁbrcarborg@ 4(—({4-[(31)chloro .

norfg ek Tl gk s 28 e

9.80 FRLAY {2 HE 250 rr@a)las"co@{eﬂ'tt[) (BochhesioneZict)l lNMM (1.49 ml 14.9 mmol)

rhenyl ) am no] met ho Ié ui nazoh”-6-yl}o

was adied hyibg et PaKoTlsv e TR (Bl Bl SHFBpLy die aesction mixture was
held p {;th’i%gg At{o ‘i‘ 3 Jn{k&h ?ﬁl?%frﬁ%@s@mtoiled(by TLC (THF)). After 5-

10 mfﬂulﬂeﬁ;l @éheafmbh ammulrmw]as teanmt Wok yQuMaglotion 6£ ;de}hyi@lrr)lpe: pJeTHF (10
di ne- 2-carboxylic acid (

) AT AP S S 1 JOCT s DY oASUOR U Y diuted

w1th 'géﬁg {3{1)8 t@x{%léllrl]e(a?% g\i\% (2&})&/ %(I; I and%?on@eﬂlfﬁ@éd) to t@ﬁdgfyl

(2R, 4me4 ¢ {glajgB-ichlor mzmmpmsl)mmu a{rnexhcs:yg@n@mi@l wmw

[(me}&}ygatérphgg)_m Sa ﬁmpé%ém?-ﬁ—ém%z)ég]gp (ﬁcg @‘@TA&% Iga;{é_gilg w_foam which
was ﬁ@eti%am%t ﬁM&Pbﬁﬂiﬁd&ﬂoﬁ}fMﬁﬁﬂpg&t n(M+H)+'Bl66 1(10 m) at

C and allowed to warmto

TFA (25 ml) was added over a period of 5 minutes to a stirred solution of tert-butyl
(2R 4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6- yl}oxy)-2-
[(methylamino)carbonyl]piperidine-1-carboxylate (5.94 g, 10.63 mmol) in DCM (25 ml) at
0°C, was added. The reaction mixture was allowed to warm to room temperature and stirred
for 1 hour after which time, the reaction was complete. The reaction mixture was
concentrated to dryness, azeotroped twice with toluene and the residue was purified by flash
chromatography (silica gel, DCM-NHa/MeOH 5%) to give (2R,4R)-4-({4-[(3-chloro-2-
ﬂuorophenyl)amino]-7-methoxyqumazoljn-6-yl}oxy)-N—methylpiperidine—Z-carboxamide
(3.6 g, 74%) as a white solid ; 'H NMR Spectrum: (DMSO ds) 1.60-2.03 (m, 4H), 2.50-2.58
(m, 1H), 2.59 (d, 3H), 2.78 (m, 1H), 3.53 (m, 1H), 3.84 (s, 1H), 3.96 (s, 3H), 4.84 (m, 1H),
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roomtenperature. The reaction m xture was diluted
wth DCM (250 m ), washed with water (2 x 20 m) and
wa@emveentisat ed to give tert-bntyl PCT/GB2006/000656
(2Sr,45)-4-({4-[(3-chloro-23-
f I uor ophenyl ) ai ni noj - 7- met hoxyqui nazoh”- 6-yl } oxy) - 2-[ (
nmet hyl am no) car bonyl ] pi peri di ne- 1-carboxylate (4. 1
7.27 (sng)J,OQ%(t asn)pake-7v68 (g WH) 0ABS vhj 23), 8BS (84S, YiSERQUE); Mass
urt her +purlflcatlon Mass Spectrum (M-H) + 560. 1.
_IEQtLLEEA(Mﬂ #69-1nas added over a period of 5 ninutes to a
ikrred solution of tert-butyl
",45)-4-({4-[ (3-cMro-2-fluorophenyl)arnino]-7-neth
(2R,4Rl)94qu[fﬂaddui*d 24huolryphenyl) dmino]-7-methoxyquinazolin-6-yl joxy)-1-
(SX _% oﬁhno C. rbonyl ] pi peridine-I-cai-boxyl ate
€in DCM (15 m) at CQOC. The reaction
mxture was allowed to warmto room t enperature and
stirred for 1 hour after which tinme, the reaction was
conpl ete. The reactdon m xture wa centrated to
dryness, azeot i ¢ to give
(25',41S)-4- ({ £ ( hl or o- 2-f | tienygl ) am no] - 7-

Exam

methy

met hoxqu nazoHn- ¢ x% )-i V- thy pi

reridi ne-2-carboxanid 89%) the crude residue

was used wi t hout further D (cadli on; Mass Spectrum
N

(M+H) +460. 1. Exanple 3 ?_
,437) - 4- ({4 [(3 chI or o- 2 quorophenyI)am noj - 7- ni et hox

umazo -|VIdJrre I peridi ne-
The tit B&‘gﬁﬁaﬂé &F shovg wgé r%{%ﬁg) fol | oned by
aqueog@\or mal dehyde (10 m) re added to a sti rred

ol uti of \

(2j R0 Y) -%- ({4- |1 l\/bro 24y cophenyl) no] 7- m%,,t
ﬁ’mﬁ azonn 6- w\
pi perldl e- 2 car boxanjde (376 g,

oM AcoH (100: 10 m) 4t roc‘)“mtenperature The?
reaftion mixture was stirfled for 1-2 ninutes be or@
solid sodiumtriacet oxyborohydride (3.31 g, 15.7 )

owas added rti onwi ge over 5 fut es. The reaction
essentl omphete after e sodi UMy K;L
t t Xy orohydr rgd CI g agent had added." R °

= § 2
ﬁ% ded—100 r eactt o
neu d with saturaf]e affueous Na (aq).

org RLG.EXtract was was with brine, dried ( 804

and concentrated to a yelﬁ ow foam The residue was
purified by flash chromeddgmaghy (silica gel, DCM NH
3ZMeCH 2% to give the title product as a white solid
(1.8 g, 49 %: 1H NWR

Molecular sieves (0.5 g) followed by aqueous formaldehyde (1 ml) were added to a

stirred solution of (2R ,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
yl}oxy)piperidine-2-carboxamide (9) (0.102 g, 0.23 mmol) in DCM-AcOH (10:1 ml) at room
temperature. The reaction mixture was stirred for 1-2 minutes before solid sodium
triacetoxyborohydride (0.10 g, 0.463 mmol) was added portionwise over 5 minutes. The
reaction was essentially complete after all the sodium triacetoxyborohydride reducing agent
had been added. DCM was added (20 ml) and the reaction was carefully neutralised with
saturated aqueous NaHCOs(aq). The organic extract was washed with brine, dried (MgSOs)
and concentrated to a yellow foam. The residue was purified by preparative LCMS (standard

basic conditions) to give the title product as a white solid (0.85 g, 80%): 'H NMR Spectrum:
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Spectrum (DMSO d6) 1.85-1.96 (m 3H), 2.07 (m IH),
2.15 (s, 3H), 2.45-2.50 (m IH, 2.59 (d, 3H, 2.71
W@ 20064099163 2. 84 (m 1 H), 3.96 (s, 3H), 4.81 (m PCFB2006/000656
7.23 (s, IH, 7.28 (t, IH;73-A '-7.53 (m 2H), 7.81
(s, 2H), 8.37 (s, IH), 9.59 (s, IH); Mss Spectrum
(M+H) +474.1. The starting materi al
(DMEOQIidR) 2879192 (of, BH)( 30T BD%0@B -1H) LD 20 ) 8HY 2. 43+ 43 | (w7 1H), 2.71-2.80

(. TR RO SO B0 - B, 2, 423 T, 3670 (g 28D, 7.47-7.54
(. 49! 8955, EADSE 269,65, PRl kB8RS 4500

over perl od of 10 mnutes to a
StThfr %dltlggslpﬁé@rgléﬂﬂ 6R)-4-({4-[(3- chloro—2 ﬂuorophenyl)a:[mno] -7-

4-[ (3-cHoro- 2511 0 I rnrrt onn
methox%{u ?@n %037% boxyiJ 9‘?%? c)aral} Bfﬁs él%ﬁ%%g lﬁ%

g, DEFATS(T1®L,)3 1a3nehn(o®Fﬁ1§eS)veBhﬁ 5@ il of DCM was added over a per1od of 10

but oxycar bonyl ) drox i peridi ne-2-carboxylic acid

TNt th | stigrggd é‘FSPGIé%kOHA logo-2gflucpppleenigynino] - -methpxygymazolin-

reas ki
G0l 90 Gy i ﬁé??%ﬁhgﬂ%%%ﬁ%%?; eZ ot Tl PAGHER o
butohywr‘t&nybdnhﬁiﬁoxm@dmm Bppboxyliveicel methf] esterdexd ACROS, 5.42 g,
purified di by flash chro l'ica

20.9 BRI HGDGM 0 T8 AT EC PreUrelo0w B EO BERFBEORES dovwed to
warn(l Wo%ﬁ‘) tefn?eﬁ@% gﬁc@ﬁﬁréd@@f 5@1))111% occﬂl'ce\!lﬁraled @/ abpﬁ%ﬁﬁtely 50 ml and

-chl oro-2-f1 uorophenyl ) a
purlﬁqd| dﬂ@]:tly byréltakim&ycpmm@gwhm (ﬁhqal geé@gtplgpmth digradidnt ﬁom 100% DCM

0 D@B@ﬁ{c?zg%{éom@@&p% Bo33 8 P Iglw erzf 8- Peéliywlrﬁ 4R)-4-({4-

[(3-chidke- 22ﬂ1?o§ola1eﬁ§1% g g')gmeiﬁ% ?fmaécan( Glyl]lo%)pﬁarﬁ(ﬁne@&

dlcarbgl)gdam; (9)4(525ng 31 ) as . vahite( fpamy (WSQJ,;@ 1.47-1.53

3
(o, e B3 I ket 521200 G o P g 538 3,595 .30
3. 98ﬁ - 04e(rt,- 121)‘; %9‘:4§ Zmﬂﬂﬂh)“l%@ztﬂﬁ(rm ), 4781 I& lH)é 7Cﬂ|‘1|}~'0649)(12, 3H), 7.80 (s,
uor o en aln no nme (0),4 I N oLl (0),4 |
1), 8t e . B o2 &1 o0 s, Pscaons (a0 56 B ot 3 X0 B
(32 kg §8ﬂt1 bl tér?"éutgl ARLRARS. @,Ct{ﬁd[g _8080-2-

tenperature t en cool and solid ORH 20
fluorpPheéan3 Dgmirkd- Wmamnkyqumohmagd}oxmpem - @rdivarboxylate (6) (6.5 g,

1163l £ SHE A Mk o G i BLEPRLAE O (PR fi cooled
to 0°CeaM! sblifl 9.,1®H9r![2ﬁ}1® 3B 12VeRHRl Wk ddded HRe8Sction was allowed to stir

azeotroped with toluene (3 x 50 mM) and dried to a
at rogmrtgmngmtumfcgr?pthomﬁ gtidigied with acetic acid and extracted with DCM. The

resthn% aés&) q%: é;srr]as e)(régorgtea % Xry%es%og% eroped(\iqt i L€ IE!% Q59" r&[) and dried to
a coﬁtdiﬁ]we? hies gmymm)amiev Fochisiy Ipupgai[B-cideid-Z-ar box
ﬂuor)(/)lpilgnyzli)%}rgno(]% r?r’leth%xyqumazohn 6-y1}oxy)piperidine-2-carboxylic acid (7) (5.35 g,
84%), which was used without further purification; Mass Spectrum: (M+H)* 547.1.

A stirred solution of (2R,4R)-1-(tert-butoxycarbonyl)-4-({4-[(3-chloro-2-

fluorophenyl)amino]-7-methoxyquinazolin-6-y1}oxy)piperidine-2-carboxylic acid (7) (0.13 g,
0.232 mmol) in THF (5 ml) was cooled to -15°C (acetone/ice). NMM (0.035 g, 0.348 mmol)
was added to the solution followed by IBCF (0.041 g, 0.301 mmol). The reaction mixture
was held at —15°C (the formation of the mixed anhydride was monitored by TLC (THE)).

After 5-10 minutes, the reaction mixture was treated with aqueous ammonia in THF (0.2 ml)
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84% , which was used w thout further purification;
Mass Spectrum (MtH)+ 547. 1. A stirred solution of (2
WO 4008)p9d165 t er - but oxycar bonyl ) - 4- ({4-[ ( 3- chl or BERGB2006/000656
f 1 uor ophenyl ) ami noj - 7- met-ti®xy qui nazovh- 6- yl } oxy) pi peri
di ne- 2-carboxylic acid (5.35 g, 9.80 mvol) in THF (50
m) was cooled to -150C (acetone/ice). NW (1.49 m ,
at —15°C4ng aftowed tovmsrnathdedmt tempéretuss | Tid wactionl hiswed way dilBeg with

.Qnl, 12.75 ). T
DM (G iy epteer FR T (o 2070 RE SRR P el il o b2
(amino €@ BoyPL£4{ Py(3Tdbforbd EHEa&mpﬂéhygmo] FO0n e Rhazd IRE6-

reaction mxture was treated a 2.0M'sol ution of

yl}oxy)pineridingm -aarbprylateie8) (00 31, )10%%) a%pﬁla arelle fesmp which Wigruged
. om.t.e . ._The. r xture was dil uted
without Qb S EIRGE Mdt Sped i/ EREH 30400 575 56°m) ' ang

TFA (2qal) eeRtadaddEsher @ pativéot Bidinthed tpla stirred solution of fert-butyl (2R,4R)-2-
2?,4i?)-4-({4-[(3-cMi O 2-f| uor ophenyl ) am no] - 7-net h
(ammogg@wl)(@i%ngchg,q@gx%orgphenyl)amo] -methoxyquinazolin-6-

I A §
oS SRR PR B CPRL O oyt T
reactiomirtixtoret wisallolved tpwnithitc mm@mpmwe 8pé stimrerhfor (lNdBHy after which

560. 1. TFA l(ﬂgf m,), was added over a I|loer| od a2 4
time, t%lﬁ%ﬁt‘é?g Was cquiptats. - The ISRTHODIBH B el FRUSRESE Eoz ryness
azeotrop@ll R))iméfwﬁt{l‘lofuéﬁe SMOROredidib Wk PRRREY by AR GHrorhatdBEpRY Yilica

ul nazonn-

gel, Dql\(lﬁ&IHMeQH ﬁ%§ @agi)areﬁ%R 1B)-pé f4-tiBradlaro aflpurpheay bapgrod s -

methox g %)z -é&&g}to y é’l end algazga\,l\g&d)atnﬂag\@g? tl 2b?&% as a};éﬁow solid;

Mass Sbedtagh.aMuIE) adglistirred for 1 hour after which tine,

the reaction was conplete. The reaction m xture was
Examplefcentrated to dryness, azeotroped twice with toluene

R AR5 RS DR P R SRR
methylpReri @ R-chrbgdhide- chl or o- 2-
f1 uorophenyl ) apiino]-7-nmet hoxyqu i azohn-6-yl } oxy) -
-met hyl ri peri di ne- 2- car boxam de (3. 6.4 4% as a
white solid ; 1H NMR Spectrum (DVSO L. 60-2.03 (m

4H), 2.50-2.58 (m IH), 2.59 (d ), &gq | H)
3.53 (m IH, 9 . 1H), U84 (m
IH), 7.27 (s , 735 (b, 47- 7560 (m 2H)
7.85 (m h)m 8 \ RNIH); Mass

Spect rum +4G
)p4 ({Z [(3 ch|61 ,

I e noj - 7- met hoxyqui n
azol i n-6-yl } oxy) -1 net hyl%gl peri d| ne-

The title compound was prepared as shown in scheme C:



2-carboxam de The title conmpound was prepared as shown
in schene B: Exanple 4 (S) Schene B Mol ecul ar sieves
w@ 2006/0gp163 ol | owed by aqueous fornmal dehyde ( 1 PECI/GRR006/000656
added to a stirred sol ution7gf.
(2i?,4i7?)-4-({4-[(3-cHoro-2-fl uorophenyl)anino] -7-neth
oxyqui Qazohn-6- yl }oxy)rireridi ne-2-carboxam de (9)
(0.102 g, 0.23 mmmol DCM AcOH (10:1 nl) at room
tenperature. The r on mxture was stirred for 1-2
nut es before i é mMémlazqmloxyborohydrl de (O.
; ed portionw se over 5
2 f was esB&fitially conplete after
the sod [ cetoxyboroh dride reduci ng agent
Jted” F%- and the reaction
was careful Iy neutral ed w ffjpsaturated aqueous
NaHCCB(aq) The or gani c tract was washed with brin
hﬁ nd com to & yell ow foam TWTNé
resi due was polfled by preparativ
basic conditions) to give the tltNle
solid (0.85 g, 80%: 1H ISMR Spec (
1.87-1.92 (m 3H), 2.07-2.09 (mB@ﬂ)/m .
2.43-2.47 (m IH), 2.71-2.80 (m 2H), 3.96 Y
4.82 (m IH), 7.03 (s, IH), (s, IH) 7.26-7.30
(m 2H), 7.47-7.54 (m 2H), 7,82 (s, 8. 37(Q"?_
IH), 9.60 (s, IH; Mass Spe rmol(/% + 459. 9 he
starting materi al
(227, 4i ?) - 4- ({4- [ (3- chl orb- 2- fdiexopheuyl ) am no] - 7-
nmet hoxyqui nazol i n- 64%1 hpxy) pi perl di ne- 2- car boxam de
ows: DTAD (7.26 g, 31.5 mmol)
solved in 50 N of YDCWhas added over a per| od of
teptaoa stirred suspension of
N \
ro- rephenyl ) am no] - 7- net hoxyqui nazol i n-
14 ), triphenyl phosphine (8.57 g,
. and (2?% 48)-N-(ter -
but oxycar bonyl ) - 4- hydr oxypi peri di ne- 2- carboxylic acid
nmet hyl ester (ex ACRCS, 5.42 g, 20.9 mmol) in DCM (150
m) at - ERrgfacetone/ice). The reaction mixture was
allowed to warmto roomtenperature and stirred for 2
hours, concentrated to a %om mately 50 ml and
purified directly byfI <h romat ogr aphy (silica gel,
eluting with a gradient from 100% DCM

4M Hydrogen chloride (7.5ml) in dioxane was added to a stirred solution of (1) terz-
butyl (2R,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-2-
5 [(methylamino)carbonyl]piperidine-1-carboxylate (4.17g) in acetonitrile (10ml) and stirred

Cl

for 2 hours at room temperature. A second portion of 4M Hydrogen chloride (3.75ml) in
dioxane was added and the mixture stirred a further 1 %2 hours. The reaction mixture was
partitioned between ethyl acetate and saturated sodium bicarbonate solution, The organics
were washed with brine, dried (Na,SOy), filtered and evaporated. The residues were purified
10 by column chromatography eluting with methylene chloride/methanol (saturated with
ammonia) (96/4). The fractions containing the desired product were combined and
evaporated. The resulting solids were triturated with iso-hexane / methylene chloride filtered
and dried under high vacuum at 50°C to give the title product as a white solid (1.94g, 57%);
"H NMR Spectrum: (DMSO ds) 1.67-1.82 (m, 2H); 1.83-1.94 (m, 1H); 1.98-2.08 (m, 1H);
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to DCM Et QAc (80/20) to DCM Et OAc (50/50) to give
1-tert-butyl 2-nmethyl (2i?,4i7?)-4-({4-
W@ e®soMasD- 2- f | uor ophenyl ) am no] - 7- net hoxyqui nBZDBEB2@6§00656
| } oxy) pi peridine-I,2- dicarlygxylate (6) (5.5 g, 81%
as a white foam 1H NVR Spectrum (DWVSO d6) 1.47-1.53
(m HH), 1.86-1.91 (m IH, 2.25-2.36 (m IH,
2.592d.981)32.73-2 88 (nh,HH); 3.903.¢Is¢m,3H); 3.33F55 @n, 13D) 3.94 (s, 3H); 4.83 (br

98-4. 04 LH)., 4. 45 | H). 4.86-4.94 |
s, 1H5; 3224, 1@*&?&”%@ 1ED: 'g 75%(111, 2}1307.@7.&1&% 150584 (s, 1HD;
837((§ 1}1)“@52% Elﬁ)(lﬁassﬁ%ectr&ﬁsé\gutac m (MeH) + 561.1. A

d sol’ution o - met hyl
( 2Tﬁ¢ Ataﬂmgmq:(t@ﬂal €r3-butyl GRAR)-4-({4-[(3- chloro 2-fluorophenyl)amino]-7-

fl uor.o n rri NQJ - 7- hoxygui na nn- 6 0X eri
mertgn GRS TR T e TR g et PR (10 v
prephrdd aftolloaRd water (35 m) was prepared at room

tenperature then cooled to O0OC and solid Li OH H 20

( 0AsRlwjionf . (2Rt Iy (Peuarduivasierdboribed HalBicbirrods

Ao BT By R BRI Al PPl s it 730

(prepeeadihd desgriedSh EbiaanSl Sohape rBat(E)) i DH\GP YATesS was cooled to 0°C.
azeofroped w th tol uene t(h;z and dried t

Methspaaing by dspehigritle {157 3)y @i iamlﬂ? @‘) 81ID-1) (511’ld diisopr opylethylamme (1.5ml)
werd tﬁu o?cg%g gfg)&lfﬁf ﬁ@%}) )N_?é %éc%e?]l g/tgol'ﬂcﬁ asgg 8t thf: flggz(m)al temgerature
remaighdi < ° (2-311@ tbm&gdtlon naigivte (a3 leftSo 3&11@ ov&Aﬁ@ht Whithdr pagtsons of
nATTFEpE o SsoprSi ity ol ps et paasdl Rt Hningpes the

reacﬂchilﬁﬂéh‘ﬁ%%z@ ¥honed wWifidabk A8 EBd?hl@b?Carbonate solutlon and extracted with
fl uorog@eny ami no] - 7- met hoxyqui nazohn- 6- yl } oxy) pi peri

ethybaogtate@ar boxylic acid (7) (0.13 g, 0.232 mml) in THF

(5 ooled tq tone

o T SoPRef PRefits W dames VR 8 N O Yo iy S o
evapbBftéd. ([Be Bbidugs W@I@%ﬂlllﬂ@ﬂﬂiy)coluﬂiiﬁc}[rﬁﬁﬁtdgﬁdph%ﬁtmg GvitleBethylene

held at -15 OC (the formation of m xed anhydri de

Chlomé%’m@ﬁwn@ldﬁ?é@raﬁﬂﬂ withcarurpegay (9 %/ﬂ éa ﬁlefeﬁCﬁpxaﬁﬁOéléamma ghe desired
pod B3R S RE USRI PRI I B
fluotophgeyt)atitiod-7- ﬂib&lokﬁpmnazohn{iwli}M(}&—Z‘A[ameﬂiylmg@)cmbbhylmp&ndme—
1-caftppiaian (100 8 gaiot of 4 3bise 0 A Nk §REGRN SISO S 9,52 s,

10HX 61@10@@6(1&05913 P34 it (oMY @; 3 %'MU -9.16 (m, 1H); 3.33-3.41 (¢,

| )am no]™-7- et hoxqu nazo
1H); y‘l 92)66)/3]}5) B8 @ - SHABb s, AOE)(BY7 (19.s1 8HYy,7.0009S (as2H); 7.27

o A el GoURT R skt e
Example 6
(2R,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl}oxy)-N,1-

dimethylpiperidine-2-carboxamide dimaleate salt

(2R ,4AR)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N,1-
dimethylpiperidine-2-carboxamide (10.0g : 21.1 mmol, prepared as described in Example 3)
was dissolved in acetonitrile (500ml) at reflux. A 1M solution of maleic acid in acetone
(43ml, 43.0 mmol) was added. The mixture was concentrated to remove acetone, cooled to
room temperature and the solids collected by filtration. This amorphous material was slurried

in ethyl acetate (400ml) and heated at 50°C over the weekend (approximately 65 hours). The
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TFA (2 m) was added over a period of 5 mnutes to a
stirred solution of tert-bntyl (2i?,4i?)-2-

W@ 206000063 bonyl ) - 4- ({4-[ (3- cMor 0- 2- f | uor ophenyPQBEBR@EA00656
7- met hoxyqui nazol i n-6- yl}ymgy)rireridine-I|-carboxylate
(0.13 g, 0.232 mmol) in DCM (2 m) at O0C, was added.

The reaction mxture was allowed to warmto room

mixturd REPBEALYE@nBREd & 14Volnd &d st rat 364CCEveribEN Thé MRulting
the reaction was conplete. The reaction m Xture was

SuSpens;@m ventheatcedled oiltirgth awshedaw o cold s8y 1 aedtate (WR0mH) sl dréndeat
50°C OY g?lg léndéeé ?Ilg%lfl%ﬁ}l}\/%t(g%wégﬁ cg%a}égtfel saﬁ \%E{H 2§P£~?gi-ﬂg-ryﬂoro—2-
ﬂ“"f"%ﬁ?ﬁ%ﬁ%ﬁ%}. ﬁsﬁ%‘ﬁ*ﬁ@%ﬂﬁ”ﬁ?ylﬁriwgﬁﬁﬁﬁ%ﬁsﬁ% o oramde
as a whitg)erystalligpsadid (12889 85a&% ﬁ)é@w&u‘&rﬁéw@. B’H{ZSEQ/&QM 52.01-

219 . ) T41 24 BB 80 2 50 o 0 G -3 s P

3.45 (@21@1)& 796-400 (mS)lH')i-fF %(Eh}ZHDJ 4388 (ﬂ 'lH? 6. 23 @amﬂwm 783 Ghae2H);
| e_conpound epar.e

7.46-7. é:5 é%a%} d-¥ @CM 4% &My §168gge7f1 @ﬁlqoiﬂhg ‘k679 8%1(13r S HHD.
2§ : ;?Yd@’iaalfﬂ'g(qﬁ)ﬂ pafleids S i@ fam A Whik RrPdetdridined by mounting a

sample(oZ it @ygt;ﬂme [S10 ] Sﬁmm) singl2-sfliconrcopted (53 awaianinountrend

spreadipg S g PR S POV VP Al e icEaspaRsids dbe sample was
spun atB00nvd 10+ Blifuth k% bRt )coith, gssttétfsh@ aﬁ@ 'irrgdﬂt@dl %%h3t-rays

room t enperat ure. second portion of dr ogen
generaigh by aj OQQP‘(IﬁongSfﬁlq facms wbeﬂ@ﬁ@tm‘l@é Agldd edd éﬁl@At Wi!éh aiwaveleagth of
stirred a rthe
1.5406 3l A BEPE Datod polfi S r b et ERGET e ol irfatif Roray
source bda@ padzed ﬁtr&ugﬂdnlﬁultdiﬁatm'r\?wabll’e Giavtr ghcvelitsenasVEland thé reflected

brine, dried (Na2S™), filtered and evapor at ed. The
radiatioredifegirdshigmeh 2 g pnisgatssy sibmshn0. e Ars ds @s@r gpylhe sample was

expose& lf(5’1I 1 BQoid #Q d%%%@ rllﬁem @Ereﬂfeﬁ LBRRs Qéaﬁtlﬂ&f’e% g%r the

ammon racti s containing t
range Zj@weedo 0 delgre¢s e inolda-tieth mode. Vapomaingdimelives 31 minutes
resul ti SO|IdS were trit h .i so- hexan

ra /
and 41 seGonds. e hHe TRIrGRPRI eV as; At EP gh& Seof ]Llatl(iﬂﬁ?élptqq i) ﬁetector
ControY ST pté%stb? Sl € of DBellIGPtR1ex GRAUCT 4APWR Mto] operating

solid (1.94q,
with Diffract+ software. Data Were collected over the range 2-theta 2 - 40°, in increments of
2-theta 0.02° with 4s per increment.

The X-ray powder diffraction pattern for the dimaleate salt is shown in Figure 1.

Differential Scanning Calorimetry (DSC) analysis was conducted on the dimaleate salt
using a Mettler DSC820e. Samples of typically less than 5mg of material contained in a
40mml aluminium pan fitted with a pierced lid was heated over the temperature range 25°C to
325°C at a constant heating rate of 10°C per minute. A purge gas using nitrogen was used -
flow rate 100 ml per minute.

The DSC trace is shown in Figure 2. The onset temperature of the melting endotherm
was in the range of 175-182°C. The peak of the melting endotherm was in the range of 180-

187°C.
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1H NMR Spectrum (DVMSO d6) 1.67-1.82 (m 2H);
1.83-1.94 (m IH; 1.98-2.08 (m IH:;2.59 (d, 3H);
WQ@200600188 (m IH); 2.90-3.01 (m |H); 3.48- 3. BSI/GBR006/000656
IH); 3.94 (s, 3H): 4.83 (bf9s, IH): 7.22 (s, I|H):;
7.23-7.30 (m IH): 7.43-7.57 (m 2H); 7.75-7.81 (m
IH: 7.84 (s, IH; 8.37 (s, IH; 9.52 (s, IH; Mss
Exampledit rum : (M+H) + 460. The starting materi al

(28, 41%) ﬁg{ﬁﬂ@%@rﬁz ﬂlll?rgphfn)il)grn(])mg] 7Inl}%t¥18’ﬁ1%ny ohn 6 a}ox;') N,1
dimethgpheridine-daaoboxanGdy | } oxy) - 2- [ (et hyl am no) car bonyl ] p
i peridine-1-carboxylate (10) was prepared as foll ows:
A solution of (2?,di?)-1-(ter
- but oxycar bonyl )N-44({4- [ (3-chl oro-
f | uor ophenyl ) am'ho]~# et hoxyquiliazoti no6- yl } oxy) pi per
i di ne- 2-car boxyl ieyaci We4d. 739) _Lpreapared as descri bed
in Exanpl e 4 Schene (7))I\/P 47m ) was cooled to
O0C. Met hyl am ne hydrochl pN de 5g), triethylam ne
(4.8m ) and diisopropyl ephyl am (1.5mM ) were then
added. HATU (4.93g) was aldded portl on-w se such that
t L <10C and the
The tlﬁggo #ﬁ&%dmwftptdgéewgd% ?P’IF ?&d% over-ni ght. Further
portl ons of HATU (3.0g) and diisopropyl et hyl am ne
(1.5m) were then agded. After 20 minutes the reaction

Jr xture was, quewﬁ;ﬁ@ vvth saturated sodi um bi car bonat
Ho—//sol ution \amd ext, ,tJedovéith ethy] acetate @e@) The /?
>_ |ned°>o_ g,és wer e} ned wilth brine, drH,lé:E
filtered—and evapd evapor%_ UeSI dues—wer ur
>be col unchr omat ogr ap el gti n wi th nmethyl ene §
chl ori de/ net’hanol (satur ated wi'th ammoni a) (98. 4/1 ‘6’)
The fractions containing the desired product wer el
conmbi ned and evaporated to give tert-butyl
(2i?,41?)-4-({4-[(3-chl oro-2-
f 1 uorophenyl) am no] - 7- met hoxyqui nazol in-6-yl}oxy)-2-[(

met hyloam no) car onyI ] pi peri d| ne- 1-carboxyl te, (10) as
—Wow 0|I 86. 38@7 1H NI\/R ectrum /Q

HN

d6) l 1 91- 2, 2. 33 2- (m&N

H)'"—‘Z—QbL“S D ; J
402?(5 “3H); 4.28 (br s? 481(br s

05H) 5.07 (br s, IH; 7.07-7.18.(m 2H); 7.27 (&,

I H); 8.13-=8w34 (m 3H); 8.66 (s IH); Mass Spectrum:

(MH 558. Exanple 6

Scheme D

(28,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-1-
methylpiperidine-2-carboxylic acid (15) (145mg, 0.32mmol) was dissolved in DMF (10ml)
under nitrogen. Triethylamine (0.131ml, 0.95mmol) was added, followed by DIPEA (0.055ml,
0.32mmol) and methylamine hydrochloride (0.043g, 0.63mmol). The mixture was cooled in
an ice/water bath and HATU (180mg, 0.47mmol) was then added portionwise such that the
temperature remained < 10°C. The reaction mixture was stirred at room temperature overnight
and evaporated to dryness. The residues were dissolved in EtOAc, washed with water (10ml),
brine (10ml), dried over MgSOQ,, filtered and evaporated. The crudes were purified by column
chromatography eluting with increasingly polar mixtures of methylene chloride/methanol
(100/0-90/10). Fractions containing the desired product were combined and evaporated. The

resulting solids were dissolved in methanol, loaded onto an SCX colummm and eluted with
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(2

, 41 2)-4-({4-[ (3-chl oro-2-fl uorophenyl)am no] - 7- met hoxy
wajzioshsmed i n- 6-yl }oxy) - , | di methyl pi peridi ne- PCT/GB2006/000656

2- car boxai ni de di ni al eat e, ﬁﬁ't (2i?,4

)-4-({4-[(3-cMro- 2- f1uoro enyl)am noj - 7- met hoxyqui na

zonn-6-yl }oxy)- , | dinmethyl pi peridi ne- 2-carboxam de

¢ e
MOt ety R, BRIy ??BH%%%‘E? At SRS o
evaporhtvll sogive ttertitlef prodiketibs a aitd solid éﬁ@mgoﬂ@%lj ML@SQ@tmm

OV TSl T LB bk ST 4 [ Bripe P e Fcf PRe 258 (IE,

m), 39&QBH0|§ @QB' a%eth%)f"/ ti(ﬁ{'sw’] 28Thy 33 @ﬂ@rrﬁmu@ 756 (2H, m),
mat eri al wassurrledlne acet ate

7.68 - h@&(&amm@aﬁbms39&&1@&57161}4@@@@5@@@2@@ By 474
o Bhring S USSR PSR B b R fgof -

methoSERRASIIOE- yWRy J- l[l&ﬁbtﬁjilpipeﬂdméﬂl-daﬂﬁ(ﬁ@hc Weig es) wastfreeddas
ethyl acetate (100rr1) and dried at 500C overni ght
fouow%mder h| gh vacuumto give the dimaleate salt of

e e PG STyl sl O s
dissolved ummbﬁmhcpil o died oﬁEOCeGS(BK)cahJImiE Tas wasdhuteé with methanol (20ml).
The coy@@@gﬁglr%@%vga&%tzeé;g vcgc%lﬂs?gg ?me . NP@S%%? C"hi}% w@ﬁflissolved
in DMP @ml) leoﬁéﬁlgthgge édﬂl 07%&% 71%1&)3) W&o ad%lé& an@th%%es’ﬁh%% ﬁlﬁatuxe cooled
to 0°C. ﬂgsmmcabm@age (d4{¥|)ng 6 93@11(05},) WzlsH)ddec? uzqne7pcgt301( and @?mnxtme

stirred gv%?lggﬁ 3 Jo%%telal'ﬁgfla%re 9]81 &%dcgog%tﬁe xgas( Ref;ﬁxﬂo}_a%d bg Qveen water
(10nﬂ)mmMMctBH(m§tﬂwbomﬁﬁeardagmﬁés wéie vahished ®ilh Bris@d IOnWg deied

det er mi ned unting a sanple of the crystalline
over MgCh, filfered @m%wp@mrﬂgﬂ ta gévellrieyrbueylylsmgthyt @SS vaf er

hydroy&P#JEfi?iﬁg—qg%—gﬁ(%@%gﬁ%%c g)ts%sgagﬁge%%'ﬁ%l @4%&% 08 ﬁyn}p hHI myjféectrum
(CDCI$IrBIat 1, am(mm)un j60R4. &&(ﬂHmﬁ),LﬁI §6 { 1 96i(2iy 0y, 4Duhs9 (HI, m),
ti i Wi g
2.96 - SaBUE mE AT 1B 0 B i e Shofde o Ak sia (Hari
%E&uﬁoﬂ%@ﬁ%@@ﬂ 1> b4ARBNETICM mBr\N@ ﬁﬁé’&(ﬁf as stirred

r X-ray ffractoneter. The ‘col | i mated
suspenxtonaﬁ 453&11mc€ m@ommwohlhﬁﬂll 68 3ang, dtomeeliprepased astslescribed

in Exefgplait G OIPRS b o) SRl A For PRSI AP D

dlcarb&@m@ml) (830 ZTM@WHIE&UM%}QMF e (3u7nde, SE08AGHIEI DCM
degree “theta i ncrenent (conti nuous scan_ node)

( 10ml)owih thai dhe inkryeal 2erdpeyplatssiemeingd ﬂ%bﬁe@be wagtigay Hixtye was stirred

overmélﬂ%& e{rg]p%'iﬁeg%dcﬁ yneslg.el‘l{e%ﬁﬁlﬁl& &érgﬁu?’i‘ﬁg‘d §y ot WhSnato graphy
on Si0, eluting with increasingly polar mixtures of DCM/methanol (100/0-95/5). The
fractions containing the desired product were combined and evaporated to give 1-ters-butyl 2-
methyl (25,4R)-4-[(4-chloro-7-methoxyquinazolin-6-yl)oxylpiperidine-1,2-dicarboxylate (12)
as a gum (478mg, 79%): "H NMR Spectrum: (DMSO-dg) §1.39 - 1.46 (10H, m), 1.73 - 1.84
(18, m), 1.92 - 2.03 (1H, m), 2.10 - 2.18 (1H, m), 2.60 - 2.69 (1H, m), 3.15 - 3.40 (3H, m),
3.74 - 3.85 (1H, m), 4.01 (3H, s), 4.61 - 4.73 (1H, m), 5.06 (1H, s), 7.43 (1H, s), 7.47 (1H, s),
8.89 (1H, s), 8.97 (1H, s); Mass Spectrum: (M+H)"452.
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and 4 1 seconds. The instrunent was equi pped with a

scintillation counter as detector. Control and data
waeapblosEevas by neans of a Dell Optiplex 686 NICHGB2006/000656

Wrkstation operating with-8iffract+ software. Data

were collected over the range 2-theta 2 - 40, in

increments of 2-theta 0.02 with 4s per increnent. The

X- I— L‘—Blﬁyﬁmifneﬂiyﬂ flm)LW4R&ﬂdrﬁmmﬁmbxj?chﬁnaibHﬂ-|6€§&}0&y]p1per1dme-
hown in Fig fferential _Scannin

1,2-cReartomy it (o) (Uil 1 PATGLs s Qo EshBOME (oD gider nitrogen. 3-
Chlo -ﬂ?ﬂu@ﬁtaﬁﬂlfi@gfﬁtﬂ% ﬁ%gﬁuh@lﬁ Waﬂhel?%ﬁ?&ﬂ%ﬂo@é@ﬂg L Hbl in dioxane
y Tessthan 5ny

ypi ca materi al contal ne
(1. 2114[9) fite redultiigninixtorp avas fhcdteéd dvcmﬂght a @°@r"ﬁl®deh¢tnbnvmture was cooled

o SRS U LeTRE ALY S ane, 2500, 10, 2500 31,8 e

sohdy%fégdlﬁoweg Ql?ﬁle‘ﬂ@xﬁoy ﬁﬁa@ed ohth QW S8t @01&1@19 aﬁh eREA With HeBhanol
DSC trace is shown in Figure 2. The onset

followecﬁpﬁ 7 NtNileing¥leOHe Apeiapriaty feastionheenrs cpmbined andl e vappngied. The

r651d1;1)ef§ 1<—?7r§ ﬁ’élglz (fb&%cgenﬁgg%e?atoérg%y %ﬁ@%lu%ﬁ%%i e{ng}e\ﬁ@lﬁgliy%olar
mt&raﬁoﬁla):wné{mn&(@e@/bl%vsa Phd ﬁammp bedtyinirgthe dsiréd FRIduGt were

Xyqui nazolin | di met h peri di ne-
comigl Al NapArRed TEive FAdEs] il nEd <Ispar G TREReSHRRino]-T-

methl %@%%3% B, )Fﬁﬁ[??@ n§e1§) aﬁ%ﬁl@r R (B3) 254 dloar qum (316, €0%): Iy

NMRgpeditmnay QDMS@dWS}msy)Hmyﬁ)pamr-m In@H, ﬂ})pﬁBb@Q%lOl((tH m),

2.57 ¢ ST O DG TN PR Ty Pt h &5 S AR, 9195 GHL, ), 454

4.64 81}?5@*@'(;5 g ﬁ@ﬁ%&%r 7&9'(11@\'!90*7 by @%Bgﬁ{(&) 0755871 7.57 (2H, m), 7.85

and et hyl ani ne hydr ocMor
(1H, 6), 8318rdH) s), Thé (mlxs)u]m_ga&mgm_éﬂ%h é@ﬂ i ce/ vvat er bath

RO R AN R R
yl}o%}sgi?ﬁl:l&glﬁfmdﬂwﬁla‘i@@ﬁ 10.3352 0. nrhdlpHat eRRAVET iulaolution of 15%
Acetic acid/methylene chloride (6.1ml). To this was then added powdered 4A° molecular
sieves (0.63g) and the resulting suspension stirred for 5 minutes. 37% formaldehyde in water
(0.56ml) was added drop-wise and the mixture stirred a further 2 minutes. Sodium
triacetoxyborohydride (0.29g) was added in one portion. The reaction mixture was stirred a
further 2 hours at room temperature, filtered and evaporated. The residues were partitioned
between ethyl acetate and saturated aqueous sodium hydrogen carbonate solution. The
combined organics were washed with brine, dried over MgSOs, filtered and evaporated. The
crudes were purified by column chromatography on SiO, eluting with increasingly polar
mixtures of DCM/methanol (100/0-95/5). The fractions containing the desired product were
combined and evaporated to give methyl (25,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }oxy)- 1-methylpiperidine-2-carboxylate (14) as a foam (252mg,
70%):*H NMR Spectrum: (DMSO-dg) §1.72 - 1.78 (2H, m), 2.05 - 2.35 (6H, m), 2.95 - 3.04
(2H, m), 3.63 (3H, 5), 3.94 (3H, s), 4.51 - 4.59 (1H, m), 7.23 (1H, 5), 7.29 - 7.31 (1H, m), 7.49
-7.56 (2H, m), 7.84 (1H, s), 8.39 (1H, s), 9.55 (1H, s); Mass Spectrum: (M+H)" 475.

2N NaOH (1.3ml, 2.66mmol) was added to a solution of methyl (25,4R)-4-({4-[(3-

chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-1-methylpiperidine-2-



10

15

and evaporated to dryness. The residues were dissol ved
in EtCAc, washed with water (10m ), brine (10m),
waleioedocmeer MySO filtered and evaporat ed. The BET/GB006/000656
were purified by colum chr8rat ography eluting with
i ncreasingly polar m xtures of nethyl ene
chl ori de/ met hanol (100/0-90/10). Fractions contai ni ng
carbokjleted@4) (0<k52py @Hiromoiyen &HF(Filned mettiamnl 4 pol) aflde reapten mixture

| t l'id di [
was SR O S BB BRI TS P AROR oo PO PBasre
dissoR¥d FNvNEB (1ot Vi{dHhe APREOPAiiTFiRd td AEE WAMSNVEICR. nm*esmmg solids
and evaporated to give the title product as a whit

were s@lchd(lﬁgﬁgatmm yashefHvivRagp 630D MOW edrwstcbylether (%31) and

dried H;lc?erif(agl.gim ?nglgg (ﬁﬁ?)"ﬁ'} {241'E§§ %Eh‘)( %‘ﬂ‘é’fgﬁlfn%%ar%ﬂﬁg 1

meth&ﬂy?um@ohnzé%ﬁo@fﬂ Iﬁe)thylggag?dme-ﬁ @Bbdxblhb acili (15). a%& cream solid
(145175,3979) 1100 Sy OO B4 b0 D izt kg m,
240 55225 &111291 I%[ﬁ??;h?(%% I%I}I os) 22 ﬁ uorggr() %nryr/l? 3aernl 11%)(]) (2f1, m), 3.95 GH,

s), 4. jﬁat hé&ymlm}aﬂd}ﬂn—%zgl(%m)) 7148 vt 3hy(2H8, prér% ap ﬁﬁi,@c&ﬂ%b&{ 8);

yhc acid s prepared as follows: (2S, 4S)-N
MM%@ %r eri di ne-2 carboxylic acid benyzl ani ne

L.;ﬂhts (0.5g) was dissolved in nmethanol and | oaded onto

colum. This was eluted with nethanol (20ni

(2R,4Bhei - - ddmﬁ-zmpmldmmrbmm]abmeﬂwﬂqmwd&ré xlgpxy)-N 1-

a_.gum his was dissolved in DVF (5m).
XBWI‘% ife f?ﬁ%g%w&— 1. 7nmol ) was added and the
resulting mxture coool ed to 00C. Ce m car bonat e
(647mgy, 1.98mol S added in one @ ion and the
m xture stirred exni ght at ro 8gperat ure. The
reaction mxture wag partitioned |between water (10m)
and DCM (3xl gm )~ "{he /€0 ics were washed
with brine (10m), drfied ov S(y filtered and
evaporated to give l-tertebn methyl (s,
AS) Ahydr oxypi peri di ne- |, 2-di car boxylate (11) as a
cl ear gum(347nmgy, 819%: 1H NMR Spectrum: (CDC 3) 51. 39
The titlelcoB@poii@rias pyepared@® showin g65qheme By, 1.86 - 1. 96 (2H,
m, 2.40 - 2.49 (IH, m, 2.96 - 3.10 (IH, m, 3.65
(IH t), 373(3H,C§) 3.95 - 4.18 (IH m, 4.82 -

,5.06 (1H, tlon,of DEAD(O 329m , \ 2,08ml )
in DCM (2 rred susper‘fs;égn of a

Q,,an__QL,o to,lnoxyg N(283rrg, 1. Sy
r epar ed° descri bed%_ 0 7 0 2

(15) (17) (18)

\ o] o \o O
N HN/Q\CI Ho HN/Q\C, b Y ; ~a
7 N N

Example 8 (20) 9)

Scheme E
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in Exanple 16 of W003/082831), 1-te/t-butyl 2-nethyl
(2S, 4S) ~4- hydroxypi reri di ne-1,2- dicarboxylate (11)

w@ 4@6ep162. 08nmol ) and tri phenyl phosphi ne (547PgT/GB2006/000656
2.098mml ) in DCM (10m ), _gach that the internal
tenperature remai ned < 300C” The reaction m xture was
stirred overnight and evaporated to dryness. The

31% &&gﬁﬁg{?ﬁgﬁwﬁg %g'ﬁ'iﬁ%gm%?[ﬁ’y axi‘/HE]O(J Qﬁ{n%%&?%[lﬁ%}oﬁ?%yl Joxy)-1-

cre pol ar ‘mxtures
methy P@driaeicimpaboX AR @B) Whs collpted e trethytansiaa hadmothigride

t he desired product were conbi ned and evaporate
analo g@}lﬁ}g ag fortth%«gpfu}}fal@.t sﬁz@ﬂ'l}@{c&lnple 7 to give the title Eompoun% (&2,45')-4-({ 4-

bRl S oy Spgtn: g
carboXVRISPH M VRNS pec DMBOMAMED-dH) 5393 11724GKY, 12 157y 2.21 (68, m), 2.55
262 g gl s "Dowgeb o, 39 Gy b a8k 458 (B i 5 2P . 7.08 - 7.33

. . f} : | S59(VH, 5);
ity 5o of B 7 B o800 0900
Mass Speatrumt Y+E)* 4Mass Spectrum (M+H) +452.1 - e~butyl

= et hyl , .

(SN ipe mptorie) R 4 G Gaslom 2 SR BV EOYT oy
methoﬁ&c{iﬁxﬁdzdﬁﬁ%eyl}(nyg:ldinét&&l?ﬁl)pé)ﬂdaie@-(:ér%xy(lﬁ. 24 0(20) %vﬁlﬁmbéred as

was di ssolved in MeCN (11m ) under nitrogen.
followsh| or 0- 2-fl uoro aniline (153ngy, 1.05mml) was then

?@gﬁ 9’%{ ?"% B qu}}@}e{m&,&éi dirle gér%ﬁﬁt%gﬁ(gi’d ge%%léﬁgbes%ﬁ Jas reacted

ng m xt eat ed overni ght at
analogoaslgtak or the EquiveemasepdoEkadpled to 6O -aamdbutyb2-meshyl (2R GR)-4-

solids.co|lected by filtrati nd was '
hydrogintas ey hericorpoet (et RSBk SaCarae (Dl agndys0 rom,
a t _ - hih . ,3.63 -
), L O A T A L, ), 3.63
3.70 (Udsmn), 3618 @b spBfordat e H, ThedBdsiddlddBveye purified by

e B G E a BRbS B i Hhorytace (1) s
coupldd804-OhBrS-PImetldie qhin@LI1in0A1 SRS il AE férftBe d@svAed step in

roduct were conbined and evaporated to give nethyl

Examglz Srto £ive) L-terpugy] 3-ge8iil Ho4D-4- GoidpRenyethary qdpazylin-6-
D
m), 1.2@2/%@@2%%1.1?% -2.03 5?,(13),4_2. 1@-,27.128 QR m)22.50 - QIGHl(IH? m), 3.15 -
3.40 (G 7 T4 3585 (g GG oy 268 i by So8 098 s (),
7.47 (ﬁiﬁ),“%.)é’él(g_{,gsé,%%_kl% smM?sé -#{éc@rﬁz- (%{i)+1(;j_+5'7t752?72 } 7n)23

7 18&rt-{plty] 2apcthl (3B, 45)-K{ (43 hloB-Bonethdtyqeinazadllase yoxylpiperidine-
1,2—dicszeggygyrlel1jtren (14) Wa@rgac%e%l\ivith 3-Chloro-2-fluoroaniline analogously as for the
equivalent step in Example 7 to give methyl (2R,4S5)-4-({4-[(3-chloro-2-fluorophenyl)amino]-
7-methoxyquinazolin-6-yl }oxy)piperidine-2-carboxylate (18) :*H NMR Spectrum: (DMSO-
dg) 81.45 - 1.56 (2H, m), 2.03 - 2.12 (1H, m), 2.31 - 2.38 (1H, m), 2.60 - 2.67 (1H, m), 3.08 -
3.15 (1H, m), 3.44 - 3.48 (1H, m), 3.64 (3H, s), 3.95 (3H, 5), 4.55 - 4.63 (1H, m), 7.23 (1H, s),
7.26 - 7.32 (1H, m), 7.48 - 7.58 (2H, m), 7.85 (1H, s), 8.38 (1H, s), 9.56 (1H, s); Mass
Spectrum: (M+H)* 461.

Methyl (2R,48)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-

yl}oxy)piperidine-2-carboxylate (18) was reacted analogously as for the equivalent step in
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Met hyl
(25,41 ?)-4-({4-[(3-cMro-2-fluorophenyl)arnino]-7-neth
wo@agodriexohi i - 6- yl }oxy) pi peri di ne- 2- car boxyl BEEGB1®)/000656

(0.35g, 0.76mml) was dissoelgded in a solution of 15%

Acetic acid/ nethylene chloride (6.1m). To this was

t hen added powdered 4A nol ecul ar sieves (0.63g) and
Exarhple 7rte girletrhetblylSQRPISNS-GD- [@Lémdsledz-ﬁmsm@héﬁyguﬁﬁ@]-ﬁ 7%

formal dehyde in water (0.56m) was added drop-w se and

0.

methogpquRazelipd-giemp damsthyinipasidine2-airhoxdate (E9¢HNMR Spectrum:
' i\dent 0 el

(OMSO- G5 SLENLIOT OO by £ 0f Do iiils, REHCE 24 Por i, 2,01 - 3,03 8,

m), T6316HL, @), AP0, 6)rEeilat 468 (1H,thy, §22d 1 Hpe), 8 28pTr3dt @EL, m), 7.48 -

N TR G R T N

Met}gﬂ) kzn,usw-(Mﬁf{s%{%fz%&egi@%a{ﬂ%n%mﬁ@ﬁ uiMaE(hjn—&gle}oxy)-l-

rine, dried over MySO4, ered and evaporated. T
methyhniprsslinge?-saghbakylpiedd by aciyiduysedranaloatwdy aploy thereqgivaient step in

B O AT R B Pl VoG pappagpinssotn
yl}oiﬁel—dﬁﬁityﬁﬁﬁerﬁtﬁﬂéjﬂl%brb&ﬂ@c SLATDONEE NRIR SHRPAHATBNIS®ds) 51.72 -
1.90?';%,?1;1%?%&/ 4231 GUH, ), 2M5i-G- 2 (1B o PAAPR )26 (381, 95 2.84 - 2.94 (1H,

h i | Jd-H I hyl pizper,i g 0
m, T ORI Sy ) oIS BB AR Rt
(2H, 0b\VBE@3d ) 55d(2H] 2n); 8.05 TBIL(IH. 40 1H, 2); Mass SPpe@burh:6MN-+H)*,461.
%1.9,5 - 3.04 2I—|l , 2.63 (3H, s), 3.94 (3H, s), 4.51
Prop) eE.cé’é‘a('iﬂPEeH(ﬂC? CODBOSIRNS 5) 7,29 - 7.31 (IH n,
7. 8 fo]lgw%?g 1 EratBYeprdseRtitd arﬁﬁceu%cﬁ%o%éé’foﬁﬁs She huvention
(I'H s); Mass Spect rpum (MtH) +475. 2N Na (1. Sn?,
as de?ingd hrevein) (theazstind deenledient deimg|terimedri Cotnpoehidhy(’), for therapeutic or

5,41 2)-4: ({4-](3-

Prop ﬁﬁ?tbc-lf)-eflilh‘g& enyl ) anT no] - 7- net hoxyqui nazoHn- 6-yl } ox
y) - | - met hyl pi peri di ne- 2-car boxyl ate (14) (0.252g,
0.53mmol ) in THF (5m ) and nethanol (Im) . The

(@ reb#etdn m xture was stirred overni gig/takletr oom
te and evaporated to drynes The resi dues
wer el% ?‘éﬂgﬂfvéd“'i"r‘f"ii\iat'é’r""'('IO'ﬁT“)"'Ea'iﬁ’d"t2%0 sol ution
acLatitédecith. Bwar.. pH6..W. 1.h..2N..HC..... The..r es88.13 ng solids
were collected by filtration, washed with water (5ni)

f oFTSGRECH) SeHiodi Ry - et-her¢5m-)and- dr fed under vacuum
t ONBiNStarch paste (5% WY PASLE)..ooorsiosyisresnsn 2.25

(25", 4i ?a)rc_: 4P%S{e4(- [(%f ‘S)V-‘(,:P]allsoe o-2-t1'uor ophenyl ) ai ni no] - 7-
nmeblagresgun s@aekd. n- 6-.y.l.}.oxy.).~l.~.net hyl pi3.0

reridi ne-2-carboxylic acid (15) as a creamsolid
(145nmg, 59%: 1 NWMR Spectrum (DVsQd 6) dl .72 - 1.90

) (PHheghbn12.20 - 2.31 (1K m, 2,40 - @ 8GskhH + DVSO

m, 2.66 (3H, s), 2.84 - 2.94 (IH m, 3. - 4.10
( 2CpmAPUNAZX Q5. (-BH;- e erervrrerrrrnnineisrnieieneenes 5.0% wiv

IM Sodium hydroxide solution...........eccecvrvenne. 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400.........ccocoveieeerreneiins 4.5% wiv

Water for injection to 100%.



s), 4.56 - 4.60 (IH m, 7.18 - 7.25 (2H, m, 7.48 -
7.55 (2H, m, 8.05 (IH s), 8.40 (IH s); Mass

wep@weeuns (MrH) 461. Exarmule 8 (2 PCT/GB2006/000656
, 45) - 4- ({44( 3- cMor 0- 2- f | uor8fphenyl ) am no] - 7- met hoxyqu
nazol i n-6-yl}oxy)-iV I -
di met hyl pi peri di ne- 2- carboxam de The title conpound .
W Rh&RAbadulatoshamnbé prepabe vy cenvehfipndbparmetiereg well known in

Schene .

the plarpgeeutichl 2zt (Foy exqmople thy tablot 1ay b BisRatsd by Dlrndine. the fgponents
I ' e B 5 hyl pi peri di ne-

toget%?éé@g%@@%%ﬁ éa%ﬁ%“’%é%?%%%k%'pl ed with nethyl am ne
hydrochl ori de anal ogously as for the equivalent step
in Exanple 7 to give the title conpound
(2i?,45)-4-({4-
[ (3-cMoro-2-fluorophenyl)am no] - 7- met hoxyqui nazoh”- 6-y
| }oxy)- ,l-dirnethyl pi reridrne-2- carboxam de: 1H NWVR
Spectrum (DvsGQd 6) dl .63 - 1.72 (2H, m), 2.15 - 2.21
(6H, m, 2.55 - 2.62 (4H, m, 2.93 - 2.98 (IH, :
3.94 (3H, s), 4.43 - 4.51 (IH m, 7.23 (IH s), 7.28
- 7.33 (IH, mM, 7.49 - 7.56 (2H, m, 7.68 - 7.72 (IH,
nm, 7.86 (IH s), 839 (IH s), 9.57 (IH s); Mass
Spectrum (M+H)+ 474. The starting materia
(2i ?,45)-4-({4-[(3-chloro-2-fluoro rheuyl)am no]-7-
met hoxyqui nazohn- 6-yl }oxy) - | - met hyl pi peri di ne- 2- car box
ylic acid (20) was prepared as follows: (2R, 4R -N
Boc- 4- hydr oxy pi peridi ne-2 carboxylic acid benzyl am
ae salt was reacted anal ogously as for the equival ent
step in Exanple 7 to give 1-tert-butyl 2-nethyl
(2R 4R)-4- hydroxy rireridine-|,2-dicarboxylate (16):
1H NWMR Spectrum (CDA3) dl.30 - 1.50 (104, m, 1.60 -
1.65 (2H, m, 1.89 - 1.94 (IH, m, 2.40 - 2.49 (IH
m, 2.95 - 3.05 (IH mM, 3.63 - 3.70 (IH, m, 3.73
(3H, s), 3.96 - 4.18 (IH, m, 4.84 - 5.02 (IH nm.
| -te7t-butyl 2-nmethyl (2
R, 4i ?) - 4- hydr oxypi peri di ne-1, 2-di car boxyl ate (16) was



coupl ed to 4-chl oro-7-nmet hoxyqui nazol i n-6-o0
anal ogously as for the equivalent step in Exanple 7 to
w@R2we/090163 t - but yl  2- net hyl PCT/GB2006/000656
(2i ?,45)-4-[(4-chl oro-7-nmetgxyqurnazohn-6- yl ) oxy] pi
reridine-|l,2-dicarboxylate (17): 1H NMR Spectrum
(DVMsd 6) dl .39 - 1.46 (104, m, 1.73 - 1.84 (IH m,
CLARp - 2.03 (IH m, 2.10 - 2.18 (IH m, 2.60 - 2.69
- (IH, m, 3.15 - 3.40 (3H, m, 3.74 - 3.85 (IH m,
4.01 (3H s), 4 61 - 4.73 (IH m, 506 (IH s), 7.43

| H 747 IH, s), 8.97 (IH s);
L %@é‘ }@%rfoigjﬂ?a Etert-%)utyl 2-$rethyl)(2 , 4

)-4 [(4-ch|oro 7- met hoxyqui nazol i n- 6- oxy] pi peri di ne
- 1, 2-di carboxylate (17) was reacted 1

3- Chl or o-2-f 1 uoi Cani | i ne anal ogously @v {Reom

equi val ent stepQOn Exanple 7 to g4qN€ nethyl

(2i?,49) H\({4 (3-cHoro- 2 quorop enyl ) ar ni no] -

7- nethoxyunNazo | P “Rejne- 2- car boxyl at e
(18) .- 1HRNWR Spectrum (l ) 5).45 - 1.56 (2H,
m, 2. 03 - 2 %é/( H, ) .32 (IH, m, 2.60 -
2.67 (IH, 08 > m ,N3.44 - 3.48 (IH,

m, 3.64 (3H s), 3. 95 ( H, s) 4.55 - 4.63 (IH, m,
7.23 (IH, s), 7.26 - 7.32 (IH, m, 7.48 - 7.58 (2H,
m, 7.85 (IH s), 838 (IH ), 9.56 (IH s); Mass
Spectrum (MH) + 461. Met hyl
wherepy: 2 45) - 4- ({4-[ (3-cMoro-2-fluoro
Arni noJ - 7- met hoxyqui nazorin-6- yl } oxy) pi
m lg??%%hé 2-carboxyl ate (18) was reacted anal ogously as
eachfRY, withch ayibe tleanine s differafExiabplbgend; t o gi ve net hyl
, (217?,45) 3-¢chl or f 1 uor ophenyl ) ai ni noJ - 7-
ﬁé?ﬁS%géﬁFﬁéé%Péq <}f¥8§@¥ | -i net hyl pi peri di ne-2-car
Fp gqﬁM& £ 4n49) © 1H NMR Spectrum (DVSQd 6) dl .68 - 1.77
2.07 - 2.14 (I1H, m, 2.17 - 2.21 (5H, m,
R* 'BS@]:bctedﬁtthdZBgemd (3-463a1(<31H, s), 3.94 (3H, s), 4.50
7.28 - 7.32 (IH, m,
OfaEhaﬁ%’ace 1°|117y{?£FPtansaﬂ7 hke ?IH s), 8.38 (IH, s), 9.54
(I'H s); Mass Spectrum (MH)+ 475. Methyl
227?,45)-4-({4-[ (3-cworo-2- quorophenyI)an1no]-7 nmet ho
2. Aavinazalied deiivetive aceyding teetlaiin ]p|o|§ aphaimpaseutically acceptable salt

theret%ﬁc‘gﬁgggﬁ)ﬁzqg ﬁtgé?a)kawas hydr ol ysed anal ogously as for
e

ui vale n Exanple 6 to give
(2i?, 45) 4- ({4-[(3-cUoro-2-fl uorophenyl)am no]-7-nmetho
Xyqui nazohi i - 6-

3. Jiquenappline drsimiirongserdieg ineclaimehop @ pprimeacgetically sgjeptaple salt
theré}lml%}gﬁtl?% Rwl\c/l%}ngth‘ﬁ 12 -

4. A quinazoline derivative according to any one of the preceding claims, or a
pharmaceutically acceptable salt thereof, wherein the anilino group at the 4-position on the
quinazoline ring in formula I is selected from 3-chloro-2-fluoroanilino, 3-chloro-4-

fluoroanilino and 3-bromo-2-fluoroanilino.

5. A quinazoline derivative according to any one of the preceding claims, or a
pharmaceutically acceptable salt thereof, wherein the anilino group at the 4-position on the

quinazoline ring in formula I is 3-chloro-2-fluoroanilino.



1.90 (2H, m, 2.20 - 2.31 (IH m, 2.45 - 2.55 (IH +
DMSO, m), 2.66 (3H, s), 2.84 - 2.94 (IH m, 3.27 -
w@2®4/09d1k5 m), 3.48 - 3.49 (IH, m, 3.95 (3H BJT/GB266/000656
- 4.60 (IH m, 7.18 - 7.287¢2H, m, 7.48 - 7.55 (2H
m, 8.05 (IH s), 840 (IH, s); Mss Spectrum (M+H)+
461. Prophetic Pharnmaceutical conpositions The
6. fAahhimwislgeidetivativeareormgrte skimdtdfke fomankdceut i cal
dosage fornms of the invention as defined herabn (the

active ingredient being termed "Conpowyf ' for
t herapeutic or prophylactic use in h (a) Tabl et
I ng/tabl et Compound X 100 Lactose PM 82,75

paﬁe (5% W v
wj ection | (50
roxi de

acid (to adjust

Croscar nel | ose di um 12 O Mai zéHNt ar CY
paste) 2.B5 Ma [
nmg/ m) Corrpo}}hd

sol uti on 18%0% v/ .
pH to 7.6) Pol%ze Lysal 480 £4'5% w v Water for
injection to /oTeab%k/eforrrul%{tions may be
Y

prepared by conventional {procedures well known in the
pharmaceutical art. For exanple the tablet may be
prepared by bl endi ng the coleponents together and
conpressing the mxture into a tablet. CLAIMS 1. A

Bui nazol i ne derivative of the formula | : wherein: m
R® |§cﬁkngopgmgm)each R1, which may be the sane or

ferent, |slhalogeno
R™ 1s hydrogen and R'® is fluoro; or

where

R  is hydrogen and R"™ is fluoro;
R? is hydrogen or (1-3C)alkyl;
R? is hydrogen;

R* is hydrogen or methyl,

or a pharmaceutically acceptable salt thereof.

7. A quinazoline derivative according to claim 6, or a pharmaceutically acceptable salt

thereof, wherein R? is methyl.

8. A quinazoline derivative according to claim 6 or claim7, or a pharmaceutically

acceptable salt thereof, wherein R* is methyl.

9. A quinazoline derivative according to any one of claims 6 to 8, or a pharmaceutically

acceptable salt thereof, wherein R is chloro, R™ is fluoro and R™ is hydrogen.
10. A quinazoline derivative according to claim 1 which is 4-({4-[(3-chloro-2-
fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-N, 1-dimethylpiperidine-2-carboxamide,

or a pharmaceutically acceptable salt thereof.

11. A quinazoline derivative according to claim 1 selected from;



R2 is selected from hydrogen and (I-4C)alkyl; R3 is
hydrogen; and R4 is selected from hydrogen and
w@ keod@y@abkyl ; or a pharmaceutical ly accept abl ePCEIGB2006/000656
thereof. 2. A quinazoline d8ivative according to
claim1, or a pharnmaceutically acceptable salt
thereof, wherein R2 is (lI-4C)alkyl. 3. A quinazoline
(28,484 Yoa{ Bvehil@ao aflabrophenpl) ahamo ir7 Imetho xyayujtaac live 6-elifaxy M,
) @Cfept' ble salt thereof, wherein R2 and R4 are nethyl.
dimethy PADEEGICAy GRPABAHERS vati ve according to any one of

(2R ARN2-Ru8eRAUPLD-Srdb S herM) athim] -Hﬁ%%ipﬁﬁéﬂoﬁ?ﬁgﬂ?&ﬁw,@—

~salt thereof, wherein the anilino group at
dimethy lpipsridimen2-oarbbkaniged nazoline ring in fornula | is

I f =chl -2-1 Pl 3-¢h - 4
sSSP aR ado Sy B Py R by A 65 i1
methy{[i;iﬂéﬁaﬁﬂeim@arg&{ma&i ve according to any one of the

pr ecedi 2}9 clainms, or a pharmaceutically acceptable

(2R, 4814 ({4 61-elgpro-Yflspeoiphenyamira |t 1-msthexypaipnegolintfeyl foxy)-1-
- 13 1.0N ui nazoline ring in formula | is
methglp 1?%@%?#5%%%3%% i no. 6. A quinazoline derivative
(2R, 4Ry clo{di[(@rchloras2-gluorobhafyahend]or-mettxh quindzo linkeeylgoxy)-R
ais chloro orbrono; R'Ib is hydrogen and Rlicc is
methylpipsFigmesy-cagpoxangide;hydrogen and R b is fluoro; R2 is

25, ARY AL Q985 Hiodol2- MBﬁad--H%% ffitn Bftni6Sy1}0xy)-N,1-
( S4E§gr@ggg %?OI(r(r)e% ﬁ)g%l%b%érﬂyg p ar]r817aceut ?c I IeilZ ac%t‘%xgl)e
dimegyltipdriiemeedicarbpxantidqrandazol i ne derivative according to
R A3 Tu§3-Fhofd- PR TBESY S Y- BE SR AL & ol y1 oxy)-I, 1-
dimethylpiperidine-2-carboxamide;

or a pharmaceutically acceptable salt thereof.

12. A salt of a quinazoline derivative of the Formula I according to any one of the preceding

claims formed with maleic acid.

13. A salt of (2R,4R)-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-

yl}oxy)-N,1-dimethylpiperidine-2-carboxamide formed with maleic acid.

14. A salt according to claim 12 or claim 13, which salt is a dimaleate salt.

15. A crystalline salt according to any one of claims 12 to claim 14.

16. A pharmaceutical composition which comprises a quinazoline derivative of the formula I,
or a pharmaceutically-acceptable salt thereof, as defined in any one of the preceding claims in

association with a pharmaceutically-acceptable diluent or carrier.

17. A quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof,

as defined in any one of the preceding claims, for use as a medicament.
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t hereof, wherein R2 is nmethyl. 8. A quinazoline
derivative according to claim6 or claim7, or a
w@b@eoemedti cal |y acceptable salt thereof, whePer/aBRUD6/000656
is methyl. 9. A quinazolige.derivative accordlng to
any one of claims 6 to 8, or a pharmaceutically
acceptabl e salt thereof, wherein R ais chloro, Rb
d ]
18. Uséd dp%r dgﬁig]éﬁé]agegga tie bistthg %ﬁg&%ﬁ or & harﬁl BLRAAPIabEBtable salt
thereof, 4s (¢feld(iB anih boe of cﬂalms 1 to 15 in the manufacture of amed1cament for use in

| yoro hen I no nmet hox i.nazal i [} oxy) -
the produp i GhA AV BTt e e A PG Angpaghot 8206k
pharmaceutically acceptable salt thereof. 11. A

qui nazolie derivative according to claim1l sel ected
19. Usef qf@mumazohne de1 ivative of the formula I, or a pharmaceutically-acceptable salt

thereof, %a EPW%F? iem C %e_ y]]g‘ x%%{ 5 1I121 H)?%\%?&%{y Af) %%@%deﬁé%é n

the prev%ntficgf %;ﬁ;@%@iﬁ ,of tho sg tur?oulré Whlcgl aﬁ, sens1t1v<re] to inhibition of EGF receptor
cli

tyrosin %ﬁamhag%r@|m‘wl@d¢p}%®g§aﬁ ?m%ﬁdﬂﬁ@%ﬂr%p "ié'%/lF% ?@nﬂn& the

Prohfer%ﬁ%%fé?l*lﬁ {&2&[(3 chl or o- 2-f | uor ophenyl ) ai ni ao] - 7-met h

oxqu Qazol i n-6-yl } oxy) -1 met hyl pi peri di ne-

20 R poborf by BrbipeppSnEER e tY? SR RRYFR IO PP eed
of such %M’ﬂt HRER kémﬁn@s Yhi@ueriddBtshidVdnihPem éifed@ve amount of a

- car boxam de;
qumazo;hnc Qrivetive of [I(ea‘onmda &--afphaunanshidenllyaaeantatdq satt therepb Ry
U|nazoI|||- xy) - io
defined g‘l%el} 2- car boxami de;
(25 4| 2) 4 ({4-[(3-cMoro-2-fluorophenyl)am no] - 7-met ho

Xyqui nazol i n-6-yl -, I di met hyl pi pe
21. grgqh%ﬁgﬁh@@ev%ﬁén o¥)t1eatment ofa tu¥no%r evhgclhcys %nsmve to inhibition

of EGF (rgdeyto% ?%ro smé {(ﬁ%& ih%vcrtlge %o \%quﬁ’ ﬁ%&h%‘% [r)aﬁ’srdﬁbﬂldlpgtep% Wigth lead

azonn eri di ne-

to the p]?olffaﬁﬁ%x a:nﬂ/dx%umsalcaff tﬂn@h‘&lﬁh‘ﬁﬂ]@ atwaccmﬁblgo d&edeaphalih seed of such
salt thereof. 12. A salt of_ a.qujn line derivative

treatmeg ejish CHRPHEAS OIS HPHIcHRY SR AL HEPCHPS aRgulQadgolne

derivatist 8F R fHRAITEE, oMol fhalfBiRhGcalGlReeptable salt thereof, as defined in any

one claim 1 to 15.

22. A method for providing a selective EGER tyrosine kinase inhibitory effect in a warm-
blooded animal in need thereof 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 in any one of claims 1 to 15.

23. A method for treating a hyperproliferative disorder in a warm-blooded animal in need
of such treatment, 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 in any one of claims 1 to 15.
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wherein R}, R®, R* and m are as defined in claim 1, and wherein any functional group

in the compound of formula I’ is protected if necessary; or

Process (c)

by reacting a compound of the formula III:



derivative of the formula |, or a pharmaceutically-
acceptable salt thereof, as defined in any one claim1l
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wherein R! and m are as defined in claim 1, and wherein any functional group in the
15 compound of formula V is protected if necessary,

with a compound of the formula VI:
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