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- 1- QUI NAZOLI NE DERI VATI VES S ANTI PROLI FERATI VE
ACGENTS The invention concerns certain novel
wQisazwks ne derivatives, or PCT/GB2004/004137
pharmaceutical |l y-acceptabl e salts thereof, which
possess anti -tunour activitynfnd are accordingly

useful i n nmethods of treatnei of the human or ani nmal

: .
AR A R B 2 A RO PRIV ABENTS
phar maceuti cal conpositions containing themand to
t hertge ids@ntion c?ht&i*ﬁl&)ﬂhimndvel qagwolihedertvatingd,eri n t he
manuf act ure of nedicapents for use in the prevention
phagpagepbealyeasrerible 4115616 o i RS SRS AR MR Y B e
o SR, o3 FR0TEE o Vel o BESHAE BB mvcnion s
concagsipakceses f theahbmifzotuprodkiifl @nakizadimeglgtimaties poghiamgicgutical

and._cancer,. uti]ise conmpounds. that inhibi .
CongRNES FaHATECEAR B> BRGHS i B FoF haRptor example inthe
mafFIROMN Snddf@theh FSER ih HIRAIBRAkSn BF BeSRRET & do¥id t@xb& disease in

to cells however their enhanced effects on rapidly
a welinwbttioded emtolaksuwh@h me#g. t unour cel s can be beneficial .

Al ternatjiyve approaches. to.these .cytotoxig. anti-{u
ag el ot 8BRSt e Eua: REbfind i g BHbmal
regSI8HGE b 06Buial Piodifdraién Qfch@e bborfsBnal khmgr, pailiyveyapounds that inhibit
These types of inhibitors are likely to have the
DNpotyatesialang eeltilarmrelifemtionn Raniatsd cerapatnds ypadin spchyweategnts are
agal nst. tu re-likely t0, kede
s BB Ko R T R M A g8
tun@bf edlsan belkadefotal c Abetlatvasreahtd wouhdde\cytoeepio anti-hgnour agents
to many diverse extracellular signals tha ?nabl .
are gwenihy hedtg davelopedvderexe@nlessalgoting Fbahitass aéqﬁ na%ﬂ&@thwaYS-
8 SRS AL B U A RO B BRRS BBty of
actiapapiiositsmeunctettohnd sd are likbly te xd¢duae el pudlaability gfi testherake
the formof a di ¥erse variety of soluble factors

POSF%W&&PW@“@?WF’T fectet or s as wel | as paracrine and
endeai-ificiaid Ak Toniually 'i‘é’éﬁ@ﬂdih? tSRERY biverse extracellular signals that
transnenbrane receptors, these Tigands integrate the

enabletovamadricdtian bsivgea lcellowithie anrprgandssh.| These signgisabgulaig a wide

at h s, therefore transdyci.ng t sj.gnal. ..acr.oss the .
var3 P S RensP e 1 S G PR e R LGt p, optosis and
mofiB§PaAME ckRadellflaf¥bhAS Bike WheAforiof AaliverseMRitdbty0df soli®&efactors

si gnal transduction processes utilise the reversible

inclpdmfg@z@ffaﬂhﬁ ashedhmayacaing evd erfdogring Eckess.t Brbinging to specific
n i 0t i f i ) | )
tranlrsga\ég‘g%aglg g'ecp Logs% 6]%%% EIE%II}C%:}%@ igroa%ehtglg g%(%ésc\ég{lﬁf %I%géel ttb' W@ intracellular

sigrmllﬂige[%]dﬂ}&vél}%, thegpdra t@dsdiingRe bikhd asioi@arplanth membrane and
phosphat ases that are responsi ble for the )
allowing the individual cell to respond to its extracellular signals. Many of these signal

transduction processes utilise the reversible process of the phosphorylation of proteins that are
involved in the promotion of these diverse cellular responses. The phosphorylation status of
target proteins is regulated by specific kinases and phosphatases that are responsible for the
regulation of about one third of all proteins encoded by the mammalian genome. As
phosphorylation is such an important regulatory mechanism in the signal transduction

process, it is therefore not surprising that aberrations in these intracellular pathways result in
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regul ati on of about one third of all proteins encoded
by the manmalian genome. As phosphorylation is such an
w0 pgensEsd regul atory mechanismin the signal PCT/GB2004/004137
transduction process, it is therefore not surprising
that aberrations in these in&racellular pat hways
result in- 2 - abnormal cell “growth and

abnogmet egllegrops shAiffendaige adse Prempie crlnlat wanslerpiafigh (fyicwed in

Vi { F et 48 n Chem Bi ol 1999, 3,
COhélrL%-dé{ ﬁ’ Gii6L 1%’%3%5%%% that a nunber of
t hstes tb?sasroszidmaay dgi/onmsthst aamentran bhthesk tyostrenishases bievlitpted to
active forns an when over - expr essed. [t i h
con e T ST PSR RS 6 Wb R ot
Variégy tgggﬁltﬁaﬁ‘ B 1OV s et RIa8ISRE VeF-EBprefsed RmK o 8RS iRdsE are present in a

In a large proportion of human tunours _ )
largé pepbeivachfihnmdo tithetra (leviealed ilBKobbabai et al, Biodbimistayps Biephysica

st S PR biS S ORS BlBortrin
and Hiffd&1tRAbL 8t & O oftidaEd, Bluth Fbcusihas b@fred BrGhesk @agkanes in the
has centred on these enzynes in the devel opment of

developreént afi npve and-eanaeh thezgriiess  ThimfamikypHiepgyrags is dijdedsinjostwo

~divided into twy gr o - t .
ooy G B b B BRBRL 21 RO OARREESERLAL SRC il
respE@&SREE L v the rdsiEtbt MRrdeafinhtics odbtudich afchelingthb &funcdn Genome

studi'es including the Human Genone Project, about

Projegfs aliuh 80 kyrpgise kinasreiape Beer demtiadi B dhg I]El%%’eg%l?&n(’fgtgis 58 are of
the %?é]é%ﬁigt’yﬁg find $ Sre B rﬁ)ngtfecéﬁg(grstgﬁ& eﬁli%é chyRecARhrBRer@dIRed in to

on-receptor type. can
20 réppayiveint &lrasethd 10 tan-20eptectypisore Kiyaso sitréankilinafobinson ef al,
and 10 non-receptor tyrosine kinase sub-famlies
Oncoegng, A4 18t §5£18:§5é?_bogene , 2000, 19, 5548-5557). The
r ec]ﬁﬁtr%eﬁc}frt%%biﬁg KIHaBAS8S 0B Lt QflamBlpbltGiteah thdPASHARE of
in e transm ssion of mtogenic signals that initiate
mitaepehicus gmlsr gt initiatei cotulai tephieaticar Jehesg Megsrglproprateins \ikiieh span the

span the pl asma nbr f th L, . -
o T oy S e B3R ERE er scci
ligahdORBASas(1I338dnAS GERI U ERBR: (GPYMOR tHoARGP Retéftn). Boidihdef a ligand
EGF Receptor). Binding of a ligand results in the
resudis fin thetactvativh of it Teeenseyf inaselenpyBatieassiyi that issencpded By the

. .that . is encoded b he i ntr [ ] . e
ol S5 B e T8 GRGEL BB P mino s i
targ@iHroRiRe ldslting it AedRhsdicAbR bNprolife@atietsigials aerdsh ehe plasma

transduction of proliferative signals across the
mer]}?bl‘a_gﬁlbrafﬁhfﬁblﬂ-ane of the cell. It is known that the erbB

am.l.y, of r r . Whi i

i e L T

erbB7) AEBY hindlerbBe, g Gleyjfienigtihwivahid dsiving thalpradfferatiomand survival of

cells (revi d in dayi
tumgyreplls ((yg?él\x%\ﬁﬁ Ql%q?}gwqa% Ia?yl—%M%O ?.l, 2000?@% 1%9). 61019 Qriec}}a%ism in

which this can be accomplished is by over expression of the receptor at the protein level,

generally as a result of gene amplification. This has been observed in many common human
cancers (reviewed in Klapper et al., Adv. Cancer Res., 2000, 77, 25) such as breast cancer
(Sainsbury et al., Brit. J. Cancer, 1988, 58, 458; Guerin et al., Oncogene Res., 1988, 3, 21;
Slamon et al., Science, 1989, 244, 707; Klijn et al., Breast Cancer Res. Treat., 1994, 29, 73

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

Jung cancers (NSCLCs) including adenocarcinomas (Cerny et al., Brit. J. Cancer, 1986, 54,

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

whi ch this can be acconplished is by over expression
of the receptor at the protein |level, generally as a
wo e®als07ed gene anplification. This has been oOPCEGBew@4/004137
i n many comon human cancers (reviewed in Kl apper et
al . Adv. Cancer Res., 2000, 7 25) such as breast

cancer ( Sai nsbury et al Brit” Cancer 1988, 58, 458:;
265 Rt gt & wém_ﬁeew Rui@s@ gCanger Regegrghn 19413, 53, 2379;

Bra@%gdelsg_ag@% %ﬁc@e%R% 80017%18§§ 2 Itrag ahéa\rl\é c@f’ssdf the lung

(Hefsdibogtah , €bnael Cell€r1089, R8%7; @maki et al-le@ad:cd@ QLQZIE)O 71.9303), bladder

e BB T, S84 A8 G0 B GEkeL H057 2

al., %1 Car”clnogz@&zsﬁeﬁéé Egigeai cancéﬂtMukLlcfééé@ﬁFrCan%&Q@9914%8 142),

Rusch et ncer Research . 379;
gasthaibetnwé canser mC,h agchlon, @alaker st@each, caBO@](Bolﬁn e ab,(ﬂnc@gene Res.,

o0l g 0 SRR Sl . o

Invé3eP20012990554Y,, caﬁ&%bf tHelpRekige (Vﬁﬁl@(ﬁ’bl étMeaHlseéchain 1.,1992, 24, 481;

ancet ~1985 5, Chow et al., din. Cancer
Kurgm_ﬂOOj_)g@ 73zﬁ@h§:r etalgl. Natg,ﬁi neerrlast né?QOO 9_318@@41)eukaemla

(Koﬁl%’e‘%%f"gggr JoRnCes 1&%J 'T@Aarﬁ@ eS?‘B%% Cé‘ﬂl%gf Ge&e?g;%ymﬁ%ﬁet 2001,

1275t ppehriaaEelstfoBosten, €hndt Res. Cmm%nez&e)s head QIQBIYe,ck (Shiga et
149; KapltanOV|c etal . Gastroenterolog 200
al., Negls 2000422, 599) CPIREPACHRABETT ( Vot@g 2001 48,

188%3@5 ﬁ{oiegflm&grit 1 n:tilggu% Y téﬁ&?%yg Sxﬁ%%s%n]%ﬂ_t'h %‘E"ﬁﬁ]ﬂy%f receptor
tyrodine kni‘slaéd it is(?ﬂ;peaed thastheir M@@@reaﬁ%xevh&ﬁﬁé and npomanteawill be further
(Konaka et al., Cell, 1984, 37, 1035, Martin-Subero et
enhéchedG%ﬂ’@efP WSnet Cvt ogenet 2001, 127, 174), ovarian
lgg StS Jgg%ﬁlcé‘l)f the FRE ?é'gulrﬁ%ﬁ -of on@ Qplgﬂoreﬁaﬂ thes%‘l'g&l)tors 1‘3 is widely

(Shiga et al Neck, 2000, 22,
behevedpthatanw uumouwrbpeom(e dxmt:aiyy mpraaaggresmg ph@smeprrelazt@ mth a poorer

o b S R G B R e EMES A, 385 Rt oo

InvackiBARRS 2001,119, $5P Gt 24l ! Bidhsshiie 2000W22eR Br$Rdn addition to these

pr eval ence and |n'portance W I1 be further enhanced in

clinidabfifidings, . weash af prenelindead infernestion suggasts-thaidhe etbBdaméy of receptor
tyf({sﬂlgtﬁf#ggﬁ,ogrg gﬁ@&‘fegelﬁ gglglﬁ%retg | %}Irfélgti ﬁt) | fn%lylen%gwé? glgelsdb%{r%gtlons that

mardNEn®ar €41 Figdsatver pidis andoOmele chﬁB@éMbBl l‘écefpﬁcﬁrs hﬂ@ that EGFR or
atient (Brabender et al, din. Cancer Res ,

erb3gsien ReBfeced intaapit BYINqUs gelky h@ﬁﬂ%&blhtym@@%@l t@sqceﬂs This
tumtXHn%%u@ OtE]iltE{rll Iﬁ’lggﬁéae}ﬁu%hzgqggﬁg@\%e tg nsggrﬁ% rméé"th@f&br?lﬁ' g)gg?}ess erbB2

spohtahevusBtdevtlop tGgest sn thlaamamﬂnery%lhﬁ‘i fla mtlﬂlymnfto thé epiuatber of
tyrosi ne ki nases are involved in

pre-chaiqalrsidiat haye demﬁpﬁfﬁt%qlatc?é‘él Ao arts GHROF Hdiced by
knog?lgé oh R & lert Q(ﬁéfgt?eégg_{ Igﬁié&lrﬁ§1§cﬁ9 ShhPitd D @ nfank BEzatives or

r ecept ors an
inhibitory antibodies (reviewed in Mendelsohn et al., Oncogene, 2000, 19, 6550). Thus it has

been recognised that inhibitors of these receptor tyrosine kinases should be of value as a
selective inhibitor of the proliferation of mammalian cancer cells (Yaish et al. Science, 1988,
242, 933, Kolibaba et al, Biochimica et Biophysica Acta, 1997, 133, F217-F248; Al-Obeidi et
al, 2000, Oncogene, 19, 5690-5701; Mendelsohn et al, 2000, Oncogene, 19, 6550-6565). In
addition to this pre-clinical data, findings using inhibitory antibodies against EGFR and erbB2
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erbB2 when transfected into non-tunour cells have the
ability to transformthese cells. This tunourigenic
w@oisnsized has been further verified as transgeei/GBRG0d®04137
that over express erbB2 spontaneously devel op tunours
in the mammary gland. In addition to this, a nunber of
re-clinical studies have de'r?o'nst rated_t hat .
(c-2§$1 and fpsgaumap despeet vl Y)dare peoyan febg ragleial wyhg plieig forghe
. o I
weafiths B IPLod B8 AR, REbeNol PRSI & 06 Offcosene. 19,
655@85630di es (reviewed in Mendel sohn et al. Oncogene |,

2000, 19, 6550). Thus it has be re nised that . .
| BRI EREoR A0 A R ob BEBIPO A G0 RO R aeP SHgsine inases
hav%?%eﬂ{d]pfé@{eﬂ_%né‘%o avEb&A litmbBediioIdyPx 1 irf SBumber of non-malignant

eration of manmal i an cancer cells (Yaish et al.
prolBeiatne disprde@88ch 2spsoriass (BawBatsah £uat Pharm. Bless APPR, €a933; Elder

s BB A1 o8 bl R B APy oo

NepRRR92060)8298 N &ithekSscl SR a8 Snost s (Bakeint yeprt 40, Kilthéey Int., 2000,

pre-clinical data, findings using Inhibitory o .
58, 54R)i Bas thesefatpasnpeetedEtRRInAOE ¢fRZbB fype reeepparsymsige kinases will be

ast uzumab respect i ve| . i Ci

A GETRR SRS L A B S St
prolifef@bas (revi ewed in Mendel sohn et al, 2000, Oncogene,

19, 6550-6565). Amplification and/or _actiyvit f :

me fivepReap Paienbannlisaian pdlicdagugbet FPoSéﬁr%’@%){%f{%%mam

have been. t . I i cated to play
o L o TR ot v

di getederisnsyatenaspicatioramitdictRennBalssatvO Q3897 RIVEOH6/33978,

WO@?’J’WB@‘%’% 96/338%% 3’%’956%%%@ 8 ,Lwﬁs%ﬁ%hw&? 07/a3004 discidke that
certgitni%lirla%lﬁne%e?ﬂmti%?@ﬁfélh bearzOilimdPsubstltuent at the 4-position and a

rosclerosis and restenosis (Bokeneyer et al. -
subs€ltakme it that- and6OD, pdsBionSE@yess Itceptor tesing binesednpibgoaractivity.

that inhibitors of erbB type recegpt rosi pe, ki nas .

i 1ForBean QK Spmcaien RRUER O DI ERel GRS A1 fubstinted
4-ard g FR b SR eri FAtHiRE €8 Pin © nofot§ 8SfthiYig g0l dryill @Hheteroaryl group at the

proliiteration. European patent application publication |
6-onTHvsitioRPn3h6qRRezading cings dbe eempeings are stated to be useful for treating

b 4- a(g&] iaFoqﬁj na(%:ol i nes that are receptor tyrosine
YPRIPRAEE AR A5PISHs. I nternational patent application
pu t{h{e@@tﬁioﬁ%%ma iNEPHIRRATh nEbQS A3 97B00¥Dand WO 98/13354

96/'33979, WD 96/33980, WD 96/ 33981, WO 97/ 30034, WO ,
discdye3898n ddinslinaspienazplines sebstisited ghazzpasitipn are vascular endothelial

derivatives, Lch . I.lino substituent at the

gro?{ﬁb% f Fegﬁptgﬁ%A}%Sl%%%gﬁ{etlﬁ@ﬁ?wgt the 6- and/or 7-
POSWIO OM'55 PUSE &S6sek @¢Tequibstituteyl MosiiMieodguimasieng cumpviunds gharacterised
activity. European patent application uEI i cation

in thascobEEUGY 20168 OcNdiardSIRRFRTTY @B SEIPY-{itkedl moiety (RO-CO).

WO 00/56720 discloses 6,7-dialkoxy-4-anilinoquinazoline compounds for the

treatment of cancer or allergic reactions.

WO 02/41882 discloses 4-anilinoquinazoline compounds substituted at the 6- and/or
7- positions by a substituted pyrrolidinyl-alkoxy or piperidinyl-alkoxy group.

International patent application publication number WO 2004/006846 discloses that
certain quinazoline derivatives, which bear an anilino substituent at the 4-position and a

substituent at the 6- and 7- positions, are capable of modulating tyrosine kinase activity,
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4- am noqui nazol i ne derivatives carrying noiety

containing an aryl or heteroaryl group at the 6-or 7-
WQ@o®sN3Wrs on t he qui nazoline ring. The conpounPiGT/&@B2004/004137

stated to be useful for treating hyperproliferative

di sorders. International patent application

bl nb WO 97/ 30035 8/ 13354
Pt PLTID ARy ST - R Wﬂ?&&%ﬁ”& LB DAIGOGHS are: N-

(3,4 8En1éro H%hi vg@ﬁaﬁgsvcﬁﬁleﬂ&pﬁ%o@zm ;»@éar@an agagfiﬁblf@@t or

recept or t'yro I nase tors.
yl}mlet:hgz])ms;ésﬁ ﬁnelhyslub$X1umuzcdm 4amimd; i noqui nazol i ne

NG AR e D PR GRS selr o e R e D) By
(m &I%)@umé&@hgw 5{@1?1%074({3r0[|(21§1@1§r0pyr1dm 3- yl)carbonyl]mmﬁhohn -2-

I al koxy-4-ani | i noqui nazol i né conpounds for t
y1} et oesdN-¢3 A4eheidetophenyi) Mmgﬁhalowba@maéﬂlsn - \ning/apdg82

7- [@{1 iféﬁgﬁ%%pg%cﬁp- - lgc ul & Ol | m:fx&-/?- e%hg’? ?gf-f@t- 3t¢lﬁ%ﬂlorophenyl)-

60ﬁMhW@kyﬁhﬁMkdﬁiK@ﬁﬂn@r pi peridinyl - alkoxy group.
I nternational patent application publication nunber WO
200WrboBBaeY dimesiasbsionndthat etherd-fanilinpasippaolige derivatives possess

pot%ﬁ rzﬁlt\f %%ﬁ%lgr agtﬁ%@%c{mgl%?{ \{v%g%'%% {lﬂl?]% etﬁ%% %H@dlfnd?ﬁls&l%@ed in the

premsintvemm poagees phﬁﬂﬁb@logi‘ca]rmduitgabnllyg)ytwn’tmsofrml Kfavhera single
activit artjcularly ephrin an

biokpgiog] RaFEF, 1&%§rPﬁSGYF&1§h6"1 e rB b P B A mReT Sifest by way of

i f R PEPSERHPE £ Pl LB et Hnassr b s yolved

the kigaalrttmediclion sehovhichdead to the proliferation of tumour cells. In particular, it is
vl t hyl ) oxy] - 6- t hyl oxy) qui nazol i.n- 4- am ne;

bergd At i LRGSR S gIOBroset T RARYSE 67 ol BORAREHSF Y ey of

inhib@tdnbrdzoin BRd/BY ér})Bx YecePror tyrosine kinases.

(et hyl oxy) qui nazol i n- 4- am ne;
7 [ Génbrgl{y2he hbmpotmdsmdltht‘—}ﬁegﬁhy inaensiomyriopsass peignt inhibitory activity

aga i@]? %42 %ﬁh‘é&’l}%ﬁ%ﬁ klgés%%n%rl)g,%F Q}Yaln]ple b§/ m%tﬂg]ﬁ/lor? 34 E&%k and/or

erbﬁz [aﬁ({/ﬂsr éxﬁﬁthéde?f& Ryrobigl Rindsasl WaAStpoRekdin®lephpbteit-idhiplidry activity
) oxy] dlchlorophenyl)

agael.s( qti;clﬂynmy) Huitheametd, gertpin gprnpoungs oﬁg\;zepr@p‘gw invention possess

subgtgn[rlt?%ﬂalsq \[}grslyoéélgcu g d altng e%‘[ﬁﬁ ?\fér th%ﬁot {rh%%(}: H?gs%llé Kfiase. The
invéiltion Qo int1aids@nipouhapihyt 4rb a&tmeh@am@mmrrwks)mblﬁaﬂmmGFR

in the present invention possess pharnmaco] ggi cal
erbB¢ @ne Pltb%%ﬁwtcwywm drnaggs, Hiys @PF@E@llis%ildéfigﬁ?aéments for

confl tﬁ)hgg{eﬁﬁkedﬂgﬁp&?esosr ‘mbrb o Qeeiacgé/esggmai {ifiegompounds

an a tunour e ition of
o neGerer4iy the 0dbmpbendardf Ehef mresenyinvénticncahitor fay yurakslie paysical
ki nases that are_invol veggF n.the.s ransductj on

Propergpssughag A highxplytalitynehilst ttainige élfghoaﬁltlargltfﬁﬂﬁﬂ Vs adetys,
FurttRrRafel e; hﬁh’if 8f the cBnip%unds according to the present invention are inactive or only

weakly active in a hERG assay.
According to a first aspect of the invention there is provided a quinazoline derivative

of the Formula I:
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bel i eved that the conpounds of the present invention
provi de an anti-tunour effect by way of inhibition of
WESBR030T68 or er bB receptor tyrosi ne ki nases. QCEGBRIOY/004137
t he conpounds of the present invention possess potent
i nhibitory activity against t%g erbB receptor tyrosine.
ki nase famly, for exanple by inhibition of EGFR
and/ or erbB2 and/or erbB4 regeptor tyrosine kinases,
whi | st possessing | esg pote --'apfpry activity
agai nst ot her ki naseR\Furthernore, cértain conpounds
i nventio

of the present
pot ency agai g
tyrosi ne ki nase.

ion al so includes conpounds
that are active 3 %LJ or a conbi nation of EGFR
erbB2 and er B C \$(/yrosine ki nases, thus
potentially providing treatnents for conditions
nmedi ated by one or nore of these receptor tyrosine
ki nases. Generally tpe conmpounds of the present
Wh&gﬁpntion exhi bit favourabl e physical properties such
as a high solubility whilst retaining high

oneadtR PoORMF Braddrb oR6UH-Fdrkia @Jr t her nore, many of the

conpounds according to the present invention are

i nactive or only weakl y &eXr%€'+X-@-hERG assay.
According to a first aspect o.)the invention there is
provi ded a qui nazoline derivative of the Formula I:- 6

wherevKeaed X' agniad€fen@éntly seecRd v R dpbctpehd bk W fCRR,-,
éri’ where, X2 and X are i ndependently selected froma
whegeingnas Hointesr iramgk @ -[CR R ] -, wherein is an

d f. 00 £ By b Gy, € A0 NRLO- 10~
21 S O G N R YR s TSR g i hrogen or
(1-qC)alkg),al kyl, and each of R4 and R5 is independently

I g f h n,. hydroxy, (I|-4C)alkyl,
andip 61 RSl LR e oReay St petad ampidrogen, hidroxy, (1-4C)alkyl,
h = % ) BBy ege i4 )

T T
the cgban étﬁmésiatb keslicly they arepﬁttravherdefdrm b§3-7?]dyer®aﬂcgg £8P pRAided that

R5 is ro m.is at |east and the carbon atomto
Wt BROP Ke Ob g R0t FE o4t CAEH ke S OAOR togvhioh the hydroxy
grow) isa0Be dtiOn@RANREH IS GRo@Er @(ggsrf BPzgﬁi@rogér\%ﬁﬂIoCQl. s

(3-7Q) cycl oal kyl ene or heterocy group, i's
1 . . S :
Q" ispi76naiclaplisiarstar hateeat yblyl grosp owhich is optionally substituted by one or

two substituents selected from halogeno, trifluoromethyl, trifluoromethoxy, cyano, nitro,
hydroxy, amino, carboxy, carbamoyl, acryloyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (2-6C)alkenylthio,
(2-6C)alkynylthio, (1-6C)alkylsulfinyl, (2-6C)alkenylsulfinyl, (2-6C)alkynylsulfinyl,
(1-6C)alkylsulfonyl, (2-6C)alkenylsulfonyl, (2-6C)alkynylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-( 1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, sulfamoyl, N-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, carbamoyl(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl(1-6C)alkyl, N,N-di-[( 1-6C)alkyl]carbamoyl(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N-( 1-6C)alkylsulfamoyl(1-6C)alkyl,
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two substituents sel ected from hal ogeno,

trifluoronethyl, trifluoronethoxy, cyano, nitro,
whyaso3765 am no, car boxy, carbanoyl, acryl oyl , PCT/GB2004/004137

(1-6C al kyl, (2-8C)al kenyl, (2-8C)al kynyl,

(1-6C)al koxy, (2-6C)al kenyl oxy, (2-6C)al kynyl oXYy,

ol D il

@alggg}‘f@% Fgﬁlff(}gﬂw 6C>%g( g‘al nyI sul f onyI

N- (I-BCWSﬂF(RﬁCé)Hﬂmmylmunp(ll 66kl Iaydl {la6C)atkoxycarbonyl(1-6C)alkyl;

o & Rfcl%% oxe ar bon % o 6&&86(% al gyylégog]%%gﬁéﬁpuonauy substituted by

one Q)? nﬁ)@ ﬁlﬂ@ﬁﬂl@ﬂﬂs @ES])éete& ?roﬁlcﬁa%%%ﬂﬂ 0t)‘1|f1@6}dﬂ1€bthyl tnﬂuoromethoxy cyano,
-6C) al kyl - (2-6C) al kanoyl am no,

mtrwxymcm) ablopl s&rbtﬂmg&bamwlt\lamflom I(16@)5@ikkly (% 8C)alleamuy | |

-4 rCRHo S R dary Shoiionyiony, (1-6Cralkylthi,

(2 Gtzaama;mmhd I(z%@))aakwltmo (1- 6C)alkylsulf1nyl (2-6C)alkenylsulfinyl,
6C) al kyl car bano

(2 6|¢)§11<mny1§1(1fmﬁlc§1a6@wk} i%‘iﬁ@a%ﬁﬂ ?da@@palswpnyl (2-6C)alkynylsulfonyl,
%1{1@%%&4 '@ﬁ@?&;%ﬁég Unins (- S alkoxyegbonyl, N-(1-6Calkylcarbamoyl,

N, NMidji(1{60)alk @) @lribanhdys, L(Bf@)ﬁlj&hl@dy-l G(G)Gﬂi)kmanoyloxy (2-6C)alkanoylamino,
N-( %%ng}gd—ég@%lk(aa?ﬁ%x%@; g}lf@i}}oyl N-(1-6C)alkylsulfamoyl,
N,

%)[gf%@]')ﬁ?gﬁ%)@ Hq QP o?léglnﬁ%%{ tfeg g HF’kyl and

N-({46C540 gl [ o6 e Bbesnifbr yla@oatdchamo ol -6€) adlylar yI  or

-Gtk SaBE Pl S ol aShE BoitmdnPlBrdol?

sultﬁﬁlo?l?i %@)fill’(?nNh@L@ﬁﬂ@lsuffﬁr‘nf)ifl(‘pﬁgmﬁy|

I"uor onret hox cyano, nitro driox am no,

N Nodir ool ddroipy |1 d€h3iksly (2-6Qallbepal(kpO)alkyl,

(2- 6%5 12‘&‘;‘ aI ke%ﬁ&éﬁy@@ @@ﬁ?aﬁymﬁ&@f%ﬁ)ﬁg@) al kyl t hi o,

N-({ -S4kl fah&lakiBrobiChe hd i-6C)all bonyl(1-6C)alkyl,
( nggld?e??&f.?a @6C2dgly}rkl§nylbsul )a: (Oxycar onyl(1-6C)alky

b a@@)vgmnmm Al @B (o BBy and (2-6C)alkanoy!

subétﬁ %rg) i e({};@? ﬁ)(ltjl’cﬁ%}ly}{lf (a]gs_z%% %&?Msﬁkﬂeﬁ%?ﬂr example 1, 2 or 3)

whiCh rrﬁ@b@kh@@ﬁe&ﬁhﬁﬁbﬂem detected@Em hklpkear, bycﬂmxy and (1-6C)alkyl and/or
N, N- di - 6C€ al k%/I ] carbanoyl, (2-6C)alk ){
opt@gal@@ g}‘q,gg%y shegled ma@ok%?a&h@g{y@ (2- 8C)a kenyl, (2-8C)alkynyl,

| K . |
(1- d&)% kogg)@dtc}s{ygﬁﬁgﬁa@@ﬁy 6&&{1 g{&F? 6l ?ED(I& 6C)alk§%%3§/1
(2-qC)altenant 1 WhanennR is hydrogen or (1 4C)a1ky1 and R® is hydrogen or
| ky
a 4%)6}@’51%@ wvhexlmé Ln}g@;%@qygﬁﬁiwggd (?Hfgog Ya‘igﬁl%%bgnréo T more
sub;%t,ﬁ\hrﬂé (f[:)f J:x @xg)l & ky 131] HarRarBml bk 1RQaAlot different selected from
sul f amoyl O al'k
haldgefd aﬁc@mdhk)yy anu:l/ fna(vmgplnélﬂy B Qtalifoght selected from cyano, nitro,

(2-%’;@%@{ &é%@&%l%llnl}(%@%ﬁbé{’?&% 1’1%&))@}9& giésXIIkbxy and
(1-2C)alkoxy(1-4C)alkoxy,

or R* and RP together with the nitrogen atom to which they are attached form a 4, 5 or
6 membered ring, which optionally bears 1 or 2 substituents, which may be the same or

different, on an available ring carbon atom selected from halogeno, hydroxy, (1-4C)alkyl and
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(2-6C) al kanoyl oxy( I -6C)al kyl ,
(2-6C) al kanoyl am no( | -6C) al kyl ,
wOoR(sA8TbA! kyl - (2- 6C) al kanoyl am no( | - 6C) al kyl BETGB2004/004137
(1-60C) al koxycarbonyl (1-6C)al kyl, and wherei n any
(I 6C) al kyl, (2-8C)al kenyl, ( 8C) aI kynyl and
2-6C) al kanoyl substituent o % optionally
(1-3gealkdemssiornr, 4ngmpaysunsiopiiyleast en (%?V B ng nitrogeny supstituent .

prowaleﬁ Iﬂqe@?ﬁ’g ﬁeﬁgt {h%re%gﬁg %fn_ %8; aﬁi@ an @glkpf mC)alkanoyl and

hal ogeno,” hydr oxy or opt I onal
(1 461)|ziiky15mlfm1yﬂ sel ected fromcyano, nitro, carboxy,

hy &ngé‘allé?e?lgélj‘)éi 1k%§)§71ﬁ2}’? pt M@ ]&(51;3 Cr%l&%( gq)ééegl)t( §s a substituent on the

( a B I
o R gL R 5 b i,

opt1()1h&114/®eatslqie or ane wiistivients 4foy ex4mple)lal loy B) wWhick ragy l}rz the same or
aitrgenesefipledfratp Rehe o vAREY BT SpoiRy 3Gt 3Rufo from

1-4d0yaminaldey al@&Bgy-hydr oxy and/ or optl onally a
( S)Jbg%,l t ugntemgel ejcazkt’ ed fromcygno, nitro, (2-4C)al kenyl

( 2-andydiekgimpny heteroaysyly geovs Q hg@pﬁwtlpnﬂb)teﬂaréo&w pp (=0) or
tth%?{'—@gSghkfﬁﬁ%r&ﬁs -40) al koxy, or R and R together with the

'to which they are attached forma 4, 5

or J@dmeaecst Ria ,le £Hoop R avhadH iy sbleard fnberhchogen hydroxy,
substituents, e the sanme or different
(1-64nallsQsy, I(&-@@alk@%@oﬂa%g‘ﬁ)agfyélﬁ%i Uk FQUP Pgmeﬁg%‘bléno
hydr oxy, (I-4C) al kyl and- —xL- 3C) al kyl enedi oxy
and may optionally bear on any available ring nitrogen
whegeifi 00g4 b ditecttbohpooisi sdkedtet! et Org S, andeX it (Bet@oycloalkyl,

RTINS (ong SRt Bl eatig Rt R
h""‘e?ﬁg@l%@? ngﬂwb(l%@}éﬁ resent as a substituent on

y R an R together with the nitrogen
at cumdtwhean atijatére yarhoe awintsas ey (2- 6ﬁﬁalb3dend qhab)e‘aﬁbm@r&

RS HS Soe RTRASh2 s MR e oo,
S, s*@)’@ XM@Y IEOr CPROR n@UN(Ré) SURSTC, $enN(RY| BELESO0S, ICHE-CH and
(I'-4C al'kyl "and ©) al koxy; and wherein any

C= (h&mereﬂcaéiswydglg@uprqwcgﬂlqdp optionally bears 1 or 2
0X0 ( =0) ar thioxo S) . substituents; e ot he
R cindpyiiesein agy Gils ﬁf[l HER e diing r%‘i??tﬁ%‘}té’ Eﬂnaﬂ-‘/ bears at

P%l%%‘%}( Xlﬂé; lr%r/ -af)&gt)rgﬁaa s(ur%(s)tﬁ@rﬁfsglgﬁ%h?% hei,logeno carboxgl carbamoyl,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1- 6C)a1ky1]carbamoyl
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the formula :
Q5-X4-

wherein X*is a direct bond or is selected from CO and N(R*)CO, wherein R’ is hydrogen or
(1-6C)alkyl, and Q’ is heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any alkyl or alkylene group within a R* substituent optionally bears one
or more halogeno, (1-6C)alkyl, hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
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wherein X3 is a direct bond or is selected fromor S,
and 4 is (3-7C cycl oal kyl,
w@ 2030309z | oal kyl - (I -6C) al kyl, (3-7C) cycl oal kePg1/GB2004/004137
(3-70) cycl oal kenyl - (I -6C)al kyl, heterocyclyl or
het er ocycl yl - (1-6C) al kyl, and, wherei n adj acent carbon
atorrsinana]gGCalklene ain within a Rl
N-(ka6¥lkyl@ neypanimealNt(-6Sopkylanéamexl. t he i nsertion

N -Nll\i?tFﬁ %E%b@%ﬂ%ﬁw £ R @ﬁggﬁﬁ‘ﬁ?@&%ﬁ@% N(SR4)S © N(S(F\?
N-()-80)alk{2Hr @ )alkenésulofl emiioNoHor s giydly afybe famula:

(1-60C) al kyl, and wherein an%%CH =CH or HC C group
within a Rl substituent opti n@lly bears at the

whe#&ﬁ RIS Q?F afebkipoRl offs RRsteh's &gn 8, § u@@t S$OHARS R EEDRS),

hal ogeno, car boxy,

CONKR%Q)I@%@@)/E@ENMWN(RIWOz 6® ai(k)ﬂ(Ra)‘z&amﬂ)ﬂ(R 6),N(R®), wherein R° is

hydideS &5 -G I Q. Bl GTOes AR
(1- &?alkyi (ﬁ%%yléwahé@n@s (7%9@)031&6 jl (@L6ChBIRK, Be@FSRYBLyDbr

or nmul egrein X4 is a direct bond or
heterecwk}llét%é‘dalkylom CO and N(R )CO wherein R5 is

n and | s hel erocyel
heta@ﬁgﬁvﬁlg} |a1(1¥ petg%)cg%(l&tgou%ﬁ/& 1httu rrl]tyor%/ %%tlo%ally bears 1, 2 or
3 subsKEREEWEIER diyWetthd Shnfe dRldiFetst, bélét&étl fr@ﬁlthamg%hbytnﬂuoromethyl
bears one or ndre hal ogeno, (I- 6C) al kyl , hy

cyany.anieQ, hyfioxy, ar@mOb@arpoxsc axbameyl foray], eareApto, . 26C)alkyl,

(2- %)a]@c&%ygt {%ﬁ%{&} ynx Iﬁ %k) Mi{@aﬁﬁé al]gg%ﬁlxby 236&) 11&}{&11’0)(%

(1- m)aﬁc@itmacma&dgalﬁyamml @L@@k@lskﬁdﬁ@dﬁ(ﬂm)ﬂkylannno
g 6C) al kyl car banoyl, N, N-d & ?I kyl ] cailr banoyl ,
di-[(p @la)llswlleaﬁw(l 6@2316@}3613@%1;/% y6C)a1ky arbamoy

N &@1( &?@Lﬁ?g@%@ﬁ?’%ﬁ% (gl @alka?cg/ L, %2 6C)a1kanoyloxy (2-6C)alkanoylamino,
N- (N@égiﬁll}(flr(i@jaﬂmhﬁﬂminmq I‘N,(Négfballﬁ)(lkulﬁi@)c@ﬂ Kyl ] sul fanoyl ,
al kanesuy] f on a .
N D{ﬂd’('[(1@%?%‘Wl)?m%l’“%’é)@%ﬁggl?ﬁ?lm AWPRdor from a
I t Srnsu
N- (% 06%25‘113?1 Lt @afl&h@&ﬁhf@n?mﬁﬁo o@ofﬁ' he%@hﬁof%e'f) 16H 1 ect

is selected f
CH(OR6), CON(R6), N(R)CO —SCS—IB(RG) N(R ) SO , C(R),

whftcéiﬁégig p %?;gct%&ﬁg)O@Ns(qR@cteg% @I S(@ qgé &6? FoEetin K is hydrogen or
(1- d@aﬁ@ fcé&ig lhzgg% l:géeﬂr)]gen@(‘lfi@&ﬁlh(FN hrd&%egg}sgzzqkfa&df SW-(1-6C)alkyl,
(1- 6@)@&0@@&6@)&1{(}/1 63@)naf(|l;ﬂ )alkyly amino-(1- 6C)a¥kyl
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,
N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, (2-6C)alkanoyl-(1-6C)alkyl or
(1-6C)alkoxycarbonyl-(1-6C)alkyl,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
oxo or thioxo substituents;

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

each R3, which may be the same or different, is selected from halogeno, cyano, nitro,

hydroxy, amino, carboxy, carbamoyl, sulfamoyl, trifluoromethyl, (1-6C)alkyl, (2-8C)alkenyl,
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and wherein any heterocyclyl group within a
substituent on Rl optionally bears 1, 2 or 3
wa@amsostreent s, which may be the sanme or differke/GB2004/004137
sel ected from hal ogeno, trifluoronmethyl, cyano, nitro,
hydroxy, am no car boxy, car rmyl forrTyI mer capt o,
-60C) al kyl al kenyl ég
2- S(G)além}bdl (ovy)a Gé)%q:)ﬁlé‘ﬁ?}’l@%y (21% @@f&ﬁ%}h;ﬂ §yatkylthio,

(1- é((#)alggsﬁ’#f}%r g 6?8211@15@@;@%@(&' kélF(grﬁnﬁllil]no di-[(1-6C)alkylJamino,
(1-6if)alkox yoathonlyk W-{1- éﬁ)aﬂkylcz(ﬂb&mc@laN@dyE(éfﬁﬁbwlyvllcarbamoyl,
N‘(Eﬁ%ﬁ?ﬁ%@ Kyl aarnfg1 llaﬁ(tlgmﬁj*ﬁiﬁg‘ﬁfaga’lal kyl ] car banoyl ,

als&_%@hqu kanoyl ami no,
6C) al kyI (2-6C) al kanoyl am no,

or al\ibh(afmﬁ@)lmallyflascﬁtpﬁaiﬂ@wh; thagedE;di - [ (1 - 6C) al kyl ] sul f anoyl
b %Q‘anesul fon | am no, and
Su N—CQ"IO OWﬂg?ﬁov@ ‘al kanesul f onyl ami no, or from a
R ONR af AT thYh R is aXroupg o subg6@inila K6 dbfinadl dboveetd R™ is the
bon or is selected from,

N(R8) and C(O), wherein R8
grougRhdefinsgahovs; apd - 60) al kyI and R7 is

o) SRR B RO ARt
cyangs @l dieiidbpkar yl)- mm{nq(i b dﬁﬁ‘étﬁyllﬁ%b(azol 4- yl)carbonyl]morphohn 2-
(1-60 al gl am no- (1-6C)a

yl}mr:ﬂlp/k)pxxi an%wl]oamqﬁwamlm%)am@w
g %ggﬁéhﬁ%ﬂJ@Y g“ﬁg(?r?l:] léél(]:gar‘)(&nyl)morphohn -2-yllmethyl }oxy)-6-

(mdtlaﬂb)@ll )Whaz(dhlrl@()miﬂeyl

N- I

NP R FaD by g Distipaf R methyDoxy}N-G -

dldﬁlgmgg%@ltg)@%a E)AXX ﬁﬁﬁ%zg %llélﬁﬁnlgllle 0Iand wherei n an

het'é{(déll)[(:d ghlo@xp@ﬂ@n\fﬁ y])q:anb(alyé]mm’phqllmeiwl}mﬁtM)oxy -N-(3,4-

p na 1 2 t hi bstit t R2
ciehlBropBr Rt SR Ry geR ArET- 60 al Kyl each R,

Whi GhhRYeBEcHE 1B, %@eﬁ& tef faBE®Nncluldss B&h @friu@ﬁt EHa@iAnd

hal ogeno cyano, droxy, am no, carb

brandleldahmw alkyd Lgrcfv@ﬁewh asmrmyl ummmxl gl tert- buteYt;)aafi k3-8C)cycloalkyl

ook BT iy S S et S K. v

refdrénc@ElAin ki uial ﬁlﬂc%’érou d sucE)ls?li‘]]hy}bﬁU lafecpyetific for the straight-chain
(I-6C al kyl am no, | -6C) al k am no,

Ver§1pn euyalckaRyEa rtcbmdyx{mu fane %hakryqlllgglr gggwuch as “isopropyl” are
speg1;§18 % thL ghn?% cf" 111 1/{31{ F zlélr’c}gy egéarllcgsct)o?héﬁ% Cﬁlg é}%fﬂ%}’liyl groups
such:as “cyclopentyl” are specific for that 5-membered ring only. An analogous convention
applies to other generic terms, for example (1-6C)alkoxy includes methoxy, ethoxy,
cyclopropyloxy and cyclopentyloxy, (1-6C)alkylamino includes methylamino, ethylamino,
cyclobutylamino and cyclohexylamino, and di-[(1-6Calkyl]amino includes dimethylamino,
diethylamino, N-cyclobutyl-N-methylamino and N-cyclohexyl-N-ethylamino.

The term “aryl” refers to aromatic hydrocarbon ring systems and includes, for

example, phenyl, indenyl, indanyl, naphthyl and fluorenyl. Particular values of aryl are
pheny! and naphthyl, preferably phenyl.
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or a pharmaceutically acceptable salt thereof; subject

to the followi ng provisos: (i) when @ is aryl, then R
w0 2008/0876p of sub-fornmula (i) defined above aPdI/EBR®4/004137

the group Rl defined above; and (ii) the conpound of

fornula | is not one of the ?Ilomnng

di chl or ophenyl 3, 5-di net hyl i soxazol
-yl ('IShg:atia >h|e!| Fﬁygzﬁ%yqr%‘hgte%c{;cly (1nclude ring strl%/ctures that ?nay%e mono-

or b}@y% a X }ro TERL f?é(tl}ﬂ]}‘aﬁ jéH(s?@feoéf' vﬂu 8l Igﬁifcabl from 1 to 4 of

oro uran- 3- yl’car bonyl) nor p
whitiglis mh&egdaldmtwla}s«»xygefﬁ sulphu1 or nitrogen. Rlngs may be aromatic,
(et hyl oxy) g 1nazolln 4-am

noncarp A oIS RHGRRINS h TRE SEGF J1ak PRHDS PH PSR Fing syt nay be

aro B W) B ¥lheMhdmBarmatic. Partlcular examples of such ring systems include furyl,
di chl or ophenyl ) - 6- (net hyl oxy) qui nazol i n- 4-anm ne; or

benZoffu(apgl, fqt@hpdiobrplyhiotiany 3 thyénye drebeethienyio pphidyli piperidinyl,

quing th?(gﬁo%ré@l)\g’ém%mtl%qﬂyﬁ%%%ﬂi 1.2, 34-tetrahydroisoquinplinyl, pyrazinyl,
plpérﬁ‘ilﬁylsﬁ;ﬁglﬂ 62 fyeidatiifl, BeGEhbEn i SpHihaladikyl] purhf}Mqiﬂlﬁﬁ(ahnyl

both s ht- chai n and branched-chai n al kyl %
quiagehindscipn pnyl pyirebbrropsplidinyl indalyL, mdelmyl, léﬂldl olyl, lmldazolyl

I
ben%%ﬁ%%%gﬁ)y?gzo@ﬁ' 161%‘%% ;I@l ofa%ggr aq% %ﬁ%k&ﬁ{j ?%%%ol%l tlilaﬁolyl
benk&hﬁ%&?ﬂ itiaangdemotpholing, 2G!Hdllw-lbeﬁiiola(qchn121[ 4Hpis4 $Hmtlaazmyl
are specific for the straight-chain ve

1,2 éﬁﬂ?ﬂ(’%ﬂei@r“e‘ﬁ'@é@ﬂt 6xidignolylalyaazapylaheatiarobide lﬂy&benzofmanyl
dib Zghllﬁ)fﬁl 98 oxbSR ﬁg&%}ﬁh nyflgﬁgﬁ’x?ﬁ%%z&faﬁ f Qk%l%llﬂ?l, oxazepanyl,

ranc ﬁ Versi or onl y
tetralydios(l ;zluﬁiazmyt;Ilo]aﬂlloybtegalqu&lslutmazawl "Toycipopeidingll,’ ar e

oA P Br O BEPP Y, BORBHTGRHETTE. CEEPY BRI Syl ¢
tetr&ﬂr?/gw 1 'téﬂﬁlh ﬁuH‘Eﬂ r’[@&"%ydﬁ;tﬁ‘l‘aﬁymnﬁﬁl BRI Bh 1.

copetyox 'am no” i ncl udes
rretWﬂnbl&mm ;nczémdwilangemca,tomy,ch@b mayl carry adiyanagen atom or a substituent

gro?#/ ﬂ.@? %éﬁ@ﬂ—b?ﬁ]ﬁy@#ﬁm‘jﬂg ﬁéqg%reg ?a%ulfﬁ/l t]ne Bnor? in glg pe%ull{"gr%ents of nitrogen,

or tﬁé}ﬁﬁ‘lﬁ* QQHhNéd'tBl'tlEB?ﬂeﬁ%fQﬁ@ §fuchit by way of the nitrogen atom. A nitrogen
N-cycl ohexyl - N-et hyl am no. The term"aryl" refers to

atomrvaﬂ'an adaehmyddhgmn mayrbg asydizashie ghyedthe pererpending &Y oxide.

e PRSEN L PR b ROERpsPABTLON 0  compiy

arofaRdin Wature P P@ﬁl@ﬁl@bé)&‘aniﬁl@bﬂ such #idg sysTehﬁs inelude furyl benzofuranyl,
“heterocyclic" or "heterocyclyl" include rin

thiegyk benzetienyt rridyh guineloastindyle pthplazigsl pelawla%azmyl
t h :

pyrf;n{;jﬁ{ygglpyﬂfﬁzﬁn oo%?i'g%/f, ﬁ@ﬁltazcﬁﬂl?l,%fnnmhﬁ, pyx%l?l, indolyl, indolinyl,
isoindolyl, imidazolyl, benzimidazolyl, pyrazolyl, indazolyl, oxazolyl, benzoxazolyl,
isoxazolyl, thiazolyl, benzothiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl,
furazanyl, thiadiazolyl, tetrazolyl, dibenzofuranyl or dibenzothienyl.

In an embodiment of the invention, R' is a group of sub-formula (i) and R™ is a group
R'.

In a further embodiment, R is a group R! and R' is a group of sub-formula (i).

Particular examples of groups R! are hydrogen, hydroxy, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, or a group of the formula :
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whi ch, is a heteroatom such as oxygen, sul phur or

nitrogen. Rings may be aromatic, non-aromatic or
W@2005/0317by aromatic in the sense that one ri ngP@Of/GB2004/004137

fused ring system may be aronatic and the other

non-aromatic. Particul ar exa | es of such ring systens

i ncl ude furyl, benzofuranyl, “tétrahydrofuryl

wheggip hraih g Hireqtiboadpr is GyenS Grastianyly a giyeqt &gmd or 0), and Q" is

L I |,
- TRBEI 7 QAR acuilyf IR ARIETRAY "ol Y
(3-70y¢c yzoallyenyl- p]| -pEYadiajil ﬁ}dtaromlylmrﬁetﬁi;dcyclpy(]l 6G)aill{w,l
and &E]%gpgllz g‘%l( %\]1?;[;/ 01(ﬁ%fy§1%}ae! g%élilpn% g)?ag]ﬁi nﬂs%ty%ﬁt&%%ﬁﬁé}h@ears one or more
haldggg@ Lyl 51@?9}1&&&(}', ;@‘Rﬁ B%:l(yn arb'o% 1 sulfamoyl (1-6C)alkoxy,

nzi m pyra , azol (0),4 a
(1-6}@aik§a]_>tlazo(11y6C)all®thmy_l 3([1 6ChHlicpizulfoy], (beﬁfz)@l_khlmmd),yl ,
-l STt TRER G % Hroon il i e BCRIGRARER,
Nhﬂd@[(ﬂﬁt!)mﬁﬂ%ay&amd% adicaliito glf@fm)alkﬁhoyléﬂ , édlicayakatloylamino,
|

“tetrazol benzof ur anyl , benzot hi enyl oxiranyl,

N- (bﬁ@t)@lhylk(z @eﬂm@@}ﬂ@lmmt Nt fiabkolsyiangyl, " oxepanyl ,

h

Nw@lﬁi%@%#&%ﬁiﬁa@%ﬂg{ ? ﬁ dalllealmr?f/ W%m peridi nyl,
N‘(m@ﬂkﬂeﬂa@@)ﬁﬂdanesdlfbﬂ}dﬁ@ﬁw i di nyI

t et rahydropyri di n dlhydropyrlnldln

t etlnpattertny &r i lmsg]%ﬁy  frophycipgeds b C@X}yqu and
(1- ()‘Cﬁgllﬁcgg%(q ét;)?f(l)cgg r“%{%é&% gﬁ_\{l Egggm{mcg@%ab@ﬂn R \f?& \ gzél lBEQi?s one or
mo@th@'ﬁ}dxyfsabﬁiﬂmts %SUIFMB; gllb]!? lparﬁilfmi”absmbstauer(t@h}eﬁt)adlfﬂom amino,

(1D e i T Ry T bRAREA N U THB RSO BIoN Fed
_1\_1,1_\3‘6\"&1t ﬁ?%ﬁgﬁﬁ@ca\é@a}fn 1, stuﬁﬁmﬂzf [\Pgeiib)'%ﬂ%ﬂ@ulfﬁnﬁ'yf sRoen atom

erocyclyl group may be 1 dized to glve
iNIi&eth(bﬂkﬁ@nﬂhn@yN oxi de. The term "heteroaryl"”

f whi ch
conBH SRk SitPee FoRa Gk esenPH o Bl % aml es o
(1- L@}Ql‘ﬁoi*@%@){ﬁﬁ)ﬁ nll Wefé‘i’ﬁ aﬁ}u(lyJSC)ah@ﬁ%f%fréﬁlﬁﬂﬁfﬂun R! OpthIl’lally bears

hi en benzothi enyl, pyridyl, quinolyl, isoquinoly
1, 2mnt3rmlbaztu¢1y$ Wlpth inpy be ijbrsamenmdlf oty mwthom hydroxy, fluoro and

chl%#{pgaz | nﬁ’lF Rl qﬁuvﬁ]ec%(e% rfao(ﬂ\{ Flheyl? l%('ylp 8;!% g%/";PFOP oggé 4 %%rf)l’)ylme thoxy,
2- hgﬁﬁiym&@z olfiloroefitxdZ Pimethoxysthez 9l 2y2- dlfﬁm&i&hcydy,

nzoxazol yl, isoxazolyl, thiazo yI benzot hi azol yl ,
2,2 Est@ﬂhp@zthpw or 3-hydoxy Brmedyuioxy, 2, 4-tri azol yl

o AR ?,aér%/ﬂéjgeﬁle"? é%%‘?’ﬂ‘a"g ﬁ?lwﬁa%‘h’%éﬁagl ?/r:sht of

(1-4@)@11605@Y(&M@)@1kox§§ Fer iastaficeyR’ of sedetmdffﬁfnmhy(&ogd:rb nmﬂlﬁbxﬁi ethoxy and
is a group . In a further enbodinment, Ris aﬁ
2- W%ﬁ@hﬁiy k- By &apyeshoryy . pastGrirexample b TP Rafs Thethoxy.

%@?&ﬁla&%@ﬁnm R & RYRr0865 COYR X Wherein R* and R®, which .
may be the same or different, are selected from hydrogen, (1-4C)alkyl, hydroxymethyl,
hydroxyethyl or halo(C1-2)alkyl, such as CH,CH,F, CH,CHF; or CH,CF3. Where R* and R’
together with the carbon atom(s) to which they are attached form a (3-7C) cycloalkyl ring, it
is preferably that both R* and R® groups are on the same carbon atom. Thus a particular

example of such a group is a cyclopropyl group.
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(2-6C) al kenyl oxy, (2-6C)al kynyl oxy, or a group of the
formula : Q- X3-- 12 - wherein X3 is a direct bond or
WO 2006003863 particularly a direct bond or O, aneCI¢BR®4/004137

(3-70 cycl oal kyl, (3-7C) cycl oal kyl - (I - 6C) al kyl , WM R )
(3-70) cycl oal kenyl, (3-70 cyc :?al kenyl - (1 -6C) al kyl
60C) al k and wherein

het erocycl vl or hetgrocyclyl

any Q%T ‘é?r %i RPf Enareghsgeen the Na]éie stbsitibl)aénl or2. In
par®BhiaPRRld ¥ogars one or nore hal ogeno, (I- Calkyl,

hydr oxy, cyano, anmino, carboxy, carbanoyl, sulfarmyl

( I - ) apibirylar @hboddnaht XP ishi digect bo&C) al kyl sul finyl

i - 1 Mol 52k oot o 4E6) Bvirea ermmytich as methyt or byl and

in Mridui&G) aldkebanbaroyl , N, N-di - [ (1-60) al kyl ] car banoyl
(2-6C) al kanoyl , (2-6C) aI kanoyl oxy,
( 2- 6a3 aitekhosplestadfeom C(O) SO,, -C(O)NR™-, NR-C(0O)-, -0-C(O)- or -

C(%(r-“g%egk Sh&(ﬁ?"a‘{ﬁ% 6%%18’?]ST¥‘I%36@%}’IWI ] sul f anoyl ,

(I -Eﬁf@hﬁﬂmﬁ w't gm)g;
N-(I Q) al ky al kanesul fonylam no. In particul ar

e @rcqoatpwn@lﬂﬁftﬁﬂdmu@dﬂ, Z(i$ s @yted fromyC@)d-NR'*-C(0)-, and -
O_(%qu al koxy(Il-6C) al koxy, wherein any (I- C)al koxy
up in RL optionally bears one or nore hydroxy

subkltantdmbtkﬁmélﬁuZﬁﬁ IOII(@D FherlROYis §1. subst i t uent
sel d from am no, 4CE al kyl am no,

][%( HESLIREN %}ﬁmn% IS oyl ,
N-( ky anoyl and

ﬂ’fefeg@#/ C;-‘@(]r(ﬁ

N, N- di yI ] car banoyl , sul f anoyl ,
N- Asn@lﬂ«t kg’lhs fdﬁ@lnmbdn iagsd3- 7C)cycloalkyl is, for exam[gle cyclopropyl,

cycfs\lgrl}tyg gg&p é%%gﬁr y%phe;{cjlac;%g%gglnoitagnlc]:ﬁeptyl
(1 -kl Q%He(t& o@@l iK%y ftalﬂgg ¥ %Jioqﬁﬁlcasq%é&kd 8%) HK Y maximum

gr oup vmthlanoplona ears
degeng s saturpsionyor weiidly satayatbde (iteheing apseerns retiihing seme, but not the full,

I rox oro and chl oro, for_ exanp
R Sk el N CHE I .
selected @i @mgeﬁemh@g% andt smfﬂf @&Yﬁ&t%mﬁmlgg bhHeresbRoxys.s bonds),
2- met hoxyet hoxy, 2, 2-di fl uor oet hoxy,
and jinsedvig 2 8 r5HTesat aﬁ@myorcﬁ ringz mijrogexstoB: (paividddahe cxy is ﬂcm thereby

qua@ﬂggéﬁ. ﬁ@;t lﬁ%vélﬁe(sfi%g@;" %}%ﬂg{%{f&m h%lgrlehg?& ' ,0 4(2n|yL azet1d1ny1
tetrabgtimdtadylf teaahyitepReey, oﬂ&@&ﬁ}@ Xdaz@3AR9K }Syﬁﬁﬁinyl uﬁ)ynrohdmyl

oxyet hoxy and 2- hydr oxyet hoxy parti
morg&(ﬁewaﬁl éetgéfhy&r(gﬁ(fidblamm 4, lnélph@ﬁﬁvahydmo é %@rmlmlmendmyl
horrfgg%@%gf’ﬁf‘v \A;ﬁpln%eﬁgzn?ﬁ, %6p§pe§az@ﬁﬁy &h%ropyn&mj/l, %rafly&'opyndmyl,
dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, tetrahydrothiopyranyl,
thiomorpholinyl, more specifically including for example, tetrahydrofuran-3-yl,
tetrahydrofuran-2-yl-, tetrahydropyran-4-yl, tetrahydrothien-3-yl, tetrahydrothiopyran-4-yl,
pyrrolidin-3-yl, pyrrolidin-2-yl, 3-pyrrolin-3yl-, morpholino,
1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl, piperidino, piperidin-4-yl, piperidin-3-yl,
piperidin-2-yl, homopiperidin-3-yl, homopiperidin-4-yl, piperazin-1-yl, 1,4-oxazepanyl, or
1,2,3,6-tetrahydropyridin-4-yl. A nitrogen or sulfur atom within a heterocyclyl group may be
oxidized to give the corresponding N or S oxide(s), for example 1,1-dioxotetrahydrothienyl,

1-oxotetrahydrothienyl, 1,1-dioxotetrahydrothiopyranyl or 1-oxotetrahydrothiopyranyl. A
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may be the sane or different, are selected from

hydr ogen, (I1-4C)al kyl, hydroxynethyl, hydroxyethyl or
whadospsld7e) al kyl , such as CH CH F, CH CHF or QCTIEB2004/004137

Wiere R4 and R5 together with the carbon aton(s) to

whi ch they are attached form 3. (3-70 cycloal kyl ring,

it is preferably that both RZ% and R5 groups are on the
suitgblpwalys fergwch e GRRUPTWRISh Regsal oF 8 @K Or éu%wswe%ta ésh fof example,

C I
2ol BiBLifyP Do R SRRy ol R SxoBReR Tl o
ZSJdaimpgmeolsdlﬂjll drdjfbﬂmymp@eﬂdihyl parti cul ar m is 1 or O.
artlclar X2 i di t bond.
" Pl Tor e Herlat riramic, PR ERE gF Biyaly
satuZé'tE@3Q§7 MRWEre PhoRbRlic h&@ﬁi)c AyPRaEdsi vkt th%nﬁr(%gn or sulfur

Irect bond. Z 1s sui'tably se ecte fromC(O
heterﬁﬁtcl)mdb@upnalm o1} Dyteroato@sGeteyted drom nm(og)zmoxym:.trgl Rlfur.

Exapmle S S R0 L kAR BT APl gy pmorpholinyl
CLr 1 I omapipe | TE&XAN 1PLLAZ
tet aﬁmm A0S afif ?mﬁcﬁgg 1% @p rﬁhrﬁﬁ [ﬁﬁé I@ﬁne%{ H@m@]{, @é a 1’%%1

dlh}’@()@ﬂdmW@FréhﬁfwmmylsdlhvdmpYﬂ@dﬂfwﬂ,ttﬁ@@hymml
|
reirfiplap@niely g hyhRl OB ¥dbodndbil 1 Po' tFor©

exap@tier payiehlapvam for Q}/ erlcialel 0 exaple ofeRirgatic saturated or
cycl ohexyl or blC%ClO[Z 2. 1] hept yl

I cl ohept
pam}lhy jatugathd ée ﬁé?@‘?ﬂee‘i/ monoaycle hetaroryclyl wiegs. il ﬁ'ﬁlﬂlg aiirogen
hetgrgﬁtgﬁla’c}%ﬁcﬁpflbnaﬁg/ ?h%}gx(%af@ﬁ%' AL FitRee? Shd Sitfur MMich rings
tu . ring systerrsretalnln
are $iaka] tolO rtxyta mﬁ@czfrud)ﬂ atonlegrches aor axmmlel,raabmahnyl Bymralinyl,
10. menber ed rml‘rllgg%cl jc.rin

DY B8R G GBS RO B e iy
horfl éeergﬁ%ylcﬂ’iﬂyé’ﬂog H@in Yetxgh iro rﬁhf?ﬁ dhypapPdsldingnd

la ari bon a aring nltrogen atom
tetr@lnrdmpydlﬂddﬁﬂyh twtraingdrotlmopm‘anyl loe tle@yloquhahgyln M@ﬁ)partlcularly Qlisa

nonoyg{ngﬁé ?atl\llrgge eqsr&)aﬁgrfﬂlg s%téllfqu]%d%; %e%f(ﬁxpg@?rgg mdnocycllce}lGYerOcyclyl ring
w1t%$:or‘% %I rrﬁtg?{é’e%r}iélteroﬁ&%@ Nyhich X3 7ERARM to tHYFrb@ XAYD-,by a ring
carbon atom, more particularly pyrrolidin-3-yl, pyrrolidin-2-yl, 3-pyrrolin-3yl-,
piperidin-4-yl, piperidin-3-yl, piperidin-2-yl, homopiperidin-3-yl, homopiperidin-4-yl,
piperazin-2-yl, piperazin-3-yl, or 1,2,3,6-tetrahydropyridin-4-yl. A nitrogen atom within a
heterocyclyl group may be oxidized to give the corresponding N oxide.

In a particular embodiment, Q! is piperidin-4-yl.

In a further embodiment, Q' is piperidin-3-yl.

Suitably, the group Q*X'-Z- is linked to a nitrogen atom on a heterocyclic Q! in
particular when the group Z is a carbonyl group C(O).

The group Q' optionally carries further substituents.

In one embodiment, any available nitrogen in a heterocyclic Q! optionally bears a
substituent (where such substitution does not result in quaternization) selected from
trifluoromethyl, cyano, carbamoyl, trifluoromethyl, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
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nor phol i nyl, tetrahydro-1, 4-thiazinyl,

| ,1-di oxotetrahydro-1, 4-thiazinyl, piperidinyl,
whorespses i di nyl, piperazinyl, honopi perazi nyl PCT/GB2004/004137

di hydr opyri di nyl, tetrahydropyridinyl,

dlhydropyr|n1d|nyl tetrahydr pyr|n1d|nyl

G on e\ o Sl ap drﬁ‘%@gm &/ﬁrfET[QdﬁﬁbﬂW}S“lfamoyl’
car 185C)RRYL, Nﬂ){ﬁsefdﬁﬁﬁ&r&%‘) (L&t aalydr of uran- 2-yl -

tetra ydro ran-4 tetr rothlen 3-vyl

M,N-ét-r<mxcdalhymadmnnmamualkymm)aletmw1;60)a1ky1

e Rphrestinil ek R e o TR, Do i no,

N-(Piﬁmlkﬁt(a éb)xikan@ylwﬂo@ ec%my}h an@l(pec?dﬁwcyaambnyl(l -6C)alkyl,
ormpl peridin-3-y honopi per’i d 12/
p| p\@lneammnx(ybc)enlkw &&Qhﬁi@nyll (2-8¢)alkynyl and (2-6C)alkanoyl group

w1tlgp gH,]ORf ?%q“:f ﬁubgl? uep %r | a1 aéléa%%ta%gen § 6;&:9091%1?}1 gﬁbsﬁglt%&lﬁy one or

moﬂl sViBstithkts; YhihSRayd tﬁ@ sahsh@br Sfferent] eélsoted frofm Bu@bpditoro, hydroxy
1- di oxot et rahydr ot hi enyl , 1-oxot et r ahydr ot hi enyl
and](I ﬂfaalbx]@g@ilpmgﬁm@kl]ﬁa @mﬁﬂgwm sefgcted from Cyano, nitro, carboxy,

t
(1 %Cl)gﬁg hlygﬂ%(glgﬁ%@?] (ﬂgc}scra/?ag&}ﬁ FRa?b,Z&%e{%lng?'lé E?&S%&PJ)IL@ 4@511@1 and
Rbﬁm®8ﬁ@Emsm@sﬂiﬁuqmor exanpl e, 2- oxopyrrolldlnyl
2- oxppi perazjnyl, 2-thi oxopyrrolidin

2- R O?ﬁ’tﬁ’élﬁuiﬂp?f’ﬂ’ on QHTSaYﬁﬂ@Q]SW’be iyl ﬁw’he &ing 1 or 2 (suitably 1)
subgtltﬁ L 0 écpﬁaémqiaﬂ?éleno RanhobHedyl, CFhtE itk 'hy@oxy, amino, carboxy,

|nc ude or exa non- aromat’i ¢ “sat ur at ed

carlpandyl a(masmsmu (abEmIRersh (2-GEatlpnd 1 rsHobipey i (d 6c>a1ky1annno

- E6EIEN Gt andaRombmapigminons- G okatRrbariobthant lamig.

hydfrr(:bﬁms 8C§Jlfe§aeéyanee<1y9@ﬁu@m ChnﬁHJ)(ﬁ%C)aﬁ?ﬁ'(P%@alﬁillaﬁﬂl&dﬂ -6C)alkyl,

i nclude azetidinyl, oxazepan

rrolinyl
di- [py6€&ﬂ1k}d]anyh9(1rﬁﬂ)plkdl amiy(]l 6@)@H®&Y(ﬂcﬁ®aﬁ<§/h t hi azi nyl,

S RS Sy By LA

t etlﬁlﬁféﬁ(ﬂh@ﬁi’&’lbl&/@ifﬁ)’{f chtirigy €6 @lﬂiéfltlﬁhﬁloﬂ)ér than the group Q*-X'-Z-.
tetrahydropyrim di nyl tetrahﬁdrothlen

t etWéthcQ ol ﬁ@mﬂry&nws Bhitablyi %ﬁ@mhﬁ;gﬂd hefegparybfing which
optf())%ﬁlw g’o%ta%{x Xr%l &%ﬁmfe% %artd)rﬂg L LI' ?\g?ﬁ? lngro?en or §ulphur In

aronatil C Ssa turate

parﬁanmeqéck RRORAYEIh @uﬂyemaelgaypyrwlyl rpryf:agmywu pyhindidiniyh @yridazinyl,
ni.trogen heteroatom and_ ogptionally Qr eter 8@5
l)ar L triazolyl,

pyredyletnidapotylopyrazalylo gesrobfids e iy thlﬁ%ﬁllélhlsPF

Ly t Y. g
1,2,4 tﬁléfcﬁgl 8az ez%z% 3’? fu zﬁh@f trhgqﬁlﬁe%gpl atEt%Bro cﬁ U(g ?r 16 Rlembered bicyclic
hetérehnyhhyglsys{dm éudhfusamnrmlnyl mogmmohim;dydlnnohnyl quinazolinyl,
pht %g;gg&lg%{;l};g 1H§/’ 1&40& :lgallg;gglglmb Zggﬁﬁﬁﬁr‘ggﬂzg%ﬁnyl, benzimidazolyl,
bagb@Mgggpgg nyl, tetrahydropyrimdinyl,

tetrahydro pyr anyI or thionorpholinyl. Mre
parParumlardxylrr@]@suscladmﬁ}rmembfmd riogsarch rafusyl, drienyl, pyrrolyl,

pyrﬁg{lt%llr %&c@y ! g{q%taﬁl? 1§dxazolyf th1azm:f}r/]b 1so‘£‘13‘uazgR/ﬁ1 olcy 5 Itnazolyl 1,2,4-

triazolyl, oxadiazolyl, furazanyl, thiadiazolyl or tetrazolyl.
Further examples include 9- or 10-membered bicyclic ring systems such as indolyl,

quinolinyl, benzofuranyl, or benzothienyl.
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with 1 or 2 ring nitrogen heteroaton(s), which ring is

linked to the group X -O by a ring carbon atom nore
w@200si080abar |y pyrrolidin-3-yl, pyrrolidin-2-ylPCT/GB2004/004137

3-pyrrolin-3yl-, piperidin-4-yl, piperidin-3-yl,

pi peridin-2-yl, honDplperldl 3 yl,

R T 5 i SRR .

pyrfdINEMEH )gﬁﬁdé'hn [ BB ofBYn € BehdbtRRAyL O gi ve the
cor respondi ng oxide. In a particular enbodi nent,

QL
| s WheerQ “dis mryd-iy1s sujtably S¢la¢tt:dh &omeptisodi andmaphiyl, ipgrticularly phenyl.

Fo Sl ohi sy e g PPackal efing For piitevens.

whwﬂ ey tHRehDEPrtPorliffSredt, 6@5&@@Mbm9{a%gén@(l@)irox'§hﬁ1tﬁ)f ammO cyano,
QL optionally carries further substituents.

caremsol (el 40 IKath € 9iogen i i AeStlyseonlcl-
gl B 1 OB e BT AR B BB R eaita-

4c)aﬂdch;§@§ifn6ylom trifluoronet hyI cyano, car barmyl
trifl uoronethyl ((: 6C) al kyl 2-8C) al ken
( 2-Bd)wharsingny ((-ACHEY) <P<rw2t4@>61 anqyJ 6&3%%%1}1@&1 fqptippally bears 1 or

2 sﬁs?ﬁ%% \g%ﬁlggkﬂ 2%3&16 s:#ll &%ﬁéﬂéﬁ% ¥ORLEP Y 'halogeno, hydroxy and

r banoy
(1 GYE)hl-kgﬂ afd/br-dpBpailkyd Jubatitvantyglected Trom cyddobQ) & ladirayl, ,
I f amoyl ,

Ri-kéﬂlyl[ 1| 6@%;19@(3, 2Té®y4 St ?&D %@agglﬁgg}pﬂ ar&s\lglalﬁg, |wherein Ris
hyd%éﬁln é)(f‘(:f ?F&éﬂggl%g RMQY h&droée%) cﬁfl(@éﬂO&alle and wherein any (1-4C)alkyl in

al kyl ] car banoyl (
R* ¢rR 6(@1a)hkli§nbgah( dneGCnadri yubstltuents (for example 1, 2 or 3) which may be the

rr%é) 61% 2l Etgc,g aﬁlo&rbl(l? %e(xj aq%g%ydroxy and/or optionally a substituent selected

froﬁl-cg,gmﬁ@}l@hkyt aqlgoxg,(:) al kanoyl am no( |l - 6C) al kyl and
(1 oxycar bonyl (1 -6C)al kyl, wherein any

(I @ aanklﬁ togezhegg)lm the mtroge(x gtcgqoawmyh mey@ﬁ@ attached form a4, 5 or

6 iR TIaANE s OB iy Pl A R R TR 5P

subStitusms, Gwhiblbﬁiall,f ﬂa@ﬂf&@mevdilcﬁlﬂﬂereiﬁyb@aﬁ henilaBleeingf carbon atom selected
di fferent ected fromfluoro, chloro, hydroxy and

fr01(1|hal4>«gym yrroxsnd 46 abkyt rrshdr3G)alkylensdioxy. FSHmARionally bear on

anyh frﬂob)q(é( ?FQ H]SZ) gF‘J& 9 sul?sﬁ'i%ﬂﬁléwrﬁ(lhe v\ﬁ% ?ﬂgé (i’g(%)t therﬁ% ?%aéeérﬁlsed)
selsated(ﬂrorﬂ@-&Ckalﬁ@dél@all&nhyldmd geAChlkylbulf@yhl kyl . QL

¢ i el G Qb o ATk i GoSBPESFTEdS fbfdtuent o the
rin %hgg&e R* hhd fyzb t@ggﬁgm}a'me B0y %teféltta Whidvae £ %6 attached
optioRalbyh@erk gmeydr, mgre sdl@s)tlalhdnm(@fm P ]aIZLQtBa,nwlnloh may be the same or
different, selected from halogeno and hydroxy and/or optionally a substituent selected from
(1-4C)alkyl and (1-4C)alkoxy.

Particular examples of substituents for Q? include one or two groups, which may be
the same or different, selected from halogeno (particularly chloro and bromo and fluoro),
hydroxy, nitro, amino, cyano, carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, (2-4C)alkanoyl and
(1-4C)alkylsulfonyl, [(1-4C)alkyl]amino, di[(1-4C)alkyl]amino, N-[(1-4C)alkyl]carbamoyl,

and N,N-di[(1-4C)alkyl]carbamoyl.
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di-[(l-6C)al kyl ] am no, (2-6C)al kanoyl am no,
N-(I-6C) al kyl - (2-6C) al kanoyl am no, hydroxy(l-6C)al kyl,
we y@n0dd766C) al kyl , am no(l - 6C) al kyl PCT/GB2004/004137
(I -6C) al kyl am no( | - 6C) al kyl ,
-1 (1 - 6C) al kyl ] am no(|l - 6C) aI& yl anlclI I ]
-6C) al kaxy(I -6 kyl tionally als ears
V@?ef‘tlﬂ PBY 62 &B@ﬁnmeg%p iy %Slﬁé‘i“tuPl&ttﬂna& %Wé‘é}]é)‘ bears one or
two%b&ﬁ%ﬂtse %H&h lib.@ﬁé {HeWeRE %lr Qifdn! Q?c‘&tetdrf?orﬂ 'Ilg&&Banna((l -3C)alkyl,

het er oar I't 1's suitah
6- madbereegin ey é]r -$@)ajityl igravgy mﬁalsuhstxblrrﬂnlt ong)’ |0Pt10mﬂydleﬂ§ one or two

N T R CTR AT

haldd3h& lcu@a&{y é}nbro AAM b Piiculdny fRbe)nyl . pyridazi nyl,
yrro jm dazol yl, pyrazolyl, oxazol yI i soxazol yl

t h| Sm jsgmsuhsgtzl(tﬁcgpr substiputgd by pé}zﬂ@qﬂkyl group such as methyl, a (1-

|
4@51&@?&%@.9% S e §ORP B arah P b BB ARl amine

nitrb,] d¥An&, YafRMoyY @[ @4 CYdikpDbinityd such a9 dlustioflamitlo, and N,N-di[(1-
C|nnoI|nyI qui nazol i nyl , phthala2|nyl qui noxal i nyl,
4C)ﬁ1deP%rbamP§1§|Uﬁlél a1 iV 'Wﬁ%@?%b%ﬂ%’ benzot hi enyl ,

be |y
extabrzrdpgbgpén 52 o §£§%ﬁ%€6@ Cf%all é\é&?hﬂéﬁ ﬁy arﬁﬁb £Y13%oup such as
methblll ﬁﬁ]lkbgclznqlﬁ@aftﬁhhaﬂy bmiﬁca,thlqtg or ﬂml)ndlal,mhyd;_ nm(x,az/ah(y,:[(l-
i soxazol yl, thij . i sothiazo l, ,-ri y ,
4C)alkyllamings figkStAf alﬁzsﬁi%raﬁnafav typs dimgthy T %@)%Cﬁﬁbmﬂ
and%l\ltcﬁm)aﬁ;gé Hedib xﬁ&%ﬁ%@s’?@]\ﬁ&ﬂeﬂ@l&ﬂﬁa&o 107

|cyc Ic ring systens such as |ndonI
qui Switabhy®? 1staamzyifgnmqmpuonmlﬂy béxalzimtddl ey (1-4Chakkyl giupesuch as

me %r g%lfqglenarépﬁﬂﬁaﬂy Srgggi Ff‘cg 0{5 }191‘8 ,f;]%)l(lr% ?Pld%?’)ld Hbyalkyl]amlno, di-
[(1&@')&19&1 dMiho sBANAQEMERY béhnn@ IN- tx;rr ) ik%rﬁaéfbaleeﬁrﬁi -B8(1-

, |t 'S swtabyse ected enyl and
4C)aﬁcpﬂtmiahmoplaaut:h esuNaAY-Himgiindearbameyli t abl e subst i tuents

;SL%?{S%@?{% hl}’%g‘%ﬂg r@é@gﬁqﬁsucg 3%@1% (]bu? fipa %ﬁar is hydrogen.

SelE%Qﬁnﬁddgﬁéﬁt@lf%aﬁ%nubﬁdmwz ofBt ro, amino, cyano,
car banoyl, (I-4C)al.ky (1-4C) al koxy, (2-4C)al kanoyl
andExampiey ef Wa@g i3 éhlgﬁrtltuems armhglagwb faaarbﬁaoyl tnﬂuoromethyl

PRI GoM gy - o

N,N-ti-f Q6@ ikl c@barhidyl 4C) al kanoyl group within (2
optionally bears 1 or 2 substituents, which n'tg t he
o e par e AT TR 5 HATRAFLBRSHAn My b GRging e it is

sele% reg%%rﬂ laﬂr%é ge?é] ?Jg@ dl‘ﬁEﬁé ﬁw’éﬂdx& Al pﬁfﬂu()ﬁﬁﬁgthy“‘le I( 2 %@ﬂkyl,
(2- 8C)a1keny1 (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylamino and di-[(1-6C)alkyl]amino.

In a particular embodiment at least one R?, and suitable all R* groups are halogeno,
such as chloro or fluoro.

Particular examples of the group of sub-formula (ii)

G

(ii)

in formula (I) are groups of sub-formula in formula (I) are groups of sub-formula (iii)
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(2-8C) al kynyl, (I-6C)al koxy, (2-6C)al kanoyl,
(2-6C)al kanoyl oxy and N R, wherein R is hydrogen or
w@ keod@3Ebkyl and R is hydrogen or (I-4C)al kyl ,P@EnaB2004/004137

wherein any (I-4Calkyl in Ror R optionally bears one
or nore substituents (for exaggle 1, 2 or 3) which may
be the sane or different seléectéd from hal ogeno and
hydroxy and/or optionally a-<sths iR'Uent sel ected from
cyano, and (I-4C)al koxy, o d R together with the
nitrogen atomto which they e’attached forma 4, 5
or 6 menmbered ring whi ch“does[ not Rcont ai n oxygen,
which ring optionally bears JKtor 2 substituents, which
may be the sanme or different, on an available ring
carbon atom sel ected from hal ggeno, hydroxy,

and nmay

| -4C) al kyl apd (1-3C)al kyl enedi oxy,
Whgrﬁtqnﬁﬁ’gh yOIb%gils Byregen and hq etherds halegens, suabggsichioro or fluoro, and

r i nON i s not thereby . _
D B R e o oy o€ B it gore
andP{iticulay ek doypleudffsnnly brouphiake Bhel Glo2-80¥ropheryE) i Ktioro-4-
5 fludk lg2-4C al kﬁ&gﬁ/l grogﬁapresent as a substituent on
YRROGRYh FSpRsT BYOR-ZHYORPPERt her with the nitrogen
at O1f 4 Srevd HY¥m t: i [S _Oone
or nor gr ggtbegtrﬁn} uent é{t ((%if gIre 12%5‘%%?’2‘8% C&gg{))l#%é ?‘?Q?Aﬁiecgﬁner al structural
forpylp (W9 shomen below: or di fferent, sel ected from hal ogeno
and hydroxy and/or optionally a substituent selected
from (I-4C al kyl and (I-4C)al koxy. Pa arR'éxanpl es
of substituents for Q include one o gr oups,
whi ch nmay be the sane or different, ed from
hal ogeno (particularly chloro andi™r omy” and Rieior o),
hydroxy, nitro, amn wano,_.car banoyll, (I|-4C)al kyl,

| -4 , O al/k y SMORIky! sul f I,
E(IQ%%‘#FI?‘E/I rri,r\il4)a[(aln? ( ) yIeEen

yl ] am no,

i V-] (1 -40C) al kyl ] car banmpyD7 axrd /Jh
N, i V-di [ (]-4C)al kyl] carbarmyl .- 1'}\|- and wherein any
(2-4C) al kanoyl group iR'a substituent on Q@ optionally
bears one or two substituents, which nmay be the sane
or different, selected fron1ﬁ§broxy and (1-3C)al kyl,

10 wheagid wherein any (1-4C) al kyl group in a substituent on
Q@ o tilgnal I Y, bears one or two substituents, which may
be R AR Saand RY achi dsfheratutiefors dbfimdded f r om hydr oxy,

(1 +4C nd hal ogeno (particularly chloro and

rmrléeh %?r‘t%%%]ﬂjriy fluoro). Suitably @ is

ungub®t | bepeshgor substituted by a (1-4C) al kyl group

such as nmethyl, a (1- 4C)al koxy group such as methoxy,

halQden! ppheteiosuyl as hgreinbelivr defitedywhioh nfdywerop)ionally substituted
] Lt#0,. cyano, carbanmoyl, di-[(l-4C)al kyl]am no

15 as h%gléig’gg’gg‘%{h%e’tdhyi ani no, andi V. iV-di[(l-

or a pharmaceutically acceptable salt thereof.

In the compounds of formula (A), or a pharmaceutically acceptable salt thereof, R!,
Rls, RIG, R”, p and Q2 may have any of the meanings hereinbefore defined, or as defined in
any one of paragraphs (a) to (n) hereinafter:
20 (a) R'is methyl;
(b) RYis hydrogen, fluoro or chloro;
(©) R is fluoro;
(d) R'S is fluoro or chloro;

(e) R®is fluoro;
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4C) al kyl ] car banoyl such as "-di met hyl car banoyl .
Suitably @ is a heteroaryl group optionally
wasosares ed by a (1-4C)al kyl group such as nmert¢my/GB2004/004137
hal ogeno (particularly brono, chloro or fluoro),
am no, nitro, cyano, [(1- 4C)ﬂ kyl] am no,
d

di- [ (1540 al kyl ] agi no such as™di net hyl ami no,

i @~[ (R 45 @X‘ﬁéﬁ% ﬂ]PB"é’rﬁWlﬂ,Of%nd L

f gl [(RU@@Igg@n}car bar noyl such as

i V,1V-di nethyl carbanmoyl. Suitably Q is an aryl group

dpti orislOporslubstituted by a (1-4C) al kyl group such as

r@t hyl iSI?)al ogeno (particularly brono, chloro or

fPuor §®Yamino, nitro, [(I-4C) alkyl]anino, di-

[ -4@islikyl ] am no such as di met hyl am no,

i V-[(l-AQ) al kyl ] carbamoyl, andN, i V-di[ (Il -

A8) al 111} amppiensjly ssbatitited 5-)or, 6-Mentibrretiiog Oe ar baxmyiberddheteraryl
IS sui r ({-3C al kyl such as nethyl,

but in %at%%%éﬁg‘?&%d%/%%gen. In an enbodi ment of the

i(BventQ’as a hatercargl,ring selecibd fFonRmR! @surpéonsitliha bl RoRBolyl, furyl,
subst i t-ue)at s are hal o%gno, car banoyl, triflUoronet h);i )
ALY

(- c)t]élpk | Pyl gyano olylpinddlyaldeneyinyl, benzofuranyl, and
NN o KRR, 10 sine may. be optignaliy spbgfituted by halogeno

err_blo_d i(pmﬁd_:ulanl\yltbm_nﬂs chibrcb or ﬁélit]{i‘op A Qgid, O (L-40Palkyl, [(1-

ani || I It 1S ecte rom nal ogeno, cyano,

nitr o?%@kﬁ%@?oa‘i“r[zﬁ‘ ,“C%qlkxllaaan%ﬁ@w%,imeuhyla{giw,mck
2-8C S 5

(5 60y SN acbausof AN e aCan SRS Lot A

(I - 6ChEnethylambamoyhd di - [ (1-6C) al kyl Janino. In a

RS R o tnep e SRy st eciseene kpsshenlary brogs, shioro or
rt - afe _ _ e

n § or, SHADINIAS, Gank 6 40) R AL SERIANS dorly

(1) afe)dkdiasne suchuas-divetylagifs,iN-Jd -ABakky(Jeirbimwlend N,N-di[(1-

one o 7.k S. hydroger d the other is
hal ogg%gs,} l%gﬁcgaf}b%éjsoyl Fﬁcglrag APO& 'C#;]Wgth]&?r%éﬁld’yBr ef erably
fd)uor @?isgpdnR16 i s hal ogeno such as chloro or fluoro

nd particularly chloro. Particul F\y exanpl Es of such
E}Eﬁfgf‘éﬂ%rrfémaloeﬁ opldopnele (8) ahsvenk| is roethg, B isflmerb, R' is chloro,

17 | i~al. - -2-1f| h l... !
R KBRS oL P4l P e SRS e @ ot
in ahpoee offpergengsdk) et(ausioveal formula (A) shown bel ow

In a further preferred embodiment of the invention, the compounds have the general

structural formula (B) shown below:

R17

v HN Ri6

O XN RS

0 7

QL%CHZﬂB”/N
@)
(B)
wherein
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R17 (A) wherein R15, R16, and R17 are as hereinbefore
defined; RL is (l-4Qalkyl; pis 0, or 2; and Qis

wa@eoos/osn7ehet eroaryl as herei nbefore defined, wWGCTGBaEY/004137

be optionally substituted as herei nbefore defined; or
a pharmaceutic ally acceptabhﬁ salt thereof. In the

Qungds of formul phar maceutically
EE %bi@dsPal ?ret%éxe@é?befmdeﬁaﬂsi R16, R7, p and Q

y%hl? p_4g513>{n}qf t he neani ngs herei nbefore defined, or
i'ne any one of paragraphs (a) to (n)
hereisiafitoel; arfdda) R1 is nethyl; (b) R15 is hydrogen

T Bl P i e, RS ol s o

5 heré1hl§l§51%défm&h| oro; 1 7 (g) Ris hydrogen; (h) pis 0 or

10

15

20

25

(1) ; (1) s 1; Ck) QR is an optionally substituted
5 @rarﬁmmmeh@dlymw@takdtrsaiﬂhﬁ@nf;ered het er aryl ring

Seflgg rgollgﬁjoglflh 3 H% o&glgf?p(%& o%gal%?%%ceﬁ?c?al hgafc(:g Zp‘%ﬁ?bl%( af {8 Rof, R,

RIETRISYRY b Bh@QY ayPytéd shy of thY frésihyd herﬂ)dbéf@f@kﬂeﬁﬂeﬂ el ay ldefined in

qU|noI|nyI benzof uranyl , and benzot hi enyl, and

any\Gine 06 prragrphs (@ iy(Lhigreipaliespt i onal |y substituted by

ogen cularly b hi fl
IR POt R BB i 2L T g )

49) aI RH ﬂsaﬂyumgen dluokd br 4Dt kyl ] ami no such as

%Il)mat T{y; gmurg)?o N[ (I~

(d) R is fluoro or chloro;

(e) R is fluoro;

® R is hydrogen, fluoro or chloro;

(2) R is hydrogen;

(h) pisOorl;

(i) pis0;

Gy pisl

%) Q?%is an optionally substituted 5- or 6-membered or 9- or 10-membered heteraryl
ring (as hereinbefore defined);

D Q? is a heteroaryl ring selected from the group consisting of isoxazolyl, furyl,
thienyl, pyridyl, pyrazolyl, pyrrolyl, indolyl, quinolinyl, benzofuranyl, and
benzothienyl, and wherein said ring may be optionally substituted by halogeno
(particularly bromo, chloro or fluoro), amino, nitro, cyano, (1-4C) alkyl, [(1-
4C)alkyl]amino, di-[(1-4C)alkyl]amino such as dimethylamino, N-[(1-
4C)alkyljcarbamoyl and N,N-di[(1-4C)alkyl]carbamoyl such as N,N-
dimethylcarbamoyl.

In particular compounds of formula (B) above, R!is methyl, RPis fluoro, R is

30 chloro, R is hydrogen, p is O or 1, and Q?is heteroaryl as hereinbefore defined or as defined

in either paragraphs (k) and (1) above.

In a further preferred embodiment of the invention, the compounds have the general

structural formula (C) shown below:

SUBSTITUTE SHEET (RULE 26)



4C) al kyl ] car banoyl and "A*-di [ (I -4C) al kyl ] car banoyl
suchas N, Ndi net hyl carbanoyl ; (m Qis phenyl
W@pios08Eb3 y substituted by hal ogeno (parti cul apCH/GB2004/004137
bronmo, chloro or fluoro), am' no, nitro, cyano, (1-4Q
al kyl, [(I-4C) al kyl]am no, L(I- 4Cal kyl] am no
such as di nethylamino, N-[(I -ZC) al kyl ] car barmyl:{1 ;
andi V,i V-di [ (I - 4C)al kyl ] carbamoyl such
/ -di nmet hyl car banoyl ; (n) @ is phenyl artl cul ar
conmpounds of fornula (A) above, Rl is J
fluoro, R16 is chloro, R17 is hydrggen,~p is 005 1,
and Q2 is ar or heteroaryl as herei nbefore defined
f|n in Qne of aphs (K9sto (n)
above g urher fefer I i
i nvention, the ¢onpounds hg
formul a (B) sho B) wherein- 20 -
R15, R16, and R17 are igherei nbefore defined; Rl is

(1-40) al kyl ; is 0, 1ar 2; and 2 is heteroaryl as
her ei nbefore deflned ich may be optionally
substituted as herei nbefore fined; or a pharmaceutic
ally acceptable salt thereof ™1 n the conpounds of
whdr@hrmul a (B) or a pharmaceutical”™ acceptable salt
t her eof , R15, R16, R17, p and 2 may have any of
theRrrEB\m R erecasiisestigicéorg gefines, or as defined in
any,on agraphs (a) to (1) herei nafter: (a) Rl
|serre El%&)@%‘l R15 is hydrogen, fluoro or chloro; (c)
R1Y is9, filodQr @id

Q? s aryl or heteroaryl as hereinbefore defined, which may be optionally substituted
as hereinbefore defined;

or a pharmaceutically acceptable salt thereof.
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In the compounds of formula (C), or a pharmaceutically acceptable salt thereof, R,

RY R® RY pand Q? may have any of the meanings hereinbefore defined, or as defined in

any one of paragraphs (a) to (n) hereinafter:

(a) Rlis methyl;

(b) RV is hydrogen, fluoro or chloro;

(©) R" is fluoro;

(d) RS is fluoro or chloro;

(e) R is fluoro;

) RY is hydrogen, fluoro or chloro;

(g) R is hydrogen;

(h) pisOorl;

@  pisO;

G) pisl;

(k) Q?is an optionally substituted 5- or 6-membered or 9- or 10-membered heteraryl
ring (as hereinbefore defined);

()] Q7 is a heteroaryl ring selected from the group consisting of isoxazolyl, furyl,

thienyl, pyridyl, pyrazolyl, pyrrolyl, indolyl, quinolinyl, benzofuranyl, and

benzothienyl, and wherein said ring may be optionally substituted by halogeno
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(d) R16 is fluoro or chloro; (e) R16 is fluoro; (f)
R17 is hydrogen, fluoro or chloro; (g) Rl7 is
woyasosess (h) ; (i) pis 0, (j) pi ; (k) Q@ PGI/aB2004/004137
optionally substituted 5- or 6-nmenbered or 9- or
10- menbered heteraryl ring (gg her ei nbef ore defi ned);
ring Se€fected fromthe

(1) IS het er oa
cons %{ap%ﬂaé}y t?fgl@f?acz%?rﬁlor flogya)y amipg; RHE CyaB?Tﬁld@ alkyl, [(1-
pyr az gy [(1-
Denof O Sy AR i@ R o) Pt tarnino, Vg
may béC)aﬁityl}aaﬂ:lampylsmdsN Mdl{(éd!le)ﬂlldyHbfugemoyl such as N,N-
(parti culﬁlrl bbro , chloro or fluoro), am no, nitro,
cyanodinefhy, 48{ W, [(1- 4C alkyl] anino,

5 gg [ (K2 fs%h?)ﬂph@ﬂ&ll}ﬂsuﬁstﬁﬁte@?blydial'@%ﬁky (i dﬂ@arlyJBfoﬁi()lchloro or

al Kyl J'carbanoyl and f~di 4C) al k car barmyl sluch

25" N Nomsm iy neaambyIo, (A0 £
Eﬁ{ o %&aﬁ@z}]aﬁ‘lﬁ% eucfpoaa éhmetg‘}'?l%%i\{raj A i 'cga%&l@rf;’m&}&%nh ¥, N-di[(1-

het er pajantylRartagios mma@yx@zvmaﬁemgmamml defined in
eltherzpar agraphs (k) and (1) above. In a further
pref el esPheABlodi nent of the invention, the conpounds

h 116 ;
0 DR AAEIEShRkEb L B el . RUECheBRIC RahHe R i
chlch*@ reef’ liﬁ)le;fdib gendlpfis Merdl, aRd Qs iﬂy} dQeadriiyly] apharsinfgfok defined or as

and is aryl or hets ﬁ‘%/ as hereinbefore
deflﬁ‘é‘? inraEy, Of\ﬁkﬂf@ﬁfaﬁ’@?h%@{ &V 3RAYS y substi t ut ed

In a further preferred embodiment of the invention, the compounds have the general

structural formula (D) shown below:

Q\[\CH+NH Q< ; z

N Ris
15
D)
wherein
Rls, RIG, and R'7 are as hereinbefore defined;
R!is (1-4C)alkyl;
20 pis 0, 1 or 2; and
Q?is aryl or heteroaryl as hereinbefore defined, which may be optionally substituted
as hereinbefore defined;
or a pharmaceutically acceptable salt thereof.
In the compounds of formula (D), or a pharmaceutically acceptable salt thereof, R',
25 RP R'S,RY, p and Q? may have any of the meanings hereinbefore defined, or as defined in
any one of paragraphs (a) to (o) hereinafter:
(a) R! is methyl;
(b) RY is hydrogen, fluoro or chloro;
(©) R" is fluoro;
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as hereinbefore defined; or a pharmaceutic ally
acceptable salt thereof. In the conpounds of formnula
w@ @)o5/080768 phar maceuti cal ® acceptabl e salt thePe€DGB20R1/004137

R15, R16, R17, p and @ may have any of the neanings

her ei nbef ore defined, or as fined in any one of

par agraphs. (a) tq (n) herei ndfter: (a) RL is nethyl;

(®) %O éluﬁw?roﬁ%wo fluoro or chloro; (C) R15 is
H)uorﬁwl%?guo 6 is fluoro or chloro; (e) Rl16 is

uor o, [7 is hydrogen, fluoro or chloro; (g) R17

(B hyﬂr1 éuydraghy, fiuarsofchdorol; (i) ; (J) s 1; Ck) @ is
?5 op#‘O glal%)&%ubstltut ed 5- or 6-nenbered or 9- or
Braryl ring (as hereinbefore defined);
B @piisoa fejeroaryl ring selected fromthe group
conS|st|ng of |soxazolyl furyl, thienyl, pyridyl,
yrazoliy0;, pyrrolyl, i ndol yl, quinolinyl,
E}gnzofur nyl, and benzothi enyl, and wherein said ring
y b8dptional Iy substituted by hal ogeno- 22 -
(Bar t bgybarly brono, chloro or fluoro), amno, nitro,

cyano, ,(1-4C) alkyl, [(1- 4C)a|klﬁJé$m no
(R mram;qn]allhﬁwhsbt@ﬁcﬁ 05 §-THPHBYRY PaR §ol0-memppred heteraryl

4C) al kyl d I 4C) al kyl b I
Suthat R eedb Ly G s eyt
o) | OEld ¥ hswhﬁtyltrmtg@dleb&d h@ho@e rgoou(gmntsﬂsumg af isyxazolyl, furyl,
bronmo, chloro or fluoro), amno, hjitro, %‘# ?
al ky!| thipgyl. peidyl, quzaml,rayrm&fl indolyl, ﬂé)ngﬂlwh ? gyl and
h basm
2 ﬁ gl V@?@gﬂﬁ)ﬁﬂr@r{%’ﬁ%}ﬁm%%{g%ﬂ{g rﬁ%;) l?é g%t dn%ﬁf/ Mlted by halogeno

A= di népdmd:uiaﬂjolmmd chlorg or@loms) p]hnmwhltrd nyzpm; ¢1i-4Q) akyl, [(1-

DO S e araimor Q1 (14t Ao Sien'a3 dimetYlatird;, N-LE-
4C)alkyl]carbamoyl and N,N-di[(1-4C)alkyljcarbamoyl such as N,N-
dimethylcarbamoyl;

(n) Q?is phenyl optionally substituted by halogeno (particularly bromo, chloro or
fluoro), amino, nitro, cyano, (1-4C) alkyl, [(1-4C)alkyl]jamino, di-[(1-
4C)alkyl]amino such as dimethylamino, N-[(1-4C)alkyl]carbamoyl and N, N-di[(1-
4C)alkyl]carbamoyl such as N,N-dimethylcarbamoyl;

(0) Q%is phenyl.

In particular compounds of formula (D) above, Rlis methyl, RY is fluoro, R®is
chloro, R' is hydrogen, pis 0, 1 or 2, and Q?is aryl or heteroaryl as hereinbefore defined or
as defined in any one of paragraphs (1) to (o) above.

Suitable values for any of the various groups within formula (I) as defined

hereinbefore or hereafter in this specification include:-

for halogeno fluoro, chloro, bromo and iodo;

for (1-6C)alkyl: methyl, ethyl, propyl, isopropyl, tert-butyl, pentyl
and hexyl;

for (1-4C)alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl;

for (1-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy;

for (2-8C)alkenyl: vinyl, isopropenyl, allyl and but-2-enyl;
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chloro, R17 is hydrogen, pis 0 or 1, and@ is aryl or
heteroaryl as herei nbefore defined or as defined in
waesoseedf paragraphs (k) to (n) above. | n a PCF/GBe04/004137
preferred enbodi nent of the invention, the conmpounds
have the general structural f,ornul a (D) shown bel ow. J
R15 R16 Rl (D) wherein R15, ﬁg and R17 are as
for f?e$@aﬂﬁéﬁ’]ore defined; RL F&ypyl 2@}%3’[@9’ andpyt2-wyly or
aryl or het er before
forgze?l Hed Qwai?/ch may be opt ?g{ a(i ysa%ggggrt%k?ut ed as
for (Pe6€)aliyafloke: defi ned; or athphﬁlbmamilfipc@ynylcagcept abl e

salt thereof. In the conpou
for e }?’Hﬁ@]’ﬂ cal |y accept gglnéﬂg’z’ihfo £ t @fand&fgpﬁ%o :
for gC)af%K?lltlﬂoand Q2 may hayg,@h £ AijRhieeani ngs

ereln ore defined, or as’defined in any one of
for (ﬂaﬁ@yﬂ@pghm()a) to (o) her ethyafytlée and 2)prepyniyihiget hyl ;

. fl a1l Qr o i
for fiicRio | 0 “Rie |5 mrESIBIEIaRR PSR RT o
for Ei é@yaﬁqenﬁsﬁlf 3%17 i's hgdr 0g&thyldulfus @n@auyammﬁgal,, (9) R17

for (2 6C)alkry(r)1gllilqlf1nyl , %‘[hyrzlézlswx(llﬁ)ny and Z—gl.rop(yjny)/lsglflnyl

for (1-6C)alkylsulfonyl: methylsulfonyl and ethylsulfonyl;

for (2-6C)alkenylsulfonyl: vinylsulfonyl and allylsulfonyl;

for (2-6C)alkynylsulfonyl: ethynylsulfonyl and 2-propynylsulfonyl;

for (1-6C)alkylamino: methylamino, ethylamino, propylamino,
isopropylamino and butylamino;

for di-[(1-6C)alkyl]amino: dimethylamino, diethylamino, N-ethyl-
N-methylamino and diisopropylamino;

for (1-6C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl
and tert-butoxycarbonyl;

for N-(1-6C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl,
N-propylcarbamoyl and N-isopropylcarbamoyl;

for N,N-di-[(1-6C)alkyl]carbamoy]l: N,N-dimethylcarbamoyl, N-ethyl-
N-methylcarbamoy! and N,N-diethylcarbamoyl;

for (2-6C)alkanoyl: acetyl, propionyl and isobutyryl;

for (2-6C)alkanoyloxy: acetoxy and propionyloxy;

for (2-6C)alkanoylamino: acetamido and propionamido;

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

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

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

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

for N-(1-6C)alkyl-(1-6C)alkanesulfonylamino: N-methylmethanesulfonylamino and

N-methylethanesulfonylamino;
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(k) pis 2; (1) Q@ is an optionally substituted 5- or

6- menbered or 9- or 10-nenbered heteraryl ring (as
whegosiosiied ore defined); (m Q@ is a heteroaryl PCT/6§2004/004137

sel ected fromthe group consisting of isoxazolyl,

furyl, thienyl pyridyl, pyr golyl pyrrolyl, indolyl,
qU|noI| benzofuranyl an benzothlenyl and

for gimog(lL Cﬁalka ring may be 8piRAERARYly2 g@gg{eﬂ}y&,ﬂeamg}pethyl and

hal ogeno (particularly brg_ %ﬂf’wo or fluoro),
amino, nitro, cyano, (1-40Q aP [ (1- 4C)al kyl]

for a%(tn)(allk}&lhml)@béll(ilﬁﬁ)ﬁkylﬁl ] anrn@y&amimoasthyil redttyhyrhoirethyl,
I V- 4C) a car banmo
iV-di[(1-4C) al iyl ] car bam);)}rm ﬂﬁlﬁmé%ﬂqthyl 2-methylaminoethyl,

Ndi et hyl car bandyl (1) QR faiReith1 8% 3-80 minopropyl;
substituted by hal ogeno (part%ﬁlcul arll)}// br on, }J IopToPY

for @i-i{D16€) 31k ditdrmiop- (h-|6Cr)aiky]cydm@thflﬁmﬁ@n@h)ﬂthethylarmnomethyl
[ (I-4C) al kyl ] am no,

di net hyl am no, i V-[ (| 4C) &rck%e}hé/iﬂ;%g%ﬁ@}]ng_gsgnetﬂyﬁannnoethyl and

N, NNdi [ (I - 4C) al kyl ] car banmoyhe ropyl
i V,1V-diniethyl carbanoyl; (0)

is eny
for pdpgfrrmb(lleﬁc)@kkbfbounds of f @hmlaetbﬂ) Zﬁbwthmlwcbloroethyl and

methyl, R15 is fluoro, R17 i s hydrogen,
pis O, 1or 2, and @ is acrh?} r‘(ﬂjgllogkéteroaryl as

for BedBkPEEOYEdef | ned or anydekimethyl, 2-laryo:0rehydf1-hydroxyethyl and
paragraphs (1)to (o) above. Suitable values for any of
the various groups withi n3fBidsRYRT@Y): as defi ned

o DL BREREAR . ol 1B apEos ity

Iogeno fl oro ono an |odo

for (1-6C) al kyl: nmethyl, dt}t}yilroxypt}mpylanddeyplraxpptqpoxy,
entyl and

for é]t ﬁ?)allg%gé;ﬁ%)amglopr opy! e%hqxgg{e }éﬂl’te}; %xyp&%fhyl {T%lemoxyethyl

(1-60C) al koxy: nethoxy, et Qogﬁgt,h BBV cthoR AR ARBYY and
but oxy; for (2-8C)al kenyl: wvi n?/py |sop$ope§f‘1‘fel‘§;1 al lyl

and but-2-enyl; 24 - for E2n8@pzygegpmwt] : et hynyl,
o BT o 25 Y™ e Sl A BRI ¥ ancet
et hynyl oxy and 2-propynyl @X§anopropyl;
for amino(2-6C)alkanoyl: aminoacetyl and 2-aminopropionyl;
for (1-6C)alkylamino-(2-6C)alkanoyl: ~ methylaminoacetyl and 3-(methylamino)propionyl;
for N,N-di-[(1-6C)alkyl]amino-(2-6C)alkanoyl: di-methylaminoacetyl and
3-(di-methylamino)propionyl;
for (2-6C)alkanoylamino-(1-6C)alkyl:  acetamidomethyl, propionamidomethyl and
2-acetamidoethyl;
for N-(1-6C)alkyl-(2-6C)alkanoylamino(1-6C)alkyl:
N-methylacetamidomethyl,
N-methylpropionamidomethyl,
2-(N-methylacetamido)ethyl and
2-(N-methylpropionamido)ethyl;
for (1-6C)alkoxycarbonylamino-(1-6C)alkyl: methoxycarbonylaminomethyl,

ethoxycarbonylaminomethyl,
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for (1-6Calkylthio: nmethylthio, ethylthio and
propylthio; for (2-6C)al kenylthio: vinylthio and

wa@bkdoghsdted; for (2-6C)al kynylthio: ethynlythi oP@NEGB2004/004137

2-propynylthio for (I-6C) alkylsulfinyl: methylsulfinyl
and ethylsul finyl; for (2-6C)al kenyl sul finyl:

vinylsul finyl and allylsul fiAyl; faor

(2-8C) al kynyl sul finyl et KrnpRteRyGRrGopylagfgomethyl and

2- propynyl sul finyl for (I Zﬁ@tﬁ&h)éla%%ﬁ%ﬂﬂoethyl

met hyl sul fonyl and et hyl su
for ¢a2b)@(1ked)allgltl f onyl : vi ng&bsmbflmvyhyl,ahdarbamoylethyl,
al lyl sul fonyl; for (2-6C)Ikn|s|fnl' )
et hynyl sul fonyl and 2-pr ogiﬂaréjl%tﬂ r&].palaXd?—oCPrbamoylpropyl,
5 for AL (1%@)§ik§wa?dﬂxﬁ91(1mmk&1am-ﬁ1@t ln@AGhy1,

pr opylani no, i sopropyl aimi ho an yl am no: for
-[ (1 -6C) al kyl ] ami no: di ﬁé@thyllcanbam@ylr@ﬁﬂ@xlhyl am no,

I\I-ethyl- N- et hyl ami no ang; dii s for
(1-6C)al koxycar bonyl : et E’(roggcg%jgg%y e%%ngcar bonyl ,
propoxycar bonyl and tert- b@mﬁ@[d@ﬁﬁyﬂoyl)émyl

N- (1 -6C) al kyl car banmoyl : N-net hyl car bano
N- et hyl car bamoyl , N-pr opyﬁd&@ﬁ%%afb&i‘f@yl)ethﬂ and

N-i sopropyl car barmyl L
10 forN, N-di-[ (I - 60 al kyI ] caf b(a'n%le hylcarbamoyl)propy

for %_I‘_I\lﬁl_dgj(lrreﬁ}hlﬂﬂwébmmyl (1- ?Gﬂ\)aﬁiyﬂtym g -&Hmmh)hg/drbandmdnnmyl and
) i et hyl carbanoyl ; for noy
propi onyl and isobutyryl; QET‘? 5]8@;% Mﬁx&
acet oxy and propi onyI oXYy; rﬂe?l?yl@?et‘ﬁ@cﬁfﬂﬁ%%ﬁéﬂiflng

acet am do and propi onam d
N- (I -6C)al kyl - (2-6C)al kaanadnmth'yld‘drbamdy!/)b@wbt am do

and N- et hyl propi onam do; 6C al k |.f anoyl :
15 N- net hyl sul fanoyl, N-et hylls@-i}l%byk yl)stﬁ

N-i sopropyl sul f anoyl ; 2- (_N—dlmethylcarbamoyl)ethyl
forN, N-di-[(I-6C) al kyI]suI fanoyl :

N, N- di net hyl sul f anoyl and ZMNthdwthylmémyylé@hylaaﬁdyl
for (I-6C)al kanesul fonyl agl(gﬁN_({re Hlypc %lnfogrﬂﬂo% .no

and et hanesul fonyl am . no;

for é\!rlfahnc@%)l%d‘)ﬁi Kkyl:| - 6C) al kanggigrh&yitehyi, Nosulfamoylethyl,
met hanesul f onyl am no_ and
20 2-sulfamoylethyl and 3-sulfamoylpropyl;

for N-(1-6C)alkylsulfamoyl(1-6C)alkyl: N-methylsulfamoylmethyl,

N-ethylsulfamoylmethyl, N-propylsulfamoylmethyl,

1-(N-methylsulfamoyl)ethyl,
2-(N-methylsulfamoyl)ethyl and

25 3-(N-methylsulfamoyl)propyl;

for N,N di-(1-6C)alkylsulfamoyl(1-6C)alkyl: N,N-dimethylsulfamoylmethyl,
N,N-diethylsulfamoylmethyl, N
methyl,N-ethylsulfamoylmethyl, 1-(
N,N-dimethylsulfamoyl)ethyl,

30 1-(N,N-diethylsulfamoyl)ethyl,
2-(N,N-dimethylsulfamoylethyl,
2-(N,N-diethylsulfamoyl)ethyl and
3-(N,N-dimethylsulfamoyl)propyl;
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N- et hyl et hanesul fonylamno ;- 25 - for
am no- (| -6C) al kyl : am nonet hyl, 2-am noet hyl,
wa2@sisoet hyl and 3-am noproryl; for PCT/GB2004/004137
(1-60) al kyl am no- (I -6C)al kyl : met hyl am nomet hyl ,
et hyl am nonet hyl , 1-net hyl an"ﬁoet hyl ,
a

2meth|amnoeth| 2- et hyl noethl
for @ @@k%n%ﬂ{ln@%}a%}%y% - for gcetylmethyl prop1onquethy1 2-acetylethyl and

-[(1-60Q) al kyl ] am no- (I -
d| met hyl am nonet hyl , di et %%@m leth%Ilhyl
for (2-m)mmw1am(mmmm 2- dacrm;dyyﬂeamlmreplhyﬂoaymahyl 2-acetoxyethyl

3- di met hyl am nopr opyl ; for I ogeno- (1 -6C) al kyl :
chl oronet hyl, 2-chl or oet hi’ﬂ i‘c WYCPF‘%@'tl’hyI and

L RLRYMBWaikyiRD)hy dr o i 1
for ﬁy@oxy%{ hy(tlﬂ,all 31 Sﬂ(g gﬁr oXy e%‘ﬁr;elftho - hytljSlr&ggﬂ elt %;n ot 3] ethylsulpiny

3- hydroxypropyl f or hydr end/2-metigByathikikip;

o S AERIRRSY, 2 101 Lt s LR B

nmet hoxynet hyl , et hoxynet hylamlﬂo Imaxyet hyl ,

2- met hoxyet hyI 2- et hOXéet hyl a 3- met hoxypropyl ; for
for Ny(a6)dkysoiag(tyiC)alkylsh }ueﬂﬁmethytalwg)@%'ﬂ%@fgny I,

1-cyanoet hyl and 3-cyanop

am no( 2- 6C) al kanoyl : am ng Q% IaFL&F?ath%lsulfm })%I}dopl onyl ;

for (I - 6C) aI kyI am no- ( 2- GQ(ﬁieﬁ@mMm)ettgﬂﬂh;d andl noacet yI
amn?,gproplo |: for._ X
for lldijzl_\{qddil;]ﬁ@al t 1;6&;}@?&%%)@ é’)—gupgfll?&gpnno)ethylsulfonyl
i - met hyl am noacetyl an onyl :
for (2-6C)al kanoyl ani no-(? gi‘eﬂlﬂgglﬁ}ﬂoace %%nﬁgdgﬁﬂet hz ,
pr opi onam domet hyl and 2- adédt-ethildodndigthylstilfinyl and

N o by acer e domet myl - RENGERY NG URI RN

It is to be understood that when, R' is a group (1-6C)alkoxy substituted by, for
example amino to give for example a 2-aminoethoxy group, it is the (1-6C)alkoxy group that
is attached to the quinazoline ring. An analogous convention applies to the other groups
defined herein.

When in this specification reference is made to a (1-4C)alkyl group it is to be
understood that such groups refer to alkyl groups containing up to 4 carbon atoms. A skilled
person will realise that representative examples of such groups are those listed above under
(1-6C)alkyl that contain up to 4 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl
and tert-butyl. Similarly, reference to a (1-3C)alkyl group refers to alkyl groups containing
up to 3 carbon atoms such as methyl, ethyl, propyl and isopropyl. A similar convention is
adopted for the other groups listed above such as (1-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl
and (2-4C)alkanoyl.

In the compound of Formula I hydrogen atoms are present at the 2, 5 and 8 positions
on the quinazoline ring.

It is to be understood that, insofar as certain of the compounds of Formula I defined
above may exist in optically active or racemic forms by virtue of one or more asymmetrically
substituted carbon and/or sulfur atoms, and accordingly may exist in, and be isolated as

enantiomerically pure, a mixture of diastereoisomers or as a racemate. The present invention
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2- (N-net hyl acet am do) et hyl and
2- (N- net hyl pr opi onar ni do) et hyl ; for
W@ keos@yEbkoxycar bonyl am no- (1 - 6C) al kyl : PCT/GB2004/004137
nmet hoxycar bonyl am nonet hyl ,
et hoxycar bonyl am nonet hyl , - -
_ tejt-butoxycarbonyl am nonet H?S “and _ ' _
inclpdepdin s Bpfinition 8Py Feemite cRjsallyrashve saaatirsyaricallp ey mjxture of
- J | = ggnlﬂy 8L hagen
d1asg%g& ) Cérs,g%%%s%rp%%gﬁﬁgra&g?% dund ot ¥ ! &l ¥rures thereof,
whibh pbssésspatheyaboee-henoyied ac6 Gyl Ryd synthesis of optically active forms may

N- net hyl car bamoyl net hyl , _N- et hy] car banoyl net hyl ,
be RITAHY DY AFBAFLPINBLINGH Of PIEERE FRTRITY fyig g, for example
- . | . . .
by %l_ﬂﬁé"fl%ﬂ%%)%agg %\(9) sgg}lggg lrrf&fk?lg}s OI{I,bR,I resolution of a racemic form.

Sindlazl) thé @yartekybutaomed moyvi(y mehaevajuated using the standard laboratory
N, N- di net hy| car ha | met hyl ,

(eehNEGTIERSR BRI et hyl | N
ety indbiRioAVb @Rk B AW YAufdhdhe forths 6f the compounds of the Formula I that

N, N- di et hyl car banoyl ) et hyl,
poskesg ptiprdiiksrative eativitihoy| ) et hyl ,

% E]ﬁi%l%% tﬁ%ﬁ%@g&g@ﬁo@%’t;céﬁﬁg %Q)%lﬁ(c)iunds of the Formula I may exist in

solvtddMsNvel peidRylvartBanmydullp g By exafrple, hydrated forms. Itis to be
sul fanoyl (1-6C)al kyl : sul fanpyl net hyl , .
underséeqndfthardle Bxvaylion encemppuanl Bichyplvated forms which possess

- ' -opyl ; for
am‘%f‘?#gé@?%‘{%ﬁtg Ul f anoyl (1 - 60) al kyl
N- TTEEM%(SW Heamaytsmoeidhiydt cefihie thybsud ds arfittyd Pairtuyd ] may exhibit
N- -
polgmgl{n%%}, %;)”fl glsﬂrtrglgfg;%rglgp i@yq} oré]?l}lé S£rrc‘:)stallquslugllfI %grglrgo‘%/ﬂighe {)(I)péles’ s

antipréIlieARIONLRAYf amoyl) propyl

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 such as hydrochloric, hydrobromic, sulfuric,
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

A preferred compound of the invention is, for example, a quinazoline derivative of the

Formula I selected from the compounds illustrated in Tables I to V below.

Table T
HN Cl
0 F
N

N
2 H NQ/

o O _

o) O N

H,C

3
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for
N, N- di met h

WORMN5OBEEHY

yl sul f anoyl net hyl ,

| sul famoyl met hyl, N

met hyl , N- et hyl sul f anoyl net hyl ,

N, N- di met h

I - (N, N-di et hyl sul f anoyl ) et hyl

yl sul f amoyl ) et hyl ,

2- (N, N-di net hyl sul f anoyl ) et hyl ,

o L N [

N, N di - (1 - 6C) al kyl sul f amoyl (I - 6C) al kyl :

PCT/GB2004/004137

1-(

29 -

n

I W
C()gl [\

N
\e iy

o ) ] J £ - IR P
thytsuot-fagpy)etnyl

et hyl sul f aroyl ) pr opyl

nd

- 27 - f0|p

(2-%0) al Ka

propi onyl met hyl , -2=dcet W et hyl
al kanoyl o 1/ 6C) al kj

for (2-6C
pr opi onyl o

noyl (1-6C)abkyl: acet

xynmet hyl , 2-acet oxyet

ylmethyl, 0

and 2-propi onyl et hyl ;
acet oxynet hyl ,

hyl and

3- aget oxyr
2- met hoxye

2- met hoxye

2-am noet h
2-am noeth

roryl; faO(Il-6C) al kg
t hyl Qny)N 2- et h¢
t hyl t hi op_f/or am no(|

vl sul fonyl, 2Ch§ noet
ylthio; forN (1-6C)al

p
D

xy(l-6C)al kyl S(O)

xyet hyl sul pi nyl and
-6C) al kyl S(O q :

hyl sul fi nyl and

kyl am no(l-6C)al kyl S(Q

. 23(net hy
2-(ethyla
2- (et hyl
N, N-di [ (] -

| am no) et By sul f onyl |
i No) sulMinyl anc
m no) et h io; and f
6C) al kyl ] anmi n&tHx 60) 4
| am no) et hyl sul f onyl |

d

0

or

al kyl S( O

i met hl
I -ethy
N- et hy
nder st ood

- (d
-(d
- (d

2- (di net hy
3-(
2-(
2-(
u

yami no) pr op@.sul f onyl
| ani ety s fi nyl
| - N- et hyl am et hyl t

that when, Rl 1s a ¢

, 0

and

hio. It is to be
roup (I-6C)al koxy

subgtitute
a 2-an noe
that is at
conventi on
When in th

d Dby, Tor exgiple am
thoxyHg "IN i s th
t ached’to t\ne /fui nazg
applies tg the ot hej
i s specification refé

|
)

1)
7

no to giveg or exanple
e (I-6C)al koxy group
line ring. An anal ogou
groups defined herein
rence is made to a

UJ

(i-zéC)ai Ky
groups ref
atons. A's

1
)

—group ig 1S 1o De |

er to a\yl;,\groups (o
CH

killed
3

nderstood fjiat such
ntaining up to 4 carbo

7 O. 0
HC—( N
CH,
8 _ 0
9 S 1
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10 0

\
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person will realise that representative exanpl es of
such groups are those |isted above under (I-6C)alkyl
WO b@s/0806t ai n up to 4 carbon atons, such as neP¢yGB2004/004137
et hyl, propyl, isopropyl, butyl and tert-butyl.
Simlarly, reference to a (I-ﬁk)alkyl group refers to

alkvl aroups—-contai nlnn up-t carbopn-atons such._as.

CO#E%H?FHV thyl, prop§1 and |sopropyl A sililar

Conygntion s ado for—the gther groupg, tisted
above such| as (1 /4C)® koxy, (244C)al kenyl,

(2-4C) al kynyl a al kanoyl. In the conpound of
Formul a | hydroge ons are present at the 2, 5 and B
-poSsSH--ons—pr—t-he—quinpzpt-hre—+irg—H—-s—toe-be

undet st ood| t hat, ins as ceftain of thQ conmpounds

of Formula | defiN above may|exist in optically
active or facem y virtue of one or nore
asymmetrically s uted carbon and/or sul fur atons
and accordj ngly may exist in, and be isolated as

enajyg i onerjcalry p@je a mXtuye of diastgreoi Soners
or as a racenate. esent invention- 28 - includes
inits def|n|t|on\an racem c, {optically-active,

enantionerjcally pure, mxturelof diastereoisoners,
aoanund-nf Enrmll L 1) fal

et aorapnl-on A of thao n
oU T Ot-Sofetr+E€—+6rHMm-6+ t-Ae—eohPpPoduha—6+ - Ha& LAY AR A4
u

m xtures thereof€) possesses the abo@e nment i oned
activity. [The syn he |s of optically active forns may
be carried out by“Standard techni ques of organic

chemstry mel|l known in the arf,  for exanple hy

synthesis [fromppnti c@\y active starting Raterials or
by resol utlion of a aq mc form Simlarly, the
above-nmentji oned act y may be eval uated using the
standard ljaboratory techni ques|referred to

Hererrafter—Fhe—tnvent-on—retates—to—atH—tavtorerie
for of the cong f the Formula I tRat possess
antiprolifierative acyivity. It}is also to be

under st ood that c&rtain conpounds of the Fornula | na

exist in sjolvated as well as uhsol vated forns such asj
|

ot Aaupic, hydratgg—forms—H—ts—tobeunderstood
thé& the ijnvention onpassesjal |l such solvated forng
whi ch possiess antipgqoliferative activity. It is also
to be understoodN rtain compounds of the Fornulfa
I may exhilbit pol phism and that the invention
enconpasses al | ch forms whi ch possess
antiproliflerative activity. A suitable

nhay contihb onal | vy accept nhlp c 1 [eaaYell O
pharraeeuti-caH-y—aee able—sal-t+—of—a—-conpound—of

Fortula | |i s, AN
~
N
19 o) 0
Y
20 S 0

AN
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exanpl e, an acid-addition salt of a conmpound of the
Formula I, for exanple an acid-addition salt with an
WO 593076 or organi ¢ acid such as hydrochl or i BCT/GB2004/004137
hydrobrom c, sulfuric, trifluoroacetic, citric or
mal ei ¢ acid; or, for exanple, 2 salt of a conpound of
t-heForpul i j icre i-di-c;
CompappddNaan al kali oR al kaline parth nmetal Psalt such as
a CcrunTor MEgREST uny SaCt,—or —an anmori gm satto—orja
salt with jan opgam ¢ such} as net hyl am ne,
di net hyl am ne, am ne, | pi peri di ne, norpholine
or tris-(2-hyd , y¥)am ne. | A preferred conpound of
the inventjion is, for exanple,|a quinazoline

derivati ve

of the Formula | se

ected fromthe

compounds jillustrated in Tables | to V bebow. Table I
Q 2 Conmpound No. 102130p405060CH70
HC 809110 -\Con‘pouwd No. Q2 P 11 12 NH 13
14 15
N
H
23 / 1
S
24 BI’\{)/ 0
25 Cl 0
/‘\@\
l
=
Cl
!
O
28 CH, 0
/
N
/
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16 17 NH N H 18 19 2031 - Conpound No. @2 21 0 22 0O

23 240251 ONI 26 HCO 27 CHO 28 0- 3 Conpound
woes@3@es| 0 30 1 31 HO N N 33 Table HN PBIT/EHB2004/004137

Compound No. @ P 32 0 33 1

.32
Compound No. 0’ p
29 Ci 0
N~ l
NS
30
Vi N/ i
O,N |
=N
31 H 0
N—N
1L
ON"TN\F
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CH 34 035136 037 NHO 38 0- 34 - Conpound No. 39 0O

40 0 41 0 42 o-
WOR05QR7ES 49 |

050vOH

0561 057 1-

O 43 B 44 45 46 47 48- 35 - Conpound

51 0 52 C 0 53 0 54PCriGB218/004137

.33 .
Table I
HN Cl
HC—0 s

0 2
QQ/PC*HTNO_ "

Compound No. Q’ p
32 O\N 0
Y,
33 O\N 1
‘M
CH,
34 0
7 N\
N=
35 S 1
-
36 N 0
O
37 NH, 0
N
&
38 H 0
-
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\'s*N36 - Conmpound No. Q2 P 58 HO N- N Table Conpound

No. P59 060161 0N62063/ NHO 64 HO 65 0- 37
w@ooposntes No. Q2 66 -Qo // 67 0 68 B 69 o 70 FAT/GB2003/004137

74 7538 - Conpound No. Q2 P 76 0 H

-34-
Compound No. Q2 p
40 0

O
v

41 0
'\é\ /i

O

42 Q\ 0

43 Br

/

44 0
U

45

47

O
\
AN
O
CI—
46 SN 0
Y
N
A\
N
H

48 1

/ \

S
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77078 079 HCOS8OCHOS8L/CHO (821 083/ 1
N NNO84 HC 1- 39 - Conpound No. P85 HO N N 86 1
W@7003/08H68 1 Tabl e |V Conpound No. P 89 0- 40 PCT/aBR@W004137

NH Conmpound No. 90 0 92 92 3\ 0/ / \ HC

-35.
Compound No. Q- p
49 Cl 0
OO
S
50 Cl 0
T
N
H
52 Cl 0
N
|
Ci =
54 CH, 0
]
N
v
55 Gy 0
N
-
56 Cl 0
N ~
o
57
/ N/ 1
O,N |
—N
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93 94 0 95 0- 41 - Conmpound No. QL P 96 PH O CH 97 O -
98 0 S - In a further aspect, the present invention
“W@e@siosioss a conpound sel ected from one of the PCT/GB2004/004137

followi ng: (1)

I V- (3-chl oro-2-fl uorophenyl) - 8 {[1-(isoxazol-5-ylcarbo

n\/I \ m peridin-4- \/J 1 ny\/l 7- r(é mu[mu nazolin-4-am-Re—
Coxappund No. Qf p

~(g3-chiroro=2=ftuoroptgny)="7=ret hoxy=6-({{ - (3=metrhyT|

I soxazol -§5- yl)acetyHmi peridi p-4-yl
} oxy) qui ngzol i n- 4- gjfi ng; (3)
A-(3-ch|oro-21jg r ny+) - 7- pet hoxy- 6- ({1 -[ ( 3- net hyl

i soxazol - §-
yl)Ycarhonyl ]l piperidin-4-yl}oxy)quinazolin-4-am ne; (4}
i\h(3-chloro-2-fluorophenyl)-?-nethoxy 6-({

| -[ (5-met hyl i soxazol - 3-
yI)carbonyI]piperidin-4-y|§%§§%§ﬁinazolin-4-anine; (5)
~N-(3-chl oro-2-fl uoror

henyl ) - 7- met hoxy-6- ({I -[ (5- met hyl i soxazol -
yl ) car bonyl ] pi peri di n-4-yl }oxy) qui nazol i n-
N- (3-chl oro- 2-fl uor ophenyl ) - 7- met hoxy- ﬁq
-[ (3-net hyl i soxa

yl ) carbonyl ] pi perildi n-
H3- chl orc%\i;(;
I-[(3,5 d

yl) carbonyl ] pi peri di
am ne; (8)

i V-(3-cUoro-2-fluorophenyl) g nmet hoxy-6-{[|-(pyridin-3
-yl carbonyl ) pi peridi n-4- yl] %y}quinazolin-4-anine ;
(9)

/l-(3-chl oro- 2- fluorophenyl) 7-met hoxy-6-{[|-(pyridin-

m'ﬁo yt)pi P'dllﬁzn 7= .
= 0
N
60 3 1
W
61 o~ -
“~ I
62 > ;
9
63 N__NH, 5
S
64 m -
U
65 S 5
-
L
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yl ] oxy}qui nazolin-4-amne ;- 42 - (10)
i V- (3-chl oro-2-fluorophenyl)-6-{[I-(2-furoyl)

WO 2@s08dvh- 4- yl ] oxy}-7- nmet hoxyqui nazol i n- 4- anP@EGB2(04)004137
i V- (3-chl oro-2-fluorophenyl)-7-{[I-(isoxazol-5-ylcarbo
nyl)piperidin 4-yl ] oxy}- 6- ng%hoxqu|nazoI|n 4- am ne,

H3

( Jﬁg) 2 loro-2 f_!_lauu;_gphnn\/l -6 nmet hax\v L (II
COHEPB”Q@?%yllsoxazol(QS yI)acein]plperldPn 4- yI
”*—Tuxquuina20|1ﬁ*4-qg1ne (13) 0
N -chIoro-2-fITSi;;hggyl)-?-{[l-(pyridin-3-y|carbony
[) pi peridijn-4-yl Jloxyf-6- nethoxyqui nazol i n-4-am ne;
(14) N (3-lchloro-2-f] uorophenyl)-7-

{[ 672 furoyl)pi din-4-yl] oxy }-6- 0
nethoxqu|nazoI|§§;2>nLne; (15
N-(3-chl orlo-2-f1 phenyl ) - 7- pet hoxy-6-{[ (327?) -1 -(2-1t
hi enyl acetlyl ) pi peri di n-3- yl]oxy}qui nazol i n-4-ani ne;
(16)
L~-683- chl dr o- 2l uor@phenyl ) - 61 {[ (3/?) - | - Osoni cot i noy]|
pi peri di n-j3-yl | oxy}y 7-//mret hoxygui nazol i n-4-am ne; (17)
6-({(3i?)-l -[(2-am ridin-3tyl)carbonyl ] pi peridin-{3
-yl }oxy) - [L"- (3-chl oro- 2-
f I wr ophenyl ) - 7- ge oxqu|nazo I n-4-am nep (18)
LH3-chl org- 2-f | un [)-7-met hoxy-6-{[(37?)-1-(1#-Ip
yrrol -
ylcarbonyl)piperldln 3 yI]oxy}quinazolin-4-anine; ()
(537 ChtoT Thoxy=6-{(377)~
-(2-thi eny
3-yl] oxy} qui 0)
N-(3-chlor {[(377?) -
(2 fr vl } ] L
ne;Hoxqu| 0
AN-(3-chlor {[(37?)-1-(3-furoyl) pi pe
ridin-3-yl azol i n-4-am ne; (22)
H3- chl or o- hoxy-6-{[(372)-1-(3-1hi
enymbarbon Ky} qui nazol On- 4- am ne;
(23)
A-(3-chlor et hoxy-6-{[(37?)-1-(3-t
hi enyl acet Ky }quinazolin-4-am ne;
73 0
74 1
75 0
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(24)

N-(3-chl oro-2-fl uorophenyl)-7-nmet hoxy-6-({(37?)-1-[(I-
wWOoraokspBo7es pyrr ol -
yl ) car bonyl ] pi peri di n- 3-yl }oxy) qui nazol i n- 4- am ne;
(25) K3-ch|oro-2-f|uoropheny

Cox}laszwwpna

met yllso
} oxy) qui N4

A-di et hyl
| #- pyrazol
am ne; (24

PCT/GB2004/004137

- 7-met hoxy-6-( {(377?)-

I r\nful'lpl pnrldln -¥L
azolln 4-aWine; - 43 -] (26) P
O- Adll gor ophenyt )y =7=met noxy-6-(q§(3'r?‘r-'r-ffa
azol™- {- yl)acetyl]plperidin-s-y
1zol i nA/A ine; (27) M- (3-chloro-
nenyl ) hoxy-6-{[I(3i?)-1-(4-{ ,
car baneyt ) - \

'n-3-y|]oxy}quinazo|in-4

A (3. chloto-—2-fluyore anvl) . 7 nrnfhnquJ'r/Q

& o—2-f+de repy7—reth oxy—6 g\u
)-1"4(4-cyano- | Br | -Lylacetyl) piperidin-3 -yl]oxy
} qui nazol iin-4-am n / 29)

4- ({4-](3{Cnhl oro- 2- or ophenyll ) am no] - 7- net hoxyqui naz
olin-6-vljoxy)- - phenyl piperiidine-1-carboxam de; (30Q)
N-B8nzyl - 4- ({4-[ (3- dBl or o- 2-fl|{uor ophenyl )@mni no] - 7- net|h
oxyqui naz¢l i n-6- yl } pxy) pi perijdi ne-1-carboxani de; ( )
4- ({4-](34Chl oro- r ophenyjl ) am no] - 7- net hoxyqui naz

ol in-6-yl |}oxy)-i
(dinethyléninoby eri dijne-1-carboxam de; (32)
({4-[(3

1Z

1 Z

1Z

\Z

- CHPor o- ZJquBi@ he ani.no] -{7- met hoxyqu@ nazol i n- 6-y
} oxy) - ﬁz pheny %thy pi perji di ne-| - car boxam de;
(33)
4-({4-[(34Chloro 2-fl uorophenyl ) am no] - 7- met hoxyqui ng
ol i8p- 6-yl Joxy) - C$i4 di met hoxyphenyl ) ppperi di ne-

- car boxamide; (34)

4- ({4-[(34Chl oro- 2Jfluorophenyl)anino]-?-nethoxyquina
olin-6-yl}oxy)- %~ 3

f1 uorophenyl) pi p&yi dy ne-1 - car goxam de; (35)

4- ({4-] (31Chl oro- uor ophenyll ) am no] - 7- net hoxyqui ng
ol Bm- 6-yl Joxy)- - (3 5CH, 0

di met hyl i soxazol - p|perldlne-l-carboxanide; (36)
4- ({4-1(3{Chl g¢ »orophenyl)anino]-7-nethoxyquina
ol i n-6-yl } oxy) enyl pilperi di ne- 1- car boxam de;

37
SJ /2' AT (21~ hl. a2 fl unronhonvlYam nnl Z-nont-hovaev o nAd
b i L‘ T oTIiT UTr v = II U\J] UHIILII:YI } TATTT IIU] T ToT frU?\‘yq—f.Il LS.
o|¥% 6-yl Joxy)- ~-3¢ thienyl pijperidi ne-1-carboxam de.
A further jaspect the present ijnvention provides a
process for prepdfiny a qui nazoline

N\
83 J/ 1
?——N
Q%
NO,
84 H,C 1
/o \
N
O
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derivative of Formula | or a

phar maceutical |l y-acceptable salt thereof. It wll be
wappsmesizet ed that during certain of the foll ow@mGB2004/004137

processes certain substituents nmay require protection

to prevent their undesired regction. The skilled

chemist will appreciate whed8Uch protection is

Comanrpuindd¥p. and how s&h protectlng groups pay be put i

=

pt a%Pc, and—tater—rerov +oer—¢xanptes—of QJ'FO‘FG&‘—'—H'Q“
groups see| one of tﬁ@.FEny general texts on the

subj ect, flor exanpl @, rotective Goups in Organic
Synt hesi s'| by ®dhe en (publisher: John Wley &

Saons) Pr 07143,!‘1% En groups nay bhe remved h\/ any

comtfeni ent| net h $pr|bed inthe litdrature or
known to tlhe skil hﬁngt as appropriate for the
renmoval of} the HpNot ec 1 group in guestion,

such net hads belnq,chosen so a$ to effect renoval of

t hegprot ecting gradp wi m ni frum di st ur bance of

groups el slewhere i Hﬂlecule. Thus, if reactants
i ncl ude, fjor e, s such as am no, carboxy of
hydroxy it{ may be desirable to|protect the group in
sone of the reactlomﬁﬂyentloneﬁ herein. A suitable

AL he ol levl anma o -OHD—L-C

Cbll I ul UUIJ I Ur (J.II U.I_IT IIU T AT Ny T daimmTJO—yroupp—1T39;

exanpl , a£¥kC?Noup, for exanple an al kanoyl
group such as acetyl\ al koxycar bonyl group, for
exanpl e a jnet hoxycar bonyh, et hpxycarbonyl or
f-butoxycarbonyl group, an aryl net hoxycarbonyl group

for exanpl e benzyl oxycarbonyl, or an aroyl group, for
exanpl e benzoyl. The deprotection conditions for the
above protecting groups necessarily vary with the

choi ce of protecting groupTableuy, for exanple, an acyl
group such as an al kanoyl or al koxycarbonyl group or
an aroyl group may be renoved for exanple, by
hydrolysis with a suitable base such as an al kal
nmet al hydr oxi de, exanpl

hydr oxi de. Alternat

A-butgéﬁx bony oup
treat t Sui tabl e aci

sul furic or phosphoric aC|dgﬁf ‘
and an aryl met hoxycar bonyl droup suc
benzyloxycarbonyl group may be removedY T or exanpl e,

u h\u-lrnn Aati-0R—over afv_a_tnlu;f such-as

COB’&H"PE N |on- carbonQor by treat ment withPa Lewi s acild

forggexanpije boron rs(triftuoo oacefd;ej.oA surtabte
al ternati e protee group fpr a primary am no group
is, for exanple, hal oyl group which may be

renoved by treat N h an a kylanine for exanple

et hyJ| artt ToPt Upyl atte,—or—wth nyun azthe—A

sui tabl e protecting group for a hydroxy group is, for
exanpl e, an acyl group, for exanple an al kanoyl group
such as acetyl, an aroyl group, for exanple benzoyl,
or an
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aryl met hyl group, for exanple benzyl. The deprotection
conditions for the above protecting groups wl|

woewss3Esi |y vary with the choice of protecti NBCOGBWA/004137

Thus, for exanple, an acyl group such as an al kanoyl

or an aroyl group may be remgyed, for exanple, by
hydrolysis with a suitable % such as an al kal

net al hydroxi de, for exanpl hi um sodi um hydr oxi de
or ammoni a. Alternativel n aryl methyl group such as
a benzyl group ma er
hydr ogenati on over
pal | adi n-cafb A swuitabl e p ing gro a
carbox?ﬁ%;g;nH;4§' r exanplq% AT 1 RYI ng |
for exanple a nethyl or an ephyl ,

renoved, for exanple, by hydrolysis tg:ﬂ base such
as sodi um hydroxi de, or for exanple a Nbutyl group

whi ch may be renoved, for exanple, by treatnent with
an acid, for exanple an organic acid such as

trifluoroacetic acid, or for exanple a benzyl group
which may be removed, for exanple by hydrogenation

Compernd Nmat|al yst suc®’as pal | ad{ um on-carben. - 45 -

Re;dollb may—atso—be—used—as—a ptotectimggroup—The
protecting groups yy be renpved at any conveni ent
stage in tlhe synf 5 usi ng cpnventional techniques

wel | known in thessghemcal art| A quinazoline
AdAaovr i viat s A y oy
phélnaceut' t thereof,lnay be
prepared b [0 be applicable to the
preparatign of chegiea [ ed conpounds. Such

, .

devat i vg ofHsbe ng e 1, of a 0
phar maceut|i cal | y-Me ‘@» e salt thereof, are provided
as a further fjealureNs=Ahe inyention and are

illustratead hyQ’ the following representative exanpl es
NedBssary |starti vaterials npy be obtai Aed by

st andard grocedu organi c| chem stry (see, for
exanpl e, Advanced gani ¢ Chem stry

(W ey-Intlerscience rry Mapch). The preparation af

sucH startiiMyOmaterials is desgribed withDn the

acconmpanyiing non-1liyp g Exanples. Alternatively,
necessary |start khg 3 al e obtai nabl e by

anal ogous |procedure o/t hose |l lustrated which are
within the ordinary/skill of an organic chem st.
Informatign on the(preparation| of necessary starting
materials|or relate npounds| (whi ch may be adapt ed

to form ngcessary st ing materials) may al so be

sections qf whi\k nereby incorporated herein by

fowsd 1 n the fol l.ewng Patent and Appl i capi on

Publ i cati gns, tent s of the relevant process
ar

reference:| WO4/2796%, WO 95/ 038283, WD 96/ 33977, WO
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15

20

96/ 33978, WO 96/ 33979, WD 96/ 33980, WD 96/ 33981, WO
97/ 30034, WD 97/38994, WO01/66099, US 5,252,586, P 520

wQ 205/05P6566 226, EP 602 851 and EP 635 507. TPET/GB2004/004137

present invention also provides that quinazoline
derivatives of the Formula quqr phar maceutical |y

acceptable—salts thereof —can| S
Compound N9.)| as fol | of& (wherein|the vari abPes are as

defddred above unf ess nerw se[stated) . Q[rocess (a)

By Teacting a conpoynd df the Fornula I1: Formula - 46

- wherein |R3 and a are as defiped in relation to
formula (1), ong or R1s hydroxy and the othefr
is a group Rl ag de inrelation to formula (1),
except that anyntwacetfional group is protected if
necessary,l wth a npound of the Fornmula : Fornula
Il whereijn QL, @, \Z, X2 andXL have any of the
meani ngs defi ned hergHbefore except that any

functionall group s protected f necescarv. and la i s
functional—groupis—protect f—hecessary—andLgis
di s?ﬂ aceab b reaction ¥s

conveni ent pr esence of a suitable
base, and cting group that is
present is| renoved Sy conventipnal neans. A conveni en

di sg aceabl e grou for exanmple, a pal ogeno,
al kanesul flonyl oxy—or\ aryl sul f onyl oxy group, for
exanpl e a [chl or et hapesul f onyl oxy,

Ani t r obenzlenesub oxy or toluene-4-sul fonyl oxy

nnnnnn | £ Ah

group—{Sut-tabty—arfethanesut-otyoxy,
Ani trobenzenesul f onyl oxy or tol uene-4-sul fonyl oxy

gr OfP) furthBasp&ACthE Presbist iRFADE PERAKS la)ofidolh@8k18Méd rBm one of
t he presence of baSe. A suitable base is, for exanple,

the fpllayyiggni ¢ ami ne base such as, for exanple, pyridine,

7100 205 20 % DRBAE iy 7
di azabht®lyghinasblidl 4 aa@e; 7- ene, or for exanple, an
alkali nmetal or alkaline earth metal carbonate or

K3dr oX-thechlener2-Exaipphenydb dimathaxar b oidal(masaylise s a2ein5-

carbo ' i arbonate, sodi um
hydroS@%gﬁgﬁ%%%#g%%fIﬁgﬂé rg%igégk%ﬁ%%fnatively such a
liase iNs(3-EidoroexaAuplophed)- Alnkaahdxyr@{ {k[(BunabthylBox iz0l-5-
exanpl e sodi um hydride, an_al kalj netal or alkaline
ear t h YReukpnyfpipraidin-dryl soxyppiieaze Bt Amiasi de or sodi um

THRLL MNP AR A bty L b o>

sodi umyl)catond]pifddrelin-dad t oxyhquisazelin-tedmhiyie;

(5) N—(3-chloro-2-f1uorophehyl)-7—methoxy—6—({ 1-[(5-methylisoxazol-4-
yhcarbonyl]piperidin-4-yl }oxy)quinazolin-4-amine;

(6) N-(3-chloro-2-fluorophenyl)-7-methoxy-6-({ 1-[(3-methylisoxazol-4-
yDcarbonyl]piperidin-4-yl }oxy)quinazolin-4-amine;

(7 N-(3-chloro-2-fluorophenyl)-6-({ 1-[(3,5-dimethylisoxazol-4-
ylcarbonyl]piperidin-4-yl }oxy)-7-methoxyquinazolin-4-amine;

(&) N-(3-chloro-2-fluorophenyl)-7-methoxy-6-{[1-(pyridin-3-ylcarbonyl)piperidin-4-
yl]oxy}quinazolin-4-amine;

©)) N-(3-chloro-2-fluorophenyl)-7-methoxy-6-{[1-(pyridin-2-ylcarbonyl)piperidin-4-

ylJoxy }quinazolin-4-amine;
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30

effected in the presence of an inert solvent or
di luent, for exanple an al kanol or ester such as

woreiohasoby et hanol, 2-propanol or ethyl acetatBCT/@B2004/004137

hal ogenat ed sol vent such as nethyl ene chl ori de,
trichl oronet hane or carbon t%Zrachlorrde an et her
such as tetrahydrofuran or I an aronmati_c

Wi 0&aodioed-{erePRaiyh-Grd [k Gr ﬁréwé)plreﬁnd(% fitlesy - a

di pol gfe¢ Qlaghipesuch as N, N-di net hyl f or mam de,
N, N- d?r[ﬁe}?%&ﬁ‘gggztogm de, nISI— met hyl pyrrolidin-2-one or

{1 et WyBschl(ﬁm)a ﬂeoroiﬂh@yi)e"&étlr @soxiagolcvpleabbayldpiperidin-4-ylJoxy}-6-
effected at a t%ﬁrﬁe‘{ature in the range, for exanple,

10 tonfgr?xcquarz e #81% ng point of the sol vent),

%m)t ablys-dtlorb el AOpRerd D -6-heBfdxG-7- N a3 K th ydisBx Aol -8C

bond a particularly suitable baSe 1s cesiumfl uoride.

Thi s wba@rylhnperrghlsémlbrmygqlp@azpbnﬁezdmnn, an inert
R R I —

sui t alpleyhdxd 1ﬁ1h@;§1)11ﬂu¢-a1ﬁtnea tenperature of from25 to 85
C. Process (b) nodi f 7? a substituent in or

(Hbr o dbGretgora- ?sﬂB@Pplﬂ@é’ Hi- G- e Haperighin- a2 oy né-

deriv ned’ @ pharmaceutical |y
accep?{ebl?/&yg&lfl@%%e “as herei nbefore defined

exHe pW—(ﬂqdﬂomFWﬂﬁ(omphergfﬂDaT -ngAiwsy-6- §[ (AR )1 €2 tidehyilicetyl)piperidin-3-
necessary, and whereafter any protecting group that is

pr esedHOXE iPEREAEYHINI RS nvent | onal means. Met hods for

g R g L i) -

be oxmhtlsce«qumamhmaﬁl kypireul f i nyI or al kyl sul f onyl

B A g B, TN S SNETL 89210 S0 oo

Subst rhiRBhetfif RotdihdlyomeaARLL aaghydride in the

presence of a suitab base, such as triethylamne), a
¢1&no Agr%@;iome%ﬂue@ph@yéw aretva - OLER)- k- (HilpysolRoup

reduce ar 0 oup al kyl at ed

to a %E%FP&% P Cﬁn3yli%{&38 %/031.“ {%mg’gnverted to a

{ivocar @Md)rogl AUdropBShy] B nieghdx3ves S[EBIR)S 1 { B-agenidarbonyl)piperidin-
abrono converted to an alkylthio group, an amno

gr oup3rbalﬂ wedzplpddimigegi ve an al kanoyl am no group

g) aci d%gfap}”‘%ﬁ@%@feé@@- ot an%;lfls(g{%‘% r)glggﬁirir%yﬁg 48{}9}‘*?

hydroln)eslﬁdrqum&dmyldfr@mmegroup (for exanpl e an
acetyl e converted

I
B3 o Al RGP e (BRI Torsel REPegiaghyHesy ok
converﬁeelgo,gxgﬁlga ﬂti‘%ﬁmgl group as a final step in the

preparatio a conpound of the Formula I. It is also
22si BI-@-thdororit-flockopkery)sTHasthdxyem { [ (3R b-(3-Heemyl culpor@l)piperidin-
as a fi ip the preparation of a conpound of

| step i
the Fdr Xé{?qqlgﬁzBEnéxaéﬂ’ﬁPe when the conpound of
(2 MR (3L GBI RN RS oBRIVRL Y-nRhoX§ SR N8R Y 1 -(3-thienylacetyl)piperidin-3-

ylJoxy}quinazolin-4-amine;

(24)  N-(3-chloro-2-fluorophenyl)-7-methoxy-6-({(3R)-1-[(1-methyl-1H-pyrrol-2-
yDcarbonyl]piperidin-3-yl }oxy)quinazolin-4-amine;

(25)  N-(3-chloro-2-fluorophenyl)-7-methoxy-6-({ (3R)-1-[(4-nitro-1H-pyrazol-1-
yDacetyl]piperidin-3-yl }oxy)quinazolin-4-amine;

SUBSTITUTE SHEET (RULE 26)



am no group, for exanple an NH group in the ring Q1,
substituent may be added to the nitrogen atom of the
W@ei0sas0T6Dr secondary am no group by reacting PEEGB2004/004137
conpound of the Formula | containing a primary or
secondary am no group with aégon'pound of the formul a

&I%%; V\hereln LZE is a displaceable &roup ifor exanpl e
o G-chlien- R P oF-msthorksyo- AR G Ty isoxazol-5-

S BRI S IORhS L0 2 11
R dCWa‘BK‘;“l&“” otopharah Aty & {[éﬂO}hl(kYNd\adhlafh?ylbarbamoyl}—
N (T B A ke ey e T oAt

al Mﬁal&ﬁ&%amué&bh 9))6‘? hié'tho%?(l Ao La-c e 1 H-pyrazol-1-

| - 6C) al kyl sul fanoyl ) al kyl] sul f afoyl
or a yhoep)Ripedidn;3- Wﬂ@t’}éqmnﬁzolm -4-amirg; as her ei nbef ore

(50 i At SPRChiafl ehpro T Puflibt SRR B AR i SRS -
are cgn&g@@éﬁdﬁe peafvekamidiet N t he presence of a
sui t abl e "base é;uch as those described above in

6100 c e A5 Bengy]-4£(04-[ Sxegroe2- Peerapkenyhamironae Box ¥ganazelin-6-
iodid i ro A rri ne) and conveniently in

t he p?’le}% Wg)epen?&%nlo?%{eg% vent or diluent (for

EXgNpUg {1-E8-Chierd- Zmbwhéfwl)aﬁﬁne] -amebtitbxyy@imbsolin-6-yl Joxy)-N-[4-
descri bed in process fa) such_as

N, N- didiseilaeiaepheed]pipasidnenbicarbex#midsl  or net hyl ene

R e i

gr oupphmle:thyl);ﬁpmxbm i{catbedarhidea group NR R, as

her ei nbef or e ef| the ced

05T A FI hio -2 Do ARSI LPIHEED -
or (2 46akhd h&ﬁ)’@%dﬁfﬁb&b&%ﬂdka Lg- (2- 6C) al kanoy!

or Lg-(I-6C)alkylsulfonyl, wherein Lg is a suitable

Bepl ée(édﬂﬁ(%cg}omj@ fhmmphasylhﬂmhluob7 nyathdxyquinerdioudral loky)-N- (3-
the f bnth reaction is

r t—&zp
conveg]lu@fﬂpﬁ?/n}ﬂ me&d #HoP¥ ™ Efesence of a suitable
W4g@cm&% htﬂdofb@eﬁymatnﬁhb]ewrmmdxyqatnuwtn ©%1}oxy)-N-(3,5-
dlluen or exanple a pyrrolidin-1-ylacetyl group on

QL or digeethelisolsezaprieyd mipsdidine-F-eabpkamide; conpound of the
Eﬁ) or og(é% t 8{11% u%%o (#h%l %ﬁgf%gﬁetﬂ% S/ﬂgi@%ﬁcﬁm 6-yl}oxy)-N-2-

pf Oce@ué@ﬂp@&ymb@—lletﬁﬁﬂ)thw epare substituents on Ql
such as rmefhol i noacetyl, N-nethyl am noacety

m)neﬂr(;{ﬂat@ ¢hdaroet-finorogheRyDariizol- %meﬂ@%wwoan -6- yl}oxy)-N -3-
3- (N, %lgﬁ)ggbgﬁ(ﬁlﬁgjlgbg}@&gﬁdesul fonyl substituent on Q
or Q nay prepare reacting a conpound of the

For Anflidhdr avgeet tic Ipr@en‘ﬂ 1n@1t1©a ptdvddesa process for preparing a quinazoline
3-chl or.opr oi)yl sul fonyl substituent wt

dene{pu“eee @eu@g@éwpchgptg?le ﬁ%}mhpgﬁoﬁglt&ﬂl be appreciated
thatccﬁﬁﬁgktaftﬁg of g@%ﬂ&%ﬁg‘@ LIE RfhNR subdRRnkd Iﬁ%mfeﬁuﬁ’é Brotection to

nown to those ed in the art and further
prevet Hedsundedreclonscion e The skillhé clangishwahapprgiatowhei sidhi prgtection is

re:quEl)r(eadr,r[tgrl1c({a l§1()w such protecting groups may be put in place, and later removed.

For examples of protecting groups see one of the many general texts on the subject,
for example, ‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher: John
Wiley & Sons). Protecting groups may be removed by any convenient method as described in

the literature or known to the skilled chemist as appropriate for the removal of the protecting
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Process (c) By reacting a conpound of the Formula II

as hereinbefore defined wth a conpound of the Fornul a
wa@sgoodesi7zoed herei nbefore except Lg i s OH underPCT/GB2004/004137

M t sunobu conditions, and whereafter any protecting

group that is present is rem&ged by conventi onal

means. Suitable Mtsunobu conditions_ include,

grmég(]é]rﬁﬂeénoq, Slcht m@ﬁl}oﬂ%bql%ck}gp@s%@etogf egt rglgﬁoygkgf éhe protecting group
boxylate in
with B RO ROk R Aol e AR )
di dﬁiusr i mextchemreinalnde,ifor ¢xaenples gpempakucheasraanige, dAroxy of Gydroxy it

Q@? U|tabl¥ﬁ2}5§arrblent te erature A suitabl e

may s {5SHADIC 5P BEYFRT A FRYR (fgnerqs thesearn mentioned herein.
triARoiaHleh ﬂﬁ%ﬁﬁg oRRIp@Hr SArhAB oY afld’ylanﬁﬁ@ Q’b’du@h?%@ﬁéﬂ%mle an acyl
A suitable di yl azodi car boxyl at & i ncl udes

groegx derpixenyplearhglkaoyb diovasbdxas aewl, (a@au@ycymrb@rwl lga(tﬂpy for example a

mefisieafiondt Sho RGP Ran N bRiefibong) o, & MelsBHok ooyl group,
bet 4 le; fedsen

for gg&g?{?% g?} ;El?ﬁ)xggir% 42 %g%g%u 6 Ezarn ()j( tt%?o gr eé(?l?ﬁlﬁ% %eé) rotection

congitions Frstihe ﬂw@mr@ﬁctmg Los deeassardy garyi witPthephpigeiod protecting

t I
ool SEE PR 85190008l s B o el Bircntoup or
aroﬁlfg@oﬁmhﬁyl ba rdmavedrfer ¢xatipie, Bk bipgroRisid \ﬁltlaahuldd‘tﬂ)e(basg rs@ctlpas an alkali
formed by the cl eavage of a_ quinazol ] nggderl vative qf

metﬁhlévdﬂaﬁﬁwfar ¢xapndy Hihiomer $0§htan bydigeyds) eBspalydy gn acygroup such
as a t—bmﬁ(fgxﬁs}{gigﬁo{lfﬂﬁ Eg E]%frf%\)cég \é%}(ﬁg,wr?y t];%h?mgﬁg \’éflltlgg suitable acid
as Itydeochfooicnaflfusic.or phesphbearader rrdhmrmacaticoﬁmdi andapound of
t he Formul a | wherej Is a (l-6C)al kox oup nm
ary G R PR B O W A G PR PR SRR T O Fnoved for
exaﬂ#&!engf Al eﬁe&bh‘b@%ﬂ ¥ &t &t Ru@asddaliundT88-8hrbon, or by treatment with
(F-6 kyFPsul fide such as sodi um et hanet hi ol ate or,
a Lévois aeixlefnpd:)@,mpbqbonoaamrfmﬂuowachta@h Aﬂsmbﬂe atsredtive protectmg group

for ApRVRAEP VRIS B edunde TRREUPYR R BER VR €empred by
treaBerft a¥itH falRYIhmide) for%&&ﬁ’f@le%m@%ylahﬁﬁéﬂf@ﬁbﬂa@fnet &€with hydrazine.

qui nazol i ne derivative wth a boron or aluninium
t r i Aavitahie pigtisting gmpdﬂr ] hycb@m@ép ip fowam@éee 1 g¢yl group, for

oy BSEDEn S LA ) Sy BB . o

aryl@@dtiiy]l @eougy forl eRainpR Héh@ﬁ&'ﬂl@@d@ﬁotéctﬁml doablitiens R ltlie above protecting
sol vent or diluent as defined herei nbefore. A

growwiélrr}eé%ﬁseqﬂé@mg@ith daecihioins of Proteing esaimd s, der grample, an acyl
gro%%ﬂgc laia rﬁﬁ( ggﬁ'ﬂ\g él%{ 3!1 gfougl?ﬁaggr%{ 2 r?ge%rféé\f %%IH‘FPY% 'bg hY8rolysis with

a suitableibast ©ich agtn alkai Immxlatydfomdenfm lkeeampledehiufm) sodium hydroxide or

amrgér?ia Altemgtivefbt grgn ar:L ?metﬁyllgsr(%%) sufc as a benzyl group may be removed, for

example, by hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a ¢-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation

over a catalyst such as palladium-on-carbon.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

exanple from25 to 80C. Process (e) For the

preparation of those conpounds of the Fornula I
wob@sesateRl is a (|-6C)al koxy, (2-6C)al kenyl oxRCT/GB2004/004137

(2-6C)al kynyl oxy, or a group of the formula : Q- X3-

wherein X3 is and 4 is as de4f5| ned above, by the

reactign of a conpound of tHé Fornula | wherein Rl is
Re%ﬁm@k?ﬁlé‘b{’e?ﬁé‘t%&rﬁmﬁﬁﬂﬁg@%l group is protected if

NeCERSAbke
wher ein bl% ?I\é\g %R)&l ; %1%?”3? E‘Hﬁo‘%g E‘lﬁés éﬁfv@hﬁleﬁt ge ih%he synthesis using

al keny
con@@l%tﬁﬁ)ﬂaﬂeklynqthes veril lalogsmuph@em@l ertQ4 |s as def i ned

b V\/n th
"ok episPotitestFalcoiRs PoSRTF ol PRt SR st sal
the@oﬁ vl ReRSEDY AMNHprB&E RAGW £ fo BOYpplicB1E 64 thePraaeidn of
that is pr esent | s renoved by conventional neans.

chegigallyselatedi copipptedsn| %w@ rpmps@es Iwiengised tsprapare iargoéfagelene

f ess for ex 30D
certave ot P Lo udpry RpuRT el iP ek BrsBE iBigpiced as o
funaeﬁﬂéathﬁebcbf&h@aﬁzenu@uaﬁda@b gluSRhie€BY she fAllbwaly Bp@BehtiidsKamples.
i ncl ude, for exanple those herei nbefore described in
Negeggany staninganaspioale gy bg obtamed byssandpyd fragedupes of organic chemistry
(se%&pﬁﬁﬁb& Qd%éngea(?%%a@g < g#ﬁ%g%r a(Wl etyblﬁ eg?%& AIC %)”,‘ g «%rry March). The

prepariugdn dfisield stattingGhatbHalx s @B@ﬂﬁd@sﬂﬁﬂn (He aﬁ&)mpzkwhmgmmﬂhnuting
or substltute? (1-60C) al kyl am no  group tion,

t.h
Examanite it 0ALY oh EFRSSASY SQEHEMYPriYS 816 qb&%v@%& analggous procedures
to thisk igahar 191?&1f q'@ﬁufl e &Eli(ﬁ ilfof éH o@aﬁie 'cﬂaﬁﬁ{ | BAformation on

erivative o or mu erein
the poaphating ofndnpsyaox ytagmxgumtmalaomlamquonmousé&bvfdah yay be adapted

am no r ou a rd at I
to (R Aeeriary Rafme Baipras) e lstub o R dnhe Rl Sl eabibny g
Apﬁlﬁ%ﬁoﬁ@ubhc@hgﬂﬂ atd c%téﬂts Jf)ﬂ‘i’é’ &l@baﬁ@r@&éﬁ@%@bﬁ@ﬁs of which are hereby
substituted al koxy, or for Kyl ation of amno to

incerpipledtierain by refatesce: (WO 25966; IVﬁ@ NA3288r WX A0PBET TalV O

96/{:{%%'@@ g@ﬁggﬁ W@?&/ﬁgé T whFde s B0 BYABRIE Wo 97/38994,
WG PsH0bY Ws g, A5h;586) BP kb 7211 RPr 3662260 EPH0I B850 nd BRI636,507.
convenlently in the presence of a suitabl e base as

def Thecriessat Bivaniéangleo piowidgs 8t quinazeling dedivaiiyey athe Fiprmula I, or

pha%g#ﬁﬁéalg/sacg%téﬁg galgetfugjle&b 8%{8[5 %r@ﬁgéky g g%(ﬁ(ggsﬁ({ Zttdf{ gas follows

exa
(wmtemthemeﬁablaﬂ‘@mea@tdeﬁ@efpafoaé uniless deraiiszl seged)s procedure
may be used to introduce optl onal | y _substituted
Proewd@ al Rarragiesy coppowd)dditheahgudhtlino and
(1-6C) al kanesul fonyl ami no groups into QL, 2 or RIl.

HN

Formula II
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Conveniently for the production of those conpounds of
the Formula | wherein QL, @ or Rl contains a

W@ Leos@3Ebkyl am no or substituted (I-6C)al kyl anPCDGB2004/004137
group, a reductive amination reaction nay be enployed
usi ng formal dehyde or a (2-6 alkanolaldehyde (for

I t al | d de Fer e =
Wh BB Gt e B %{lﬂg’élégl A OT6 P! R or B iR dfoxy and
the WHRF Rlaer&lly @ RldefleLRANEREHS t@i@nﬁhlﬁ?f)hé’ice f tﬂﬁp%r’g/tfﬂﬁctlonal group

correspondi ng conpound containing a N H gtoup
is prateatecdeid negassary.or mal dehyde in the presence of a
..Suitable t. A suitable reducing agent is,
Wltﬁgfowg‘fpéjlrog%%hﬂ%ﬁ?g@ reduci ng agent, for exanple
formc acid, an al kal i lz @lufing um hydride such as

['ithium al um ni um hydri or, suitably, an alkali
met al borohydride such as I@@@P@&ﬂbor ohydri de, sodium

whe%giﬂng @g%?g n%%% g'aﬁﬂéf {he 3156%%11’1%9 dgllj%%rﬂegelhbesfggei elil(rcrgapt that any

funéttdnaCgoox ysqﬁbtebty:d lif St essieanddaCs laisplfeislo getipe hein the reaction
perforrred in a suitable inert solvent or diluent, for

is coiveRisnEY Pefprnfdn dhapssenssal yswiehlpibagt.her for the nore

hy‘éﬁmldweré ‘?%P %Wgrozeggﬁ% gm%ﬂ Ccllfht génetélP %:s% gﬁgbg ?&gentlonal means.

pr AA cenwealevedisplackableagon®elp &) ﬁh eaemipht haalokerdo)alkahesulfonyloxy or

oy RSB BRSPS GOS0 Bt EYAHBBH By IFY
nltlyfgh%ﬂeﬂegﬁf&ﬁ%@' &gol@lgﬁé‘& shBord Y260 &rofs (Hiththl§ arrﬁ&ﬁﬁﬂegﬁ‘lfd)rﬁ/loxy, 4-

conveni entl’y c¢arried out usi’ng an aqueous”sol ution
mtrolbﬁemmwf@lymmr tdlneng- éaultfmmhoxwgrpqv)f ornmed at a
eratyre.in, the range 0 xanpl e, 10 100,C
& nePREiclsR i Ryaatar SR i R Beseiie e aphizple base s
for é)@z‘i‘iﬁﬂé b Wi @ani CRAMB HaNucH as \@Bﬁékahﬂﬁe LoHEmENY6a88Mhe icBllidine, 4-
formc acid, protecting gr oug[y such as

dlmp@wtanbmmgd@m biatyylaminet Nemetpylgrasphline obdiaaktigydelddt.0lundec-7-

( esent. fro synt hesi s, of the
ene ot PG oL al SR lE sOULERT biofHa Prigoige. o
exam@PRCotim cdrbOeRS PolagdiumParbonete Pécsiat edrb&rthte fcalch@s earbonate,
conpounds of the Fornula | wherein RL is subst i tuted
SOdW’l c@@)gg% orpotagsiie hpdrpxids. Adematively speing base is, for example, an

alkd?ilz@gtg @{@hgﬂ%} BRamfle S%(Fll.l%léﬁlg%lé%/ 1B Al or alkcaline earth metal
ami@¢,-f6Paiipyd sudivfrh ﬂyﬁémoﬂﬂlm Ki@)tl&]lnkmlyﬁﬂbfbﬂmide, off hisufficiently basic

reactjon of a conpound whjch is of formula except
alk@tllﬁa@taf[ hpdidg, Tat, ﬁxaﬂaple sgsium tluopde prsodipingiqdide “éfr&‘o%ctm is suitably

effecﬂcg 11’{\411% és@ncj:@ot*)a% 1@&:1‘[?i boci%rﬁ%? At %Pé%%{[( 19 bn o? T ester such as

loro bro I'S a grou except t
methas)l Leglannl kaopamnﬂ ot tthylgaceuam Ihalogmhtédaoﬂ*mt sudhats Imtlyylene

R e AL B S P WDSESR8 Kl Sy o ..
d1o;@h°ﬁﬁ?ar@ﬁfé_ﬁ@hy&1€é‘érb&{‘ Yol it GhAHORAbIUBARED WP (SuftaBlly Ph 8FJBE abfotic
solvggtcs?lilrsl 2sr ﬁ’,ﬁ—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.

When X? is a direct bond a particularly suitable base is cesium fluoride. This reaction

is suitably performed in an inert dipolar aprotic solvent such as N,N-dimethylacetamide or
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and whereafter any protecting group that is present is

renmoved by conventional neans. The reaction is
wa@eonwgesizent |y carried out in the presence of aPGUGBaIWHB04137

base. The reaction may conveniently be perfornmed in a

sui table inert solvent of dil L}ent Sui t abl e bases,

sol vents and _diluents are for exanpl e t hose descrl

N.Nrfiresth yjfseamide; ghhe repgtiop dnsuitebly Gagried Ut abt Empperstaierhl 3f0m 2510

gse@t a tenperature of for exanple, from 10 to 150C, for
exanple 30 to 6CC. It will be appreciated that certain
Progésst(the vRy nxmdﬁymgmgsubsmsd:ntumelrmﬁodmmmg@smmpmunm mfother

iR el B £GPt B A e oA s tercor, a

her&GRRRERIdBREL e:fdéﬁ@thh@ﬂ@r' fuﬂc!tﬁ)'ﬂ@l 4B fsi okt st RlbRefy,
prior to or immediately follow ng the processes

andrvelmwfm danyapotasting gmuagha; U presamd 1S namiovielelly tenvendonal means.

aspect _of th n enti.on eact |
P oERgf PR eyl d sl HEFS kiR haneE R RS T R0 tge axt. For
exafipSir &lldﬁﬂilo gwuﬁﬁﬁdﬁb@cﬁm@i@e(ﬁﬁo@ﬁ&ﬂk}ﬂmﬁﬂﬂ@ﬁt& tlkyls@fonyl group, a
reaction, uction of substituents, alkylation of

carbamt ;gfqy@nna:y by Riteshiol YANQ ETOBD Or PXATRRIE §Y rqagking the carbamoyl
subgtﬁﬁ&%@f ﬁ1 %ofo%@é‘t}c %ﬂy@%&%tthefo E{n% Bﬂi‘ ta%?eol‘}ﬁg Wkt as

em ca

triegyRimidh€s a ef/amrgmm tedueaalttatantanﬁmcogmnp aciitrosoupnetusd to an amino
the introduction of a nitro group using concentrated
growp.tarhyeroge grouR HEYiied e a ety SPURA CAERPNYHEGUR CRYEREH to 2

tthfC rboﬁﬁla%&h}fgeigaﬁ 12%:1?%\% ahisqe 3 g%@ﬁ S?Itgccgrﬁiléﬁgd #an alkylthio

groulm radli aiiiom group Immyl bmtachmmitto @vecn aé]mnabflayhncg goup (fos uamgnple by

an al Lew s such as al um niu
reaGinatig rORPle Rt R0G O B oy O Fopnanay be
hydr&ly§dH GiHyaRx9 e r&ﬂ@&%ﬁ@l&i@é&@tylﬂy@@&?lggrr%? n‘ﬁ%be converted to a

reacting a conpound of the formula VI
hydwhereityl RoapdChnvemieatlaingnoR' graipmeanbearpnveldd imexanother R' group

o Tt BEB G re%%éﬁ%@w&@%taﬂ’%%ﬁgﬁ PG5 RRRGp S BB S gt

intrd&ud3er Rb&hedi btodat bhs F (% WstalFiram st@ﬁ id 1he ggfgfardti&)ﬁ of a compound of
formula VII:- 52 - tornmula VII wherein a_ have

the Faymgp I+ Fer ¢raaplnyheridipicaagonedt ef Emkﬁlew@i@émnmﬁmor secondary
arm\%ﬂérgulf)n e%.]l% le%%ﬁ gr(ﬁlpqﬁ%eeﬁﬁéﬁtl,k u&%&%ﬁ? fa ’ble %H?ehdeto the

FIFeY iI"on < stconveni or me
nitrpg@sLoRef te ifatytodbénaadymifd groop @yeaefchﬁg tlayompound of the

Forg{g?pf,ﬁé&n:‘tqg%ag ra%g@}%; (a)‘lt‘ selccs)nc?arrg ESlI%?I’}O flrrgug \?vﬂ%\gec%m%%und of the formula R-
Lg, wherein Lg is a displaceable group (for example halogeno such as chloro or bromo) and
R is the required substituent (for example (1-6C)alkyl, (2-6C)alkanoyl, cyano, cyano(1-
6C)alkyl, (1-6C)alkylsulfonyl, carbamoyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-
6C)alkyl]carbamoyl, carbamoyl(1-6C)alkyl, N-(1-6C)alkylcarbamoyl(1-6C)alkyl, N,N-di-[(1-
6C)alkyl]carbamoyl(1-6C)alkyl sulfamoyl, N-(1-6C)alkylsulfamoyl, N,N-di-[(1-
6C)alkyl]sulfamoyl or a group Q*X°-, wherein Q*-X°- are as hereinbefore defined, which
groups may be optionally substituted as hereinbefore defined). The reactions described above
are conveniently performed in the presence of a suitable base (such as those described above

in process (a), for example potassium carbonate, sodium iodide or di-isopropylethylamine)

and conveniently in the presence of an inert solvent or diluent (for example the inert solvents
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Sui t abl e di spl aceabl e groups represented by Lg are as

her ei nbefore defined, in particular hal ogeno such as
w@bhdosoan7eésThe reaction is conveniently carried PUL/GBR004/004137

the presence of a suitable inert solvent or diluent,

for exanple an al cohol or estgt such as net hanol ,

et hanol , Lig%ﬁ)ropanol or et h)?l4 acetate, a hal ogenated

and dugnsh desstibed HSPTREASH{A) SR N -flreethpgedapider petpnol, cthanol or
met%fi%ﬁ?ﬁl}lgxﬁ%%nﬁéwéﬂiéﬁp %eﬁ?kj"??o o %Qﬁie@ﬁo{ﬁ%@% ?{j g%g??ﬂ'kanoyl or

an aromatiC ent’ suc
(1-66h)alkyHirfionya rraup; ohich is aibstntedshichg@map NR'R®, as hereinbefore defined,

BT SR N T
or GH BRI Sy xihd ?orm-[lli‘@Lg-?@%b')ﬁﬁaﬂoﬁd Slolﬂg’—?ﬁB@?%ir{Msulfonyl, wherein

carri ed out at aterrperaturelnt e range, anb
Lg igxanithide displaceabdbgroa swabirpsehlosmtwigh & pompenndzafdlee fgmuts NHR'R'

120 .C or where a solwvent .or di.luyent is used a e
wherG i e SofieB oS Rt I brpieted A Sulsblise and
optibRAINUING MitabR¥ndt Jobrat 8€dineh ForeRameleNthy@folidie 1-ylacetyl group on

forpjula V in the presence of amgrotl c solvent such.as

Q' orddpnay b plepatcd hy apictng kgompowntoffhe Eerada dwhareim@l @r Q is
L N T S e e

ric
prefed sibisafuents dnyQir @gEuch hombatolitoategk anenetiwisiamobbeyl, N,N-
condi tions described above. Alternativel '

., th
dimeidylenyippacity)- Banidehy Esicsnrpy aéagN,%@%%arﬁ:n&ﬁawlwlmﬂ
subZfhektsh QT 8y B HERDE B 1 AchPRbGhpAMAe e FEHfAT wherein Q

or (Proasémces-ciil osuprapyisu)foh virsubstangit evithydirgkyl amileo riutegasmples of

.n.diethyl ether or dioxane, or hydrochloric acid. The _. .
mod: i P PTG SV OThegr e HE i e ol dmo R those skilled in
the ﬁ%xn@ﬁn{h%?ﬁfeg@d%moﬁtaﬁféﬁm F{]édace(f)mgzt}ﬁ{ir{goﬁcfﬂiﬁﬁit}ﬂgl Eddhples.

t he absence an acid. In i's reaction displacenen
Prooésst(tle By ogeting 4 eawpovgd @f thegidroutaeld ab hereinbetonedefined with a

compRRRY OL 1 DB A BT by DR P ARER L & GH A B yfgnobu

condlifioBs, HH el ftENar r@t%@tﬂilg o8P e RIpredeqf is @4AFRIEY conventional
I sopropanol dioxgﬁg or ,%&g?neth;1acetanide. Y

meaggi t abl e conditions for this reaction are as descri bed

abave. .- Alternativel t he u VI

oy Dbl it ROk Gl 5 FORRE Rt I PP Bisenti ot o
suitifle &g phbsphisdtindaldialbasedicatidxghteintasegani®gol vt Such as THF,

reaction are as herei nbefore defined under Process

or syiggbly Fishlpremetbeneoindiis thedampenatne rapgp 8F € o OREE, buf seitably at ambient
inert sol v or. di lLuent.. fo xanmpl e thagse ni i oned

empfie 20 Bl i B B BT imb B3 B e o
suititl§ t@{pﬁ@%@dsmn@f Alsipsisle aPAROIAAEE cbok e HRlwass For example

_ Wherein IS a nitrogen ' . )
diethyl azodicarboxylate (DEAD) or suitably di-tert-butyl azodicarboxylate. Details of
Mitsunobu reactions are contained in Tet. Letts., 31, 699, (1990); The Mitsunobu Reaction,
D.L.Hughes, Organic Reactions, 1992, Vol.42, 335-656 and Progress in the Mitsunobu
Reaction, D.L.Hughes, Organic Preparations and Procedures International, 1996, Vol.28, 127-
164.
Process (d)  For the preparation of those compounds of the Formula I wherein the group R

is a hydroxy group formed by the cleavage of a quinazoline derivative of the Formula I

wherein R' is a (1-6C)alkoxy group.
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cont ai ni ng heterocyclyl group linked to the -Z- group

by a ring nitrogen, the coupling of a conpound of the
wo-o005108E63 , as herei nbef ore defined, except thetT/GB2004/004137

group of sub-fornula (i) is a group of sub-formula (x)

H-Q X -0, and any functlon?lb group is protected if

gfsq?% with a conpound of formul a C% X-Z-Lg,
AZRYCARIOMAY Y Eonyenigely he crTEE0 08 DhanyQf themgny procedures
knok)ﬁl%f ﬁ&hgirt%@foﬁ‘ﬁlah&{ embb&éa%g o Ak 4IF e(c%ﬁ?buﬂ& of tHdtRhula I
eno such as chloro whereafte

whqwemtR%.as B I(lb*6§|)adkl<p7(}t dratp ingy pe esreietl out fmm’mmﬁ: by treatment of the

QG A g i lyed T R ae sy Pt etapptiolat

or, ﬁ)fr ekanpe| By @atﬁﬂent&vﬁ-lﬂaﬂ Slkali AR AW 1bRospRid s@éh AdMhium
formula Q-X -C(Q)-0OH. The coupling reaction is

diphegpilpbashidd. yA]éQIrliitﬂ\@éV @igtcleahagerreaq@pes@aw@n@@mantbubq cantied out, for

exaglyge?r%? 21% t[n% t,]i}étlfllﬁh 20 d% g%: \Tﬂ]g Sor(on or aluminium trihalide such

as betdythibadrhide) (brrﬂyd@éc;tloﬁ fwith Mrg@iﬁb er PRPianttCaciQ Upt dxaghple
agent, for exanple O (7-azabenzotriazol-lyl)-

triflNOIQageticNcid: eYuchAacH)RL AT AitARDhEEEd DD IW§§§WQ@ ef a suitable inert

soleeﬁlf&%llueﬁpfs &BHRY h{k@m‘b@[%?et |2 référr?cp&gf\ﬁgg Pﬁfacﬂor? Athd §atment of a
in an 1nert solvent such

qun’(mbb@fdirﬁ"tvadvsof the Forrauie i wath pyeidinel lfyraleodhhirﬁfel die chsravage reactions

| ar aprotic solvent such as N, N-dinethylfor o
are W?@glwﬁ At & faReTatpe R g AN ge: g5 XamP otigm T0to 130°C, for

exaé?lé%&Sttg%O@upl ing reaction is carried out in the
esence of a suitable base, such as an organic ami ne,

Proteﬂs (ex arﬁﬂrehdplep&amm@fytheﬁel”oplnmm@ afthe Formula I wherein R is a

(- RGRr PR  B R 54R ErobBAt Hin sl a

anbi ent tenperature. This rgagi-on is al so
particularly suitabl e when is -0-C(O- and Lg is
whegtinge'ds @ cunidi{e’ @@ﬁﬁtﬁm‘d abéve, by ithe rgachion)of-azompousd af the Formula I

chl qyi0f Cl. Pr 0Cas:
whefin 155 B B Eanfingh A BREEa pien S BRI s R VA
confpeuid betht fedheile RY 1% werdin Ri'tiE @g%cgamyla(mﬁmmkenyl (2-6C)alkynyl,
het erogyclyl group linked to the -Z- group by a ng
or argrebge Whelema i3 ap definegrabaye, 6nd L. 8risy ﬂ@placwbl@@lp, whetein the

reactgll\gfgﬁ: (gol'@%?lﬁgﬁ%gér%rﬁ{eﬁ% Mnegprosfeﬁ?%& % ?tﬁﬁ]lﬁsoagonpr i sing

oun
heraidmiefaifer ﬁh&}f pﬂ@&dtmg goap thdt hepresdne isgemiopedby conventional means.
sub-formul a (i group of sub-fornula (x) and any

Smﬁabwéﬁpé%?s@ls .g&}wsﬂﬁ aFeo%séﬂ@feé%bqf@reﬁlé@é%%f&qucew forvﬁX@wple
chldto SPBRY ’ f NIk rg‘;&[)dﬁ"ig 9111Qb a)i\)l\%er ea?l E&Eﬂcequ aastﬂlﬂalggr base.

are as ove, ny protecting
Suitgbkelsplvtehm d1ilt$nrsr2msléja$es|1mc1mdﬁrﬁ0tma1mpledhmed’r¢tembﬂd)re descnbed in

ans. The %oupl ing reaction is conveniently carried
relaﬂﬂ?tqwoﬁ‘??s ert solvent such as, for

Process (f) For the preparation of those compounds of the Formula I wherein Q', Q* or R
contains a (1-6C)alkoxy or substituted (1-6C)alkoxy group or a (1-6C)alkylamino or
substituted (1-6C)alkylamino group, the alkylation, conveniently in the presence of a suitable
base as defined hereinbefore for process a, of a quinazoline derivative of the Formula I
wherein Q', Q? or R! contains a hydroxy group or a primary or secondary amino group as
appropriate.

A suitable alkylating agent is, for example, any agent known in the art for the
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exanpl e, a hal ogenated sol vent such as net hyl ene

chloride. The coupling reaction is suitably perforned
w@ro0sa30765t o 150 C, conveniently at anbi ent PCT/GB2004/004137

tenperature. Suitably, after any of these processes,

any protectlng groups are req@ved to produce a

d t f. F
el TP oot e Lalk s b€ Ghe isgfaiopppfoamino to
alk ds sﬁlS’srt1t1Et8('I’Ql\k§1anﬁﬁo 604 fdpld 1%h ﬂkﬂ%%u@srtﬁut\é@ |aikﬁ/l halide, for

nown and are di scussed herein. For exanple
examplrudto@halkol chlngde bc@xmdo@ndxhdﬁf ortghwabptiinted| (&- GC)a@kgkmlwnde
R.or R ntains.a onda am no, qroyp, . .
broige' oriadife, seniishiony in J8 Bbessprati AR S o detieg Bieipbefore, in
a suitableenet $IVen0br RERANhSddImed hBleBbe e ndit Ahipefdfure in the range, for
secondar Y am no group. Suitable protecting groups fo

exagipleahy #o ‘5}°Gu90rafreewnﬂb pt @mnaparebleemymaeratqﬁe cn@n@l@gmr@rocedure

ma;%%%‘s%glugi%'td désl'p{;b ﬂgo%fé (Z%C)Qlﬁk ﬁ@lﬁ)&a% B utkanoylamino and

(1-60) alkewdsiriign darninoszraus naﬂos@‘ @?ecRbsed her ei nbef ore I n
particular, a suitable protecting group is a lo

al KeXYEREBR{AT toy Bropuctisaet éla,oss C@@P@urwtoé ﬂgﬁcl%qrgwyl wherein Q', Q°
or R SRR G5B DEiF BRI HNAST. OMK ORI A0Bloub SRRk

condi tions as under aC| cat
amihationaxantiphendybd dsmplpyﬁslmil@foﬂhalﬂehydem rac(acﬁél)ald{alaﬂhldehyde (for

BRI IR CE TN

confpobfdsN@ ity Por%ﬂﬁa { YheRIEQYEF AR ROSntalRIA 1 %Yl%n o88llp, the
manner, the individual process steps nentioned

conhmoedm!ge:bmpeumyorﬁenmgraflﬁﬂhg@up mayi Hefreaasert W(ih demaldehyde in the

d/ t dual re r med .
presioq dracie B 2t el S AP Tt BochEls B ERfrpfle, o hyarice
reddcire e, de@ﬂ%ld%ﬁnﬁ%cﬁ? bih QIAR eheld QMurinf € hdide such as lithium

internmedi ates to those associ ated hereinbefore with a
alun@lgmm bydride, pi g@]{tahi,y})an allfpdirmegal borohydride such as sodium borohydride,
SOdl@Eﬁ%ﬁ | \lﬂélll C?Jdteh e%@l?or%gy&ncf%wsordéu i naz%lgxg?%?}&/dndc and

sodlam m@ceie@dﬂrdhydﬁds aThc rdattidTBiy cb@vcﬁhinﬂ geﬁfoblyed ihQrsuitable inert
reacti on of said quinazqgline derivative with
solvgniq dﬂl%lllte Oa@wnaleutﬁgahadeéwe ARq Bisthy! pthettod tpeamorpgpowertul

rcdl%?rgpelgeﬁﬁtsﬁcﬂ %QLtﬁftﬁﬁ) ﬁ‘luﬁﬁmgfﬁ% y Eg,%iadfog vk methylene chloride or a

ration € conpoun repare n
protaf sodvesabitchtal mctlua’nohatd athqpivhforaleelets pabdriul aediepigaddests such as

salt. The re uIt|n alt can then be nodified by
Sodig B} {arRPERArORVEERR ?ﬁcﬁ%@% CyanpROLRh psﬁ%«#qm\é’@a@ Fhf,earpqhy:mg agent is

fornR€ ‘é&ﬁttl?é)feﬁcﬁﬁf is cQﬁ\fc'h%tlg QRRRHQ: us%?%grhﬁﬁ{%%ﬂé S8#&Fon of the formic

i ncl ude, for exanpl e 1 oh exchange t ues or

acidr & hp rexstipn ispdriommed at henpergnot i therrat dee fcmeﬂsmptee lofo BO0°C, such
ceutical]y accept abl e _counter ion. For exanple

as 76 qrpcqralpplgﬂt Y-t or near ambient temperature. Conveniently, when the
reducing agent is formic acid, protecting groups such as tert-butoxycarbonyl on the NH group
to be alkylated (for example present from the synthesis of the starting material) may be
removed in-situ during the reaction.
Process (g)  For the preparation of those compounds of the Formula I wherein R! is
substituted by a group T, wherein T is selected from (1-6C)alkylamino, di-[(1-
6C)alkyl]amino, (2-6C)alkanoylamino, (1-6C)alkylthio, (1-6C)alkylsulfinyl and (1-

6C)alkylsulfonyl, the reaction of a compound which is of formula (I) except that the group R*
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the presence of a suitable acid such as HO to give a

hydrochl oride acid addition salt.- 55 - As nentioned
whegosiosiied ore sone of the conpounds accordi ng POT/GB2004/004137

present invention may contain one of nore chiral

centers and nay therefore eX| t as stereoisoners (for

exanpl e when (cont rolidin-3-yl

oup) .
is replaed eff@owgp RayLBe" af&é%a Laiea d@glaﬁ@a b s10un ios sample chloro or
brofu§, MRl %]e%s a Srodp FENERBRLALLARRY Q0 e[c@%tf't g and further that
crystallisatfon. The e antloner be i sof ate
anySepaioatl gnupis protected natesedsany, @w&mpd:cenﬂnylnﬂméd:}ta ﬁmahla TH, wherein

Tisinfced 5RaeRto PR SphpatioRl o PUECH I Aot
di fiﬁrmemm}c otdéﬁﬁggfaupeﬁat@; p&E&lt@bxaﬁfoeé@ §6H0°eﬁ§®nal means.

for exanple, ractional crystallisation,
Thefteagitondh ¢@Wﬁﬂ@gﬂ}§9¢i}led Ahtig tieapriesasicy Obasultablﬁ lmse The reaction may

o B S S P g SR o

dilueats 28fss exragle Mhcsa deRRmibed ufddr FRddesE(a). 0lhe Rhactidh is suitable performed
derivatisation, with a chiral reagent. Exanples of

at ademperBiuge oHOF aranpletiFes 19 to A Cefracatmpls 39F0i68Fer s
ar
o S S50 WBFC-A W cERATRY 8IS SRSBAEAS gy e componns o
the prelasitamieneibh yhafy beéntt@tuced big stasded Wﬁ’ﬁsuuﬁtﬂm reactions or
exanpl e containjing | ess than 20% particularly |ess

geneiRifdl byoranyeiiional iengigna] gigiamagificadiens ¢ither Bupy Lo Rediately
fOHS&’l]‘%[tng ro%éﬁéseﬁbﬁt‘?&ﬁpsdbo‘lléq ahd'Ss SRA tafeoiﬂclﬁa% glnt%lg &mcg?qs aspect of

exp ess Inert solvent ers to a so
the d%stwmBuclemattwmstalndtnhmhﬁctaalbns imgludet fer é}ednsple risagéuetion of a

i nternedi ates.or products .in a nanne dver sel .
subsftpentby meas of ¥} gogrie ﬁ!ébs&‘%’ioi‘léﬁacﬂ%’dﬁ thmo? a%\bsafl}eaﬁ alkylation

of s@bstebeftd érfélgoxl}@s{u%ﬁ'@E%s%@uﬁﬁjegreﬁéerr%é)ﬁm%d&n c¢®h8itions for such
commercially avail able or may be prepared using

promsﬂnm rard welhknowe imihqebemisal arh dagipules epaoples gfa@omatlc substitution

hose de I bed i rior art
read bR el BT B ioy 8 Bt ol viim SR BlaBY G e
mtrﬂﬂmﬁbﬁ ot d8ac 3)1\@(&1%)/ @ﬁ%gﬁ)r%ﬁgmﬁle ab& y2RAideRRH IR%A§Ri€ (such as
t he conpounds Formula may be prepared in
alumiden dachderidg) npderdaiedpldpralis pendbtians; thegntrodyptign pf arg alkyl group
usn@ear%gelﬁfﬁgg?ggggﬂflﬁ n\é\’g&dg%@h?g a %}91 &[C%g)%%lf%‘d%de&:ﬁadel Crafts
condit@ns, aRg the introduction of a halogeno group.

Process (h) By reacting a compound of the formula VI:

Lg
1a
R N
2
BO@
formula VI

wherein R™ and R' have any of the meanings defined hereinbefore except that any
functional group is protected if necessary and Lg is a displaceable group as hereinbefore
defined,

with an aniline of the formula VII:
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is a hydroxy protecting group, and the other is a
group Rl is as defined herein before, except that any
w0 vso3woeml groups are protected if necessary, PENGBR04/004137
and R are as defined above in relation to formnul a
(1), except that any functiggal groups are protected
if necessary (i) Reaction iS“Slitably carried out in
an inert protic solvent (such as an al kanol for
exanpl e i so-propanol ), an aprotic solvent (such as
di oxane) or a dipolar aprotic Sﬁg ent (such as
N, N- di net hyl acetam de) in the | ﬁ@nce of an acid, for
exanpl e hydrogen chl ori de ga n di ethyl ether or
di oxane, or hydrochloric a under anal ogous
conditions to those d?iﬁf" above under process (i).
Alternatively the rea on may be carried out in one
of the above inert sol venf@mutnv@ni ently in the

presence of a base, for exanpl e potassium carbonate. )
wherpie Fagey & haeagnyi iide BeRNipgTHERPe ﬁfﬂlegn EHFT PERgPbibat 4ty fynctional
ero ST B okl B, SR bt RYGTRLE oty ehRapy Bpormed in the
prese@ecdil guitableverdt . - 57 - (ii) O eavage of Pg nmay be

performed ynder standard conditions for such .

r el vHieEcallenn YA IFSIRS GIoUR ?}F@é 1§ esent [ TRIBRYSH by pegtygntional means.

su %iﬁﬁle@ﬁfpﬁé@eablé %rdﬁgy _re%@es%ht%@‘_%? 4 gbite RERdrbiRBefort ddiied, in

presence of a nethanoli ¢ ammoni a sol uti on. Conpounds
partifuldrdwalngeso $ck aackloknown or can be prepared using

kn rocesses for the pr ration of anal o .
contiBuRGoTs Conyeieningn Brd PR A e S EF 2 BB iner gptventor

diluehe férkBMbR dnMidohb] Seestdd Budt BRAEEENIDYEHRNOT esbpi GRinvhdrcthyl
are selected fromstandard chem cal techni ques,

acetates hhikpgenatedhiobtentsushas aetipdens ahdoridsech] grpforas piscaghon tetrachloride,

own,, structurally si.m lL.ar.co ! '
o R PLEATERbS £ ATH RS TR Bl BB M e ore
dipcﬁéﬁiﬁibt@@sol%ﬁ!t s@h&a@@'{lﬂ H digletytRbdaeiiRNNdihehhiatgauaiie, N-
are as described i n Houben W of exanpl e the

. By wa
methypyFoRdnct-onereetonitie of dWPﬁhYﬁﬁlfmﬁ%hT%{%@a@#%lﬁ cpayegiently

cang%gg{gla rrtaey gat{ﬁjgiiﬁ tﬂesrg\q%eg ?(%)g%}f(tawgle', $0 B qre e ?ilg in the range

e prepare process iflustrate
40 for 2Be@ ot ivhereSClobveat @ diluent isl0Gd-ht@ht; BfIDx tethperature. Conveniently, the
corrgqql;é B;? gqgilnr&?a \(/:Il_lm% 82: roéact('e:lc_l| w%hoc)i codm cl)ulnld)of ff?eegolrr%ula VII 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
presence of an acid, for example hydrogen chloride gas in diethyl ether or dioxane, or
hydrochloric acid. The compound of the formula VI, wherein Lg is halogeno, may be reacted
with a compound of the formula VII in the absence of an acid. In this reaction displacement
of the halogeno leaving group Lg results in the formation of the acid HLg in-situ and auto-
catalysis of the reaction. Conveniently the reaction is carried out in a suitable inert organic

solvent, for example isopropanol, dioxane or N,N-dimethylacetamide. Suitable conditions for

this reaction are as described above.
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SOCl, pyridine CHODW D CH CH O Reaction schene 2
Reacti on Schenme 2 nay be generalised by the skilled
woranwsan7eppl y to conpounds within the present PCT/GB2004/004137

speci fication which are not specifically illustrated
(for exanple to introduce a bstituent ot her than
nmet hoxy at the 7- p03|t|on in qui nazoli ne ring

Co pavedy, theROmRAUAL PRT qqqulaawsrr% REEFCIeq) Wigh a coﬁlpound of the
forRYI@VIRR] @e %Ee&o%é 474 sﬁft%?@ﬁﬁs@ ?ﬁit@lﬂ LAV Hlis react1on are as

t echni ques ounds a 'V may
herqmlmﬁaneet&fmsd uugiep Powesss(a). €Jhiabaction stcantz@m@tw pehfoamed in an inert
r.epar ed exa usi n Pr.ocess, (a). .
sob BB D B APl gh iR e b e saiaeio s aipcere):
Progéa3npl e process (a) or process (d) in which the group
represented by Rl is appropriately functionali seg W th
a disirthaprepaipayl efcbass! @ngqognqls ofghg E@mimelgI siersimQois a nitrogen

con R pastkes EIBRYRRR hnd et Rithy Gart olRbsak hscryplne of a
congpolind b0the Eoamplad, 4s1RrdINEHTOME)deAhed, @&Edph thal tHRURoup 8f subMformula (i)
a compound of t he for my a VvV as her ei nbef ore descri bed

isa .grptmé&éﬂbéﬂn@&ﬁ @ﬁé{ Q' T>§ @e B¢ &ay funchpuad stawp ie prasestierdiifl necessary,
Wlt}P% c&gﬁo&rﬁf (ff"ﬂ) qﬂo 7 or Qr(eﬁ ?'@Tﬁ‘xcﬁ(ea@%s qgiﬁﬁé}leé%ove and Lg

ove‘in rela rotecti ng
is a@gaving g?gupmyhdﬁanb&fmvcﬁdméd (Fm:h he-OHMphulvgend SIfo(hramahR)rd() and
u5|ng conventional techniques, The g?npound of the
whereafier pay Rofeeiing Iglé%lpﬁ’éatd%ﬁfﬁﬁf‘é’& 194emeved BHRAPRYFRECR Megas.

For”l:}ﬂ& ?eagtléhslslf) £ubETs Hft&lg%bﬁ %q%ligdgggnscﬂ?% 0&%1 so the compound

condi ti ons to ose escri
of femude €8-X 'd¥- Lg@e atcaibox ylavaid bithe foradilaQé’ bﬁJQO)k@Hd in

e pboLe RLOCeRRes are Rronced oo d Lot TeaLite,
ou L LA B SRS e ISR g
ethylca1bod11rmde) or a suitable peptide coupling agent, for example O-(7-azabenzotriazol-1-
y1)-N,N,N',N'-tetramethyluronium hexafluoro-phosphate (HATU). The coupling reaction is
conveniently carried out in an inert solvent such as, for example, a halogenated solvent such
as methylene chloride, or a dipolar aprotic solvent such as N,N-dimethylformamide, N,N-
dimethylacetamide, 1-methyl-2-pyrrolidinone. Suitably the coupling reaction is carried out in
the presence of a suitable base, such as an organic amine, for example di-isopropylethylamine
or 4-dimethylaminopyridine. The coupling reaction is suitably performed at -25°C to 150°C,
conveniently at ambient temperature.

This reaction is also particularly suitable when Z is —O-C(O)- and Lg is chloro, so the
compound of formula QZ-XI-Z-Lg is a chloroformate of the formula QZ-XI—O-C(O)-CI.
Process (j)

For the preparation of those compounds of the Formula I wherein Q' is a nitrogen
containing heterocyclyl group linked to the -Z- group by a ring nitrogen, and Z is a group of
formula ~NR'°-C(0)- (where R is preferably H); said process comprising the coupling of a
compound of the Formula I, as hereinbefore defined, except that the group of sub-formula (i)

is a group of sub-formula (x) H-Q'-X%0-, and any functional group is protected if necessary,
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Bi ol ogi cal Assays The foll owi ng assays nmay be used to
neasure the effects of the conpounds of the present

WO pwsensi7eh as i nhi bitors of the erb-tyrosi ne kPCEHEB2004/004137
as inhibitors in-vitro of the proliferation of KB
celI's (human naso- pharangeal garcinoma cells) and as

inhibitors in vivo onthe&e "h in nude, m ce of
with @ AegPAAOfdPrgYR Xk =Pe Mhsreinef 8Rd&t are as defined above; and

R ERERAY PIARTRR S R PR e AR L B0 cptiongl mesps

of "Bhetemplicgraaotiordistconvenitnklytcatriee quhisqhioely Isaltvemtrsudf asa for

exaﬁiegg:hggggﬁqqgg@qw%%l%p BHGR bs elr‘ltalf'hg b?ﬁplgﬂgf;{éaction is suitably
P BT X055 a0 7AGH T &%‘é@?ﬁ&é@éﬁéﬁ o cloned -

andSwtaplye sfechniyrof these bmcedsesg iah Y profEc2ihg Ry@tpsnre teymatd o produce a
I
qull?qggﬁgfgqiqu %gg ef B r Omué e Sacgaluca 1_3 aact:crcragpa le saﬁthchereof

N- ZSIHﬁégfe%é’tﬁBﬁWﬂop keﬁl%\)a? bﬂ?rowcﬁ g&'ﬂg@% WO v rPidthre discussed
( HEP 0% gry 1% Triton

herota | B@ CXBIrliliMdV@]@l prodlllq’dWleIf Iﬂ}dse nemgbyels jof L'hesliormula I wherein R or

am noet hyl et her acetic

R EPRaRS a0 Fobird gk ophdhe P eae gt B coneSpandine
confpRhd bf F&akd191 wheé%l R12GORBtohials\prbicbida Prigfaly ¥t $e¥ofary amino
the reconbinant protein was deternmined by its ability

groe phosphoryl ate a synthetic peptide (made up of a

[I'3a/ ngn htcﬁe Rr?t %ﬁag?g‘%})g fglt %%j@cglr%g) é%le atﬁr e)fa}maﬁg any of the protecting

groifixdisdssed hedeDibeldt forl ANl o bafu@s Sﬂﬁﬁlﬁe @nbﬂicﬁi@ foul thé cleavage of such
synthetic peptide (0.2nmg of peptide in
amigh FEPeEINE LWoHHsaredlse élsplﬁ@ed(m@syb@@neutln éﬁmﬁﬁlér,larﬁ@u%l? PEptecting

ool 0 BB gy LRSS SRS Do B o oo
cledvelivhddirleby quitl odaldeattion comnditi emgrachhsumdet acidennywed hydrolysw, for

excess. unbound ng&fi hetic peptl de. EGFR, ErbB2 or ErbB4
exappleqg;thepiesess of Hefuapacstioadd-assessed by i ncubation in

e f
P i DR it of e

inventioo ém tn altéroatifecandtiheome smasnonsaen@rn zymmehmmmahe individual

prosRss Fghs RenpsedTerFIa S S R o e BHITPEphagler, andor the
mdﬁmﬁ%ﬁétﬁkﬂs %hfﬁ{ p%n%@led Eiecﬁfféﬂeﬁﬁﬁa%‘éqh hd @Je&ramﬁﬁleed(l BYchemical

t he renoval gui d conponen t he assay
tranfigirinetiest hyy wagmfm'gled fuptnh difisrent eﬁequdiat@Bsihbse TPhrociated

her%@%g'ﬁ'g ed pho 8 ar 9- D! oDnt)l de product of the reaction

When a pharmaceutlcally—acceptable salt of a quinazoline derivative of the Formula I
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of
said quinazoline derivative with a suitable acid using a conventional procedure. To facilitate
isolation of the compound during preparation, the compound may be prepared in the form of a
salt that is not a pharmaceutically acceptable salt. The resulting salt can then be modified by
conventional techniques to give a pharmaceutically acceptable salt of the compound. Such
techniques include, for example ion exchange techniques or re-precipitation of the compound
in the presence of a pharmaceutically acceptable counter ion. For example re-precipitation in

the presence of a suitable acid such as HCI to give a hydrochloride acid addition salt.
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i mmunol ogi cal nethods. Firstly, plates were incubated

for 90 mnutes at roomtenperature wth
wW@esApiTes phot yrosi ne primary anti bodi es that BeT/6B2004/004137

raised in the nouse (4Gl0 from Upstate Biotechnol ogy).

Fol I owi ng extensive washing, SSI ates were treated with

Hor ser adi sh Per oxi dase (HRP) “tonj ugat ed sheep

anths PRisned dietsihed gre ARF 85 cewm FeEQrdingntetkhprgyent invention
ma%\a(fnﬁfﬁg offt %ﬁgecﬁ{/alf ?é}ﬁ'@l:r% glgﬁ;ﬁﬁﬂﬁé?fforﬁxﬁaﬁ as Et{éfeot%%gners (for example
whem@%mn&dns:mbm@lmanﬁl-ﬂ &réup).uStenisomers may be separated using

confingiFRBIPALih o &1 CECREIT 15 PR SRR RHEphe Peenantiomers

maﬁb@ﬁ&lﬁﬁ:ﬁ%y sHaakbd bf:@fac%at@ffoxcéyaﬁiﬁ[e E’ﬁ‘f&‘étﬁﬂ ?st@l’ﬁgatmn

hus enzyme activity was achi eved by 't he neasurenent
resqilﬁtlcamrcﬁlﬂam ceheadiast@bomen meay Hebbaatat by s€vatoesby virtue of the

T N N R ENTS AL —

HPN@%r fedhedhitdnedgRiph ¢.3A kdth &lveRp LficdlAGONSANEE idyaR Iﬁéde by chiral
conpound that was required to give 50%inhibition of

synil;xh@g ﬁmm ghizal ptariingrmaterials g@bayond[h@lsr\amg]@\x@]ﬂ not cause racemisation or

eplrg Séeo e rc)flb tcfeﬁgalt%ﬁ § A rﬁh:ellg 1{3\/ gefargo 'Ph Itb'%(?mg% I%)E gul IE) chiral

synth@ﬁﬁ EuQi sépafaltieﬁ of 1s631ers 48y dEChHBedin tHeBxiBpee! When a specific
proliferatjion assay This_assay neasures the ability of

Sterﬁplﬁfé%ftr iz BRppGHbistyitbIKiiolated wdstandallyr ieseafor ehepsteregisomers, for

el S HEE L0850 ARSEAL RS L ) FAGE LAy s
5% b webght pAsibepitarcaisgmats. car ci noma obt ai ned from t he
AT wer e cultured in Dul becco's nodified Eagle

P {6 eoieMPYE b Aresgionomerisatvent dalers ey %ﬂlﬂen? Whigh does not
reacg I\x)iltthftﬂé ﬁ@rtﬁ’igqneﬁ&@al? %%%éfds a1|nte‘?1'ﬁb{i;59te§‘ ok ?I%élﬁ ts%l a ﬁha'nﬂelﬁ\vhlch
5% ai r i ncubat or s’ were harves rom e
astrSQlE laffe¢ta thesyieidiafighe desired product.

Trypsi n/ et h(%l m nedj m etetraacetic acid (EDTA). Cell
deﬁ%—%—n@%@hﬁ% g a haenocytoneter and

vi @Bdlpduﬁdy\@ﬁF&ﬁMMI%@QorhﬁbﬂaQﬂI&ra)(r@i%lé)bﬂll% (% Bt Bieellp@féa using
bef ore being seeded at a density of 1.25xI s per

conygitiongftechngpiener inahdgoue prqqesmﬂm thosstdgseribed i ttgsprior art. In

oo 0 858 BB LT B PSS ey gistts, wo
01/68009wedIEP 366 @26 Bof &lanfpld) @l SompoRhiOud mﬁn@@khﬁsm@rbetgepared in

the plate, the cells are treated with or w thout
accqrglammm%q;agﬁpn aehawe bf Ing/m) and with or without

conmpound at a range of concentrations in

di met hyl sul f oxi de (DMSO) (0. 1% final) before

i ncubation for 4 days. Follow ng the incubation

period, cell nunbers were determ ned by addition of

50m of 3-(4,5-
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Di net hyl t hi azol - 2-yl ) -2, 5-di phenyl tetrazol i um brom de

(MIT) (stock 5nmg/m) for 2 hours. MIT sol ution was
wao bes/osi7pped of f, the plate gently tapped dry BOTGBR@®4/004137

cells dissolved upon the addition of | OOm of DMSO

Absor bance of the sol ubili se% cells was read at 540nm

using a Mol ecul ar Devices Th r6rfol\/ax m cropl ate reader.
Inhibition of proliferation was expressed as a 0 4
value. T 'Fs was determ ned by cal cul ation of t (R,
concentrgtion of conmpound that was requi redHN© e
R™*80% inhi Biti on of proky feration.
ra\i n was calculated fro

R'®ONtT0l Walues. c) O oge 24 phosphp-e
Thi s i mmunof | uor escs end poi nb assay neasures the
oIT(RER i nhibit thelX

abi lit¥lllof a test cd
phosphoryl ati on of er B2 in a MOF7 (breast carcinomm)
derived cell |ine whi was generated by [ransfecting
MCF7 cells with the ful'l2 length erbB2 geng using
standard nethods to give a cell line that|
overexpresses full length wild type erbB2 p“)tel n
(hereinafter '"Clone 24" cells). Clone 24 gells were
cultured in Gowh Mdium (phenol red freg Dul becco's
nodi fi ed Eagle's nmedi um (DMEM cont ai ni ng 10%foet al

7.5% 0O air incubator at 37 C. Cells were har
fromT75- 61 - stock flasks by washi ng onKﬁN
(phosphate buffered saline, .4, . G bco
015) and harvested using 2n1$ of RT} «

sol ution. The cells were resuspendeg X0 Medi um
Cell density was measured using R HWaendcyt oet er and
viability was cal cul ated using Trypan Bll\yge sol ution
before being further diluted in Gowh di um and
seeded at a density of 04 cells per well (in 10Qul)
into clear bottomed 96 FetfiopSgtas { Packard, No.

8 18l B §
ORISRl B ol AL SRR TG S e
is alhgdlrob'(y @eotedviny| gr@rpyagd t]teaﬂrhmes a groRpR’ g asCﬁlszl)sd aetelrebefore, except

E or, W thout erbB in l?l tor corrp(g#d,pl rﬁl fes were
that; 3y GPRRATHEOYRS aF IO PRSIy, 4 ORfP apflefined above
in ragt@rf R'fERhdS '@If Cx &Pk Hiak Qﬂy fuﬂct?(%%l enpgﬂot%&eg #fecessary.

and t he ate was [ eft at ature for 30
@) m rRﬁtaeBon fEhusalﬂy gatied eutiol antme:rnpmas solsram\/(ewbmastah adkanol for
channel.. pi pe add

PB h
exaff 5GP RN B GOl (Soh B8 REA Ao CHIRHAPES tpgivent (such

as N,Redimethylacetamide) in the presence of an acid, for example hydrogen chloride gas in
diethyl ether or dioxane, or hydrochloric acid, under analogous conditions to those described
above under process (i).

Alternatively the reaction may be carried out in one of the above inert solvents
conveniently in the presence of a base, for example potassium carbonate. The above reactions
are conveniently carried out at a temperature in the range, for example, 0 to 150°C, suitably at

or near the reflux temperature of the reaction solvent.
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50m PBS was added to each well. Plates were then
seal ed and stored for up to 2 weeks at 4 .
WO pessdEsRi ni ng was performed at room t enper at BCEGB2004/004137
Wl ls were washed once with 200m PBS / Tween 20 (nade
by adding 1 sachet of PBS / _'gxygen dry powder (Signma,
... No. _P3563) to of dou%]e di stirf'led H )@gﬁsi,ng a plate
() wasHEFvagH 8h P s Bt PeRCHERPFHUSIST Hendiid congifipfiser sughjrgaptions. For
. . . / o ) .
e et P Do e R e g e e GRS ety i the
preseacmofedmathangiceanphanie selater and 200m of 0.5% Triton

X- 100 / PBS.was t erneabal i se the cells.

s gy ALtogguh Pl sk Sp BT HAE Coa AP S HiDB b v aEscesses for
the prep¥agon _8%@11%0;1@ esmpainak. BleKbhseRMIML dvaamecoaddaAds of the

once again and incubated for 15 m nutes. Follow ng _
formdadVHD sy bhprepireé ky pepcseings wbivhwire selectqsl om stwmghisichemical

m.. qf .rabbj lycl onpal antj-phospho ErbB2 | 9G -

ceeifiles ey RS bR a5l § 5t o BYRRCRE o R, SGgurant simir
compouddd3 bRteRiniqebisviHigttlard 'adBBgbuiy tBhiQCkbaguinl ddbdribed iNBfe Examples.

added to each well and incubated for 2 hours. Then

For gxampley standatd diemiend isehaighes 38 s dessribechipvideptien dieylnBy way of

| ' | : . : RBRS .
exaifle o Y3 R Y SRR I I AL RE S0 1€E gt ad s
metlibex &gkt cldoroABE Rpdatcayithay Bdpiepartd Gsiag dengtacegs illustrated in -

ant i gc%dﬁa (Mol ecul ar Probes, No. A-11008), diluted
Reagtiopspehieend ocki ng Sol uti on, was added to each wel | .

From now onwar ds, wherever possible, plates were

protected fromlight exposure, at this stage by

sealing wth bl ggk ckifdg tape. The plat esfwer e
i ncubated for 45 mhuffes arfticP¥en t 1 Y
anti body sol uti eso eovedAT romt he sf ol | owed

by two 200ul PBS / Tween 20 washes @6i°hg a plate
washer. Then | OOrl PBS was added to each plate, |
i ncubated for 10 m nutes and then renoved usShemgnia
pl ate washer. Then a further |1 0O0OM PBS was %ﬁ&gd 0
each plate and then, wi thout prolonged incubation

renoved using, a plate washer. dhen 50nm of PBS wa o
adq,ﬂ@(o%cp' 62 each webboand phates yere feseal ed with
bl ack ba grj‘ ap®,and sto f/gr u—p—t;}e—Z—elay'% g
bef or @y, s. oWhe\ Flaapréxcence si Giar 4's ¥V

was neasured using an Acumen Expl orer |nstrunmént
(Acumen Bi osci ence Ltd.), rRa@iicatsendeager that can be
used to rapidly quantitate features of inages

geReagiianSgymezgany Be gensratiged e skdled umanio apply tespmpeunds

i F . fluo J \Y/ .
o BRI O SRR PO SRR S g e
a subdiguda otheh tiay nadthaxy 6 tiat TposifioreinliBe qpih@idting ring).

FI uorescence dose r es;i)onse data obtained with each _
cofpBRRynGhef s Fornda T grecommercialiyazaitable oiapey papienged using

standAHGEHAREX.1 9 n) to perform

Compounds of the Formula IV may be prepared using process (e) above, starting with
a compound prepared, for example using Process (a).

Compounds of the formula V may be prepared using, for example process (a) or
process (d) in which the group represented by R! is appropriately functionalised with a

suitable displaceable group Lg such as chloro or bromo.
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curve fitting analysis. Inhibition of erbB2
phosphoryl ati on was expressed as an val ue. This was
waledsosi7zeed by cal cul ation of the concentrati onCDGB2004/004137
conmpound that was required to gi ve 50% i nhi bition of
er bB2 phosphoryl ati on signal In vivo Xenograft
assay This assay neasures thésabl ity of a test
n%%rewqdé of theifprrpula Yd megydeativeparediusing rnvanisenal methods well

knoéﬁlqh U L SS ﬁ g%atglg }r}’?% ﬁ{b&]&h{ﬂg% (E’@?Eyln k: /LAL%LM Bf the

formyaln Nm)heléfmme dBwdrthed at Ryattion Sohemel 1 geotoypéio give ehe

wer e b and ntained in Alderley Park in negative
COHB’P@E@Bf&‘eI 91611%4?33 (PFI Systems Ltd.). Mce were
housed in a barrier facility wth 12hr |ight/dark
cycles and provided with sterilised food and water ad
[ibitum All procedures were performgd on mce of at
| east 8 weeks of age. LoVq tunour ce|l (colorectal
adenocar ci noma obt ai ned it o t hFe  ATES xenografts were
established in the hind fl ank m ce by sub
cut aneous injections of IxlO o4l %&ul tured cells
in | QOmof serumfree nedy“per~animil. On day 5
post-inplant, mce were random sed into groups of 7
prior to the treatnent with congound or vehicle
control that was administered once daily at 0.1m /109
whew@a;R w@rngﬂﬁ arygporlefingd playe inedatipnde Seraeila (e e Thee pretgeting group

Pg 1?1 Y rr%l lre%tl glr%c*nﬁ Ehe C%mé)t ﬁsxéi bP%FPeng 318 mé(&l%\heyHgﬁa{f 9.? %F%ues

wheTle domgmhd \Gﬂ&etfbﬁmll@ Xo@sy thdh Mbgpledlw&tthfascoﬁﬁmund of the
tumour, and wi dth was the corresponding perpendi cul ar .

Forgu s hersipbalpisriicfinediinganalegous eeRfjtionedo dinse dpseribgd in Process

(a)&yP onR Z(l&)l son of the nean changes in tunour volune for
the cont and treated groups, and statistical
Si ghertaic aamﬂa n’aedmwmnestdnmwd/\m the abips pracesey atcuabered as a further
' Pot assi.um

usi a Students .t tes RG- encqde
feat éﬁ%‘é@ PESEL B enton Rssf%gr Wi @eapge%sﬁs g‘é‘ttg"’rlﬁi”ﬁ@%raflﬂ% In particular,
any %'?cbhhédfat@ wﬂlchqﬁa &@%ﬁng@&ctseb P(mpb(ll)tartt: Revdiai | current

[ owm ng through et he a- go- go-rel at ed- gene

_K%@Moded pot assi um channel . - 63 - Human

P ERe S s R Tl TR 5B OT TR s i g capppuds of the

preMﬁ'nUéﬂtE%@ﬁsinﬁm/lof PleBBLyAbhd Ridasd! Al iRYRoRWANRFo of the
pl emented with 10% Foetal Calf Serum

proqugm_tmog@[ﬁ?ﬁfﬁ@@}sdh@rp@na&so-p@a@@g@ql cagifpara cellgoandsganhibitors in vivo on
the %rlﬁ)r% Im \6%2%{&23 %Pgﬁaf%ﬁ m \é&ﬁ&olﬁ%eﬁﬂ&@gr St ad rnggéjr&tnoma)
a) l’(rSte‘ihEﬂI‘bedilﬁé Kiiasé photptorflafidiPakayfs’034) . One or two

yTh1s test measures the ability of a test compound to inhibit the phosphorylation of a
tyrosine containing polypeptide substrate by EGFR tyrosine kinase enzyme.

Recombinant intracellular fragments of EGFR, erbB2 and erbB4 (accession numbers
X00588, X03363 and LO7868 respectively) were cloned and expressed in the
baculovirus/Sf21 system. Lysates were prepared from these cells by treatment with ice-cold
lysis buffer (20mM N-2-hydroxyethylpiperizine-N’-2-ethanesulfonic acid (HEPES) pH7.5,
150mM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCl,, 1mM ethylene glycol-bis(-
aminoethyl ether) N°,N°,N’,N’-tetraacetic acid (EGTA), plus protease inhibitors and then

cleared by centrifugation.
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bef ore each experinent, the cells were detached from

the tissue culture flasks with Accutase (TCS
w@embogi76al s) using standard tissue cul ture nep¢DdB2004/004137

They were then put onto glass coverslips resting in

wells of a 12 well plate and sovered with 2 nl of the

gr o n di,a. For. each.cell recorded SS . . .

et Lg%sémaa? AT 1R dheggpqrad %@Pﬁ@ta@e‘ag%fetqrﬁ%ned by its ability to
pho@ﬂIdrylﬁieCHcsy%t}BﬁE SBdeRREDEF opg%fabﬁi a%pél?ﬁ@ 1618 Acid,

hi

bel ow) roomtenperature
Alawa@ afld Iertpsw mhl@e @tlag‘é6<3f1)a6pe¢1faealb/e Waxidods &- Qﬁemﬂ MUnoplates

werg R0 8 B mInBE R (¥ 25 o RigB Tt B L0l pophatebutered satine
(PBShashgén 51{@%1%%@% '4P(Y bfvﬁ?hghﬁ)s qflé’tgé '&/exfe%asﬁe('fqnnlb@@ﬁ“ @Bosphate

a rate of ~ ter th tine, per usi on wa
buffereskskie W}ih@ai% ITVmep @91 %ﬂedeéOIﬁNb}ﬂEBES@H 7 #@at@nyteagpsrature to

rem Vs et S RE eERE, TR B2 Byt reing lgese

activiity Waphedste b @Admbatm ih98ptidiedRtdaafated for 20 REnRHeP 8L I22C in 100mM
was connected to the headstage of ‘the patch clanp

HERES pHf 14 radengesisdtisphospion; (Adrat Kis conaeptiation for theagespective
h
enz i R HCE, GEiRE MV S, D3 AR RER PRI 41 Friton x-100

w1tlstelst\/cejnzilmuhtl & D38 @ (it coviceptraitnesidesho). "R &siagateaeieninated by

Lhﬁ/\fg ?5% sodi um chl oride. The cell was recorded
the WQVﬁ Blig u‘@é%OFnP@B?ﬁt$ aﬁ}hamsaﬁ folfowadebspupshingoidhgplates with

pegd.g¢chni que. Fol |l owi ng "break-in", which was done at a
hol di ng potential of - 80 V(set by the anplifier),
andl mppnmmlﬁmd @hasphuqtep‘edﬁ proflug ef ileseacinstaneecadbdy

N BN
w1tfpﬁitﬁﬁ1{ds§hot§/fc§9w 'Pﬁ)meﬁ‘? gntﬁf?)dg:@ oY Sler@rayQUGiRGR IH&%E Q%810 from

his" protocol was applied every 15 seconds an
UPSE?@IBIOEF,QCéldOnga) 1F®10§ﬂ@)extmsﬂ¢ONW1rfgop]atm/embrdi);teaedW$th Horseradish

p ) O Sl BRSPS RTSS

Am@sdnh ) fof 60 @hnﬂtegkﬁﬂzroorﬁh&nﬁérhﬁlﬁir eAlft&d fARBEr WRSBIgDBIRP activity in each
uired, on line, 0@2/ digitising this anal ogue signal

Wellfcrfgh@ pPlaie ‘&%Pdpﬁﬁfsil@d eétmc%lmalsu@&éa tAzieti-gi-Pagthylbenzthiazoline

T e R
Du TQdAﬁuflJS&mlﬁQJf dbRar @&Ieﬁif)hleﬂ{ arfud &?zy%ﬁe%tlbﬁ Wad QcHiMed by the

the current was sanpl ed at kHz. The sarrpllng rate
mea\?\léa@m?htéﬁ absqrbangemt {PPnog on aﬂ\ﬁéecrtéatdbwd@as BfennhMau mltla)gblte reader.

KinfRg 0 Pon S0t g L P EuP IR PP Paf R daBe Fgi Mo 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.
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Salt Pipette (MM Bath (MM Nad - 137 KO 130 4 myd

11 Cad - 1.8 HEPES 10 10 glucose - 10 Na ATP 5 -
WEDA030765 Par anet er Pipette Bath pH 7.18 - 7. 28CTIGB00pMoD4137

adj ustment with KOH M NaCH Gsnol ality (nOsm 275-285

285-295 The anplitude of the BKERG encoded potassium

n curre following the step from+40 V to
b) ﬁagg%‘ﬁﬁgﬂsé@grﬂf@g%%ﬁ“?‘?%%y Cd anpex software (Axon
| NSt yaRaY %)easd%@é heWhiigy st @Qkﬂ dosdouRd tcpfnhilﬂ@thh ?cllﬁeratlon of KB

current anplitude, bath solution containin
celly éltumanenaﬁorphaﬂaagaaésarcmomto@tmr@dmalmoAmdcamTyp‘aeCulture

el.l . 'ding the vehicle application had no
Co@“bﬂ‘?#‘%ﬁﬁ effect on tail current anplitude, a

CUNKIB&k11Y ueRRGRSS-pRirbRitaPEd8RbmE Ubtthet Frdol theCATPOUR e cultured
was then constructed. e effect of each concentration

in I¥flbecea’s m&mE@glquﬁm (PME) enntairingdH9 fagtal pelf seritm, 2 mM

n the
oG AR pale LB i 08 BB i lgwonpr (G vere
harvesteldfeon tresesukerl ks i ﬁb%@‘f}? n/egigflas Ptk ipeiaeaiyacid (EDTA).
| C50) was detern ned itting the percentage

Cell( ﬁimlus’éy Piad Aegered ¥Sip@R ﬁ@nwtqm@ewdcv&hlh%{twwma&d using trypan
blué §bh§t1cf %é%r@%reglges%g&edqt Hde?%ﬁf 1%xlf53 &@ls %I él ?ln 19RE 96 well plate in

ttlng evel I on Seen
Dlva thlﬁalhnlms% dhagoacotipgdtseain, del gJiutmineeemdemd das¥itial amino

acidh g B b et Tichid ¢ e R AoBh was. quot ed.
Al tipagind %e&%ﬁ&m%ﬁg'tﬁééelﬂrﬁ@ﬁé tbBWiRlor R&ht%]outc aﬁ éfénal

conpounds” of the vary wt structura
conesntrasipre of bup/mimngeriér el witlout vompoypwiss @eggegt dficoncentrations in

dimg&%gﬁg)giﬁe ?ISNHE‘) (Eﬂ%lnﬁ) Léfbrqucﬁbation for 4 days. Following the
incubation period, cell numbers were determined by addition of 50ul of 3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) (stock 5mg/ml) for 2 hours.
MTT solution was then tipped off, the plate gently tapped dry and the cells dissolved upon the
addition of 100l of DMSO.

Absorbance of the solubilised cells was read at 540nm using a Molecular Devices
ThermoMax microplate reader. Inhibition of proliferation was expressed as an ICsq value.
This was determined by calculation of the concentration of compound that was required to
give 50% inhibition of proliferation. The range of proliferation was calculated from the
positive (vehicle plus EGF) and negative (vehicle minus EGF) control values.

c) Clone 24 phospho-erbB2 cell assay

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

Clone 24 cells were cultured in Growth Medium (phenol red free Dulbecco’s
modified Eagle’s medium (DMEM) containing 10% foetal bovine serum, 2 mM glutamine
and 1.2mg/ml G418) in a 7.5% CO, air incubator at 37°C. Cells were harvested from T75
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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) and
W@ 2g05/030Test (a):- 1 C50 in the range, for exanpP@l/GB2031004137
- 0mM Test Cb):- ICin the range, for exanple, 0.001
- 0mM Test (c):- IC50 in the range, for exanple
Q.01 - y in the ran
stockdAakt BY Wfslz@g)ow/lké’}%%gphowawff@wd&g% phIT- Ahéilh@o No. 10010-
01 ) | dF N h{]8mltle tic acid
B B S A S Sl el e e
(ED’ELp)“ ©tend/al) sobutoomithecdls weaesuspehded it Geovikavipdies. Cell density

SSEEY TN e R
solfeon YR 8Ein§ kR iR 1ﬁ’t}r(t>\WhCMb&lﬁm( dridhsBe didl &Y 8Kty of 1x10* cells

ki nase protein cell proliferation phosphoryl ation)

per aedigi) 100ul) intpati¢as bojtomed 9¢ well plaey (Paghasd, Iyo. _6@05_58233333
Tabl e 60 60
8B dhegh el edlint 180s5Rba fifiihe S80S Bpd féfigka Hhun 100w

Ass@ﬁ pestiudf(ptensl ded fRBIDMEM, PN dlgtaRirey i Qﬁ@/xﬁl G418) either with or
armaceutical conposition which conprises a
witkiit gebfoinhihétot wmp@mdela@fs Wdﬁ@r@@nnﬁlntclathp incypatgr for 4hrs and then 20pl

of %g)%ag gi?:%}z b,] ]é)glgg?% bl e eof h well an?l the Slate was left at room

tem@B@mfaﬁﬁtm rﬁ@hiey BES ﬁRht@J%l s%hﬁiolnbbﬁefsltrelﬁbv&ﬁklfth @ multléiinnel pipette,
ositions of the invention may be in a form

100$ld1 BBS avap @dd@rtaleaqlswel(l find ther aemdeedawith apiudtichannel pipette and then

n rdo f1 capsul es, aqueous or qil o
SOug g’ég as; aélﬂ 068G gve élatea R@ﬁ%ﬁ‘@p B?ag (gmff]sé dg(Pr L}/p to 2 weeks at 4°C.
gr %ﬁhﬁ%staﬁﬂﬁé’ Res Brféindedi  $dom f;eﬁ{ bR CHel1Y $Rrd §Q¢hed once with

exanpl e as creans, olntnments, gel s or aqueous or oily
20050 PBSI/ diveeen 20 sinnamahﬁ aahhﬁg 1 st aﬁl?RSﬂ Ttvead dnyrpobx;der (Sigma, No.

i nhal ati o for exa as a finely divide owder o
P3583) togh %i’l?ébﬂ)lledf ) SHE R sl thgp N%EBﬂwcéﬁngo%?pluuon (5%
Ma1(vfef’5ned skimmed milk (Nestle) in PBS /Tween 20) was added and incubated for 10

minutes. Blocking Solution was removed using a plate washer and 200ul of 0.5% Triton X-
100/ PBS was added to permeabalise the cells. After 10 minutes, the plate was washed with
200ul PBS / Tween 20 and then 200ul Blocking Solution was added once again and incubated
for 15 minutes. Following removal of the Blocking Solution with a plate washer, 30l of
rabbit polyclonal anti-phospho ErbB2 IgG antibody (epitope phospho-Tyr 1248, SantaCruz,
No. SC-12352-R), diluted 1:250 in Blocking Solution, was added to each well and incubated
for 2 hours. Then this primary antibody solution was removed from the wells using a plate
washer followed by two 200ul PBS / Tween 20 washes using a plate washer. Then 30ul of
Alexa-Fluor 488 goat anti-rabbit IgG secondary antibody (Molecular Probes, No. A-11008),
diluted 1:750 in Blocking Solution, was added to each well. From now onwards, wherever
possible, plates were protected from light exposure, at this stage by sealing with black
backing tape. The plates were incubated for 45 minutes and then the secondary antibody
solution was removed from the wells followed by two 200ul PBS / Tween 20 washes using a
plate washer. Then 100ul PBS was added to each plate, incubated for 10 minutes and then
removed using a plate washer. Then a further 100ul PBS was added to each plate and then,

without prolonged incubation, removed using a plate washer. Then 50ul of PBS was added to
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exanple as a finely divided powder) or for parenteral
admnistration (for exanple as a sterile agueous or
w@Rrdog/030bat i on for intravenous, subcutaneous, PCT/GB2004/004137
i ntramuscul ar or intranmuscul ar dosing- 66 - or as a
suppository for rectal dosin The conpositions of
the invention may be obtainég convent i onal o
cack sl @ad plaies oA GSeBRd @/ma.bémbapéag feRe @l Fioaed for up to 2 days at 4°C
bef&)é%hﬁérggts wel | known in the art. Thus, conpositions
ntended for oral use may contain, for exan‘pl e, one or
norEhecklbiongsdencs sighwd éd €eh vgell WasaiedstutedyisamgdhXcumen Explorer
preser ative_agents._ The amount of active |n%red

Tnstfaent (ACwBFPIRBECU HdrsDlgte e ek EApPeied to sapidly ‘quantitate
featBf QY sSEAGhEd B03RGL d0hi V‘T ém@t‘?&‘n@tﬁ%ds st t%%é’asure the
% ost trea

ependi b pon t the particular
numten beflobresmnt ohjsdts atidve . pré-et thmeahqjdi galua alﬁcbtmmpmmdad a measure of
iEt B ?for or al nlstr |ontoh Wi | 4 with
the pEerORGIRY OB gt i Py Dokl BT <DR B0 TgoRApspdaa gogined wit
eacl@@@ﬁli‘f&lrﬁgﬁﬁtex%ﬂﬁécﬁmﬁyé Elﬁ&'blé Jof%@pa%k&%é &8 AOri§iAY to perform
exanpl e from conpounded an
curegpiitiog ehayss.dnlaibitionvod m@r& phosphmylatién gxrs xnressed anmi KEso value.

Thif s {3EsnhEERY B SRS OGS a iR &S Rbelng Bt HA reflired to

givd b@namabitios o ErbB2qiMdypREVIeGoPsERASes of a conpound of
the Formula | will naturally vary according to the

d)IﬂallmXemﬁ!‘a’@@@@rYty of the conditions, the age and sex

of 'hﬂg Q asu%s tHQElf)l? J?) po H&?oﬁfnbﬂ the growth of a LoVo
fRL o csfeoB : ieadh of

admni s accor princi

tum@&ﬂ(c@ldil&tal|aﬁeﬁt&angloana:@1mﬁemﬂoﬂ1fthé lA@GEerﬁﬁbmale S\mss athymic mice
ther}oeutl ¢ or prophylactic purposes it will generally
(Aldsaleydiptlningrer 288098k hat a daily dose in the range, for

exaimy fe SQist a Eﬁ%ﬁﬁ? (;Iruse’ma ?en’agfp!égmgc%wgﬁﬁkﬁ%d' Iﬁamtamed in Alderley

recerved, giv oses.
Park Hnmgatlvé pmmuredbekaBJrSI\(HHI Systead Mitd.) SM&«:&E@eMMHs@i in a barrier facility

with SR eBi Bark oSiles S Hr O Pieitbee apdond YE gd . AL
pro&eafRhiere Qeﬁorﬂﬁﬁléﬁ rhie %@atrfgésk g wbsgﬂé’ offfgeg v thinour cell (colorectal

generally be used. Simlarly, for admmnistration b
adenovhadisernoobtained fom the ATCr memgerafts siereeostabpiblesd i0.thbhind flank of

[ kg to 25 [/ kg .body wei_gh il|. be used. Oa
donimidh s epieo ® ipgsnor SRL deshy SRt T apu pf serum frec
me&@géxeimﬁaﬁ’lr n Jaéps ﬁ@slt |11¥181aHP 'nhcéj%fégr@nci&ﬁlgﬁi Wd &r % oL ey Prior to the
a conpound of this Inhve t|on
treatgerty awth (fompmind hat/ehldfie coutnq dhat cksas caﬂmtmsiqud@semdaﬂy at 0.1ml/10g

ood Gl T0uREE e S e oo s ol GG ot Eiper
meefsﬁl%?ﬁehﬂ Qising SRPBrifaf (¥igth x width) x V(length x width) x (7/6), where length
was the longest diameter across the tumour, and width was the corresponding perpendicular.
Growth inhibition from start of study was calculated by comparison of the mean changes in
tumour volume for the control and treated groups, and statistical significance between the two
groups was evaluated using a Students ¢ test.
¢) hERG-encoded Potassium Channel Inhibition Assay

This assay determines the ability of a test compound to inhibit the tail current flowing

through the human ether-a-go-go-related-gene (hERG)-encoded potassium channel.
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receptor tyrosine kinase inhibitory activity,
particularly inhibition of the EGF receptor (erbBl)

W@ 2006030165 ki nase. Furthernore, certain of the PONEBAVEH04137
according to the present invention possess
substantially better potency{ggainst the EGF receptor
tyrosi ne ki nase, than agai nst’~ot her tyrosi ne ki nase
enZywaan embryogicdaeics (@ﬁ%azellmea@wg@hﬂgmgéwhanml were

Lo I YrQs]
gropH il Mih&il E?%eﬁﬂ&lyl\déﬁgh@%g | BRVERE SiSREMBCH o A5k MG umber

M2279)j srﬂpplmﬂenE@:wﬂtle d:@%tRbE:tal galSentn KlLa’ba@ﬁ Infetrasibnal; product number
nstratln it or- 67 - significantl

de y lo
4-1%?) h 147 Oé\ééﬁ?fé}%n‘ %%spp%eyreag (Eﬁ@ Tachnelagish Arpduct §u@hera750916) and
04 g{ e%?iel\%eﬂﬁlmnﬁ@g@@%ﬂgo HIEC&'—‘ rec B% gllrnkﬂtS ?/It}éog(lj nz E)I%%gg o days
bef@n dadr experikehly titeaele wasadeatdchtd frotrhthe eiffueciltue flasks with Accutase

(TCE:lngto&l% )ysmg%@%g}%ﬁg@nﬁiﬁe@ ge 1%r | v%p éél‘@g?v&llje{r%g@ﬁtgubﬂnto glass

covekBpEXPEES BAvdIR P& msv&éw[haﬂerana REvdrEERiteNhI @ffthei lg?tﬁﬁﬁg%ledla
or nedical conditions nediated al one or in part "by

er BBreederlloecarded 9ighass komslqscc(rwmeg itheel dejls B@F placed at the bottom

Ki d.e. d 0
of 1 EEGk S CRnR T PR St e bR S REMTEplRuB-20 -0
Thi$ EHdinkbek QoY fiREd Rfthe kfdg@of@f MvBHQD gRskeBh Bt nlifroB&Pe. Wnmediately
such treatnent. Thus the coqgounds of the present
f

aftey ﬁkﬂ@ﬁgut%cqyp@hpd@ the ohemberd batssolubien twag geresed igfo the chamber from a
eris [ 0
gra fegq % 319 gggé&pﬁ]{egtt Ira C%g%gé}l}onﬁmt ;Arf%eéﬂﬁse 9{}1 e%ﬂ%mn was
stoplﬁadtl cuI arly the conpounds of the inventi on may be
used to produce an anti-proliferative and/

p r o BRGP POELE madafom berpsilicay a%aﬁwbmf(gamﬁﬁdﬁgtva@ Apparatus)
usin@! 209197 %JC]L ? r%%s 6 uf?% (Sﬂlfel'l L{%Jn't @%g%as?ﬂﬁﬁ %g?@?é@isolutmn (see

yrosi ne artlcu conpoun
hergpmaeent Therpipettei voas mnnaeoﬁaediectheehieetdsta@eom&ebaﬂch ICl‘an’i[hz&nphfler

reve n or treatnent . of urs t.hat__ar
(AxBes 5‘?% A%PT IRFT BRI i s1i, & rer gB1aBd ifen g tspdstage ground

was/cBREREQ toltd &3IHNEediolaS This BHGRed@8f £ eHIM R hRIRBRire embedded
and/or erbB4 receptor tyrosine kinases (especially EG-

in 3feexgap tde up Mot h85%isndise) chidride. ar e i nvol ved in the

ransduc ian ste ich driv e i feration
RGeS BLE FhAaSFh CohiitRaBis T wif e technique
Foll@@zfﬂgo‘ﬂﬁé’a?x i@P, Wiieh Ra8 a6y atlaMekdhi Bbtedhi / OQKB@W@S& By B8R amplifier),
useful in the treatment of psoriasis, benign prostatic

and ppprepptaSHasBPHPE seaieh esstance pad papagifance eenteninlestrophysiology

/ canc [ \ rol.iferati
sof SRR Ea iRl Bref iR GehD) P SbeBabicallo e BT sgpy) and o
dehtretraoﬁﬂﬂage iﬂtdme Bigip {étdt(bd()ew@@ﬁp‘fﬁl%& every @B sbnigfmddonsisted of a 1 s
mal |€nant t unour s af f ect ani ti ssue and i ncl ude

steprh@ 4 81Y Epllomied by & 15&1%?? tas50 acadhe aUITenG rasppnse tarpeghomposed
voltg%e CI%IX{HEB% lgag[gaaé‘hﬁ&eﬁ B! tl?ed WSt 1 E(H[ZC gﬁ@ We d%'léﬂ%l was then

bone br ai reas orec
acquaredoometine, dly, di gidising itlds aﬂmi@gheasligi‘lah from, thb emalifier withiag analo gue to

. _.heuronal , _ . .
dlglta? converter. The digitised signal was then captured on a computer running Clampex

software (Axon Instruments). During the holding potential and the step to + 40 mV the
current was sampled at 1 kHz. The sampling rate was then set to 5 kHz for the remainder of

the voltage protocol.
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oesophageal , ovarian, pancreatic, prostate, renal,
skin, testicular, thyroid, uterine and vul val cancers.
waee®ensli7egy to this aspect of the invention theP€r/G82004/004137
provi ded a conpound of the Formula I, or a
pharmaceutically acceptable salt thereof, for use as a
medi canent. According to a futther aspect of the
i nvERf GEmPasiians. RIS aiF evmaletity of Swrhsdue Bipctinsolytinmmage gabulated
beldw. OF @ pharmaceutically acceptable salt thereof, for
use in the production of an antiproliferative effect
in awarmb oodegamninal]ﬁp@aegﬁwﬁan.]@huqn@quiding
to this aspect Ja‘ilci wentton—thete s ovid¢d t he
use of a quinazol'itie defivative of fhe Fé?Zula |, or
phar maceuti ¢al | yKédcept abl e 330t t hereof, 4as- 6§ -
defined her §imp e injtne nufaciure of a
nmedi canment t{or ﬁg%ni1epﬁmmﬁin1d QL&%L
proliferatiye eff%dt in|a warm bl oogled adidmal sifch as
man. Accord{ng gepgsturiher Tigature|[of thigs asp¢ct of
t he i nventi pp—there—s—provi-ded—a—rpthod—For—pr9duci ng
an anti prol ferWFPE effect in a walm bl ofbed a i mal ,
such as man| i Npad® of [such freat ment which cofpri ses
adm ni steri g ) Lu' aiTTred &n effgctTve amoumy of a
qui nazolinelderiVative of the"Formila |,  or a
pharmaceuti cal » acceptable salt thereof, as
her ei nbef ore defined. According to a further aspect of
the invention there is provided the use of a

qui nazol i derryative of or mur a T a
phar naceut&@él&ﬂ‘ii/ﬁccent ab Prjeup 0" T O] Batd’ detihed

her ei nbef ¢P&L i n the manuf BeA8rd 2% a hedPcament fpr
use in the]ﬂqaygghm@mwnm t e OENt of | tasgOHUNDUL S

whi ch ar e [seasttive—to—irrhthtritonrofperiBrecepto
tyrosi ne hf‘ﬁ%‘é@?tygﬁ‘?ﬁ% HerRoand/ or | 85589 and/ of
erbB4 (especially EGFR), that are involved in the

signal_transduction steps which lead to the | .
prol i fEReATRUEF Ok WBERCEeIcpded petessiam Repnng! il cyprentdpllowing the

steg ﬁ@ﬁl_u%@ {7 th fllsﬁ gg\s MRS tecBfdel I?)ﬁ-l'irfé\'fﬁ/rﬁ'liag{?ei BSthPark ?Axor% Instruments).

provi a net for the prevention treatnment o
Foltdwasgsthbitisatics oftihe tilansesensgilitidesbath sbiuhibbiconteimingy themehicle for
the %shg.g)régngefswégg 1re E@{;@aegﬁ y g?cfvgiig% e;\% }cggpgiib%ion had no significant
effdcESP S RrleMt Rlide, aR@anudiR e icBYRnMEHod &iddheuSE @ le compound was

transduction steps which lead to the proliferation
thempelistmctedr vi val of tunmour cells which conprises

aut nbg P e SR BT Bh i kgRiagtg sE GRS oY exfressing the
tail RhAERRESIHHh deAth e feSspé abh giveRténdeh@senf of 18k co@bbMRThs a

her ei nbef or e. .
percentage of that in the presence of vehicle.

a

Test compound potency (ICsp) was determined by fitting the percentage inhibition
values making up the concentration-effect to a four parameter Hill equation using a standard
data-fitting package. If the level of inhibition seen at the highest test concentration did not
exceed 50%, no potency value was produced and a percentage inhibition value at that
concentration was quoted.

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,
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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 2006/03E6phar maceut i cal » acceptabl e salt ther epdT/GBRI04/004137
use in the prevention or treatnment of those tunours
whi ch are sensitive to inhibitjon of erbB receptor
tyrosi ne ki nases, such as E ‘and/ or erbB2 and/ or

matéi;@; Bamoersiigted; ah the folbawmg conpratratiers qrripstsia@ng or mpge of the above
ign sducti on steps which lead to the

tes%lg%l @bél{rl&a@'én of tunmour cells. According to a further
aspeet (9f- t heldspiremtiraige! foe egarsle f0.001 dEdiudvhe use of a
qui hazoline derivative of the Formula I, or a

phatesh it i calYsy inihe agesbios examplesh3lent0 NS def i ned

hergi fore q f f megli cament for

use?%sﬂgg'r ovi dil(%&hg&llez‘@%% a%g%ga{rn%el?’boBgl gﬁg}t %? er bB4

(esPpestidl-l y arctiE@GyR) theynogi fre ckamplesel 200 inkg/kgdyy;

effect. According to ., further feature of this_aspect |

o | Bh ey §f Exrn- i Best & S oo BRbH thiuiaong KR8 Botein
phaRpIOH H1iH9) ﬁdﬁ%@%&ﬁb@@a@fv@,ﬁ%pﬁ%té’c{ve%nﬁfoﬁ% described in the

(especial'ly an EGFR) tyrosine kinase inhibitory effect
Exampleshhereimgeie the Iesnmesilstsbown delow isdiableail. nal  an

effective anmount of- 69 - a quinazoline derivative of

the Fornmula |, or a pharmaceutically-acceptable salt

t hereof, as defined herei nfghprer According to a

further feature of this aspeci of the invention there

Examplpr ovi dedaanpasmgound | 8Esot(hle) Festrtal a | ,| 160 @M) Test (b)
phar maceutli,cal » accept abl e.,sal t .t her.eof , e i
provi di ng ﬁ%‘&?ﬁﬁ and/ of lgﬁllyggmaq)ic&y%)?m%r té%‘ggg%é‘&nra@? y
an EGFR) tlyrosi ne ki nase@inagdwpibteiory eff ecdell phsigreratibng

to a further feature of the present invention there is
provi ded the use of a q@hosebenyiatienteri vatassay) of the

Formota 9 TaRle igcu Ilbl,e<l:ﬂi.i catty-—acceptghte saft
t hereof, as defined hereinbefore in the|manufacture of

10 a nedi cangno (Tableuse i niproviding a sel gag ve EFCR

tvrosine Kkinase inhihitnry ef fect Arrnrding to_a

33 further fedBulableR)t hi $18spect of the i fvidntion there

s provided method—forzprovidrg—a—setrectveEGR
4tyrosi ne k;éﬁtgg%ﬁler?ﬁi biié?y ef fect which |conprises

60 adm ni st er g Ttﬂgeg§1! d agimal an effectiVgpanount of a

guinazoline derivativelof the Formula | | or a

96 phar maceut] i%64Te8le d¢cepl abl e sal t thereof{,l7as defi ned

herernbef-ore—According—to—afurther—feature—of—thts
aspect of the invention there is provided a conpound

of A&Ubrcﬁﬁ% Fel4 Burther Bdpedt TS MRERLNI théke 1s POV RIRH APharmsehitical
thereof, for use in providing a selective EG-R ki nase

conmpeRition Migh edrprises a Byinagoling|dedvativg o drrFamvdsb or 2
phahﬂg]éeﬁﬁéa%yyacgégtg&g "thelrgofr?sa({gfingﬁ]ﬁéreltnlggfogeufnna%gc%ia{tfb% with a

pharmaceutically-acceptable diluent or carrier.

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

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible

powders or granules, 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
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derivative of Formula | is nore potent against EGFR
tyrosine kinase than it is against other kinases. In
w@a00siauabar some of the conpounds accordi ng t oPCTIEB2004/004137
i nvention are nore potent agai nst EGFR receptor
tyrosine kinase than it is agai nst other tyrosine
ki nases such as other erb-Breceptor tyrosine kinases,
or 35 ArsupRRFitary kT esckBgotBRept or tyrosi ne ki nase. For
eX . A | .
TR s omReRRIoRiE bt 8 nenTof AT LR B il Paakdires wing
coniénttanakshanmaceuficdl entipegss, mell kkGHRif theast. Nighuk) comgmsitioan intended
it i s against. erbB2 receptor tg/rosine ki nase,. as .
for geal USSR EOTHHBCF FEATPRIPAQ1ERS 1Or8 GOLoU R SWERteRing: fpyoyring and/or
pre@3oANS apf@E. exanpl e the by conparing the | 50 value
fromthe C one 24 phospho-erbB2 cell assay (a neasure
of Threareeunt BPagtivedsgradieit thatse combinbd withyong © imare gxdipients to

ells) with the | 5Q fromthe KB.cell. assa syr
profjfeeingti e Forty WAl ARl iy gfRaripRIBY it F REMES ana the
parG&llirSshute O adm@Hidtifioh & For SQIMRAI AGoASulHRSTintddAe] dRMA) -
According to a further aspect of the present invention

admpipistratienstogiigiang adll eprergibecantain, fqueriands,ifrran 8Sring 4 Pveg of active
- I e Ut - .
s b TPVl 38| BUEPRERLL B8l Y180 BB founded vt o

appidpateagiduoavafiern afdhcaiexoipidndy whish niay ahefromestiones to about 98
of a cancer fﬁiplfeor exanpl e, a cancer selected from
pergeat; Ry ¥i¢ight ofiheotal ompasitia, | ynphonm, bile duct,
bo ‘a%q reaj .
enggh r?e% I al ?é 8%5?3?’.} @{e eat%fb %ﬁ%é%hg clﬁiz% ﬁgg%%?éc?f-a c%n pound of the
Forhumteg] wilbnatomhly yvaryescoptagdalihe mar iaad seveaincofethe conditions, the age
prostate,. renal, skin, testicuylar, thyroid, uterine
andzgy of theraimal g patignt and e rgits g§’¥ P@mlaﬂ%t IPReACCPIIRE fogvedk known

priffcipllSs ASR&RLnOF the invention there is provided a
met hod for treating a cancer (for exanple a cancer

sel lnatsing o goompdusd ké thei Bormplal Itfoptherapywsi correprophytsitio perposes it will

bi l.e.duct . .bone, bl adder,, .brai n/ CNS, Dbr east,
sengigh G pE diinini R syl Ry g e Pies B ils, 0.1 mefke to
75 MeRkatiody weldh is 16417&1) alven ILLQRIRGDIRAivid&Y 8bde@NIn general lower doses
ancreatic, prostate, renal, skin, testicular,

wilk bpyadsnigistegedeyhenea parantoral yalte sempdosiedi dbys.far enamme dewintravenous

i [ [ f t.reat ' .
s, 360 PP P55 EHS el ABPPR ol bl v
gendfilly bt uedd. aSifftilar fzfol hdainikeitiva bl wehabilioh eddserimtherahge, for

a pharmaceutical | y-acceptable salt thereof, as

exagéiq, R mE/ksinbemefle bosycwrightiliths used. (Prah admyysieation 4 however
! o : » _
e AL o, 1SR oR SOBURUA Ol (difin a0 me

to Ghgoéatomparndusehis invehdod.r eat ment of a cancer (for
ex e selected froml eukaema, nultiple el oma, . , ,
| y%é\qﬁe F%lpﬁéhaag&cowgds of t epresentﬁnv%ntiorrl%ossess anti-proliferative

properties such as anti-cancer properties that are believed to arise from their erbB family
receptor tyrosine kinase inhibitory activity, particularly inhibition of the EGF receptor
(erbB1) tyrosine kinase. Furthermore, certain of the compounds according to the present
invention possess substantially better potency against the EGF receptor tyrosine kinase, than
against other tyrosine kinase enzymes, for example erbB2. Such 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
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bl adder, brain/CNS, breast, colorectal, endonetrial,
gastric, head and neck, hepatic, |ung, neuronal,
wo@e®spsageal , ovari an, pancreatic, prostate, rBCEGB2004/004137
skin, testicular, thyroid, uterine and vul val cancer).
As nentioned above the size_q&_the dose required for
e therapeutic or prophlyactic treatnent of a

. th 1c t

Slglbgf%qﬂe/dp‘é(?n avoeRAgalRRy Atherdposws Kinage BReYes Steh as erbB2. Such

co AR e SR (e o ST Rocpior pyrgsime dnase

andaire tikady itd baressullier thg effeaatedbatiidme of rfor examglle E6iFatrives tumours.
treat nent defi ned herei nbefore nay be applied .

S0l AEPR U gldy 5 Romag R 8 Febrercat BNAREGrOe PBPeCH to be useful inthe

treaftHEMRA AlseRs SLfie¥RAI dbRdRfons RR dialieM et in g@@ WO RIS RREptor
surgery or radiotherapy or chenotherapy. Such

tyrastneriondses @ppeciedly BGE fagapionysostre nase),df- thiaeompbluadsi may be used to

| f | ' e o
profif R FesPhiof Dot 1Rt FEERDS cifegi’amarm-blooded animal in need
of sGEHTREAAteh© MEhu iRy @Bfipoudds GISE@E pialedtBieBieibn pREAdODIhethod for the

such as al kyl ati ng agents (for exanple cis-platin, ]
treagrgety 9 maligrant €gldy %ﬁh@éﬂéﬁé‘ﬂrbﬁ ahibifiep el ¢RIBergof the erbB family of

reodf o AR TS TSRy TS RHRR PR B R P o

profllagainapyirproiifdiaties ahd/seph-fpdopnitio undot hnthitvatieg affedt,mediated alone
raltitrexed, nethotrexate, cytqsine arahi nosjde

nd

or iR Part §X Y BabiRT AlepR EROCRIRE BB @awo}’ar@f%ﬁve@e compounds of
the gfkfs&{t kbR g elxhgﬁe@fy BRI ﬂ'bthg LSRN '6r{]orbtreatment of those tumours

oxXor upit ClI n, aunonyci n, epiruplcrn, |1darupolcin,
thatrar¢ eengitive-t€Cinhitkdtion obonecirman of thetenpAmgceptoy fyrosine kinases, such as

ntimtotic agents (for exanpl e vinca al kal oi li ke .
EGE APT EBPRandlT R4S rAST OB S HES R Pt RHg ERT b s or tyrosine
kinRBHtHaPxR ik 1V ddig thedtMal @Bfkduédon stbFAxPhil Blive ARdMiferation and

t opoi sonerase i nhibitors (for exanple

surd palpd dlegsb urhatrerilin sA¢dokdingly dhosdrpovadsi of Grippessitdayention are

. ¥ e aiaal .
exe@{JEBE i et JE R B eAR S SERRHS RS Glrmasb Hvpemlssip BPED.
athdragBmbSi€ Bnd feleRsHid &1¥or danded by (pRHRding 2R AN ipt6ITerading effect,

I odoxyfene), oestrogen receptor down regulators (for .
partésudarhl i@ thelraimentafierdB seeptanbiredenkingfesenuttemganeers. Such benign

. tami de. ki . : .

or UGN Ryp AT bl e 3RS RYBELL AR6 s ek,

muleiphnmldogase [yhphomad, endiles sdlidtumpdrshftsekehple)bile duct, bone, bladder,
progestogens_ (for exanpl e negestrol acetate), .

bralaé%lﬁpﬁat bredstichlnrestalopndopielial e3agtisy Beadand mgels hgpafice lung, neuronal,

oo Sl UERL BB ARRIANR Bl LA Bfnplnd v

cancarhi bit cancer cell invasion (for exanple

met al | opr ot ei nase i nhibitors , ,
lgccor(?mg to this aspect of the invention there is provided a compound of the Formula

I, or a pharmaceutically acceptable salt thereof, for use as a medicament.

According to a further aspect of the invention there is provided a compound of the
Formula I, or a pharmaceutically acceptable salt thereof, for use in the production of an anti-
proliferative effect in a warm-blooded animal such as man.

Thus according to this aspect of the invention there is provided the use of a

quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
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i ke mari mastat and inhibitors of urokinase
pl asm nogen activator receptor function); (iv)
w0 nivshost7es s of growth factor function, for exap@i/eBswadio4137
i nhibitors include growh factor antibodies, growth
factor receptor antibodies (fgr exanple the anti-erbb2
anti body trastuzumab [ Her ceppgn(t m] and the
definetd ]ilereimgtﬂor@mtth%@@yufg@tpmfmbe@@Q@]t Yor ysg it thgyproduction of an anti-
tyansfe e inhibi ek se inhibitors and
prohs%ﬁ Her {fﬁ&é%ﬁ e kbllér?l(g\d%g aﬁ%ﬁﬁﬁu&o?ssﬂjg ‘or exanpl e ot her
I NdebEdSto0f fubther feiuttesihis a@{d@v\bflthfe anteation eekd i p(f(ﬁ\dded a
exanpl e EGFR fam |y rosi ne ki nase inhibitors such
metlxpct@r@md@pmg@nfamumr@lﬁ%@wpy tioct i e Aisap-tgogded animal, such 2 man, in

%@g é;ieggxﬁ{ ?gﬁgcﬁc&nﬂiyﬁigésg%}dwﬁqﬁ@g'ﬂg s4i8Ghinkdl 3h Refective amount of a

quirlizslirz> dmivbnw)«yeﬁ the Fginula fawr @l pharmdacaniicedl y(aecdpodtilesdit thereof, as
(BI_Wd)éi 6- acryl am do- N- ( 3-chl or o-

herejubefergidefiR&hy | ) - 7- ( 3- nor phol i nopr opoxy) qui nazol i n- 4- am
' neA&gdlﬂ%%a forthbPks @@?%&nbéﬁioﬁ'tﬁ&&% RbvidBe the use of a

pl at el et -deri ved gr factor famly and for exanple
quinaabiit devivatied oft the thmala b,aytaqahgxmwehtmaébfta@r:ept@biﬁ Isait thegepf, as

t
cetigt hpgbERTCdne REP SRR A ParCgRGUIN Fhde IR PteghOf or
treaﬁfiéﬁ’f%k hdsO BurAdlrt WHRHGH shsieiRe e Maltiddn §ﬂrbB gédRPEdR tyrosine kinases,

factor anti body bevaci zumab [ Avast conpounds
sucls s RGERtand&w eciBoangddu ¢iiB4 @smcwélylaﬁék ), it @fgyinvolved in the signal

a8l Shial e ORI PR ool "ot mer

e cAGd & td 4 ﬁfrth%i(ﬁammk@oﬂ thibeipete of itetihwention shavé is prov1ded a
integrin vb3 function and angi ostatin (vi) vascul f;
meth%ﬁg ithgyprayeriion of epimest CloRBICUEOUE: W Ck&&rea%%s‘t“’e to inhibition of

one Kp rﬁf’o%' QE@S%S%Q%W%fﬁ%Ag%rmS#E%@% esp%@n% /Edg}l%% Snd/or erbB2

andXt‘%ﬂH]@Q@%bmlelﬁEﬂ &t aredn WO D8R Sgndlvfanydution stlepsswhlch lead

her api es, for exanpl e those ich are diirected to.t
to ﬂi‘-’al?fﬁlé egalfqsing(pr apRl Oéwuaggfrssv@cg%@m%ﬁ% afenis e sid

annﬁgﬂt% Segﬁ%ﬁv arhGurit o@\c’t' hin)azcgﬁﬁedehb%w%%f tﬁ@P&&ﬁﬁﬁ"F%r a

I'nc |ng or exanpl e approaches to replace aberrant
phagemestisiiyhacasptalile salatheraod s defindsblrarsinbefBRCAl  or BRCAZ2,

ene-di.r d enz ro-dr thera , .
oK et RaR T it RAnGU B TS Ru%a ot IR, ihEHi@Mer s provided a
corﬂg&ﬁﬂa df 08 ForRake, & a ﬁl&?ﬁﬁé@%ﬁbﬁly ﬁc&;?t%l@ dhle R SfOZ MBI the
approaches to increase pati'ent tol erance to

prevﬁmanmoh mamnbmf thesti tomhersapyicts ar@ﬁemtlmmtlnhlbmg of erbB receptor

ol R ABRESo AR B8 A By, o

invalPBd RA®B 8B nbQransduction steps which lead to the proliferation of tumour cells.

According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in providing a EGFR and/or
erbB2 and/or erbB4 (especially an EGFR) tyrosine kinase inhibitory effect.

According to a further feature of this aspect of the invention there is provided a
method for providing a EGFRand/or an erbB2 and or an erbB4 (especially an EGFR) tyrosine

kinase inhibitory effect which comprises administering to said animal an effective amount of
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i ncrease the i mmunogenicity of patient tunour cells,

such as transfection with cytokines such as
WO niososEeki n 2, interleukin 4 or granul ocyt e- nBCT/GBR@gB04137

colony stinulating factor, approaches to decrease

T-cel | anergy, appr oaches usi transfected i mmune

cells such as cytokine-transfected dendritic cells
2 qURRF 8 edvaiP o theytopmr kel oF aphTEesaicelratnepieble salt thereof, as
deflncA®Srciids PP 0aches using anti-idiotypic antibodies.

Such conjoint treatnment may be achi eved by way of the

Si rrAthQiduaglucsa figtguératurabf diis spparddtle idesitiog thére isy@ovided a

i ndi ent of the treatnent u h i 4
Coné%%ﬁr‘?g eoFr? 8‘&%1’ gRptieH %ﬁ%‘ﬂﬂﬁ&ét 14qf; for use in providing
a EGFReMd/ 2RHR3 ﬂ%r%ﬂ%ﬂ@%ﬁ%lfﬁﬁ%ﬁﬁ?@?ésb{%nase 1nh1b1t0ry effect.

her ei nbefore and the ot her pharmaceutically-activ

agefecasflingitpa furﬂieaﬁqaﬂm efithg psesget invengion there mptpw@ed the use of a

f |nvet|onthere'

avif e ne 8BTS b SalRlRT ol Rceat SR SYpitible Sat thereof, as
defﬁheﬁ hy@irbéforoin thb ﬁlaﬁﬁfaﬂlﬂﬁ@oﬂ a ARddehEMNger fRlif bﬁﬁ@&ﬁg @ selective

and an additional anti-tunour agent as defined
EF(ﬁ%rtiéﬁoﬁlﬁéﬂWéem& itopeelfeshj oi nt treat ment of cancer.

AI t r Loari |

RQ g ﬁﬂ‘[e ngaggg& e 8Fa %E?n%%g&g oml?ggllen%oﬁ tl?erre e 1S %roxéx\éad a
methnd lfm1 Iﬁo'(ldm(glawdlen‘@va”lﬁ@FR titoeine &ilﬁsairﬁlﬂ)lmﬁiéﬂﬂéct \Mﬁd,‘lﬁé/cﬁﬁpnses
t.1s reqwredmg inhibit the effects of the erbB

adnipisisging fo $3 GUMHL PRIV 2RIONELEIs: dUfpRzgling ﬁ@vaa?@ of the Formula L,
or a ﬁceﬁﬁceﬁi}g{ Eﬁ[g%lg ?%Fﬁ%re%? anafifst fLLinbkF6el N the

evel oprent ogi cal tests and Iin the search
f or Acoewdiph & mﬁtrthler)@iatuaé oh@mﬁspect ofi thei inventibh oirerg\isl proﬂdwl a

L1 pst t d th I limt
comtpuipEie T Eled, S RBHoRINEF GBS E bl Beregh PBuse In providing

a seRIcBVIRGRR ltifasdeRiiBRSyEekesd us ( C); operations were
carried out at room or anbi ent tenperature, that is,

at By t@mb@tlac BOFR kinasednhibitory offect’8s asaig;thqtithg qmngmhmc
re. dried over an u
derly i ratEalfRRs Bk eoP e PR PFE P piR R Rt Bt ot
km&&@ PRI Rk tRful 4 RERE of q@%ﬁq)onﬁ@ﬁ@ubﬁn{gﬁe%éﬁ%mﬁﬁ%@ hivre potent
with a bath tenperature of up to 60 C

agal(nﬁﬁ E()}FE% 6YjPsiph ingssathen ftlinagainsh pbentyoepingtipases such as other
erb-# xleE&ﬁ'%tgtgtdtsmthé%s%sa%grrncﬁ *Ahg %gqé;zg{e?&% tg/r L(%Pe)lqrftar?e For example a

seleg&VEEEGFR Kifese Grohitsi s a&fordl@@@@ tengvention iAtllensesl tiges, Tdferably at
nqgl / or analytical LCMS, and reaction tinmes are %ven
leasf L) timep gaore H?tF%tr?gBWPE/EGFB)WﬁOFlﬁﬁlquﬁ%@la%ﬂtés Against erbB2 receptor

tyrosiak 'k'ﬁfa@@ 9 g%ftg{r%f%&’ FroRHBL £85I d1fes'if SORMIE Sss iR ex ample the

spectra an
by comparing the ICsq value from the Clone 24 phospho-erbB2 cell assay (a measure of the

erb-B2 tyrosine kinase inhibitory activity in cells) with the ICsq from the KB cell assay (a
measure of the EGFR tyrosine kinase inhibitory activity in cells) for a given test compound as
described above).

According to a further aspect of the present 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 cancer
(for example a cancer selected from leukaemia, multiple myeloma, lymphoma, bile duct,

bone, bladder, brain/CNS, breast, colorectal, endometrial, gastric, head and neck, hepatic,
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mass spectral data; (vi) yields are given for
illustration only and are not necessarily those which
w@ 20053076t ai ned by diligent process devel opnePCT/GB2004/004137
preparations were repeated if nore material was
required; (vii) when given, ? data is in the form of
delta val ues for_ maj or di agndstic protons, given in
lung, Beprongle pesepPageah Oy HM DRFRHIF vREO By renplapln Hpstiquiagsthyroid,
tedinb $vafBadcBfyer nal standard, determ ned at 300 or
uterENR B nagcglterdeuteru o di methyl sul foxi de (DVBO de)
as Aglowéing tamnfuethsr ohtues of thes dspebit oﬁtbednvdntien filodr mvgirngded a
bbrevi ati ons have been used: s, ngl e d, doubl e
metioc foffisRobe s Gance e molf & ced SHected oo ks P gle
myél&ﬁm 19 n%h@ﬂib] fleubR¥End, Belddel BHAY CRBRABIAGS colstectil dndometrial,

ol s are used; (ix) solvent ratios are given in
gasfvl@l hmé apd negke h(:pe/tw) lungxlmurorah @cﬁop)lami;swgpvctp.aacrem), prostate,
el ectron en of 70 el

renahy iRl POiaChBIAE PO R B PG B B, such o
mar§ XPasedrof sictoietanst, Wﬁf&hh@?})ﬂﬁesmnﬁfsfeﬁﬁg eslsY animal an effective

el ectrosprmﬁ; val ues for are given; generally,
amayit 9f 3 @HBazphne e vidive af etfipsmplarlepit a ma%ﬁ@calépmqee@ble salt

e stated, the nmass ion quoted is
ther%y&éfﬁ%grhgép% M‘?/ mass spectra (MS) were run using
a \Mdcerding®to d\,{fueﬂhexmpscteif &t ih 0G0 Yhdr€id\iio (1dB& b @ompound of the
stated) in positive or glatlve i on node;. val ues for

Formypla Igptea RiypamACeytigehy acgepfa 5|s;11§, theggfyfor Bisdn g @pptment of a cancer
(for ega%h@%tsgle&ﬂaﬁ A %Hf(% ﬁsmf'i}iru g 5ﬁ1§ gym?ﬂgmgmlfes , bone,
ot e ain (

W se st at ed nass uot e :
bladdgi, )Drameé{fs, bsdaatt, e@ionﬁ:taé,ramdsmemamgaund,shead lahdl nedkngepatic, lung,

rmetr cal substituted carbon and/qr sulf t on .
neuRd Bl OROPD RGN OY G DRTCHR; PP ioAla S fEHHEBIEG, thyrord, uterine
and 9884] ¢e&)as being anal ogous to that described in a

previ ous exanpl e the anbunts used are the mllinolar
r atAsomenjiangd hleomeghe siz¢ hbthe domdqumed floe tlmrth@napﬂ:lmc or prophlyactic

e BB B s ) R 5, B ot
thlngﬁ_ﬁié Kost ifeadd lﬂ%%@ier df%ﬂﬁﬁmlstréﬂoh and the sevent%Eof the illness being
-tetranet hyI ur oni urhexaf | uor ophosphat e PEA

trealgfl- i sopr opyl et hyl ani ne DVA iV, i V-di met hyl acet ani de DCM
di Gflillle%l;)ﬁ— 61&@1%?1% Zréatfnent defined hereinbefore may be applied as a sole therapy
y -

or may involve, in addition to the quinazoline derivative of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of
the following categories of anti-tumour agents :-

1) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca

alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and
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MeOH net hanol AcCOH acetic acid TBTU
O (I HBenzotriazol-l1-yl)-N,NN,N -
wao edosaseshyl ur oni um hexaf | ur ophosphat e EDCI PCT/GB2004/004137
| - (3-Di net hyl am nopropyl ) - 3-et hyl carbodii m de LCMS
l'i quid chromat ography nmass s Ectroneter XVii) where a
synthesis is described as |é to an acid addition
taX%%F)t apg tqpoispperasg irhybitars, (efog@@emm @plwiﬂpéml@mﬁms Jike gtoposide and
75\ Exanple 1
tenipo g%i%gﬁ?égﬁéo@ﬁ%tg%%lgg@ﬁiotﬁwﬁ Abl e 1 HATU (0.3l g)
(ii)) wasyadched agmtaswhlaslahmembgens (for example tamoxifen, toremifene,
net hoxy- 6-

hl fl phe
faloiﬂg?%e 5o i%fze&e f}ﬁ@ aﬂ%ﬁ‘az%ffsrrﬁgw R Wy sEBlekTs (fpgecample
fulvéﬁ&gﬂglntlaﬁﬂfo%@ﬁ @Wéx%ﬁfﬁl/é lﬁ&lﬁ‘ﬁnﬁ@e fatnlidé r?1‘iilutz1mlde and cyproterone

i soxazol e-5-carboxylic acid 110g) 1 n meth
acetetie), dsHRIE a(l@lgbl)lstsm éHBdé ugqmsng (fm mtam;ée gmrem teuprbreiin and

bus G388, Rt e oS RS el el Aroririme o buda i brample
as aﬂ;}é%%% ABirbZM, V%pem)l)e a%ﬂ@x%@s%{ne?] 3MnhibithREoI céﬁ@é’ &ich as

then purified by flash col unm chromat ography el uting
finastetide; met hanol / met hyl ene chloride (2.5/97.5). Fr act| ons
cont ai n| roduct were eva ted to a

) i T SRR BN SRS £71 FIPpe R T BERJIDRLRiBpss inhibitors

like (rPhastal ﬁn&in‘h@bltz)YS &f%r@ﬁh@é’e%%hﬁhé@h%ﬂ%bfﬂ J)ecéa"t({u[ ﬂunctlon)
(i soxazol - 5-yl car bonyl ) pi peri di n-4-y 7-met hoxyqu
(v) i nantgbiters of grewik f@soréunmmmefos okardple (Suthmg bitors iNpRde growth factor

antﬂzé) ot rgruorvrx]/ta &ﬁctorée%:&) E(?_céles (éér%a@e L\lgﬁ)antl El(b%(ar%w"i’%
trastﬁzﬁﬁal{ Bert mTllq] ) t{;&lggi &bl Zntz&dgfcetub(hﬂlab F%])( fﬁé“nesyl
trans(fgrasq Jrq)h15b91gg)rén gyr()g?aé gma:',qqph%ﬁg@@néﬁ@@mq/ﬁhmdmr{e%m)se Arggbitors, for

cxa SR 0 O o BB TS0 e B RURSE o fomity
tyrogihé kimash inyibd toessuok aﬂH-(St@ﬂdroMgﬂmmbphdngl) ’)&mﬂm@ma@ed
mor]ea}B}fm | ows: 6- Acet oxy-4-chl gro- 7- net hoxyqui nazol i ne,

@ﬁﬁw%@qsma%ol}rh‘*mﬁ @8@@‘9“”1162%839?9—6(3rﬁ%3ﬂ§’)‘13%§1) -6,7-
iS4 BB S i AT P N BRI ot
4- ﬂu@!imﬂmn31)+7F(rSFmgrpﬂlohncumepdwbqulmdzehM&mnpe (@r H)SW))S for example
g S B S LRt B0 oo e
hepatocyte growth factor family;

) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin
o3 function and angiostatin);

(vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, W0O00/40529, WO 00/41669, W001/92224,
W002/04434 and W0O02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above, such

as ISIS 2503, an anti-ras antisense;
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hydr oxy- 7- met hoxyqui nazol i ne (5.65g, 67.8%; NWR
Spectrum (DMSO d ) 3.96 (s, 3H); 7.25 (s, IH); 7.31

W@ 2005086765 8. 68 (s, |IH); Mass Spectrum: (MtH) PAWGB2004/004137
D -tert-butyl azodi carboxylate (9.22 g) in nethylene
chloride (20 mM) was added s gmﬂy to a stirred

HSIOH of 4-chl oro-.6-hydfdxy-7- net hoxyqui nazol i ne
(vmf ge%é 22 approgghes, including for example approaches to replace aberrant genes

Hstibetint! psB & b i BRE L eépﬁ -
o triph enlgllpphosphl ne (10.5 g ﬂﬁgA%E (gé ﬁ%?(i% eg%%g’& pro-drug
therany) approsehes aweheas th@rsealsmgs:gtmm daﬁmmatsdf (Dlgyamdel'iﬁnase or a bacterial

0 roo

nite G P i opd s i Ws? sty Ieranse hcbemagerapy o

radiétherdp ﬁy@m{s&ﬁﬁﬁ d%ﬁgj%sm‘e’a%@é‘g'éﬁeem&a@d%ﬂﬂbed onto silica
and the product was eluted”w th | sohexane/ et hyl

(ix) Frarnetherapy apnipaches.neclydisg for/examplel cxweno byd ﬁeme/a@proaches to
1ncrea|§§%he 1ﬁ'§rjﬁdn%n énlg A éta %a?fggtgt&h‘g)glf g%]:ic ﬁ,]ag E)rg& E’,‘élon w1?h cytokines such

as inft@telnkind ylhte1461£k(1144 or granulocyte-macrophage colony stimulating factor,
chl or o- 7- net hoxyqui nazol i n- 6-yl ) oxy] pi peri di ne- | Zcarbo
approgqhes ko decrensqihirded ageigy danpIercBep usmwrsgﬂ@ tadrimmune(ceiseuch as

cytolé\’fga tf'agél%ét@:g ’dsl%ﬁ%tlc H%@pfj&p@%@%n@@& orlrcgn étgsl%fe f"edl((.}m(‘ngur cell lines

and é%pﬁ)roaoheBﬁsmgmnti t@otyﬁwéhﬁtlkﬁﬁdlesl H) 7.50 (s, IH), 8.86
Mass Spectru M+H) 394. 4.0M HO in

5;&%1]:%0%%&% e&ﬁg%‘af‘d 1qvgd Bywﬁ tag ulpneous, sequential or

sepa%a% Ho ¥t thé 11[(1(1\§‘1dﬁ£1|c9 OKe ts of the fr atment. Such,combi nattlon products
met h oxqu|naz - 6-yT Yoxy] pi perrd; nest-¢arboxy

emplog. tBQC@)lp(amdis ®f thhd mwcntfbnf%dnn dwrddsagtera(lgﬁ d)ﬁ&cgbed Irereinbefore and
anol. 50 m eaction m. xture was stirred
the i RARRER e T 55T destt Bith et brBd §EHHEG RAES:

pr @&b(ﬂ’dlr@ft@ tHY@%sﬂebi 6ﬁﬁ@ﬂw@1‘i’c§om&ﬂ&e‘&@§fb@fhe‘ﬁ"a pharmaceutical product
0- propano by di et hyl et her”and dri'ed under

COMPEHNE) mumagﬂm@ d@nwl\p@f itlefi Fpmmj/a basy)efmeca Berehibefope 2:d an

sl R Rl G €3 0Py 0k AR Ep it et atsapeer
) Altﬁiu%hoﬁa céﬁﬁgo&i@s ,of ZaelZordufhdl a(r@'};nﬁiﬁ'hl}{ S \fai’ué’as?tﬁerﬁﬁ@utlc agents
for u@cls_?n W#yn- blpoggd @111malsm)ncluﬂ(1@m@m) them)are @gcg’gsqﬁgll) whepyer it is required

to m?‘l\ﬁﬁ&l@ %rlgécﬂ @thg E?bB 1% %% {n(e%ote}rfp I%A\é% "ﬁlﬁp ﬁ&lfeg lﬁrrg useful as

pharﬂiabdlegﬁl:all'sl@éﬂdal(@ 31 @p invets caddspim‘elﬁ;t oA n3®| Biblogialoksts and in the
V- (3-chl oro-2-f | uor ophenyl ) - 7- net hoxy- 6-
Sear%‘pfio BFY @nprmacologicg) ¢asniazol i n- 4 am ne di hydrochl ori de

390,
(B8Rt PRSP RO D8 QAR g8l xamis
wh1chelurt1§/dsestveed:d>thenwmlse (9m ). The- 77 - resulting mxture

t eratyre for 2.5hrs. Methyl ene
1) tegmela% trlaégr(gzd‘ge?ﬁn)lg\%ggcese gglsms ( Lg) operations were carried 01)1/t at room or

ambient temperature, that is, at a temperature in the range of 18-25°C;

(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-
30mmIg) with a bath temperature of up to 60°C;

(iil) chromatography means flash chromatography on silica gel; thin layer chromatography

(TLC) was carried out on silica gel plates;
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added and the organi cs washed w th aqueous sodi um
hydr oxi de (2M 30m ) and water (30m ). The crudes were
wo b@s/opursid fi ed by flash col uim chronmat ogr aphy BCTIGBRE4/004137
wi th et hanol / met hyl ene chloride (2.5/97.5). Fractions
cont ai ni ng the desired product were evaporated to a
white foam which was trituratéd with di et hyl et her
@iv) 412 gq;ﬁe;al; the gpur@e pirepgions was followed by TLC and / or analytical LCMS, and
reac‘fiop% CS aSec%%y%ngﬁo?” ugragé?nanqﬁt Z_OXy 6- ({l [(3 met hyl | soxa
(v) frhdt @i@@l@mlma&ﬂhslfﬁbt&‘ygﬁbtﬂﬁ n8led éinkeac 83bhghct ONMIDOpectth and/or
NMR Spectrum 373K) 1.89 (m 2H), 2.10 (m
masp gpectrpl dpga;( s, 3H) 3.64 (m 2H), 3.88 (m 2H), 3.99

(vi) %(?6&(5;34(?% g1vl?‘—5ﬁ)§gr if)ﬁ%&dti?%lﬁonﬁlkﬁzl’% a%ec' g%tlr?zrﬁtss%ﬂ%’%héﬁ%%ﬂi{% ?an be obtained
by dilifient Brod8ss(deyelbphnentd pﬁb@al(abbnﬁwel’e kBpeatdd IS mBpembterial was required;
(Vii)ngNE 19%% Vithn 5% EII’I %}gg%]tl gr éﬁglb\%g Q@gﬁ%{gﬁ dlalgrqostutc]:eprotons given
in pRtERR glgiel%j&{](gﬁﬁl) 9 BQetM?le‘ﬂh}}lﬁlaE@ oY Rrsd o518 Hhedai¥edard,

was a a’so ut i on
detetm{r®d ahB@F o= 4D0MHp nsipp eerdeyteiio dané‘tb)(l)suﬁ?omde (DMSO-dg) as solvent

unla{s%e@% g d?c:g'li/%ir ﬁ%ﬁgﬂ%&@é%ﬁﬁgﬁ 18nrg4lga$¥fa) Q}r/]Hse CIQ Is?nrgllet d, doublet;

ttn%léﬁ&},'ﬁﬁhﬂéi fnsgmgﬂétegafrlwyl ic acid (0.127g) in
thyl'ene chi ori The resulting m xture was

(vmé themical smnhO@dmve élirq@em&alahneanﬂrcgs 31 @htssmdwmhyls@m@used

dd d hed h
0 S Bl P ahen BT B S R e TR S oo Mo

(x) Thass spECIEERIIER Erctrhie! Wltﬁta'hleidcﬁdn Eﬁ{erﬁy ash0 eRttdMvolts in the chemical
chromat ography eluting wth nethanol /et hyl ene
ionigatjosr(CHemede winga girect ExpesureRiebe aift ignizatien aseldesded by

elec o?ﬁg\? E ?or da% g{ﬁ/@ﬁ %g@ﬁ‘%@??)@%@gi}?@ﬁ%pmm mass are

repdi“h:klpdirﬁhﬂﬂésls mre@wtse rs;altac} themedsh mtyq&m(c{lls (MDY fiEltdryAtivebx anass
zol - 3-yl) carbonyl ] Evperl di n- 4-
spejia (MAS) WP Faty iR 2 AV iR fe Migromaghsleeirasprayd- (19 (whpre sigied) in

posy% %%gb%mn %@@Qgﬁg%ﬁ% Kz %reSa a.%nr%ggrl('?%engf ﬁ o(n'fs} ions which

indi¢ate tiehharerd n8Bs ueyrepofBed; aﬂd—t)nleﬁ odﬁ:r\(vse stakdd, the. Iﬁébs (jwn quoted is
| 7.22 (s, IH), 7.42 (m IH, 7.59 (m IH, 7.90
agm@@“ﬂo, 8.39 (s, IH), 9.26 (br s, IH): Mss Spectrum
(MrH) 512. The staring material was prepared in the
_manner described in Exanple 1 above. Exanple 4
(xi) Bnkspastated oﬂlem/ise:oqmpomdis lsontgining afedslymnietiAily spbstButgyl carbon
ut |I o

dded
and BB faF e bRSh PSP IRENED: - 7- et hoxy- 6-

(xii) where a synthesis is described as being analogous to that described in a previous example
the amounts used are the millimolar ratio equivalents to those used in the previous example;

(xvi) the following abbreviations have been used:

DMSO dimethylsulphoxide;

THF Tetrahydrofuran;

HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluroniumhexafluorophosphate
DIPEA di-isopropylethylamine

DMA N,N-dimethylacetamide

DCM dichloromethane
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(pi peridi n-4-yl oxy) qui nazol i n-4-am ne di hydrochl ori de
(300ny), diisopropylethylamne (0.45m ) and
wW® 2008080765 4- | soxazol ecarboxylic acid (0.127g) PET/GB2004/004137
met hyl ene chloride (9m ). The resulting m xture was
stirred at roomtenperature épr 2.5hrs. Methyl ene
chloride (20m) was added an ‘&he organi cs washed with
Megdlieous ®medaueh hydr oxi de (2M 30m ) and water (30m).
crud then purified by flash col um
Ac@EFonato%%g éﬁelutlng wi t h et hanol / et hyl ene
TBTHI or i deO(@HSB&ZoB)azoFI-3OLN NS Bonétadnisting ufdhurd @ex dfRglophosphate
product were evaporated to a white foan1mh|ch was

EDEH t ur at ler&3\Hlmﬁthdlaé‘%lﬂ%’m%ﬂhéreﬂ(mﬂﬂfmdﬂtné‘ §i ve i V-(3-

Lcﬁh%?gonégﬁhﬁgggﬁg§%¥%%{y caﬁ%é%???piperidin-4-

xvii) wheexey/3 gyritingisdk descdibedragieadisg & amh:hdmb acbtiowsalTels3 Bl .salt), the

N S.etrum O, d 373K) 83 (m 2H), 2.08 (m
SPC?'&/E, shich %veag‘%%nc)ﬁfo fgmeds go (m 2H), 3.97
(s, 3H), 4.79 (m IH, 7.24 (m IH, 7.24 (s, |H),
7.42 (m I1H), 7.59 (m IH, 7.89 (s, IH, 8.39 (s,
IH, 8.59 (s, IH, 9.27 (br s, IH; Mss Spectrum :
(MrH) 512. The staring material was prepared in the
manner described in Exanple 1 above.- 79 - Exanple 5
Preparation of Conpound No 6 in Table 1 HATU (0.3 1g)
was added to a sol ution of
I V- (3-chl oro-2-fl uorophenyl)-7-nmnmet hoxy- 6-
(pi peridi n-4-yl oxy) qui nazol i n-4-am ne di hydrochl ori de
(300mg), diisopropylethylamne (0.45m ) and
3-net hyl - 4-i soxazol ecarboxylic acid (0.128g) in
met hyl ene chloride (9m ). The resulting m xture was
stirred at roomtenperature for 2.5hrs. Methyl ene
chloride (20m ) was added and the organi cs washed with
aqueous sodi um hydroxide (2M 30m ) and water (30nm).
The crudes were then purified by flash col um
chromat ography el uting wi th nethanol / net hyl ene
chloride (2.5/97.5). Fractions containing the desired
product were evaporated to a white foam which was
triturated with diethyl ether (20m) to give iV-(3-
chl or o- 2- f | uor ophenyl ) - 7- net hoxy-6- ({I -[ ( 3- net hyl i soxa
zol -4-yl) carbonyl ] pi peri di n-4-
yl }oxy) qui nazolin-4-anmne as a white solid (0.068g). H
NVR Spectrum (DMSO d 373K) 1.86 (m 2H), 2.02 (m
2H), 2.30 (s, 3H), 3.52 (m 2H), 3.82 (m 2H), 3.96
(s, 3H, 479 (m IH, 7.22 (m IH, 7.22 (s, IH),
7.40 (m IH), 7.58 (m IH, 7.89 (s, IH, 8.39 (s,
IH, 9.00 (s, IH), 9.25 (br s, IH; Mss Spectrum :
(MrH) 512 The staring nmaterial was prepared in the
manner described in Exanple 1 above.- 80 -
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Exanpl e 6 Preparation of Conmpound No. 7 in Table 1
HATU (0.3 I g) was added to a sol ution of
w0 2@0340811b%Dr o- 2- f | uor ophenyl ) - 7- net hoxy- 6- PCT/GB2004/004137
(pi peridi n-4-yl oxy) qui nazol i n-4-am ne di hydrochl ori de
(300ng), diisopropylethylam (0.45m ) and
Fx 3. 5-di met hyl - 4-i soxazol ecarboxylic acid (0.141g) in
4 | ene chloride (9mM ). The resulting m xture was
hﬁé@gf@% gﬁawﬁﬁpﬁ{@gyﬁq_for 2.5hrs. Methyl ene
c or | Was a d the organi cs washed with
aqueous sodlunm- drOX|de (2M 30m ) and water ( .
The crudes we en purified by flash col um
chronatogrép b ing with nethanol / et hyl
chlorlde ( N5/ 97 . 5)Cl Fractions contajglng th
We vAporated to a wh oa v '
h diethyt—=®thgr ( om s Q}(S-
1l Q4-0% ophenyl ) - 6- ({ N
| -[ (|3, 5-di et hyl i soxazol - 4-yl carbonyl]plperldln 4-yl}
oxy) - 7- met hoxyqui nazol i n- 4¢&ntse as a white solid
(0.107g). H NWR Spectrum ( d 373K) 1.80 (m 2H)
2.01 (m 2H), 2.20 (s, 3H), 2.40 (s, 3H), 3.47 (m
HATIH0.313) 7&s aged2ble, soBitios of & (33HiloroL- ﬂaolppiuenyﬂaﬁ -mgtiREy-6-

(p1p%h5&0xyﬁqﬁ§az%ﬁgﬁ-%ne Fpli)y%r%%dlé%?oogn %Sﬁiésopmpgaethylannne

(0.455B e d 146 dzoldM-bhrb&Rfic a'El‘tP(OSltl@%b gﬁé Bh1oMaS (9ml). The resulting
prepared in the manner descri le 1 above

mixtgre wasgsiigeg peropnHempanatiire & Mhre@ﬁg@ﬂnﬂe Ndo12d¢ @Oﬁdbpves added and

the oﬂﬁ%g (vﬁz}sfgér(g\)vgﬁ\gﬁ ?1% g%déltl]r%@drsp?{l t@@g)ﬁgu) and water (30ml). The

cruddspigre thedi puridiedl b XM3lg ol 0aa Chidingto gfap lﬂﬂu@’ With aidtRinoPtethylene
di i sopropyl et hyl am ne

Chlo‘?sd%@tr%%? s FraghQussingiiag ihe d@éif@é pl@dqq@@re pmméqw@t%whue foam
T L e e
(1sowic§ Sayldaﬁomyziit\gllpdggirlrliﬂng&]még$7¥m&hegy§r?‘iﬁaholi?ﬁﬂwuﬁ% sogi lwlhme solid

Iy n wal er . e cruaes
o1PEE DM dof T o35 Geat bR A, aFbea gt 280,
3.84 Wl JHITBIYEAR! @H)@b@éﬂl ef 8'8‘73§ 'ﬂﬁﬁﬁ 39 gﬁagYHfb 29F(’saﬁi1 NS (m,

containing the desired prod at'ed t
TH), {99t (en, fL Bl Ph(sc hHW8s3% (sj THI), &tedd(s V\IH)h9di8¢b1hyI1}BIIIvrkass Spectrum:

Oni,) to give (3-
(M+I§ﬁl4 0- 2-f 1 uor ophenyl ) - 7- met hoxy- 6- ({I| - [ ( 3- met hyl i soxa
zol - 5-yl)acetyl ] pi peri di n-4- yl}oxy)qui nazol i n-4-am ne
as a white solid (0.269g). H NMR Spectrum PMSO d
Prepaygtiog ofiStagingmatexid), 1.98 (m 2H), 2.23 (s, 3H), 3.50

( ni’hezé_-lzp1pend1n-4§y%xy%w—(3-c?h'lc?r%-é—ﬁhor%ggﬂin(%-‘?—zne(tﬁdxyquinazoline
dihydrochloride starting material was prepared as follows:
6-Acetoxy-4-chloro-7-methoxyquinazoline, (Example 25-5 of in W001/66099;10.0g,

39.6 mmole) was added in portions to a stirred 7N methanolic ammonia solution (220 ml)

cooled to 10°C in an ice/water bath. After stirring for one hour the precipitate was filtered ,
washed with diethylether and dried thoroughly under high vacuum to give 4-chloro-6-
hydroxy-7-methoxyquinazoline (5.65g, 67.8%);'"H NMR Spectrum: (DMSO dg) 3.96 (s, 3H);
7.25 (s, 1H); 7.31 (s, 1H); 8.68 (s, 1H); Mass Spectrum : (M+H)" 211
Di-tert-butylazodicarboxylate (9.22 g) in methylene chloride (20 ml) was added

slowly to a stirred suspension of 4-chloro-6-hydroxy-7-methoxyquinazoline (5.63 g), 4-
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3H), 4.77(m IH), 6.18 (s, IH, 7.24 (m 2H), 7.42 (m
IH, 7.59 (m IH, 7.89 (s, IH, 839 (s, IH, 9.28
W@ 005830763) ; Mass Spectrum : (MtH) 526. The stBCT/682004/004137
mat eri al was prepared in the manner described in
Exanple 1 above - 82 - Exanpl 8 to 31 Preparation of
npound s 8 to 31 in Tabl’é™ Generic Erocess

hydEﬁXrSEk-IDP}N KyerChosyiniReidor 8 0012) 2ng trinenyiphospbine @A4 o) in

p i . .
ol BS80S0 e gy s
was(Blosielloo eramftd tmmoeheeydt)re [fdr NehdiexyThe 1eact10n mixture was then
s e R R T
1solfeQa1?E@é'fH§l| aketaft/tHMAy(athire (‘7‘5)24"?‘1 fcﬂR)‘Wéﬂtb%%ﬁﬁI)u r’ﬁre fi{lBons containing

r esul tlng sol uti on was al to strr at
the tenied rpmdlnctewomombgtm andheapnratdé undeaoewm m gltvel tezisbutyl 4-[(4-

fied rative L
e R P RS e e SR s 030
NMVRY e M@, togl
Lo V1Y) @N%SC?%@QW °9*?"‘“§,“p B e e iR, 220-3.31
(m, 2H)x3.6@3.7 (. %ﬁhﬂ@ﬁés 2D, 4.8 t(maiH)LCZ vier HiLyAtS0 (Fhidd), 8.86 (s,

[ [ eQiPirl+alogs were collected by filtration

1H) REHLE 4 @}1 %??gm wei ght to afford the desired
am 4@l [S] arioRneUE.00h]) Grassidadd norhaslﬁp&ﬂsmﬁ ofatraad@[ 4-[(4-chloro-7-
Conditions for purification by Mass-Tri

meth BSHEP S DEEY Difetidne: rrﬁ@bw@,tséz 2169 Rl ebigeo-2- fuoroaniline
t
1 B AT SR LA L ARy P 0 o
houos. Th&llylel)o»@@acmrta& Vﬁa)s fllt%lr@i/\hcrtahé waghedWith isorprofgdnel followed by
tarin I al prepa i.n the mann escri bed
dletﬁ)ﬁle@%%ﬁﬁ“@ff Uy cugo gl@ééﬁwe&dﬂwwwwmr@- 2
ﬂuog@amwj@ ﬁ@thBQ{/%lﬁng@ﬁ}l NPdi. lﬁ@%l&cé%é}t gz 3892 H NMR Spectrum:
(DMSO d6) 1.84-1. 99 (m, 2H), 2.22- 2 33 (m, 2H), 3.12-3.33 (m, 4H), 4.00 (s, 3H), 5.08 (m,
1H), 7.34 (t, 1H), 7.40 (s, 1H), 7.50 (t, 1H), 7.62 (t, 1H), 8.80 (s, 1H), 8.84-8.94 (m, 2H),
8.99-9.11 (m, 1H); Mass Spectrum : (M+H)" 403.

Example 2
Preparation of Compound No 3 in Table 1

) F
pociENepse
J
UO LA N YT
|

2

0
/
N
HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-7-methoxy-6-

(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride (300mg), diisopropylethylamine
(0.45ml) and 3-methyl-5-isoxazolecarboxylic acid (0.126g) in methylene chloride (9ml). The
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(m IH; 3.58-3.75 (m 2H); 3.96-4.10 (m IH); 4.05
(s, 3H; 4.95 (M IH); 7.39 (s, IH; 7.41 (dd, IH);
wQ 2®80sides | H); 7.69 (dd, IH); 8.15 (dd, IH),; 8pdinGB2004/004137
IH; 8.69 (d, IH; 8.93 (s, IH); 9.02 (d, IH; 9.14
(s, IH) 95271164174( H)198 35209(m
. 57 ( H); 3.80-'3.794 (m 2 (d
ICS@Qg mmr& V(aas stigpg at r@ogstewgratqrwor %3ty M%thylleHB chlen%(zomn was

addécﬁﬁhd thk'))gga?ﬂc% sza@ﬁed M a%l?e'(ogg (Zd'_ﬁiﬁ h%ﬁ%%?c?) (21\’? ﬁ)%gﬂ %91 water (30ml).

Thewglei WErS then pgﬁfl(eqlﬂay ﬂaeh calurfh ehr&ﬁaa?ogz@uyralutaig) with
94- 4,

metﬁzi_rbo tléé r{enghl%{% (2 %/93%5)( E@cﬁq)r}q)cont-lmrggg Ebg dep1|t5d prs?dqci were
eva}]ﬂdilﬁted kdh wh?tg 5&1&1 ?xgll)ﬁjoh \i/:ﬁ)tntu?atZ§ W1t¥1 dzéthglrgtlz%k%(?ﬂa tgg \ég\v’ -(3-
chlcv(rg—Z ﬂuorophenyl) 7-methoxy- 6 ({1 [(3-methy11soxazol 5-yDcarbonyl]piperidin-4-
yl}oxy)quinazolin-4-amine as a white solid (0.145g). "H NMR Spectrum: (DMSO d4373K)
1.89 (m, 2H), 2.10 (m, 2H), 2.35 (s, 3H), 3.64 (m, 2H), 3.88 (m, 2H), 3.99 (s, 3H), 4.82 (m,
1H), 6.73 (s, 1H), 7.29 (m, 1H), 7.29 (s, 1H), 7.42 (m, 1H), 7.59 (m, 1H), 7.93 (s, 1H), 8.39
(s, 1H), 9.28 (br s, 1H); Mass Spectrum: (M-+H)* 512.

The staring material was prepared in the manner described in Example 1 above.

Example 3
Preparation of Compound No 4 in Table 1

oA
O ;m - g?m

HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-7-methoxy-6-
(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride (300mg), diisopropylethylamine

(0.45ml) and 5-methyl-3-isoxazolecarboxylic acid (0.127g) in methylene chloride (9ml). The
resulting mixture was stirred at room temperature for 2.5hrs. Methylene chloride (20ml) was
added and the organics washed with aqueous sodium hydroxide (2M, 30ml) and water (30ml).
The crudes were then purified by flash column chromatography eluting with
methanol/methylene chloride (2.5/97.5). Fractions containing the desired product were
evaporated to a white foam which was triturated with diethyl ether (20ml) to give N-(3-
chloro-2-fluorophenyl)-7-methoxy-6-({ 1-[(5-methylisoxazol-3-yl)carbonyl]piperidin-4-
yl}oxy)quinazolin-4-amine as a white solid (0.115g). 'H NMR Spectrum: (DMSO dg373K)
1.87 (m, 2H), 2.08 (m, 2H), 2.48 (s, 3H), 3.61 (m, 2H), 3.89 (m, 2H), 3.96 (s, 3H), 4.80 (m,
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IH. 11 508.2 1.81-1.90 (m IH); 1.90- 31 1.99 (m
IH; 2.03-2.13 (m IH; 2.18-2.26 (m I1H); 3.26-3.34

W@ 2005086765 3. 47- 3.56 (m I H); 3.65- 3.74 (m |POT/GB2004/004137
3.94-4.03 (m IH; 4.05 (s 3H); 4.94 (bs, IH); 7.37

(s IH) 7 41 (dd IH); dd, IH; 7.69 (ddd,
% 8.19 2@& 892_83, IH); 9.08
1H)( é 402H)1H) 22 -(mEJ(HW &) (SRHM—I-V R, YR 05 CoRpHahd. 99 (ent H), 8.39

S %W(Z%%@b%—”%@%ﬁé DT i iy 5 a6 5. 72

( M T dring B8edalOBas prepdréd) in the Qﬁnﬁ@ deBdIlibed‘in 8RathpR. 1 above.
IH; 6.99 (dd, IH); 7.38 (s, IH); 7.41 (dd, IH); 7.58
(ddd, IH); 7.69 (ddd, IH); 8.03-8.10 (m 2H); 8.15 (s,

5 Exddible48- 92 (s, IH). 13 497.2 1.79-1.92 (m 2H); 2.10-

3 (m 2H); 3.58-3.77 (m 2H); 3.91-4.09 (m

Preparatlon of Comnound No 5 in Table 1

N/Q\ Cl N Cl
: 0 F

O—N

10 HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-7-methoxy-6-
(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride (300mg), diisopropylethylamine
(0.45ml) and 5-methyl-4-isoxazolecarboxylic acid (0.127g) in methylene chloride (9ml). The
resulting mixture was stirred at room temperature for 2.5hrs. Methylene chloride (20ml) was
added and the organics washed with aqueous sodium hydroxide (2M, 30ml) and water (30ml).

15 The crudes were then purified by flash column chromatography eluting with
methanol/methylene chloride (2.5/97.5). Fractions containing the desired product were
evaporated to a white foam which was triturated with diethyl ether (20ml) to give N-(3-
chloro-2-fluorophenyl)-7-methoxy-6-({ 1-[(5-methylisoxazol-4-yl)carbonyl]piperidin-4-
yl}oxy)quinazolin-4-amine as a white solid (0.138g). "H NMR Spectrum: (DMSO dg373K)

20 1.83 (m, 2H), 2.08 (m, 2H), 2.40 (s, 3H), 3.52 (m, 2H), 3.80 (m, 2H), 3.97 (s, 3H), 4.79 (m,
1H), 7.24 (m, 1H), 7.24 (s, 1H), 7.42 (m, 1H), 7.59 (m, 1H), 7.89 (s, 1H), 8.39 (s, 1H), 8.59
(s, 1H), 9.27 (br s, 1H); Mass Spectrum: (M+H)" 512.

The staring material was prepared in the manner described in Example 1 above.
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2H); 4.06 (s, 3H); 4.93 (bs, IH; 6.63 (dd, IH; 7.03
(d, IH; 7.38 (s, IH); 7.41 (dd, IH); 7.59 (ddd, IH;
wQq 2@9/08del, |H); 7.83 (dd, IH); 8.17 (s, IH); BCPEBL®3/004137
IH). 14 497.1 1.77-1.88(m 2H) 2.09- 33 2.18 (m
2H) 3.54-3.63 (m 2H); 3. 7:398(m 2H); 4.05 (s,
4.92 (bs, IH); 6.70 (dd, 7.38 (s, IH; 7.41
_fgmﬂi‘z,_ll—l) (7 59 |(_l)oldd IH)( 768(ddd, IH§; 7.;03(dd,
) : : IH); 8.92 (s, IH. 15

T =31- 41 2.21 (m 2H);
3.59-3.74 (m 2H): 3.91-4.02 (m 2H): 4.05 (s, 3H):
4.92 (bs, IH); 6.76 (d, IH); 7.07 (d, IH; 7.37 (s,

IH); 7.41 (dd, 7.59 (dd, IH); 7.69 (dd, |H),;#8. 6
(s, IH); 8.92 .- 85 - Exanpl e/ RI\/I—HNI\/R |\el
Conmpound d e O + No. TFAd) Cl
Oy — OO0
! : >

AN

\

N—O

HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-7-methoxy-6-
(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride (300mg), diisopropylethylamine
(0.45ml) and 3-methyl-4-isoxazolecarboxylic acid (0.128g) in methylene chloride (9ml). The
resulting mixture was stirred at room temperature for 2.5hrs. Methylene chloride (20ml) was
added and the organics washed with aqueous sodium hydroxide (2M, 30ml) and water (30ml).
The crudes were then purified by flash column chromatography eluting with
methanol/methylene chloride (2.5/97.5). Fractions containing the desired product were
evaporated to a white foam which was triturated with diethyl ether (20ml) to give N-(3-
chloro-2-fluorophenyl)-7-methoxy-6-({ 1-[(3-methylisoxazol-4-yl)carbonyl]piperidin-4-
yl}oxy)quinazolin-4-amine as a white solid (0.068g). 'H NMR Spectrum: (DMSO ds373K)
1.86 (m, 2H), 2.02 (m, 2H), 2.30 (s, 3H), 3.52 (m, 2H), 3.82 (m, 2H), 3.96 (s, 3H), 4.79 (m,
1H), 7.22 (m, 1H), 7.22 (s, 1H), 7.40 (m, 1H), 7.58 (m, 1H), 7.89 (s, 1H), 8.39 (s, 1H), 9.00
(s, 1H), 9.25 (br s, 1H); Mass Spectrum: (M+H)* 512

The staring material was prepared in the manner described in Example 1 above.
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16 513.1 1.77-1.90 (m 2H); 2.06- 37 2.21 (m 2H);
3.44-3.64 (3, 2H); 3.65-4.11 (m 2H); 4.06 (s, 3H);
wa2®3208d063 |1 H); 7.27 (dd, IH); 7.37 (s, |H; 7ralGeeads/004137
IH); 7.59 (ddd, IH); 7.62 (dd, IH); 7.69 (ddd, |H);
7.83 (dd, IH); 8.16 (s, |IH); 892(3 IH). 17 NH 512.2
1812194(m 2H); 2.11- 37§23(m 2H); 3.56-3.68
392402(m 2H); 4.06 (s, 3H); 4.95 (bs,
IH); 7.59 (ddd, IH); 7.68
. (s, IH; 8.93 (s, IH).
18 558. 2 1.81-1.97(m 2H); 2.10- 22 2.18 (m |H);
2.19-2.29 (m IH); 3.44-3.55 (m |H); 370380(m
2H); 4.02-4.11 £exN_IH); 4.06 (s, 3H); 4.96 (bs, |4

7.38 (s, |H): (dd, IH); 7.59 (ddd, IH: 7.
IH); 7.72 (dgdSIHNy7.78 (d, 1H); 7.88 (ddd, N cl
8. 08 o L
@) F \N
Xy — I K
(e] N =
AN
\
N—O

5 HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-7-methoxy-6-
(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride (300mg), diisopropylethylamine
(0.45ml) and 3,5-dimethyl-4-isoxazolecarboxylic acid (0.141g) in methylene chloride (9ml).
The resulting mixture was stirred at room temperature for 2.5hrs. Methylene chloride (20ml)
was added and the organics washed with aqueous sodium hydroxide (2M, 30ml) and water

10 (30ml). The crudes were then purified by flash column chromatography eluting with
methanol/methylene chloride (2.5/97.5). Fractions containing the desired product were
evaporated to a white foam which was triturated with diethyl ether (20ml) to give N-(3-
chloro-2-fluorophenyl)-6-({1-[(3,5-dimethylisoxazol-4-yl)carbonyl]piperidin-4-yl }oxy)-7-
methoxyquinazolin-4-amine as a white solid (0.107g). "H NMR Spectrum: (DMSO d¢ 373K)

15 1.80 (m, 2H), 2.01 (m, 2H), 2.20 (s, 3H), 2.40 (s, 3H), 3.47 (m, 2H), 3.75 (m, 2H), 3.96 (s,
3H), 4.76 (m, 1H), 7.23 (m, 1H), 7.23 (s, 1H), 7.40 (m, 1H), 7.58 (m, 1H), 7.89 (s, 1H), 8.39
(s, 1H), 9.25 (br s, 1H); Mass Spectrum: (M+H)" 526.

The staring material was prepared in the manner described in Example 1 above.

20
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20

(d, IH); 8.10 (d, IH; 8.17 (s, IH; 8.59 (d, IH;
8.92 (s, IH. 19 547.2 1.84-1.95 (m 2H); 2.16- 31
wQ@2@6/08a165 2H) ; 3.64-3.84 (m 2H); 3.96-4. 10 (npCREPB2004/004137
4.06 (s, 3H); 4.96 (bs, IH; 7.35 (dd, IH; 7.38 (s,
IH); 7.42 (ddd, 1H); 7.45 (3,81|H); 7.46 (ddd, I1H;
759(ddd IH); 7.67 (d, 1H); 769(ddd, IH); 7.76 (d,
-—2\!!&9_818(5 IH); 8.92 (s, IH).- 86 - Exanple/ R M+
(DI\/BO + No. TFAd) 20 563.2
PrepME 6 HCen m)ﬁ"?lﬁgﬂ’?éqz 26 (m 2H): 3.65-3.80
(m 2H); 3.97-4.05 (m 2H); 4.06 (s, 3H); 4.96 (bs,
IH); 7.38 (s, IH); 7.41 (ddd, 1H); 7.44-7.50 (m _2H);

7.59 (ddd, IH Y. 69 (ddd, I1H; 7.79 (s, IH; @
(dd, IH; 8.0 IH); 8.18 (s, IH); 893(3
&m 2H); 2.07- 28 cl

21 558.2 1. §
NN
@ oy

HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-7-methoxy-6-

N—O

(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride (300mg), diisopropylethylamine
(0.45ml) and 3-methyl-5-isoxazoleacetic Acid (0.135g) in methylene chloride (9ml). The
resulting mixture was stirred at room temperature for 2.5hrs. Methylene chloride (20ml) was
added and the organics washed with aqueous sodium hydroxide (2M, 30ml) and water (30ml).
The crudes were then purified by flash column chromatography eluting with
methanol/methylene chloride (2.5/97.5). Fractions containing the desired product were
evaporated to a white foam which was triturated with diethyl ether (20ml) to give N-(3-
chloro-2-fluorophenyl)-7-methoxy-6-({ 1-[(3-methylisoxazol-5-yl)acetyl]piperidin-4-
yl}oxy)quinazolin-4-amine as a white solid (0.269g). "H NMR Spectrum: (DMSO dg 373K)
1.79 (m, 2H), 1.98 (m, 2H), 2.23 (s, 3H), 3.50 (m, 2H), 3.79 (m, 2H), 3.92 (s, 2H), 3.97 (s,
3H), 4.77(m, 1H), 6.18 (s, 1H), 7.24 (m, 2H), 7.42 (m, 1H), 7.59 (m, 1H), 7.89 (s, 1H), 8.39
(s, 1H), 9.28 (br s, 1H); Mass Spectrum: (M+H)* 526.

The staring material was prepared in the manner described in Example 1 above.
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2.19 (m IH; 2.20-23 I(m IH); 3.47-3.60(m, 1H);
3.67-3.86 (m 2H); 4.01- 4.14 (m IH); 4.07 (s, 3H;
wa 208080063 |1 H); 7.40 (s, IH); 7.41 (dd, |IH); 7rGBGBwW/004137
IH); 7.68 (dd, IH); 7.99 (dd, IH) 8.18 (s, IH; 8.19
(s, IH; 8.31 (d, IH); 8.40%% 8.93 (s, IH;
9. IH); 9.49 (d, IH 5462179189(m
E—’“‘.E!B—es—éiﬂé-SGZZZ(mZI—D 3.55-3.66 (m 2H);
. 4. 4 61492 (bs, IH; 713
; 7. > IH); 7.41 (dd, I1H;
Gengrid praedss | H) ; 7. 59 (ddd, II—I); 7.69 (ddd, IH; 7.73 (d,
IH; 7.75 (s, IH; 8.16 (s, IH); 8.92 (s, IH. 23
527.2 1.57-1.74 (m 2H); 1.91- 39 2.00 (m IH);

2.00-2.08 (m IH) C3.37-3.57 (m 2H); 3.74-3.86 (m Cl
IH); 3.76 (d, ,L ©13.81 (d, IH; 3.85-3.95 (m IH; E
4.04 (s, 3H); s, IH;
HN HN
DIPEA, DMA
O SPee
N o N _
0 N/) )J\ R” 0 N
| R >0 l
HATU

Solid HATU (119 mg, 0.815 mmol) and DIPEA (0.171 ml, 0.96 mmol) were dissolved in
anhydrous DMA (0.5 ml) were added to a solution of (3-chloro-2-fluorophenyl)-[7-méthoxy-
6-(piperidin-4-yloxy)-quinazolin-4-yl]-amine.dihydrochloride (100 mg, 0.24 mmol), and the
carboxylic acid (0.36mmol) in DMA (0.5 ml) at room temperature. The resulting solution
was allowed to stir at room temperature overnight. The crude reaction mixtures were purified
using mass-triggered preparative LCMS.

The fractions containing the desired compound were evaporated in a Genevac and the residue
taken up in 10%(v/v) MeOH in DCM (0.4 ml), diluted with 6ml of 15% (v/v) Et,0 in pentane
and left at 4°C overnight. The resulting precipitates were collected by filtration and dried to a

constant weight to afford the desired amides as amorphous or crystalline solids.

Standard Conditions for purification by Mass-Triggered Preparative . CMS

Column: ThermoHypersil Keystone B-Basic 54 21 mm x 100 mm
Eluant: 7.5 minutes Gradient from 20% to 95% of acetonitrile in water (buffer 2g/1 of

(NH,),COs, pH 8.9).

Flow rate: 25 ml /min.

The staring material was prepared in the manner described in Example 1 above.
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(dd, IH; 7.30 (d, IH; 7.36 (s, |H; 7.41 (ddd, |H;
7.49 (dd, IH: 7.58 (ddd, IH: 7.68 (ddd, IH: 8.11

W@ 3005086765 8. 91 (s, IH).- 87 - Exanple/ R M+ NMER/&Bedod/004137

Conpound d en ppm (DMSO + No. TFAd) 24 591.1 1.81-1.93
(m 2H): 2.11- 43 2.22 (m 2H); 3.61-3.74 (m 2H);
3.89-3.98 (m 2H); 4.05 (s, "3 4.93 (bs, IH; 7.26

(bs, IH: 7.33 (bs, IH); 7.37 (s, IH: 7.41 (dd, IH);
Exaggplé/dd,| | H); 7.6R (bs, |H)|;MB+6 (s, | HNMR. 92 (s,
Comdpouzd 1| 578.2 1.80- 1.95( |m 2H); 3&@@@3@3@&(m
| Ho. 2.13-2.22 (m IH); 3.26-3.36/ (m | HTE84p8-3

Yield

M

(mg TH 7 3760-370 (m TH),; 7F1 392 3 1( ) u5‘
(s,8 3H); [4.91 IH); 7.3§ Sf)g@ $221 (2 %g%tl)
27.2/1.79- 1] ? 75 10-

1 , 8( .
7.58 (dd,| 1H); L IH; 7.7 Sy
(ad| 1H) B 77 7
O 4.05 (s, 3H); 495 (M 1H);

IH): 8.92 (s,
18
7.39 (s, 1H); 7.41 (dd,
1H); 7.58(dd, 1H); 7.69
(dd, 1H); 8.15 (dd, 1H);
8.17 (s, 1H); 8.69 (d, 1H);
8.93 (s, 1H); 9.02 (d, 1H):
9.14 (s, 1H).

30

S 527.1 | 1.64-1.74 (m, 2H); 1.98-
m 2.09 (m, 2H); 3.37-3.57
(m, 2H); 3.80-3.94 (m,
O 2H): 4.02 (dd, 2H); 4.04
(s, 3H); 4.85 (bs, 1H); 6.97
(s, 1H); 6.98 (dd, 1H):;
7.37 (s, 1H); 7.37-7.44 (m,
2H); 7.59 (dd, 1H); 7.68
(dd, 1H); 8.12 (s, 1H);
8.92 (s, 1H).

35

10 J N 508.1 | 1.80-1.95 (m, 2H); 2.05-
\ 2.25 (m, 2H); 3.38-3.47
— (m, 1H); 3.62-3.75 (m,
2H); 3.94-4.04 (m, 1H);
4.06 (s, 3H); 4.94 (bs, 1H);
7.39 (s, 1H); 7.41 (dd,
1H); 7.59 (ddd, 1H); 7.75-
7.71 (m, 2H); 7.80 (d, 1H);
8.15 (ddd, 1H); 8.17 (s,
1H); 8.73 (d, 1H); 8.92 (s,
1H).

30

11 y 508.2 | 1.81-1.90 (m, 1H); 1.90-
NT O\ 1.99 (m, 1H); 2.03-2.13
- (m, 1H); 2.18-2.26 (m,
1H); 3.26-3.34 (m, 1H);
3.47-3.56 (m, 1H); 3.65-
3.74 (m, 1H); 3.94-4.03
(m, 1H); 4.05 (s, 3H); 4.94
(bs, 1H); 7.37 (s, 1H); 7.41
(dd, 1H); 7.58 (ddd, 1H);
7.69 (ddd, 1H); 8.16 (s,
1H); 8.19 (d, 2H); 8.92 (s,
1H); 9.08 (d, 2H).

31
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2.21 (m 2H); 2.49 (s, 3H); 3.19-3.72 (m 2H); 3.91-
4.02 (m 2H): 4.06 (s, 3H): 4.93 (bs, IH); 6.83 (dd,
wo pos/oF7gy (d, IH)y; 7.38 (s, IH; 7.41 (ddd, |MT/GB2®9/004137
(ddd, IH); 7.68 (ddd, IH); 8.17 (s, IH); 8.93 (s, IH).
27 CH 510.2 1.76-1.87 (m 2H), 2.09- 35 2.20 (m 2H);
QRQ?RF(m’)I—I\ Q71(Q"§4\ Q/IQ/InR(m’)I—l\
Exapglels, [3H): 4. 91R(bs, | H):| MHds (dd | '38 (dd,| Yield
Cpmpousdod (dd, I1H); 7.38 (s,| IH); En(mmrd(DMSp+7 5
(Ne, IH)|; 7.69 (ddd, IH); §.16 (s, | H) ; BFA3) (s,
| Hj2- 88 |- I2e] d7Conpown RN 20@m 19
(DMSO + No. . 331 1%521&5”3 27H)546
2.12- 33 |2. 34 _
3H); 3.95 % %% % 1{1)
it o b
' 6.99 (dd, 1H); 7.38 (s,
1H); 7.41 (dd, 1H); 7.58
(ddd, 1H); 7.69 (ddd, 1H);
8.03-8.10 (m, 2H); 8.15 (s,
1H); 8.92 (s, 1H).
13 4972 1.79-1.92 (m, 2H); 2.10- | 28
7 "0 2.23 (m, 2H); 3.58-3.77
— (m, 2H); 3.91-4.09 (m,
2H); 4.06 (s, 3H); 4.93 (bs,
3 1H); 6.63 (dd, 1H); 7.03
(d, 1H); 7.38 (s, 1H); 7.41
(dd, 1H); 7.59 (ddd, 1H);
7.69 (ddd, 1H); 7.83 (dd,
1H); 8.17 (s, 1H); 8.92 (s,
1H).
14 o 497.1 | 1.77-1.88 (m, 2H); 2.09- 33
A 2.18 (m, 2H); 3.54-3.63
Q\( (m, 2H); 3.86-3.98 (m,
0 2H); 4.05 (s, 3H); 4.92 (bs,
1H); 6.70 (dd, 1H); 7.38
(s, 1H); 7.41 (ddd, 1H);
7.59 (ddd, 1H); 7.68 (ddd,
1H); 7.73 (dd, 1H); 8.06
(s, 1H); 8.16 (s, 1H); 8.92
(s, 1H).
15 575.1| 1.79-1.90 (m, 2H); 2.11- | 41
Br—_-° 2.21 (m, 2H); 3.59-3.74
\ / (m, 2H); 3.91-4.02 (m,
2H); 4.05 (s, 3H); 4.92 (bs,
1H); 6.76 (d, 1H); 7.07 (d,
1H); 7.37 (s, 1H); 7.41
(dd, 1H); 7.59 (dd, 1H);
7.69 (dd, 1H); 8.16 (s,
1H); 8.92 (s, 1H).
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IH); 7.59 (ddd,
8.19 (s, IH); 8.9
WQRkos/on762- 14 2.1
3.25-3.38 (m I H);

IH); 3.88- 400(
737 (s, _74

| H);
3
3

7.63 (
(s, IH.
(m IH);
3. 47-
| 4
(d

d,
29 |
2. 13-

.57 (m

9%5(

I H);

'-'x() (d—1H):

7.69 (ddd, 1H);
542.2 1.78-1.94 (m
2.23 (m
IH): 3.61-3.71 (m
3H): 4.91 (bs, IH);
7.58 (dd

H),
d,
. 69 (dd
30 5

2 04-

':6 2 1)
2.13

| H) PCT/GB2004/004137

8.15 (sNMR): 8.53

1613n5p1)n(ﬁj>MISB)+
(m | H TRAQ#- 2. 23

Yield

7.42 (ddd,
(s, IH;
H542.2 1.
3.64- 3.74 (m 2H):

827(3

82-1.98 (m 2H):

5 3
ddd

IH)®881
3. 85- 3.

3133-
6 (s,
I1H) ;
(s,
2.11-
99 (m

—\1

3 1917 EN) (%HhH)"z @@
r71 B); 33 4-

7(§d 1

1H); 7.41 (dd 1H) 759

(ddd, 1H); 7.62 (dd, 1H);

7.69 (ddd, 1F); 7.83 (dd,

1H); 8.16 (s, 1H); 8.92 (s,
1H).

37

17

NH,
|’\]/
HN
O

512.2

1.82-1.94 (m, 2H); 2.11-
2.23 (m, 2H); 3.56-3.68
(m, 2H); 3.92-4.02 (m,
2H); 4.06 (s, 3H); 4.95 (bs,
1H); 7.39 (s, 1H); 7.41
(dd, 1H); 7.59 (ddd, 1H),
7.68 (ddd, 1H); 8.19 (s,
1H); 8.33 (s, 1H); 8.93 (s,
1H).

37

18

558.2

1.81-1.97 (m, 2H); 2.10-
2.18 (m, 1H); 2.19-2.29
(m, 1H); 3.44-3.55 (m,
1H); 3.70-3.80 (m, 2H);
4.02-4.11 (m, 1H); 4.06 (s,
3H); 4.96 (bs, 1H); 7.38 (s,
1H); 7.41 (dd, 1H); 7.59
(ddd, 1H); 7.68 (dd, 1H);
7.72 (ddd, 1H); 7.78 (d,
1H); 7.88 (ddd, 1H); 8.08
(d, 1H); 8.10 (d, 1H); 8.17
(s, 1H); 8.59 (d, 1H); 8.92
(s, 1H).

22

19

547.2

1.84-1.95 (m, 2H); 2.16-
2.26 (m, 2H); 3.64-3.84
(m, 2H); 3.96-4.10 (m,
2H); 4.06 (s, 3H); 4.96 (bs,
1H); 7.35 (dd, 1H); 7.38
(s, 1H); 7.42 (ddd, 1H);
7.45 (s, 1H); 7.46 (ddd,
1H); 7.59 (ddd, 1H); 7.67
(d, 1H); 7.69 (ddd, 1H);
7.76 (d, 1H); 8.18 (s, 1H);

8.92 (s, 1H).
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2H); 4.05 (s, 3H); 3.94 (bs, IH); 7.38 (s, IH; 7.41
(dd, IH); 7.42 (s, IH); 7.59 (ddd, IH; 7.69 (ddd,
wo pos/o78y (s, IH); 8.93 (s, IH.- 89 - Exanpl BCB&B2004/004137
Preparati on of Conpound No 32 in Table Il HATU (0.3
Ig) was added to a solutlon gg
|_|u | O L LILIL®.AY pIICIIyI)-J- LIU)\y I- .
E?@WP |d|n 4- onxquU|nazoI|h@§&e d|H§§£§A§ ori de Yield
Compoyay) | | di i sopropyl et hyl an ne (C 9PE
|§Bkazol=-5-carboxylic acidl(0.1 in feY¥)l ene
cHltori de i NGOPRXt Llr%L 1/»8% (w¢ 2y @al5mt | 43
room t emy Met Hy| 22@ (i), Bde-3.80mn|)
was addeq vashed wrhj2H)A3&Gus0S ad) um
hydr oxi de er (30H) 4.06ks 3ENLGO6 (b1 e
then puri m chr|o g;rm(@ylﬁj ut41ing
wth nmett ri de &f [

contai ni pg the desired”produict vve
white foam which was triturated

?

(20m ) tq
(i soxazol
i nazol i n-

D give i V-(3-chl oro-
-5-yl car bonyl ) pi per
4-amine as a white

2-fl
i di n-|4
solid

Spectrum| (DVBO d 373K) 1. 86 2|—h

(sl.8BRP2 (m, QB Q7- | 28
72.38 (s 1H); 2)20-23 U,
||H) 1H8.3397-3.60(nh H)ED;
MBs33675886 (1l BH); 4.04:H)

n@ﬁ@(maiﬂ)'ﬁuem 3H); Ji
24&; 1(%)0?‘3‘5 ?d?g 4o
o L

( §119é%ng>08 3%

i [08-4Ri(skt LD BRRSS, g
t o st 434 (1KD; 9.49 (d, 1H).

2H) ,

498 Pr epara
7- (benzylioxy) - N—('-chloro-2-
nazol i n-4-am ne hydrochl ori de 4.0
m) was added to a stirred g
7- (benzylioxy) - 4- chl or o- 6- nPthoxy
0. 2nol ) [|prepared as descrik [
1] and 3- chl oro-2-fl uoroan
acetonitrile (12001). The n
at 80 Cf

or 1 hour then | eft

Acgtonitr 36
precipit3

500nL) an

d 1.7 1180m, 2HNg.13-

Ag.eb omi 2H);I3e55-3.68

-~ (m, 2H); 3.98-4.09 (m,

2H); 4.06 (s, 3H); 4.92 (bs,
1H); 713 (dd, 1H); 7.18
(dd, 1H); 7.38 (s, 1H);
7.41 (dd, 1H); 7.47 (d,

1H); 7.59 (ddd, 1H); 7.69
(ddd, 1H); 7.73 (d, 1H);

7.75 (s, 1H); 8.16 (s, 1H);

8.92 (s, 1H).

ile _(SOOTL was add

527.2 [ 1.57-1.74 (m, 2H); 1.91- 39
2.00 (m, 1H); 2.00-2.08
(m, 1H); 3.37-3.57 (m,
2H); 3.74-3.86 (m, 1H);
376 (d, 1H); 3.81 (d, 1H);
3.85-3.95 (m, 1H); 4.04 (s,
3H); 4.82 (bs, 1H); 7.03
(dd, 1H); 7.30 (d, 1H);
7.36 (s, 1H); 7.41 (ddd,
1H); 7.49 (dd, 1H); 7.58
(ddd, 1H); 7.68 (ddd, 1H);
8.11 (s, 1H); 8.91 (s, LH).
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t give 7-(benzyl oxy) -
H3- chl or o- 2-f | uor ophenyl ) - 6- met hoxyqumazol i n- 4- am ne
whyasosithori de 2 as a beige solid (85.45g, 96%CT/EBMR004137
Spectrum (DVMSOd ) 4.02 (s, 3H), 5.35 (s, 2H),
7.30-7.60 (m 9H), 7.65 (m I§§D 8.38 (s, IH, 8.85
: e

—31-8 (s —}H+ Mss ctrum: (MH 410 27
1 R MH+ NMR Yield
Cﬂmpegn‘éhl or o- 2- f | uor ophenyl ){am no| - 6-dreatppox{RMISOaEZ ol i|n
-Nel A dol ution of TFAd)

7-%benzylioxy) - L*- (13- chljor o- 2-3oli yof opReM3)(nb2 wmcyqu 43
|nazoI|n-4-gpneBdro hl orijde 2 (8525@912& in
trifl uoragac aci ml) was I%r 1

hour. The reacti e Was the )V% (bs
dryness and the resi dues re-dlssolv

(2001L). |[This sol ution was then ﬁf

stirred agueous sol ution of satura n(ws 1H) 741
bi carbonate (5001L). The resul ti ng 73 @dwid);

col lected by filtration, washed wi{-f9 thse Bi& 14 (selldno
dried under vacuum The crude solfids we.22 tshéH).

puified|by hot (GO0 O tritul7aLi|on.86-ttD5anyi2kE)2.630ff 39
but anone | (5001L) and MeCH (100nl), Iilt(m[EH)@nﬁa@IQQec

to N™ N é{ %326336(m
4-[(3-chloro-2-f | uonophenyl } am ng] -{ @(S’Egéfﬁ”l iln
-7-ol 3 as i (4%9, 73% ?! 4 T
(DVBO d Gl . 7.10 (s, 5§( % O(og _

| H), 7.40-7.50 (m IHgG 7.50-7. 60%‘ i (2’( )3

IH). 8.30 (s, IH, 9.55 (s, |IH), |1 E]g

Spectrum|: (MrH) 319.98 Step 3 tert? (4§
-1 (3-chl ¢ro- 2- f | uor ophenyl ) ami nol| 1H); 769 (dd, 1H); 7.72
- 6- met hoxyqui nazol i n-7-yl } oxy) pi|pés eHirfel4 (s, 1H); 8.92

1-carboxyl ate (s, 1H).

4-7¢ 3- chl or o- 2- f | uor ophenyl ) 887.29] - B-m9t iex yHYXI NEEOl iin 18
-7-ol (3 Ep 065 Mol ) wag xi2seR| Hed2i40 (OMEN)( 20
m). tert-Bdryl 319377(m2H)391

=1

4- et h | ' | di ne-
e eatldettigior iz e o)
él ); 9( %QS

mol ) were added, and the m xture

with stirring. After hours,  tert- \

nmet hanesuyl f onyl oxypi peri di ne- 1- car gﬁé{%ddaﬁg)ceg? ut
fluoride{were agai n added ih the éﬁ% 1E)ahoP (qddss 1Hy

the reaction nmxture and heating |Wak/ GoHt): 8f3dsatHB0 | C
for a further hours. The so|lvent |was _evaporated, and

3

t & resifdue wasQblrtiti oned| bed.Qeen.7al.87 aheZHRQUDOUS 35
sodi um b| carbonate sql ution| (50mM) xrEnE2PHe3 (5356811 .
The orgapi cs weNe coypbi ned, | dried oygro 3 A, 3H)
evapor at gd. Tfe 7 d Ovvere t hen ﬁ'o mbiH?QLGHT@,
3H), 4.91 (bs, 1H); 6.05
(dd, 1H); 6.38 (dd, 1H);
6.90 (dd, 1H); 7.38 (s,
1H); 7.42 (ddd, 1H); 7.59
(ddd, 1H); 7.69 (ddd, 1H);,
8.16 (s, 1H); 8.92 (s, 1H).
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chromat ography eluting with increasingly polar
m xtures of nethylene chloride/EtOAc (100/0 to 0/100).
wah@s08E63 i ons containing the desired product RET/6B2004/004137

conmbi ned and evapor at ed under -

tert-butyl

4-({4-1(3-chloro-2- f|JJ(']LﬂnhPI$§| Jam nol-6-net hoxyqui n

91 - vacuumto give

Example/- ||} oxy) pi g&ri di ne- | {MMHHoky| at e aBMR Yield
Cemwpoumd ess foam (757ny, 96%|; H NVR Spagpru@MSOMSO- d
)Ndl.52 (s, 9H), 1.60-1.80 (m 2H), 2.02-PFAD (m 2H)|,
3.20-3.4%5 (m 2H), 3cip- 3. 97 36013 [283-1550m, (2H) 2. 33
4.95 (m |IH), 7. 32-/7 45 (m [2H), 725@ 6B 2 1
7.92 (s, |IH) 50 , 19.73 h—)b S SH):;
Spectrum| ( Step 5 3954 O (
A-(3-chl gro ) - 6- met 3964%% ﬁs_y
| oxy) qui nazol h)droch
Trifluorogacetic acid (50 nL) was ltz(f K% dtd7on

of tert-butyl 4-({4-[(3-chloro-2-
f1 uorophenyl ) am no] - 6- met hoxyqui n

i di ne-1-carboxylate (750 ng,

chloride|(lnm) and Triethylsil ang (dl hi); 7a68d(ddbelH);

solutionistirred for 1 hour.

then evaporated under reduced pressure and the

1. 49

The

(dd 1H); 7.39 (s, 1H);
a6l (dd, THyl 1.5%(d, pi pe
7591 (dddeif By T 6B e

r&agtls, 0H);8.93 & eHWaS

=

duesredi SS@ ved in Et @\(‘54 2NL)1 78“11

) 0 s
e ?%é@ "‘é Gy

then treated W|th MHCO / D
by nore eth her (50m)t
precipitatio resul ting
foll owi ng cen ation ang
give iV-(3-chl
f1 uorophenyl) - 6rrethx-7([
n- 4- am n¢ di hydrochl@rl de 5
mg); H NMR Spectrum ( DVSO- (
2.25-2.4% (m 2H), 3.15-3.5(

et yI
0 giV
g solild
i dried

)i per i
as an

D (m

1) 2.

47-
3. 61 3 o (m, 1H) 3 §8.
ot-00 my 1 BX W BuisndDs |
41 (s, £1d);i7B 7 (B50H);
00-42.(20, (Hy; 726)(d,
AH)H); 2.58%dd,SLH)376S5

5.02 (m |IH), 7.48 (m I|H), |7.60-|7. 83 1H)3H9 (&4, 3B s,
IH), 8.85 (s, IH), 9.56 (bs| 2H); Q/%%S%@EC%B“@ 1H),;
(I\/H—I) 403. 08.- 92 - Exanp! e ?Isul':’reparatg@ o
ourtrtu JJ III IclUI I [o, 9]
solution of N-( -fI §g§gp éﬁ%@gngeﬁ%%g? 30
(pi peridi® Xy qU|n zolln-4-a de
5 (300ny), d||s yl ePnyl ani ne (OIHB
3-met hyl {5-i soxazol eacetic acid (|0. D58 2r315¢r€t1h%fﬂ)ene
chloride{(9m ). The resulting mi xt3ﬂ%3\ﬁels(rrsf2Hb;rfbﬂ6éﬂ;
roomtenperature for 2.5hrs| Mt haEn4.9¢ {borlH)es.8@(xnl|)
was addef and the organics Wwashed wW2HR 73R160UH);Sotd um
hydroxide (2M 30m ) and water ( 30y, 1H); 7.59 (ddd, 1H);
7.69 (ddd, 1H); 8.16 (s,
1H); 8.27 (s, 1H); 8.81 (s,
1H); 8.93 (s, 1H).
31 H 542.2 | 1.82-1.98 (m, 2H); 2.11- 54
')'—N 2.23 (m, 2H); 3.64- 3.74
OZNW , én.l, 2H); 3.85-3.99 (in,
); 4.05 (s, 3H); 3.94 (bs,

1H); 7.38 (s, 1H); 7.41
(dd, 1H); 7.42 (s, 1H);
7.59 (ddd, 1H); 7.69 (ddd,
1H); 8.17 (s, 1H); 8.93 (s,
1H).
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The crudes were then purified by flash col um
chromat ography el uting wi th nethanol / net hyl ene
w@ hdoswsudes (4/ 96) . Fractions contai ning the desPCEGB2004/004137
product were evaporated to a white foam which was
triturated with diethyl ether, . (20m) to give iV-(3-
chl org 2-fl uorophenyl) - 6- net’ I§8xy-7-({| -[ (3-net hyl i soxa
Ex yl)carbonyl] reirridin-4-
j a white solid (0.224qg). H
Pr h}d%ﬁ%l)&l@u AddNG 3 b e T 24 2. 05 (m
2H), 2.22 (s, 3H), 3.32(m IH, 3.47 (m IH, 3.82
(m IH, 3.93 (m IH), 3.96 (s, 3H), 4.00 (s, 2H),

4.92 (m | 3 (s, IH, 7.29 (m IH, 7. s,

IH), 7.48 ( 7.53 (m IH, 7.83 (s, | 39

(s, IH, %5 & |H; Mss Spectrum: TH 526.
g material was prepared TP pessfjer

The st ari
2 Exanpl e 32 above.- 93 - 34 to 58
of Conpaund. Nunbers 34 t@® “Tabl e 11
O «gfiess DI PEA, DMA R- N HATU Solid HATU ( 9
Qg 0. 815Nmml) and DI PEA (0.171 .96 nmol) were
ssol ved in anhydrous DVA (0.5 ni re added to a
soljuti on of (3-chloro-2-fluorophenyl])-[6-nmethoxy-
7- (pi peridi n-4-yl oxy) - qui nazol i - am ne. di hydr och
hNOride (100 ng, 0.24 mml), and\t carboxylic acid
f0.36mml) in DVMA (0.5 m) at ro¥m tenperature. The

5 A ETUAALTMR SR LR ol IS, S xR -
(piperdia-4p ﬂbxj?)qedlatkﬂimg-aﬁ‘ﬁtﬁédmydrg@ﬂb@db mm&gjﬁdlhs‘b@rd%ﬁ@aylannne
g’yg fractio s_ cont ai ni ng .the desired conpound we
04 F dgosaealerSepackaelaacid (@ 1108 in e@ﬂwé@eto&ﬂ@wedamﬂh The resultmg

mlxt]clge/ év‘ﬂ WirrdfePrbdh t@ﬁ\é\]érﬁtgr gf F‘Q ?hrdeeWe\@h dﬁd@;{%mﬁf? %ided and

(v/iv) Et O1in pentane an overnig
the orgsnits waghep vt iutatsesdiver kydrotitie M AB0y) bind tagsk (30ml). The

ddr ed to. cosan weight to afford the desired
10 erudgvatech e purdistoesh sy A gpiogEpbbF Wae witemethanqlfgethylene
chloﬁﬁg €. 5/9*7 Sﬁa&fo‘ﬁﬁ @Bﬁgln!lr{}; th@ ﬁeé@ﬁ?%dug@ Efe! puﬁo {2d to a white foam

bove. Standard Conditions for Icat1on
Whl@WWﬁQlfatpd g&gélr@dhsbkfébw(a@m%o EOWB-Cothioro-2-fluorophenyl)-7-{[ 1-
(1soxazce>f 5‘%@5&%&? )plpere1X1 yﬁoxy}— e og%lﬁ%azrg)ﬁ]n-4—ar9u%eq§a white solid
(0.045g). "H NMR Spectrum: (DMSO dg 373K) 1.86 (m, 2H), 2.10 (m, 2H), 3.59 (m, 2H),
15 3.88 (m, 2H), 3.98 (s, 3H), 4.92 (m, 1H), 6.87 (s, 1H), 7.26 (m, 1H), 7.38 (s, 1H), 7.42 (m,
1H), 7.59 (m, 1H), 7.83 (s, 1H), 8.39 (s, 1H), 8.62 (s, 1H), 9.30 (br s, 1H); Mass Spectrum:

(M+H)" 498.

Preparation of the starting material

4.0M HCl in Dioxane (4.0 ml) was added to a stirred suspension of 7-(benzyloxy)-4-chloro-6-

methoxyquinazoline (60g, 0.2mol) [prepared as described in W098/13354, Example 1] and 3-

chloro-2-fluoroaniline (31.96g, 0.22mol) in acetonitrile (1200mL). The reaction mixture was
25 heated at 80°C for 1 hour then left to stand O/N. Acetonitrile (500mL) was added and the

resulting precipitate filtered, washed with Acetonitrile (3 x 500mL) and dried under vacuum

SUBSTITUTE SHEET (RULE 26)
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15

20

25

30

Eluant: 7.5 mnutes Gradient from 20%to 95% of
acetonitrile in water (buffer 2g/1 of (NEU) CO, pH
W@2@5/03FbDwW rate: 25 m /min.- 94 - Exanpl e/ RPOHGBMR004137
Yi el d Conpound d en ppm (DVSO + TFAd) No. 34 508.1
184201(m 2H); 2. 04- 67?029(m 2H) ; 335348
H; 3.56-3.71 99412m H: 4.04
to g@@ 7 Qﬁpzylgx@gv((%—ghlogqr%-ﬂuprq@epm mq:tpyxyqyll@gof(lgA qnp.]}le
I 7
hydg%g@mf%dzdas & %ge(séhgl%%.?gg .98%‘5% @_f@%ﬁﬁ%%n@(@%%@ 4.02 (s, 3H),
5. 39(s16H0 s7.30-HpO (B59HR7.65 (n,644)18.38 ({, TH) 883 (L 1801116 (s, 1H); Mass
211 %ﬁj&f) : 36-3.44 (m IH); 3.49-3.56 (m |H);
(HOFL): 3.91-3.99 (m IH): 5.02 (bs, 5H):
4.91 (bs, IH); 6.95-7.01 (m 2H); 3.36- 3.43 (m 2H);
7.46 (s, IH); 7.57 (dd, IH); 7.66 (dd, IH; 8.11 (s,
StepB); 8.90 (s, IH. 36 508.1 1.80-1.95 (m 2H); 2.06-

4-[é—7chloro-2-ﬂuorophenvl)amino]-6—methoxvquinazolin-7—ol

A solution of 7-(benzyloxy)-N-(3-chloro-2-fluorophenyl)-6-methoxyquinazolin-4-amine
hydrochloride 2 (85.45g, 0.192mol) in trifluoroacetic acid (300 mL) was heated at 80°C for 1
hour. The reaction mixture was the evaporated to dryness and the residues re-dissolved in
methanol (200mL). This solution was then added dropwise to a stirred aqueous solution of
saturated sodium bicarbonate (500mL). The resulting precipitate was collected by filtration,
washed with acetonitrile and dried under vacuum. The crude solids were then purified by hot
(100°C) trituration with a mixture of butanone (500mL) and MeOH (100mL), filtered and
dried to 4-[(3-chloro-2-fluorophenyl)amino]-6-methoxyquinazolin-7-ol 3 as a cream solid
(45g, 73%); "H NMR Spectrum: (DMSO dg): 3.98 (s, 3H), 7.10 (s, 1H), 7.25-7.30 (m, 1H),
7.40-7.50 (m, 1H), 7.50-7.60 (m, 1H), 7.80 (s, 1H), 8.30 (s, 1H), 9.55 (s, 1H), 10.32 (s, 1H);
Mass Spectrum: (M+H)* 319.98

Step 3
tert-butyl 4-({4-[(3-chloro-2-fluorophenyl)amino]-6-methox vquinazolin-7-yl }oxy)piperidine-

1-carboxylate
4-[(3-chloro-2-fluorophenyl)amino]-6-methoxyquinazolin-7-ol (3, 500 mg, 1.565 mmol) was

dissolved in DMA (20 ml). tert-Butyl (4-methanesulfonyloxy)piperidine-1-carboxylate
(436.6 mg, 1.565 mmol) and cesium fluoride (236.3 mg, 1.565 mmol) were added, and the
mixture was heated to 60°C with stirring. After 18hours, ters-butyl 4-
methanesulfonyloxypiperidine-1-carboxylate and cesium fluoride were again added in the
same quantities to the reaction mixture and heating was continued at 60°C for a further 18
hours. The solvent was evaporated, and the residue was partitioned between saturated
aqueous sodium bicarbonate solution (50mL) and EtOAc (2x50mL). The organics were
combined, dried over MgSO, and evaporated. The crudes were then purified by column
chromatography eluting with increasingly polar mixtures of methylene chloride/EtOAc (100/0

to 0/100). The fractions containing the desired product were combined and evaporated under
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20

2.16 (m IH; 2.17-2.27 (m IH; 3.39-3.49 (m [H);
3.62-3.73 (m 2H); 3.99-4.11 (m IH); 4.04 (s, 3H;

WG2020865 | H); 7.40 (dd, IH; 7.51 (s, | H); 7PGBGBAWA/004137
IH; 7.64-7.74 (m 2H); 7.82-7.87 (m IH); 8.13 (s,

IH); 816823(m| ;873§n78(ml ; 8.98 (s,
I 37 . NH 523.1 ; 3.30- 9 3.46 (m
Vacqn%l to givgfers byl (Jfrﬁ{él-iﬁ)chlcgog”q uorpmhe(qyi)amoj Mmethogpquinazolin-7-

yl }é(?)plpé’h(ﬁge (lbcérb(ogg%te i_é) 801§912e7ss %g%% (775‘7%'& bg%a’i I[;t %gﬁé Sgectrum.
(DMw i 1 (509D, 116D:1.80 (18, TH), 21082 2B(A2H6 3.2049.45 (A52H), 3.75-3.92
(m, RS fpo B S0 b i 7 o A ST T 55 el G 2y 7 905, THD, 8.50

58-73. ; 4 Btz 0. 06- 4.16 (m 2H);
R s Rl

Step 5
N-(3-chloro-2-fluorophenyl)-6-methoxy-7-(piperidin-4-yloxy)quinazolin-4-amine
dihydrochloride

o)
s
2HCl. HN/\:>—O N)

Trifluoroacetic acid (50 mL) was added to a solution of zerz-butyl 4-({4-[(3-chloro-2-
fluorophenyl)amino]-6-methoxyquinazolin-7-yl }oxy)piperidine-1-carboxylate (750 mg, 1.49
mmol) in methylene chloride (ImL) and Triethylsilane (1mL) and the solution stirred for 1
hour. The reaction mixture was then evaporated under reduced pressure and the residues re-
dissolved in EtOAc (5SmL). This solution was then treated with 1M HCI / Diethylether (1mI.)
followed by more Diethylether (50mL) to give a heavy white precipitation. The resulting
solids were collected following centrifugation and dried under vacuum to give N-(3-chloro-2-
fluorophenyl)-6-methoxy-7-(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride 5 as an
white solid (750 mg); '"H NMR Spectrum: (DMSO-dg): 2.00-2.20 (m, 2H), 2.25-2.45 (m, 2H),
3.15-3.50 (m, 4H), 4.15 (s, 3H), 5.02 (m, 1H), 7.48 (m, 1H), 7.60-7.85 m, 3H), 8.35 (s, 1H),
8.85 (s, 1H), 9.56 (bs, 2H); Mass Spectrum : (M+H)" 403.08.
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(d, ITH); 6.92 (bs, IH); 7.41 (dd, IH; 7.50 (s, IH);
7.58 (ddd, IH); 7.67 (ddd, IH; 8.12 (s, IH); 8.93 (s,
WO R)05/0306513. 1 1.79-1.91 (m 2H); 2.12- 11 2. 2BCT/GB2004/004137
2H); 3.57-3.69 (m 2H); 3.95-4.07 (m 2H): 4.04 (s,
3H); 4.99 (bs, IH; 7.14 (dq, IH; 7.41 (ddd, IH);
7.47 (dd, 1H: 7.50 (s, IH)>’%7.58 (ddd, IH): 7.68
ExamppeB3 | H); 7.76 (dd, IH); 8.12 (s, IH; 8.92 (s, IH.
Prepid 437‘)@%3;%3{1@;?@ ggﬁégméyz. 11- 5 2.21 (m 2H);
o, . 94- 4. (m 2H); 4.03 (s, 3H);
4.99 (bs, IH; 6.64 (dd, IH; 7.04 (d, IH); 7.41 (dd,
IH); 7.49 (s, IH; 7.58 (ddd, IH); 7.68 (ddd, |H);
7.84 (s, IH,; 8.11 (s, IH; 8.92 (s, IH. 41 558.2
1.59-1.70 (m 0.5H); 1.81- 43 1.97 (m IH); 1.98-2013
(m 1.5H); 28-2.40 9m IH); 3.20-3.34 (m | H
3.37-3.48 H: 3.68- 3.76 (m 0.5H); 3.77-3.

N
/O \NF N\/\ i (I)
Oy
s
) N /)
o] N

5 N
HATU (0.31g) was added to a solution of N-(3-chloro-2-fluorophenyl)-6-methoxy-7-

(piperidin-4-yloxy)quinazolin-4-amine dihydrochloride 5 (300mg), diisopropylethylamine
(0.45ml) and 3-methyl-5-isoxazoleacetic acid (0.135g) in methylene chloride (9ml). The
resulting mixture was stirred at room temperature for 2.5hrs. Methylene chloride (20ml) was

10 added and the organics washed with aqueous sodium hydroxide (2M, 30ml) and water (30ml).
The crudes were then purified by flash column chromatography eluting with
methanol/methylene chloride (4/96). Fractions containing the desired product were
evaporated to a white foam which was triturated with diethyl ether (20ml) to give N-(3-
chloro-2-fluorophenyl)-6-methoxy-7-({ 1-[(3-methylisoxazol-5-yl)carbonyl] piperidin-4-

15 yl}oxy)quinazolin-4-amine as a white solid (0.224g). "H NMR Spectrum: (DMSO dg) 1.54-
1.76 (m, 2H), 2.05 (m, 2H), 2.22 (s, 3H), 3.32 (m, 1H), 3.47 (m, 1H), 3.82 (m, 1H), 3.93 (m,
1H), 3.96 (s, 3H), 4.00 (s, 2H), 4.92 (m, 1H), 6.23 (s, 1H), 7.29 (m, 1H), 7.36 (s, LH), 7.48
(m, 1H), 7.53 (m, 1H), 7.83 (s, 1H), 8.39 (s, 1H), 9.63 (br's, 1H); Mass Spectrum: (M+H)"
526.

20 The staring material was prepared in the manner described in Example 32 above.
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(m 0.5H); 4.01 (s, 1.5H); 4.04 (1.5H); 4.14-4.22 (m
0.5H); 4.23-4.32 (m 0.5); 5.01 (bs, IH; 7.40 (dd,
WO R)05/030760- 7. 61 (m 2H); 7.64-7.70 (dd, IH); 7POPGB003H04137
(m IH); 8.10-8.26 (m 4H); 8.36 (d, IH); 8.91 (s, Tt
IH) 8.45 (s, 0.5H); 846(3 0.5H).- 96 - Exanple/ R
NMR Yi el d Conpound d en-Pfm (DVBO + TFAd) No. 42
EXfumleSIMtWil 88 (m 2H); 2.08- 89 2.20 (m 2H);
4 4. 03 (s, 3H);
Pjgﬁgg oIy 254 L H: 751 (s,
Gerie@;pr&:e% (ddd, IH); 7.67 (ddd, IH); 7.74 (s, |IH;
8.07 (s, IH); 8.17 (s, IH; 8.91 (s, IH. 43 577.1
1.79-1.91 (m 2H); £l12- 48 2.22 (m 2H); 3.53-3.74 cl
(m 2H); 3.95-4g05 2H); 4.03 (m 3H); 4.99 (bs, F

IH); 6.77 (d, IH (d, IH); 7.41 (dd, IH,; 7.50 = I
(s, IH; 7.58 (dd ™
| HN oI | HN
EA, DMA

0O 7

O A S S
R 0]
HATU

5
Solid HATU (119 mg, 0.815 mmol) and DIPEA (0.171 ml, 0.96 mmol) were dissolved in

anhydrous DMA (0.5 ml) were added to a solution of (3-chloro-2-fluorophenyl)-[6-méthoxy-
7-(piperidin-4-yloxy)-quinazolin-4-yl]}-amine.dihydrochloride (100 mg, 0.24 mmol), and the
carboxylic acid (0.36mmol) in DMA (0.5 ml) at room temperature. The resulting solution
10 was allowed to stir at room temperature overnight. The crude reaction mixtures were purified
using mass-triggered preparative LCMS.
The fractions containing the desired compound were evaporated in a Genevac and the residue
taken up in 10%(v/v) MeOH in DCM (0.4 ml), diluted with 6ml of 15% (v/v) Et,O in pentane
and left at 4°C overnight. The resulting precipitates were collected by filtration and dried to a
15 constant weight to afford the desired amides as amorphous or crystalline solids.

The staring material was prepared in the manner described in Example 32 above.

Standard Conditions for purification by Mass-Triggered Preparative LCMS

Column: ThermoHypersil Keystone B-Basic 5y 21 mm x 100 mm
20 Eluant: 7.5 minutes Gradient from 20% to 95% of acetonitrile in water (buffer 2g/1 of

(NH4),CO;, pH 8.9).

Flow rate: 25 m] /min.
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IH); 7.68 (ddd, ;
513.1 1.77-1.90 (m 2H);
wW@2008037631 (3, 2H);
4.92 (bs, ;
IH); 7.59 (ddd, ;
7.83 (dd, 45 547.1 1.80-1.93
(m 2H): 3.54-3.84 (_(m 2

8.12 (s,
2.06- 47 2.21 (m 2H);
3.65-4.11 (m 2H);
7.27 (dd,
7.62 (d

I H);

dq(‘m 2H): 2.14- 53 2.24
. 3.97-4.10 (m_2H);

8.92 (s, IH. 44

7.69 (ddd, IH):;

4.01

4. 06 (sSpPCBEB2004/004137
7.37 (s, IH; 7.41 (dd,

Examyged) ;
Compougd,

| Bo. 7.6

7, 3:>MHeL
| 746 dn piDNSGS 115

5.00 (bsRIH;
1-7.66 (m 2H):

I'H): 7.8MRdd, 1H);
8.09 (s, I'H;

Yield

%OQT
3H) ;
7.41

I I-

(1”84 @fd)l (méz =004

9-
3 %637153%8 i
REATAIN

7 40 (ddd, 1H); 7.55 (s,
1H); 7.58 (ddd, 1H); 7.67
(ddd, 1H); 8.14 (s, 1H);
8.17 (dd, 1H); 8.71 (s, 1H):
8.92 (d, 1F0); 9.04 (d, 1H);
9.16 (s, 1H).

67

35

527.1

1.64-1.75 (m, 2H); 2.00-
2.11 (m, 2H); 3.36-3.44
(m, 1H); 3.49-3.56 (m,
1H); 3.83-3.90 (m, 1H);
3.91-3.99 (m, 1H); 5.02
(bs, 5H); 4.91 (bs, 1H);
6.95-7.01 (m, 2H); 3.36-
3.43 (m, 2H); 7.46 (s, 1H);
7.57 (dd, 1H); 7.66 (dd,
1H); 8.11 (s, 1H); 8.90 (s,
1H).

15

36

508.1

1.80-1.95 (m, 2H); 2.06-
2.16 (m, 1H); 2.17-2.27
(m, 1H); 3.39-3.49 (m,
1H); 3.62-3.73 (m, 2H);

3.99-4.11 (m, 1H); 4.04 (s,
3H); 5.02 (bs, 1H); 7.40

(dd, 1H); 7.51 (s, 1H); 7.58
(dd, 1H); 7.64-7.74 (m,
2H); 7.82-7.87 (m, 1H);

8.13 (s, 1H); 8.16-8.23 (m,
1H); 8.73-8.78 (m, 1H);

8.98 (s, 1H).

37

37

523.1

7\

1.76-2.31 (m, 4H); 3.30-
3.46 (m, 1H); 3.47-3.68
(m, 2H); 3.94-4.11 (m,
1H); 4.03 (m, 3H); 4.99
(bs, 1H); 6.99 (dd, 1H);
7.41 (dd, 1H); 7.54 (s, 1H);
7.58 (ddd, 1H); 7.67 (ddd,
1H); 8.05 (dd, 1H); 8.09
(dd, 1FD); 8.13 (s, 1H); 8.92
(s, 1H).
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8.92 (s, IH); 9.20 (s, IH; 9.44 (d, IH).- 97 -
Exanple/ R M+ NMWR Yield Conpound d en ppm (DVSO +

WO BAd3MNes 47 546.2 1.80-1.89 (m 2H); 2.14- 1BCRGB2004/004137
(m 2H); 3.54-3.63 (m 2H) 4.02-4.11 (m 2H); 4.04

(s, 3H); 4.98 (bs, IH); 7 14,(dd, 1H; 7.19 N H (dd,
LH): 7.40 (dd,_ I H): 7.48 (d79TH) . 7 50 {s_1H): 7 58

Egamplel )| 7. 67 (dBd, 1H); 7|¥ME+d, 1H) AMR (s, |H) | Yield
Canpamds, | 1 H); 8.92 (s, IH).| 48 &gﬁ.exlppnsGDMS@lﬂHﬁAd)
2Mp, 1.93- 43 /- 2.09@1 2H); 3/29-3.40 p O (m IH);

3.381-3. 5 HH7-1.87(, 280 ( 2124 H) | 20
3.80 (d, 4,200, 9H) 3359-347088

(bs, 1Hf Uﬁ!)2H743(91 deky); utde-
7.44 (s, 5.02

2 4716 1),
| 8ms PHf§1 Wl 110); 6.54
(d, 1H); 6.92 (bs, 1H); 7.41
(dd, 1H); 7.50 (s, 1H); 7.58
(ddd, 1H); 7.67 (ddd, 1H);
8.12 (s, 1H); 8.93 (s, 1H).

7.60-7.6

39 S 513.1 | 1.79-1.91 (m, 2H); 2.12- 11
m 2.23 (m, 2H); 3.57-3.69
0 (m, 2H); 3.95-4.07 (m,

2H); 4.04 (s, 3H); 4.9 (bs,
1H); 7.14 (dd, 1H); 7.41
(ddd, 1H); 7.47 (dd, 1H);
7.50 (s, 1H); 7.58 (ddd,
1H); 7.68 (ddd, 1H); 7.76
(dd, 1H); 8.12 (s, 1H); 8.92

(s, 1H).
40 0 4971 1.77-1.90 (m, 2H); 2.11- | 5
EH 2.21 (m, 2H); 3.54-3.74
Y (m, 2H); 3.94-4.08 (m,

2H); 4.03 (s, 3H); 4.9 (bs,
1H); 6.64 (dd, 1H); 7.04 (d,
1H); 7.41 (dd, 151); 7.49 (s,
1H); 7.58 (ddd, 1H); 7.68
(ddd, 1H); 7.84 (s, 1H);
8.11 (s, 1H); 8.92 (s, 1H).

41 558.2 | 1.59-1.70 (m, 0.5H); 1.81- 43
1.97 (m, 1H); 1.98-2.13
(m, 1.5H); 2.28-2.40 9m,
1H); 3.20-3.34 (m, 1H);
3.37-3.48 (m, 1H); 3.68-
O 3.76 (m, 0.5H); 3.77-3.85
(m, 0.5H); 4.01 (s, 1.5H);
4.04 (1.5H); 4.14-4.22 (m,
0.5H); 4.23-4.32 (m, 0.5);
5.01 (bs, 1H); 7.40 (dd,
1H); 7.50-7.61 (m, 2H);
7.64-7.70 (dd, 1H); 7.99-
8.06 (m, 1H); 8.10-8.26
(m, 4H); 8.36 (d, 1H); 8.91
(s, 1H); 8.45 (s, 0.5H);
8.46 (s, 0.5H).

7\
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49 597.1 1.80-1.94 (m 2H);

3.34-3.58 \

7.49 (s,
(dd, IH;

CL 580.2

I H);

- [ (m
w@ eqoshose7es T 4. 03 (s,

I H);
3H);

2. 08-
3.60-3.79 (m 2H);
5.01 (bs,

3H) ;
29k,

27 2.30 9m 2H);

3.99-4.1
| H);
7.67 (dd, IH); 7.89
IH); 8.81 (s, IH).

- 31 2.26 (m 2H):

Exagple g 3
Compgundys

(AND. | H)

3

7. 40 PAUGBRAAN004137

50

4. 08- 4. m 2H);

1.&dn il (DMSOHy TFAH
|H); 7.58 (ddd,

| H) ;

Yield
1

7.85-7.7
Exanpl e/
TFAd) No

(m 2H)

(s,

a BR1. 88(ml tH) 2. (%
§2151 31§4 4%% @, }Eé
(ddd, 1H); 767 (ddd 1H),

7.74 (s, 1H); 8.07 (s, 1H);
8.17 (s, 1H); 8.91 (s, 1H).

89

43

O

577.1

1.79-1.91 (m, 2H); 2.12-
2.22 (m, 2H); 3.53-3.74
(m, 2H); 3.95-4.05
(m, 2H); 4.03 (m, 3H);
4.99 (bs, 1H); 6.77 (d, 1H);
7.08 (d, 1H); 7.41 (dd, 1H);
7.50 (s, 1H); 7.58 (ddd,
1H); 7.68 (ddd, 1H); 8.12
(s, 1H); 8.92 (s, 1H).

48

44

513.1

1.77-1.90 (m, 2H); 2.06-
2.21 (m, 2H); 3.44-3.64 (3,
2H); 3.65-4.11 (m, 2H);
4.06 (s, 3H); 4.92 (bs, 1H);
7.27 (dd, 1H); 7.37 (s, 1H);
7.41 (dd, 1H); 7.59 (ddd,
1H); 7.62 (dd, 1H); 7.69
(ddd, 1H); 7.83 (dd,

47

45

547.1

1.80-1.93 (m, 2H); 2.14-
2.24 (m, 2H); 3.54-3.84
(m, 2H); 3.97-4.10 (m,
2H); 4.01 (s, 3H); 5.00 (bs,
1H); 7.32 (dd, 1H); 7.37
(dd, 1H); 7.41 (s, 1H); 7.43
(dd, 1H); 7.48 (s, 1H); 7.55
(ddd, 1H); 7.61-7.66 (m,
2H); 7.73 (d, 1H); 8.09 (s,
1H); 8.89 (s, 1H).

53

46

558.2

1.88-2.01 (m, 2H); 2.06-
2.33 (m, 2H); 3.46 (3.85
(m, 3H); 4.04 (s, 3H); 4.09-
4.22 (m, 1H); 5.05 (bs,
1H); 7.41 (dd, 1H); 7.56 (s,
1H); 7.58 (dd, 1H); 7.68
(ddd, 1H); 7.97 (s, 1H);
8.14 (s, 1H); 8.16 (dd, 1H);
8.30 (d, 1H); 8.37 (d, 1H);
8.92 (s, 1H); 9.20 (s, 1H);

9.44 (d, 1H).

42
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(ddd,

w@ mosmwﬁs 3.28-3.38 (m
.03 (m

3.96-4
(ad, IH)

I H);
1.80-1.94 (m 2H);

I H);
7.50 (s,
(Q 2H) -

4.03 (s,
| H);

8 11 (s
\

3H) ;

7. 58 ddd,

4.98 (bs,
IH); 7368 (ddd,
891 (s 1H. 53

IH); 7.41

Eszmpiell

F8-1.88 (R 2H):

3.56-3.67 (m 2H);

4.98 (bs, 6.

2.

)

1 Mﬁzl

3. 96-
n (d,

8.12 (s, IH; 8.92 (s, IH. 52 578.1
2.03- 41 2.12 (m IH; 2.13-2.22
IH); 3.45-3.65 (m 2H)PCT/GB2004/004137

2.21 (riNMER): 2.48

&e@@m@l\@ﬂﬂﬁﬁﬁﬂ
7.27 (d, |H);

Yield

IH);

516 55

1(87011 8b Ithn, 214);6814-ddd,
Yoo

03343 63
% C -ﬁﬁé ﬁgg;
s 1th Y 10©- 90

7 *

7.48 (d, lH) 7.50 (s, 1H);
7.58 (dd, 1H); 7.67 (ddd,
1H); 7.73 (d, 1H); 7.76 (s,
1H); 8.13 (s, 1H); 8.92 (s,
11D).

15

48

@)

/ \

527.1

1.55-1.71 (m, 2H); 1.93-
2.09 (m, 2H); 3.29-3.40
(m, 1H); 3.41-3.50 (m,
1H); 3.73-3.85 (m, 1H):
3.75 (d, 1H); 3.80 (d, 1H);
3.89-3.99 (m, 1H); 4.00 (s,
3H); 4.88 (bs, 1H); 7.02 (d,
1H); 7.28 (d, 1H); 7.39 (dd,
1H); 7.44 (s, 1H); 7.48 (dd,
1H); 7.52-7.59 (m, 2H);
7.60-7.68 (m, 2H); 8.09 (s,
1H); 8.90 (s, 1H).

43

49

Cl

597.1

1.80-1.94 (m, 2H); 2.08-
2.30 9m, 2H); 3.34-3.58
(m, 1H); 3.60-3.79 (m,
2H); 3.99-4.13 (m, 1F);
4.03 (s, 3H); 5.01 (bs, 1H);
7.40 (dd, 1H); 7.49 (s, 1FD);
7.55-7.63 (m, 3H); 7.67
(dd, 1H); 7.89 (dd, 1H);
8.12 (s, 1H); 8.13 (d, 1H);
8.81 (s, 1H).

27

50

Cl

Ir=

580.2

1.82-1.95 (m, 2H); 2.16-
2.26 (m, 2H): 3.63-3.83
(m, 2H); 4.04 (s, 3H); 4.08-
4.19 (m, 2H); 5.03 (bs,
1H); 6.94 (s, 1H); 7.21 (dd,
1H); 7.41 (dd, 1H); 7.47 (d,
1H); 7.51 (s, 1H); 7.58
(ddd, 1H); 7.65-7.70 (m,
2H); 8.13 (s, 1H); 8.92 (s,
1H).

31
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IH); 7.67 (ddd, IH); 8.12 (s, IH); 8.92 (s, IH.- 99 -
Exanple/ R M+ NMWR Yield Conpound d en ppm (DVSO +

W BAdp3MNes 55 560.2 1.82-1.93 (m 2H); 2.11- 3BCRGBZ004/004137
(m 2H); 3.58-3.69 \ (m 2H); 3. 81 (s, 3H); 3.93- 4.16

(m 2H); 4.04 (s, 3H); 5.02 (9% 6.74 (s, IH;
712 (dd_1H: 7 27 (dd,_ | 7 1(dd lH): 7.51 (s

Expple/. 58 (d, | H):R7.58 (dd] MHy:| 7. 63 (dNMR): 7.67 | Yield
Cemigound) | 8.12 (s, IH); 8.92 (s, |I34npfh (DMBR+ITFAd)
1N0-1.95 (m 2H): 2.03- 20]2.13 (m I'H): 2.14-2.25

(1 1H);[3.29-3.39 (m ;I H); 39% 10891-( WR (s 2H); 2.11- 35
3.97-4. 07 (gkl .08 (s, |3H); 49%2(11952}1 @5736&1

(dd, 1H{ 7' 7.58 (ddd,
7.67 (dd| IH): (s. PH{ 8.59 fd % %
I|H). 57 556.2 1.69-1.79 (m |IH): |1 o= a0

IH); 2.06-2.24 (m 2H): 3.37-3.48 | ’741(dd 1H)750(s

1
1H); 7.58 (dd, 1H); 7.68
(ddd, 1H); 8.12 (s, 1H);
8.92 (s, 1H).

52 Cl 578.1 | 1.80-1.94 (m, 2H); 2.03- | 41
2.12 (m, 1H); 2.13-2.22
N7 (m, 1H); 3.28-3.38 (m,
| 1H); 3.45-3.65 (m, 2H);
o N\F 3.96-4.03 (m, 1H); 4.03 (s,
3H); 4.98 (bs, 1H); 7.41
O (dd, 1H); 7.50 (s, 1H); 7.58
(ddd, 1H); 7368 (ddd, 1H);
7.72 (s, 2H); 8.11 (s, 1H);
8.91 (s, 1H).

53 5272 | 1.78-1.88 (m, 20 2.11- | 21
HC 2.21 (m, 2H); 2.48 (s, 3ED;
AR 3.56-3.67 (m, 2H); 3.96-

4.06 (m, 2H); 4.03 (s, 3H);
4.98 (bs, 1H); 6.84 (d, 1H);
7.27 (d, 1H); 7.40 (dd, 1H);
7.49 (s, 1H); 7.58 (dd, 1H);
7.68 (ddd, 1HD; 7.12 (s,
1H); 7.92 (s, 1H).

54 ~ CH, 5102 | 1.77-1.88 (m, 2 2.11- | 34
7N 2.21 (m, 2H); 3.51-3.62
(m, 2H); 3.71 (s, 3H); 3.99-

4.09 (m, 2H); 4.03 (s, 3H);

4.97 (bs, 1H); 6.06 (dd,
O 1H); 6.38 (dd, 1H); 6.90
(bs, 1H); 7.41 (dds, 1H);
7.50 (s, 1H); 7.58 (ddd,
1H); 7.67 (ddd, 1H): 8.12

(s, 1EI); 8.92 (s, 1H).
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IH); 3.46-3.56 (m IH,; 3.76-3.85 (m IH); 3.86- 3.95

(m IH; 4.03 (s, 3H); 4.98 (bs, IH); 5.36 (s, 2H);
wQ@2ebs08desl, |1H); 7.52 (s, IH); 7.58 (ddd, [ H);P@T/682004/004137

(ddd, IH); 8.12 (s, IH); 8.27 (s, IH; 8.80 (s, IH;

8.92 (s, IH. 58 5421183%9(m 2H); 2.15- 21

2. 24 {m_2H): 3. 61-3 .75 (m 08-4.07 (m 2H);

=S Iy

Example( s | 3H): 5. 08 (bs, | H:MH#p (dd, | NMR7. 42 (s, | Yield
Compoundl. 52 (s. I H): 7.58 (dd, |H)}|5en@epm(@MSOH) TERIL
(NQIH) 8.93 (s, IH .- 10Q - Expnples 59 to 85

=

Ps&par atli on sfConpoupd Nurfissos 59.81241.9355(nf12f21—F5§iD.|1$- [T 34
Generi c |prof FA,” BMVA |R HATW Soldnto A B350 no

0.815 myol ) m, PRl s WeHE3 03-
.5 gf% é‘;‘?ﬁ ‘51 fgma

di ssolvdd in a

sol utloq of 1 V-( -cI gr o- 2- J}é} 6*74?&/*—1) F‘
LA

nmet hoxy-|6- [ ( 3R) - pi per i n-é

ne di hydrochl oride (100 ng,| 0.24

car boxyljic acid (0.36mmol) |in DMA(O. r ’

t enper atjure. The resul ting |sol ut Iivie® @ WP @ld,
stir at [room tenperature oyerni ghttD; TH8 @ Lds 7@aeidi pn
m xtureg were purified using nassti);i8g@elset); 8.92 (s,

o‘./_

prepar at|i ve LCVEG. 1H).
56 Ci 5421 | 1.80-1.95 (m, 2H); 2.03- | 20

2.13 (m, 1H); 2.14-2.25

NZ (t, 1H); 3.29-3.39 (m,

1H); 3.48-3.65 (m, 2H):

A 3.97-4.07 (m, 1H); 4.03 (s,
3H); 4.9 (bs, 1H); 7.41
O (dd, 1H); 7.50 (bs, 2H);

7.58 (ddd, 1H); 7.64 (s,
1H); 7.67 (dd, 1H); 8.12 (s,
1H); 8.53 (d, 1H); 8.92 (s,

1H).
57 5562 | 1.69-1.79 (m, 1H); 1.85- | 10
J N/\ﬂ/ 1.95 (m, 1H); 2.06-2.24
O,N |
2 —N ®) (m, 2H); 3.37-3.46 (m,

1H); 3.46-3.56 (m, 1H);
3.76-3.85 (m, 1H); 3.86-
3.95 (m, 1H); 4.03 (s, 3H);
4.98 (bs, 1H); 5.36 (s, 2H);
7.41 (ddd, 1H); 7.52 (s,
1H); 7.58 (ddd, 1H); 7.68
(ddd, 1H); 8.12 (s, LH);
8.27 (s, LH); 8.80 (s, 1H);

8.92 (s, LH).
58 N_H 5421 | 1.83-1.99 (m, 2H); 2.15- | 21
y N 2.24 (m, 2H); 3.61-3.75
O N— _ (m, 2H); 3.98-4.07 (m,
2H); 4.04 (s, 3H); 5.03 (bs,
o 1H); 7.40 (dd, 1H); 7.42 (s,

1H); 7.52 (s, 1H); 7.58 (dd,
1H); 7.67 (dd, 1H); 8.14 (s,
1H); 8.93 (s, 1H).
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The fractions containing the desired conpound were

evaporated in a Genevac and the residue taken up in
wQ.0%sws07$s MeOH in DCM (0.4 m ), diluted with 6PCT/GB2W3404137

(v/iv) Et Oin pentane and left at 4C overnight. The

resulting precipitates were E‘?Al ected by filtration

and dried to a constant wei g to afford the desired
Examples39 .83 nor phous or crystal line solids. Standard
Pl‘em{dﬂ 01, 7 N1, lfé?’gg §§/0 ¥ gger ed

Prepar a : ST 10 Keyst one
Ge8riBapsdcesd6m 2 1 nm x 100 nm Eluant: 7.5 m nutes

G adient from20%to 95% of acetonitrile in water

(buffer 2g/1 of (NKLOCO ,pH 8.9). Flowrate: 25 m

/min.- 101 - PreparGiti on of starting materi al Cl
A(S-chl oro-1 -fLuorgphenyO T- net hoxy- =
- CCS™- pi peri di =81 oxyl qui nazol i ne hydrochl ori de MeO

HO (1.77m, 4M s on in dioxane) was added to
4-chl oro-7- 'TEIIIN (3R) -1 -(tertbutoxycarbonyl) HN
pi pei i di n- 3-yl'oxy] qui nazfpiERe (VSL\ 779) and

chl@ro xroaniline (0.689 di ssol i X
acelt oni { ). Themxrure was heated| to N
over ni gh L77m 4 olution inldi oxane /)
Nhen @ddet”andNt he mi xturelheated a furtfer 105 hotrs. N
The reaction m xture wasRCool@d and the rgsul ii ng

precipitate collected by fqjration to give

4- (3-chl oro- 2-

fluoroanilino)-7-methoxy- 6'51L SR%-f;i peri di n- 3-yl oxy] qui .
Solig2ATrd 19y 8 SAP armnele apdD i(9-&7 5 81li 49¢ mngal g ereghsgplved in

anhl{hrhwg 36 ?3{@ V\%g\/%%d %ci_é’ ’Soﬁgﬁtégc?fg\/ -%g]cl(‘dr?%'fg?;_fé‘qo?éﬁheﬁyﬁg-
métBoxR6-3( I -ipari Bid 34ylbk yPGuirthzOdn-4 Syl-adtihe diiy@ocBlodife (100 mg, 0.24
IH); 7.35 %m IH); 7.47 (s l@\/l 7.53 fl)m IH): 7.64
mmply and he carbgaylicsacic(y36ramaly) in BIMAA{)S mi)at xqpmp frgnperatyre. The
t | . .

ros 0 soRRRAL LRV )i o] Wtnncratuge qvermight, The cude reaction
mixturel wei-ppliidiey uging maeso-tri gperesit aeparatgveTeCMSL al  was

epared as fol]ows, : D ethyl azodi carboxylate (5.7 )
The g e g Bing- e foied GQIHW%SQXET? SRS HLd G A he residue
takedndpIRA0RY AN MEI RS DERE €6.4 RAY dil0eeBAIPERI df 15% (v/v) Et,O in pentane

(Preparation of starting materials)),
andtlefi piva}dyshugthTheres@ltidg prezipitates were collected by filtration and dried to a

cont gt SRR VR s et P RSOt
(6.29g) in dichloronethane (130

Standard Conditions for purification by Mass-Triggered Preparative LCMS

Column: ThermoHypersil Keystone B-Basic 5y 21 mm x 100 mm
Eluant: 7.5 minutes Gradient from 20% to 95% of acetonitrile in water (buffer 2g/1 of

(NH,),CO3 pH 8.9).

Flow rate: 25 ml /min.
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m) and the reaction m xture was stirred at 40C for6
hours. This was allowed to stand overnight at - 18 C

W@ b@n/osizbs ered. The filtrates were purified byP€T/aBR004/004137
col um chr omat ography eluting with

acetone/ i sohexane/ tri et hyl ar nMwe (17/82/1) to give
4-chloro-7- | ) - 101 -
Preparatiopofstantimgymateriabr t - but oxycar bonyl ) pi peri di n-3-yl o

N-(Ryehlayei2eHuerophenyls-7emethioxy- 6 3R dpiperidéntd; yledyuinkisline

hddssg tr.ym: (MrH)+ 394.- 102 - Exanple/ R M+ NMWR Yield
y ﬁ@SUﬁa d en ppm (DVBO + TFAd) No. 59 508.1 1.53-1.72
(m IH); 1.76- 48 1.96 (m IH; 1.922.09 (m IH);
2.11-2.23 (m IH); 3.18-3.29 (m O 3.38- 3.53 (m

0.6H); 3.65-3.73 (m 0.7H); 3.74-3%8 0.3H):
3.84-3.93 (m 0.7H): 4.06 (s, .19 (s, 0.9H);
4.23-4.32 (m 0.3H~4, 42 kg 06 7H): 4.75 (bs,

7H: 4.91 (bs, 0.3H); [7. (Jlj 2H): 7.56 (dd.
0.7H); 7.61 (dd, O0\3HY, 7.9 ' 7H); 8.01 (dd,
0.7H): 8.1 dd, 0.3H" &%6 (s, 0V3H): 8.53 (d, 0. 7H):
5 8.61 (d, 0.7H); 8.88-8.96 (m 1.6H); 8.99 (s, 0.3H);
9.04 (bs, IH 60 527.1 1.50-1.62 (m IH; 1.73- 33
HCh(1g4 nlndMdjution ig dioxan® wasadded to 4-chloro-7-methoxy-6-[(3R)-1-(tert-

butoxycarbonyl)piperidin-3-yloxylquinazoline (1.77g) and 3-chloro-2-fluoroaniline (0.69g)

dissolved in acetonitrile (70ml). The mixture was heated to 70°C overnight. HCI (1.77ml, 4M

solution in dioxane) was then added and the mixture heated a further 1.5 hours. The reaction
10 mixture was cooled and the resulting precipitate collected by filtration to give 4-(3-chloro-2-

fluoroanilino)-7-methoxy-6-[(3R)-piperidin-3-yloxy]quinazoline hydrochloridé as a white

solid (1.814g, 92%); "H NMR Spectrum: (DMSOdg) 1.70-1.95 (m, 2H), 1.95- 2.10 (m, 1H);

2.10-2.25 (m, 1H), 2.95-3.10 (m, 1H), 3.10-3.65 (m, 3H + H,0); 4.03 (s, 3H); 4.95-5.10 (m,

1H); 7.35 (m, 1H); 7.47 (s, 1H); 7.53 (m, 1H); 7.64 (m, 1H), 8.84 (s, 2H); 9.10 (bs, 2H); 12.10
15 (bs, 1H); Mass Spectrum: (M-+H): 403.

The 4-chloro-7-methoxy-6-[(3R)-1-(tert-butoxycarbonyl)piperidin-3-yloxy]quinazoline
starting material was prepared as follows :
Diethyl azodicarboxylate (5.7ml) was added to 4-chloro-6-hydroxy-7-methoxyquinazoline
20 (4.39g; prepared as described in Example 1 (Preparation of starting materials)),
triphenylphosphine (8.2g) and (3S)-1-(tert-butoxycarbonyl)-3-hydroxypiperidine
(Commercially Available - CAS Registry No 143900-44-1) (6.29g) in dichloromethane (130
ml) and the reaction mixture was stirred at 40°C for 6 hours. This was allowed to stand
overnight at —18°C then filtered. The filtrates were purified by flash column
25 chromatography eluting with acetone/isohexane/triethylamine (17/82/1) to give 4-chloro-7-
methoxy-6-[(3R)-1-(tert-butoxycarbonyl)piperidin-3-yloxy)]quinazoline as a white solid
(0.794g, 48%); Mass Spectrum: (M+H)+ 394.
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IH); 3.43-4.08 (m 6H); 4.03 (s, 3H); 4.72 (bs, IH;
6.81 (d, 0.5H); 6.88 (dd, 0.5H); 6.95-7.01 (m |H);

wQ@288/08ad65 0. 5H) ; 7.33-2.46 (m 2.5H); 7.54-7. 6PCT/GB2004/004137

IH; 7.64-7.71 (m IH); 8.13 (s, 0.5H); 8.17 (s,
0.5H); 8.92 (s, 0.5H); 8.93 ﬁ?? 0.5H). 61 508.1 43-
103 - Exanple/ R M+ NMR Yield Compound d en ppm ( DMSO
+ TFAd) No. 62 5081150160(m 0.4H)' 1.63- 48

:%/ 0. 6H); ﬁ;4 192 (nig_g_p), 1 97-2 k"l M) TYield

28 (m 0.6 3. 30-

% dy oé (s, 1.2 H: 4. 14 (s éwk%m ?d"ﬁglA—é)
4Nﬂ§ ( S —; | 5 bS, 04 ., 7 35-7_46 /m 2L -
7.%% (dd 2 (dd. |50 | 71-8&1(Adm.|iH); 17696 | 48
(s, 0.6H); 0.8H); (8.11 (d19€L(12H§H)8 62@%(m

0. 4H) ; ~ 8.94 (s, 0.4HD; 818828dm, 1H2H) ;

8.10 ( 3.18-3.29 (m, 0.7H); 3.38-

3.53 (m, 0.6H); 3.65-3.73
(m, 0.7H); 3.74-3.81 (m,
0.3H); 3.84-3.93 (m, 0.7H);
4.06 (s, 2.1H); 3.12 (s,
0.9H); 4.23-4.32 (m, 0.3H);
4.33-4.42 (m, 0.7H); 4.75
(bs, 7TH); 4.91 (bs, 0.3H),
7.37-7.45 (m, 2H); 7.56 (dd.
0.7H); 7.61 (dd, 0.3H); 7.94
(s, 0.7H); 8.01 (dd, 0.7H);
8.1 dd, 0.3H); 8.26 (s,
0.3H); 8.53 (d, 0.7H); 8.61
(d, 0.7H); 8.88-8.96 (m,
1.6H); 8.99 (s, 0.3H); 9.04
(bs, 1H)

60 527.1 | 1.50-1.62 (m, 1H); 1.73- 33
2.03 (m, 2H); 2.07-2.19 (m,
\ 0O 1H); 3.43-4.08 (m, 6H);

N\ 4.03 (s, 3H); 4.72 (bs, 1H);

6.81 (d, 0.5H); 6.88 (dd,
0.5H); 6.95-7.01 (m, 1H);
7.30 (d, 0.5H); 7.33-2.46
(m, 2.5H); 7.54-7.60 (m,
1H); 7.64-7.71 (m, 1H);
8.13 (s, 0.5H); 8.17 (s,
0.5H); 8.92 (s, 0.5H); 8.93
(s, 0.5H).

61 508.1 43
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0.8H). 63 .NH 523.2 1.52-1.72(m IH); 1.78-1.92 57 (m

IH): 1.97-2.24 (m 2H); 3.12-4.01 (m 3H); 4.08 (s,
W@R)05/030788-4.39 (m IH); 4.72 (m 0.6H); 4.92 Peg/GB2004/004137

0.4H); 6.71 (bs, 0.6H); 7.05 (bs, 0.4H); 7.37 (bs,

IH); 7.41 (dd, IH); 7.57 (bs, |H; 7.68 (ddd, [H);

7.83-7.97 (m_2H): 8 12 (hs 193 6H): 8 24 (hs. 0.4H):

Exad@l¢/s, I H). 64 B96.1 1.59-MH0 [(m |H); NMBs- 31 Yield

CémPoudn | 2H); 2.14-2.24 (m| I H); |356BpBnIOMSD 2FFAd)
4NN) (s, 3H) 4.02-4.09 (m| 2H): |4.74 (bs, 1H): 6.04

(bgg H) I'H); 6.[8504 PY, 1'56)16(7(1?12021151) 1.69- | 48
7.41 (ddd, m); 158 (ddd, [IH); n&&i@q GRS 17481§4

(s, IH;|[8.9 .- 104 - Ex4g l
Conpound|d en O + TFAd) No 2 6)
(m IH;|1.86- 46 2]21 (m [3H); 3.2 o150 (m
3.80-4.01L (m 2H); O -

14H) 408(s 1.2 H); 414

(s, 1.8H); 4.38 (d, 1H); 4.75
(bs, 0.6H); 4.95 (bs, 0.4H);

7.35-7.46 (m, 2H); 7.56 (dd,

0.6H); 7.62 (dd, 0.4H); 7.68
(dd, 1H); 7.96 (s, 0.6H);
8.03 (d, 0.8H); 8.11 (d,
1.2H); 8.26 (s, 0.4H); 8.93
(s, 0.6H); 8.94 (s, 0.4H);
8.98 (d, 1.2H); 8.10 (d,

0.8H).

63 NH, 523.2 | 1.52-1.72(m, 1H); 1.78-1.92 | 57
(m, 1H): 1.97-2.24 (m, 2H);
3.12-4.01 (m, 3H); 4.08 (s,
3H); 4.18-4.39 (m, 1H);
'e) 4.72 (m, 0.6H); 4.92 (m,

' 0.4H); 6.71 (bs, 0.6H); 7.05
(bs, 0.4H); 7.37 (bs, 1H);
7.41 (dd, 1H); 7.57 (bs, 1H);
7.68 (ddd, 1H); 7.83-7.97
(m, 2H); 8.12 (bs, 0.6H);
8.24 (bs, 0.4H); 8.92 (s,
1H).

7 Ny

64 496.1 | 1.59-1.70 (m, 1H); 1.88- 31
7" "NH 2.00 (m, 2H); 2.14-2.24 (m,

— 1H); 3.65-3.85 (m, 2H):;
4.00 (s, 3H); 4.02-4.09 (m,
2H); 4.74 (bs, 1H); 6.04 (bs,
1H); 6.49 (bs, 1H); 6.82 (bs,
1H); 7.32 (s, 1H); 7.41 (ddd,
1H); 7.58 (ddd, 1H); 7.68
(ddd, TH); 8.14 (s, 1H); 8.91
(s, 1H).
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4.02 (s, 3H); 4.02-4.25 (m IH) 4.78 (bs, IH; 7.04
(bs, IH; 7.33 (s, IH; 7.37-7.45 (m 2H); 7.58 (dd,
wo pdos/030763t (bs, IH); 7.68 (ddd, I H); 8.09 (bs,PCEAB2004/004137
8.91 (s, IH). 66 497.1 1.59-1.70 (m IH); 1.87- 48
2.05 (m 2H); 2.10-2.23 (m m 3.37-3.62 (m | H;
3. 77-3.72 (m 1H)y: 3 96 (d ?QQ(Q 3H) ;
Fxapmlel. 35 (m | H)R 4.77 (b, MH#:| 6.31-6. MMRbs, |H): | Yield
Cenpouwidbs| IH); 7.32 (s, IH)| 7 41 6 éd ppinHDMIO4ATFA8R
Mo. IH)] 7.58 (dd, IH); 7./68 (ddd, IH; 8.10 (bs,
I H5 8.92 (s, 97. 1 31%b-| 1. 486165V (ml, Ith); 186.3- 46
45 2.28 3 (m |H)2;213(n5]5“ﬁ5 3712(3”f71éh9
IH; 7.4 .83 (n '3 ).5“ 5II—I);
7.68 (ddd, m 2H)|;.- s 150708 Fos
577.1138170(@IH) 1./88- 55 - ’ - ’
3.16-3. 45 (m : 3 1eh! 7.37.7.45
(m, 2H); 7.58 (dd, 1H); 7.64
(bs, 1H); 7.68 (ddd, 1H);
8.09 (bs, 1H); 8.91 (s, 1H).
66 y 497.1 | 1.59-1.70 (m, 1H); 1.87- 48
O 2.05 (m, 2H); 2.10-2.23 (m,
— 1H); 3.37-3.62 (m, 1H);
3.77-3.72 (m, 1H); 3.96 (d,
4 1H); 3.99 (s, 3H); 4.05-4.35
(m, 1H); 4.77 (bs, 1H);
6.31-6.75 (bs, 1H); 6.93 (bs,
1H); 7.32 (s, 1H); 7.41 (dd,
1H); 7.44-7.82 (bs, 1H);
7.58 (dd, 1H); 7.68 (ddd,
1H); 8.10 (bs, 1H); 8.92 (s,
1H).
67 0\ 497.1 | 1.55-1.66 (m, 1H); 1.73- 45
2.28 (m, 3H); 3.23-3.43 (m,
Q\X( 1H); 3.51-4.17 (m, 3H);
@) 4.03 (s, 3H); 4.75 (bs, 1H);
6.63 (s, 1H); 7.35 (s, 1H);
7.41 (ddd, 1H); 6.46-6.83
(m, 1H); 7.58 (dd, 1H); 7.68
(ddd, 1H); 7.86-8.31 (m,
2H); 8.92 (s, 1H).
68 577.1 | 1.58-1.70 (m, 1H); 1.88- 55
Br—_© 2.22 (m, 3H); 3.16-3.45 (m,
\ / o 1H); 3.88 (dd, 1H); 3.92-

4.11 (m, 1H); 3.98 (s, 3H);
4.29-4.54 (m, 1H); 4.78 (b,
1H); 6.38-6.61 (bs, 1H);
6.95 (bs, 1H); 7.29 (bs, 1H);
7.41 (dd, 1H); 7.58 (dd,
1H); 7.68 (dd, 1H); 8.08 (bs,
1H); 8.91 (s, 1H).
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IH); 3.88 (dd, IH; 3.92- 4.11 (m IH); 3.98 (s, 3H);

4.29-4.54 (m IH); 4.78 (bs, IH; 6.38-6.61 (bs, |IH);
WG2®5/08d065 |1 H); 7.29 (bs, IH); 7.41 (dd, IH); FC"E(GB@Q!)@I/,004137

IH; 7.68 (dd, IH); 8.08 (bs, IH; 8.91 (s, IH.- 105

- Exanple/ R MH# NMR Yield Ofﬁound en ppm (DI\/SO +

TFEAD)-No— 69 513 1.1 B5. 1.82- 20 2 22

1.

Exam 3.18-4. 2B (m H) M5 [(s, 3H); NMBs-4.87 | Yield

Cqmpon 7.05-7.25 (bs, IH|: 7.34 §bspp@HDMSO4ITFAd)
| Mo. 7.58 (bs, IH): 7.62-7.177 (bd, IH): 7.68 (dd, |H):

f

7.@®L (bs| 0.6&)=\8.23 (bs, [054H) ;] 81.95-1(68 (uh,HH); 782- 20
547.2 1.62-1. LH); 1./95- 57 224 8m(5m); %H)8,425(m
3.12-3.25 (m H);\3. 73- 3. 87 (mmfmos S 265_
4.28-4.40 (m |H); 454 (bd, IH):;
6.95-7.82 (m 10H); 8.71 (Hs, lH)Ag )67141 d]‘l )

’4

(m IH:|[1.90- 52 2.29 (m |3H) B 62-7.77 (bs,

1H); 7. 68 (dd, 1H); 7.81 (bs,
0.6H); 8.23 (bs, 0.4H); 8.92

(s, 1H).
70 0O 547.2 1.62-1.72 (m, 1H); 1.95- 52
2.18 (m, 3H); 3.12-3.25 (m,
@i/)\( 1H); 3.73-3.87 (m, 1H);
o) 4.01 (s, 3H): 4.28-4.40 (m,

1H); 4.74 (bs, 1H); 4.83-
4.95 (m, 1H); 6.95-7.82 (m,
10H); 8.71 (bs, 1H).

71 S O | 5631 | 163-1.73 (m, 1H): 1.90- 52
2.29 (m, 3H); 3.15-3.42 (m,
Y/ 0.6H); 3.70-3.90 (m, 1.4H);

4.00-4.10 (m, 1H); 4.02 (s,
3H); 4.22 -4.44 (m, 0.6):
4.53-4.93 (m, 1.4F1); 7.08-
8.03 (m, 10H); 8.66-8.96
(bs, 1H).

72 558.2 1.54-1.77 (m, 1H); 1.89- 53
2.24 (m, 3H); 3.17-.30 (m,
0.7H); 3.47-3.57 (m, 0.3H);
\ 3.57-3.63 (m, 0.3H); 3.71
N= (d, 0.7H); 3.86 (d, 0.3H);
9] 4.05-4.13 (m, 0.7H); 4.16 (s,
3H); 4.24 (4.33 (m, 0.3H);
4.45-4.55 (m, 0.7H); 4.67
(m, 0.7H); 4.92 (0.3H);
7.28-8.42 (m, 9H); 8.78 (bs,
1.4H); 8.95 (bs, 0.6H); 8.22
(s, 0.7H); 8.25 (s, 0.3H).
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0.6H); 3.70-3.90 (m 1.4H); 4.00-4.10 (m IH); 4.02

(s, 3H; 4.22 -4.44 (m 0.6): 4.53-4.93 (m 1.4H);
wQ@2@8/03B603 (m 10H); 8.66-8.96 (bs, IH. 72 5BGI/&B2004/004137

1.54-1.77 (m |H); 1.89- 53 2.24 (m 3H); 3.17-.30 (m

0.7H); 3.47-3.57 (m 0.3H); §%5;7- .63 (m 0.3H); 3.71
(d—Q - 7H\: 386 (d 0 3H); 1‘2(mﬂ7|—h 4 16

F@éiﬂ%'h 24 (4.%3 (m 0. 3H)H4 |25-4.55 NMRQ 7H); | Yield
Campquydn | 0. 7H); 4.92 (0.3H)|; 7.28- 8e42prDMSY; + BEAS)
(. 1.4H): 8.95 (bs, 0.6H): 8.23 (s, 0.7H); 8.25 (s,

0.3H).- 06 - Exanphe/ R MHSMVR YliiEQd6®QﬁinHI7rd1 dien | 35

ppm ( DMSO + TFAd) No. 546.2 1. 82}()mz 1hH 20 gn
. ;o 2.11-2.20 (1rﬁ)

m 2H | 4. 02 |(sSes. g
\ (bs D1 H); 7.06-7 %;M 152@6(m ﬁ%’?&bs
'H: 7.38 (d THINT. 41 (dg. 1H); 4735 s, 1H); 7.06-7.15 (m,

2H); 7.23 (bs, 1H): 7.33 (d,
1H); 7.41 (dd, 1H); 7.58
(dd, 1H); 7.61 (s, 1H); 7.64-
7.70 (m, 2H); 7.94-8.04 (m,
1H); 8.89 (s, 1H).

74 5272 | 1.42-1.58 (m, 1HD); 1.63- 17
1.82 (m, 1H); 1.85-1.97 (m,
Y 1H); 2.02-2.15 (m, 1H);
/\ 3.42-3.52 (m, 1H); 3.54-
s 3.71 (m, 2.5H); 3.71-3.89
(m, 1.9H): 4.04 (s, 1.2H);
4.06 (s, 1.8H); 4.10 (dd,
0.6H); 4.64 (bs, 0.4 H); 4.73
(bs, 0.6H); 6.93 (d, 0.4H);
7.02 (d, 0.6H); 7.15 (d,
0.4H): 7.30 (d, 0.6H); 7.35
(s, 0.4H); 7.36 (s, 0.6H);
7.37-7.44 (m, 1.4H); 7.50
(dd, 0.6H); 7.56-7.63 (m,
1H); 7.66-7.72 (m, 1H);
8.10 (s, 0.4H); 8.14 (s,
06H); 8.91 (s, 06H); 8.92 (s,
0.4H).

75 cl 597.2 1.52-1.75 (m, 1H); 1.88- 13
2.19 (m, 3H); 3.20-3.32 (m,
\ 0.6H); 3.39-3.50 (m, 0.4H);
3.51-3.62 (m, 0.4H); 3.67-
3.79 (m, 1H); 4.08 (s, 3H),
O 4.17-4.25 (m, 0.6H); 4.32-
4.43 (m, 1H); 4.64 (bs,
0.6H); 4.91 (bs, 0.4H); 7.22-
7.46 (m, 4H); 7.54-7.73 (m,
3.2H); 7.72-7.81 (bs, 0.6H);
7.81-7.84 (bs, 0.4H); 8.09-
8.16 (bs, 0.4H); 8.20-8.26
(bs, 0.4H); 8.75 (bs, 0.6H);
8.92 (bs, 0.4H).
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(dd, I1H);
(m 1H;

(m IH;

410 (dd

7.61 (s, IH; 7.64- 7.70 (m 2H); 7.94-8.04

8.89 (s, IH. 74 527.2 1.42-1.58 (m I|H);
wd2®84030d5 1. 82 (m IH); 1.85-1.97 (m |H); 2.00cRGB3004/004137

3.42-3.52 (m

3.71-3.89 (m 1.9H);
6H);

0

4.04 (s
464 (hc

IH); 3.54-
S g7t 2@ 4.06 (s, 1.8H);

3.71 (m 2.5H);

A7QL(hc ﬂﬁl—h

Fganwle/d
C¢mipond Hj
(No.1. 4

0.4H);
7.35 (s, 0.4H);

"7R02 (d,

0. 6]¥§H+'

7.36 (|s

15 (d, OMR): 7.30
58 e ppiH)(DMSQ 7 TFAd)
7.63 (m 1H);

Yield

766 7. 7

(s, 06H)
1.88- 13

(m 0.4H:

4.08 (s,

7 50 (dd, 0.6H); 7. 56-

| $80AH));
15 597.
20- 3. 32

|aH) ;

r.\

JLRI—l\'

168-172 (18, 1195 |'I|)94 8291

- 10754
?mof?;?@ﬁ 6:2;5399 nﬁo
A gg)’JgAEzg (dr_rlb—b

33

4.4 (bs

ety

71.58-1.69 (m, 1H); 185—
1.97 (m, 1H); (1.98-2.18
(m, 2H); 3.22-3.61 (bs, 1H);
3.81 (d, 1H); 3.96-4.14 (bs,
1H); 4.02 (s, 3H); 4.14-4.39
(m, 1H); 4.76 (bs, 1H);
7.02-7.20 (bs, 1H); 7.24 (d,
1H); 7.33 (s, 1H); 7.41 (dd,
1H); 7.58 (dd, 1H); 7.69
(dd, 1H); 7.92-8.13 (bs,
1H); 8.92 (s, 1H).

43

78

Cl

Cl

N™

576.1

1.50-1.58 (m, 0.3H); 1.62-
1.70 (m, 0.7H); 1.75-1.90
(m, 1H); 1.92-2.23 (m, 2H);
3.08 (dd, 0.7H); 3.29-3.36
(m, 0.3H); 3.37-3.44 (m,
0.3H); 3.54-3.64 (m, 1H);
3.90 (d, 0.7H); 4.09 (s,
2.1H); 4.14 (s, 0.9H); 4.35
(dd, 0.3H); 4.43 (d, 0.7H);
4.75 (bs, 0.7H); 4.92 (b,
0.3H); 7.37-7.45 (m, 2H);
7.50-7.58 (m, 2.7H); 7.61
(dd, 0.3H); 7.68 (ddd, 1I1);
7.87 (s, 0.7H); 8.23 (s,
0.3H); 8.93 (s, 1H).

37

79

527.2

1.56-1.67 (m, 1H); 1.85-
2.05 (m, 2H); 2.07-2.20 (m,
1H): 2.37 (bs, 3H); 3.40-
3.70 (m, 1H); 3.81-3.96 (m,
2H); 4.01 (s, 3H); 4.03-4.23
(m, 1H); 4.75 (bs, 1H);
6.61-6.77 (bs, 1F); 7.19 (b,
1H); 7.32 (bs, 1H); 7.41 (dd,
1H); 7.58 (dd, 1H); 7.69
(ddd, 1H); 8.07 (bs, 1H):

8.91 (s, 1H).

35
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7.46 (m 4H); 7.54-7.73 (m 3.2H); 7.72-7.81 (bs,
0.6H); 7.81-7.84 (bs, 0.4H); 8.09- 8.16 (bs, 0.4H);
w@2@80378% (bs, 0.4H); 8.75 (bs, 0.6H); 8.92 (BGT/GB2004/004137
0.4H).- 107 - Exanple/ R M+ NWR Yield Conpound d en
ppm (DMSO + TFAd) No. 76 580,2 162-1.72 (m IH);
1.94-2.22 33 (m 3H): 3 02-5I8 (m s5H): 4 01 (s 3H):
Egagple/. 00 (m H BH); 8.80 |(MH+H). 77 598MR1. 58-1. 69 Yield
Cgmpound ; | 1.85- 43 1.97 (m |[IH); (1588pEmI®NSO 2FFAd)
3NR-3.60 (bs, IH); 3.81 (|d, IH)]|; 3.96-4.14 (bs, |H);
4.87 (s, ' B9 (m| 51d.1 [4. 7660086 (b, HH); 1.83- | 59
7.02-7.2 T . TH) ;| ¥988n( $H1);1F95-2.05 4:h,
(dd, IH) 169 (dd, hH);2 d6-9A78ml 3L DS
IH); 8.9 .1 1.5037,E g%)é(’
1.62- 37 175-1. 90 G Ty > b % (3
) . . (m;, 1H);
(m 2H); 129-3)3§ 3ReuE
3.37-3. 4 .64 (m Sy 9> (m, TH); 4.01 Gs,
3H); 4.13-4.24 (m, 1H);
4.76 (bs, 1H); 5.96 (bs, 1H);
6.34 (dd, 1H); 6.78 (bs, 1H);
7.34 (s, 1H); 7.41 (dd, 1H);
7.58 (dd, 1H); 7.68 (ddd,
1H); 8.10 (bs, 1H); 8.91 (s,
1H).
81 CH 560.1 | 1.58-1.69 (m, 1H); 1.86- | 52
N 1.98 (m, 1ED); 2.00-2.13 (m,
2H); 3.17-3.40 (m, 1H);
= 3.57-3.74 (m, 4H); 4.03 (s,
3H); 4.15-4.39 (m, 1H);
O 4.40-4.51 (m, 1H); 4.59-
4.85 (m, 1H): 6.53 (bs, 1H);
6.76-7.76 (m, 9H); 8.79 (bs,
1H).
82 Cl 542.1 | 1.49-1.58 (0.3H); 1.61-1.71 | 23
(m, 0.7H); 1.78-1.91 (m,
N7 1H); 1.94-2.21 (m, 2H);
3.06-3.15 (m, 0.7H); 3.28-
X 3.42 (m, 0.6H); 3.53-3.66
(m, 1H); 3.84-3.93 (m,
O 0.7H); 4.08 (s, 0.9H); 4.13
(s, 2.1H); 4.31-4.44 (m,
1H); 4.73 (bs, 0.7H); 4.91
(bs, 0.3H); 7.34-7.45 (m,
3.7H); 7.48 (s, 0.3H); 7.54
(dd, 0.7H); 7.61 (dd, 0.3H);
7.68 (ddd, 1H); 7.85 (s,
0.7H); 8.23 (s, 0.3H); 8.33
(d, 0.7H); 8.56 (d, 0.3H);
8.92 (s, 1H).
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3.90 (d,
(dd, 0.3H):

0. 7H);
4.43 (d

W@ 28530765 37-7.45 (m

(dd, 0.3H);
0.3H); 8.93 (
35 2. 05 (m 2

7.68 (ddd,

S,
|_n

I'H).

4.09 (s,

2.
0. 7H);
2H) ;

I H);

79 527.
2.07-2 20 T

1H);
4.75

7.87

ol 56-1.67 (m
'Il—h 2 37 (bs

4.14 (s,

0.9H): 4.35

(bs, 0.7H);

(s, 0.7H); 8.23 (s,
IH);

3H)

4.92 (bs,
7.50-7.58 (m 2. 7H) PCTG81004/004137

1. 85-

Example/3. |
CompGusd 2
7N& (bs

| HR
IH)'

; 32 (bs

3.81- 3.
4.75 (bs
| H

OBLH-m
, 1H);
), 7.4

2H); 4. OMRs, 3H):

6 e ppB. (DMS DS TFAR)
1 (dd, IH); 7.58 (dd,

Yield

IH3 7.6
Exanpl ¢
TFAd) No
1.94 (m
3. 43- 3. 5{
3. 85- 3. 9

Ds56.1 H
Conpodu
-1.66
| H);
3H) ;

0 1.48-1%1 (G%H)l iHR4-0 .39
nded 2nTRBYs VP
( '66 )HB 5413 §2°’(1P5
1 2%) 4. ((s 1.
(bs, 0.4H); 4.81 (bs, 0.4H);
5.19-5.47 (m, 2H); 7.33 (s,
0.4H); 7.39 (0.6H); 7.41
(dd, 1H); 7.55-7.62 (m, 1H);
7.65-7.72 (m, 1H); 8.16 (s,
1H); 8.24 (s, 0.4H);8.26 (s,
0.6H); 8.71 (s, 0.4H);8.76
(s, 0.6H); 8.91 (s,
0.4H):8.92 (s, 0.6H).

51

84

526.1

1.49-2.17 (m, 4H); 2.19 (s,
1.5H); 2.22 (s, 1.5H); 3.37-
3.46 (m, 0.5H); 3.54-3.61
(m, 1H); 3.71-3.78 (m, 1H);
3.82-3.86 (m, 1H); 3.86-
3.99 (m, 1.5H); 4.00-4.08
(m, 1H); 4.03 (s, 1.5H); 4.05
(s, 1.5H); 4.71 (bs, 0.5H);
4.76 (bs, 0.5H); 6.17 (s,
0.5H); 6.20 (s, 0.5H); 7.34
(s, 0.5H); 7.37 (s, 0.5H);
7.38-7.45 (m, 1H); 7.54-
7.62 (m, 1H); 7.66-7.72 (m,
1H); 8.13 (s, 0.5H); 8.15 (s,
0.5H); 8.91 (s, 0.5H); 8.92
(s, 0.5H).

28

85

542.1

1.64-1.73 (m, 1H); 1.83-
2.23 (m, 3H); 3.18-3.28 (m,
0.7H); 3.66-3.92 (m, 1.6H);
4.01 (bs, 3H); 4.08-4.18 (m,
0.3H); 4.27-4.36 (m, 0.7H);

4.37-4.45 (m, 0.7H); 4.81

(bs, 1H); 7.20 (s, 0.7H);

7.26 (s, 0.7H); 7.32-7.40 (m,
0.6H); 7.42 (dd, 1H); 7.55
(dd, 0.7H); 7.56-7.63 (m,
0.3H); 7.68 (dd, 1H); 7.98
(bs, 0.7H); 8.23 (bs, 0.3H);

8.92 (s, 1H).

57
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3H); 4.13-4.24 (m IH); 4.76 (bs, IH; 5.96 (bs, IH;
6.34 (dd, IH); 6.78 (bs, IH; 7.34 (s, IH); 7.41 (dd,

wo B)os/030768 (dd, IH); 7.68 (ddd, IH); 8.10 (bs,PCFAB2004/004137
8.91 (s, IH. 81 560.1 1.58-1.69 (m IH); 1.86- 52

1.98 (m IH: 2.00-2. 13 (m H: 3.17-3.40 (m IH);
3.57-3.74 (m 4H): 4.03 (s," 54~ 2.154.39 (m IH):
Ex d IH) 4.59- 4.85 (m IH: 6 53 (bs, |H):
16. 7. 7 v 82 | 542.1 1.49-1.58
ik k7, 164 .78-1.91 (m 1 H):;

Cmﬁp&ﬂadasmndwa%fé)pre;:fm&ﬁaﬁfonswém 0. 7H); 3.28- 3.42 (m
06H) 3.53-3.66 (m |H); 3.84-3.93 (m 0.7H); 4.08 ol

(s, 0.9H); 4.13 (s, 2.1H); 431444(mIH) 4.73
(bs, 0.7H); 4.91 (bs, 0.3H): 7.34-7.45 (m 3.7H): 7 4a<j
(s, 0.3H); 7.54 (dd, 0.7H); 7.61 ¢dd,~Q.3K); 7.68 wy

(ddd, I1H); 7.85 (s, N .0
| HN ,\O \)N
Fzé e
>’C Compound 86, Table lll
N\ N\)J\ l
O Df)
Q =N 0 HN
’_%'\"\)J\,\O.\\O:@fw
T “

Compound 87, Table Il
5 To a stirred solution of 15 (0.20 g, 0.28 mmol) in DMF (1 ml) at 0°C was added concentrated

aqueous ammonia (1 ml). The reaction mixture was stirred for 10 minutes, concentrated and
purified by flash chromatography (elution with a gradient from 100% DCM to 5% 7N NH3-
MeOH in DCM) to afford Compound 86 (0.12 g, 77%) as a white solid; "H NMR Spectrum:
(DMSO-dg): & en ppm 1.47-1.82 (m, 2H), 1.91-2.18 (m, 2H), 3.43-3.84 (m, 4H), 3.99 (s, 3H),

10 4.55 and 4.73 (m, 1H), 5.11-5.33 (m, 2H), 6.99 (br s, 1H), 7.25-7.30 (m, 2H), 7.48-7.56 (m,
2H), 7.79 (s, 1H), 7.91 (m, 1H), 8.01 (s, 1H), 8.39 (s, 1H), 9.63 (s, 1H); Mass Spectrum :
(M+H)" 554.13.

To a stirred solution of 15 (0.20 g, 0.28 mmol) in DMF (1 ml) at 0°C was added a 2.0 M

15 solution of dimethylamine in tetrahydrofuran (1.4 ml). The reaction mixture was stirred for 1
hour, concentrated and purified by flash chromatography (elution with a gradient from 100%
DCM to 5% 7N NH3-MeOH in DCM) to afford Compound 87 (0.042 g, 26%) as a white
solid; 'H NMR Spectrum: (DMSO-dg): & en ppm 1.46-1.78 (m, 2H), 1.91-2.21 (m, 2H), 2.89-
3.16 (m, 6H), 3.56-3.86 (m, 4H), 3.98 (s, 3H), 4.47 and 4.71 (m, 1H), 5.11-5.32 (m, 2H),

20 7.27-7.30 (m, 2H), 7.49 (m, 2H), 7.68 (s, 1H), 7.90-7.99 (m, 2H), 8.39 (s, 1H), 9.61 (s, 1H);
Mass Spectrum : (M+H)* 582.20.
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0.7H); 8.23 (s, 0.3H); 8.33 (d, 0.7H); 8.56 (d, 0.3H);
8.92 (s, IH.- 109 - Exanple/ R M+ NMR Yield Conpound

wael2@5/0ppes (DVSO + TFAd) No. 83 556. 1 1.49- 1. 81PCUGBR)0#/004137
1.84-2.23 51 (m 2.4H); 335344(m 0.6H); 3.54-3.52
(m IH; 3.75-3.90 (m 2.4H) 03 (s, ON1.2H); 4.09

s, 1.84: 4. 71 (bs 111]81 (bs, 0.4H): 5.19-5.47
Integlﬁfdlétﬂ)]g)“?asﬁeltage %ﬁf&’&?ww 39 (0.6H): 7.41 (dd, IH:
1.55-7.62 (m 1H); 7.65-7.72 (m IH): 8.16 (s, IH):
8.24 (s, 0.4H):8.26 (s, 0.6H); 8.71 (s, 0.4H):8.76 (s,
0.6H); 8.91 (s, 0.4H);§92 (s, 0.6H). 84 H526.1

|
1.49-2.17 (m 4H); 2. s, 28 1.5H); 2.22 (s, 1.5H);:
3037- 46 (m 0.5H), 4361(mIH) 371378(m

,\3\4 3 86,

3 86 3 om(mey
$00-2. /M{:EE s—15 5 L
/471(bs @apf Kq’(bg osH)H)“% 17 (s @W

2]

/° 1} ijj

YCII L %}WMO m

To a stirred suspension of ethyl-1H-pyrazole carboxylate (540 mg, 3.85 mmol) and potassium
5 carbonate (800 mg, 5.78 mmol) in DMF (5 ml) at 0°C, was added tert-butyl bromoacetate

(0.63 ml, 4.24 mmol) over a period of 5 minutes. The resulting suspension was stirred for 2
hours at room temperature. The reaction mixture was diluted with diethyl ether (100 ml),
washed with water (3 x 20 ml), dried (MgSO,) and concentrated to afford a beige oil which
was purified by flash chromatography on silica gel (elution with pentane-DCM 50/50) to

10 afford 16 (950 mg, 97%) as a colourless oil; 'H NMR Spectrum: (CDCl3): 6 en ppm 1.35 (t,
3H), 1.47 (s, 9H), 4.30 (q, 2H), 4.81 (s, 2H), 7.95 (s, 1H), 7.97 (s, 1H).

At 0°C, 16 (950 mg, 3.7 mmol) was added to trifluoroacetic acid (10 ml) containing 1 ml of
thioanisole. The reaction mixture was allowed to warm to room temperature and stirred for 4

15 hours, evaporated to dryness and the residue was triturated with pentane (50 ml) and the solid
collected by filtration, washed with pentane (2 x 50 ml) and dried to a constant weight at 40°C
to afford 17 (736 mg, 100%); "H NMR Spectrum: (CDCl3): 8 en ppm 1.34 (t, 3H), 4.31 (q,
2H), 4.81 (s, 2H), 5,01 (s, 2H), 7.99 (s, 1H), 8.02 (s, 1H).
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0.5H); 6.20 (s, 0.5H); 7.34 (s, 0.5H); 7.37 (s, 0.5H);
7.38-7.45 (m IH); 7.54- 7.62 (m IH; 7.66-7.72 (m

wo bhos/oR788 (s, 0.5H); 8.15 (s, 0.5H); 8.91 (s,POr/6B2004/004137
8.92 (s, 0.5H). 85 542.1164173(m IH); 1.83- 57

2.23 (m 3H); 3.18-3.28 (m 9% .66-3.92 (m
1.6H: 4.01 (bs, 3H): 4. 08-214% (m o 3H): 4.27-4.36
(m 0.7H); 4.37-4.45 (m O0.7H); 4.81 (bs, IH; 7.20

To £§t’1rr&i sz)llﬁtlo%l oSfé@ (@2@) n‘% zH)mmZI)gléH?ié gl %% gl g%molga%%N (3-chloro-

2- ﬂ(ldld)phﬁﬂ-}ﬂ) 7-me@8)x(yb®[(3]a) Z)lﬂendﬁl 231y Rquitzalif)e (185008 3(Z) mmol)

%E?Fﬂéa# “@8&?{?’)%%@2%? IPlfféMg@a@b @’Cg%vag@gd%%sohd TBTU

(1.8, 8. BIERs) R ePS plild &Vﬁnurﬁ%m?h’@fé:agﬂon ﬁﬁ%@ﬁr‘é'v&a{s aﬁe\(N@d to warm to

stirred solutlon of 15 (0.20 g, O.
roopl tpmaeraQrouwhsiteaddien? bovis &Pha Iasuitjngqe;lbtm solafierowasdifuted with

an. red .f 0, m nut es
Dl 01 B SAT GNP 0P iy i sty Bl oBased o
dryfedk td AfBird ist(D. 13, g0a%i) @nkh béike ahd AURIMstiRed KithdhtNtdher
MeOH i n to afford Conmpound 86 (0.12 g, 77% as a
PUWP?@’@&MVR(MFB B0t 583m3.(DMSCd ): d en ppm
1.47-1.82 (m 2H), 1.91-2.18 (m 2H), 3.43-3.84 (m

4H), 3.99 (s, 3H),
To a stirred solution of 18 (2 g, 3.45 mmol) in ethanol (5 ml) was added a 1N solution of

NaOH (5.6 ml, 5.6 mmol). The reaction mixture was allowed to warm to room temperature
and stirred for 16 hours. The ethanol was removed by evaporation and the pH of aqueous
solution decreased to 2 with a 10% w/v solution of potassium hydrogensulfate. The resulting
precipitate was taken up in DCM (2 ml) and purified by flash chromatography on silica gel
(elution with DCM-MeOH-AcOH 90/9/1) to afford 19 (0.761 g, 40%) as a yellow foam; H
NMR Spectrum: (DMSO-dg): & en ppm 1.45-1.82 (m,

2H), 1.86-2.19 (m, 2H), 3.56-3.86 (m, 4H), 4.01 (s, 3H), 4.56 and 4.71 (m, 1H), 5.10-5.33 (m,
2H), 7.21-7.29 (m, 2H), 7.48-7.53 (m, 2H), 7.70 (s, 1H), 7.93 (s, 1H), 7.98-8.01 (m, 1H), 8.38
(s, 1H); Mass Spectrum : (M+H)* 555.12.

To a stirred solution of 19 (0.7 g, 1.26 mmol) and pentafluorophenol (0.30 g, 1.64 mol) in
DMEF (5 ml) at 0°C, was added solid EDCI (0.265 g, 1.39 mmol). The reaction mixture was
allowed to warm to room temperature and stirred for 16 hours. The resulting solution was
purified by flash chromatography on silica gel (elution with a gradient from 100% pentane to
100% DCM) to afford 15 (0.592 g, 65%) as a white foam, which was used without further
purification; Mass Spectrum : (M+H)* 721.18.
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4.55 and 4.73 (m I1H), 5.11-5.33 (m 2H), 6.99 (br s,
IH, 7.25-7.30 (m 2H), 7.48-7.56 (m 2H), 7.79 (s,
wo kos/037el (m IH), 8.01 (s, IH, 8.39 (s, |HPCBG83004/004137
(s, IH); Mass Spectrum: (M+H) 554.13. To a stirred
solution of 15 (0.20 g, 0.28 in DVF (1 m) at O
C was added a 2.0 M sol uti onlgmdl nmet hyl am ne in
Example88ydrof uran (1.4 m). The reaction m xture was
stirred r d and purified by flash
Preparatio off(%mo ' No, 820FF lihegradl ent from 100% DCM
to 5% 7N NH -MeOH in DCM to afford Conpound 87 (0.042

g, 26% as a white soli®@; H NVR Spectrum (DVSO-d ): cl
en ppm 1.46-1.78 (mF2HEN,. 1.91-2.21 (m 2H), 2.89- E
316(m 6H) , 3563m 4H), 3.98 (s, 3H), 4.47
oan (mIH) S5iN15. 32 (m  2H) zzwso(m H
N8 (s, I =~ Of\, 9 m £ZH)
HN8 39 (s s | H—Nass Spectr
582. 20. - d| ate 15 was prepare

fol | ows: C]—| 1d To a stirred suspensi on of
et hyl - L1éohphiyid @&7@h&n car boxyl ate (540 ng, 3.&n gmpAB)Taagm
pot assi um car bonate (800 ng, 5.78 mml) in DI\/F (5 mM)
To astiffed3olutas cdCanpownd 86 (198 g ik bifoavet apepi@d@s dedcribed above in

SRR TR AT T
anhtyﬁﬂﬁ@(foafﬂr{ 0. 7@@%1&189%&/&3105%%@6&& T8e YRsItdL sblufidn Wak Bllowed to warm

di et hyl m), washed with water (3 x 20 nl),
to rdome@npewgtswl)d salmdcf@mz: bmrs &kheolugionfas caneeniaied@ngitie residue

pur Y RS B Frpaild NS RRR) POr BB NG BT (P4 kofigy as e
whff@soll%?%l I\M@p%@ﬂnﬁﬁr mso%b 5 dit 1$@ep99 41({)0@@8 2.15 (m, 2H),
en ppm 1.35 (t, 3H), 1.47 (s H) , 30

2H) ,
3. 56,.3895 (65 2H2H.01 &, 98,647 and4.74 (1971 H)s 5. 20%% 44 231%37 2ds, 1H), 7.27

o 50 8, TP OER Lo AR CR g 57

THTIVI S SBedtasn ANIPWFDs340130ar m t o room t enperature and
stirred for 4 hours, evaporated to dryness and the

reS| due was triturated with pentane (50 m) and the
1 qg$col | ected by filtration, washed wth pentane (2
) and dried to a constant weight at 40 Cto
Pre@faﬁ‘ﬂidh 7C 6rhg 6un@ Nol 89 ShowirlilNFabISa¥ aphemnyl 4-CBI(3-¢hlorel2-
f en mll. 34 t7 3H) 4.31 iq, 2H) 4, 81_(3 12 H) 5,01
PIE DILY : : 2 p

stlrred sol ution of 17 (950 rrg 3.7 mml) Di PEA (1.43
g, 11.1 mmol) and N-(3-chl oro-

o)
SN S
N=/

Phenyl chloroformate (43 mg, 0.25 mmol) was added dropwise to a mixture of N-(3-chloro-
2-fluorophenyl)-7-methoxy-6-(piperidin-4-yloxy)quinazolin-4-amine (100 mg, 0.25 mmol)
[prepared as described in Example 1] and diisopropylethylamine (50 pl, 0.30 mmol) in
dichloromethane (2 ml). The mixture was stirred at room temperature for 18 hours. After
evaporation of the solvents under vacuum, the residue was diluted in DMF (1 ml) and purified

on an HPLC column (C18, 5 microns, 19 mm diameter, 100 mm length) of a preparative
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2-f 1 uorophenyl ) - 7- met hoxy- 6-[ (3R) - pi peri di n- 3-yl oxy] qu
inazoline (1.50 g, 3.70 mmol ) [prepared as descri bed

wo e00503Epl es 59 to 85] in DCM (5 m) at 0 C, »PeEGBRMeMd04137
solid TBTU (1.78 g, 5.55 nmol) over a period of 5
m nutes. The reaction m'xturf%as allowed to warmto
roomtenperature and stirred } hours. The

HPLEIS sysigm ghitingwitor mixtere aleratesi ineg asgtopitiile @okaining 2l pf

A e

Nl\/meétﬁﬁrlﬁrﬁwm-@b) W@$ (ms EH) Wj Ilh@thH)UB.Bﬁ @, 1H), 3.58 (m, 1H), 3.79 (m,
ficat

1L 0D e oA G 2 10D, 313 6 1 3,27 Fine 2 JetO (s THD, 7.39
(. Bl 136 RSP 70174 SR 58T DL ARS st Ml Bo 8ol )

terrperature and stirred for hours. The ethanol was

r enpv g evaporation and the pH of aqueous sol ution
Ex o2 wth a 10% w v solution of potassium
PrepdFtRGESICohAdEad Nﬁﬁﬂfeﬁ% Ed SWSHVACIPTABIE Y Was taken

up I n puri y 11ash chronat ography

on silica gel (el utlon W|th DCM MeOH AcCH 90/9/1) to
Gemtdlprated®e( 0. 761 g, 40% as a yellow foam H NWVR

Spectrum (DMSO-d ): d en ppm 1.45-1.82 (m 2H),

1.86-2.19 (m 2H), 3.56-3.86 (m 4H), 4.01 (s, 3H),

Thécé@es@bﬂﬁjdﬁ?}g Zéocglﬁﬂaté ;@3 nﬁnd‘lpw% g’(ﬁieﬁ Qﬁopg\ng tola 1%35(11(?1‘6%? N-(3-chloro-
2-flhefpphenyd87-neloxfy+h- (p11b@11d11843;80)(}§qu1n¢£pl1n%@9m3¢é@0 mgn{) 25 mmol)

s TR B S O O e e

rom(nEteI drafifre G108 Nfs. a@@&@vﬁﬂrmﬂm&@(ﬂle {dveteburttier ¥adfm, the residue
Mo

The reaction m xture was allowed to warmto

way dibwigd iaRMFAL ml anchpurifisdranean HBEC celurs(CGI8, Tiwicrons, 19 mm

dlarégt?u:‘},gp 88?2%% 8% 1 of P Isé%agl{/; é—&l?(fi}\}f’%/ IS}E)SHG%\?VI uhin% with a dmixtltlre of water
andfac@hit@R YoRRHiIEN2s/! 6f dRR¥niEMorthate dffoiedt) 16 g{v@ tﬁ@ﬂal]@wmg

65% as a white foam which was used w thout further
compoupds:cati on; Mass Spectrum : (MrH) 721.18.- 113 -

Exanol e 88 Preparation of Conpound No. 88 of Table II
H N Conpound 86, Table IIl Conpound 88, Table IIl To a

Compumi 60 ($-4{44[(3-Chlofo-LdhypeopitenyDain 187 -methbxiyguimarolin-6-yl}oxy)-
eparedgﬁﬁ descri bed aBbove in Exanple 86) in

¢rd-capbaxagnige) 1 45 nmol) at O C was added
trlféuo etic

@@

90 mg, 70%; starting isocyanate: phenyl isocyanate.

NMR spectrum (DMSO-d6) 1.72 (m, 2H), 2.06 (m, 2H), 3.39 (m, 2H), 3.86 (m, 2H), 3.95 (s,
3H), 4.75 (m, 1H), 6.93 (m, 1H); 7.30-7.20 (m, 4H), 7.55-7.45 (m, 4H), 7.89 (s, 1H), 7.38 (s,
1H), 8.57 (s, 1H), 9.60 (m, 1H); Mass spectrum: MH" 522.

SUBSTITUTE SHEET (RULE 26)



anhydride (0.152 g, 0.725 mmol) over 5 m nutes. The
resulting solution was allowed to warmto room
wao esopesEsure and stirred for 2 hours. The sol uPCDGBXN#Z/004137
concentrated and the residue purified by
mass-tri ggered preparative L to afford Conpound 87
004 %asav\,hue sot H NVR Spectrum ( DvsQd
Cor)lpownde erg31-4-(5B[ (B rahlayen2- ﬂgoﬂ@l@nllgammo] IH) |

56- 3. 96 7. d 4.74
me*?fza‘yq‘gn%?l '-Vérxﬁkg‘n%)%fldlée Liphoxaidd) 5M5 % D
734& IH) 754 7.8 (m 2H). 7.98 (s, |H . 8.04
(s 180

8.57 (s, IH); Mass Spectrum:
Preparati on of Conpound No.
(phenyl 4-({4-r(3-chl oro-2-
1-NHnethoxg
' y\pi peri di ne-1-carboxy | ate) Phenyl
chl oroformate (43 ngN 0.25 nmol) was added dropwi se to
a mxture of iV-(3-chloro-
flganr eri di n-4-yl oxy) qui nazo
26 rﬁ% 19497 enhk Q%b%ﬁaﬁ?ﬁ&ﬁé%s%ﬁét@

-’am ne [ prepared as descri bed

5 __PEX.MDJ(BMSOdﬁ)ﬂ 68 im0 pkn 2y lefoi EHN3 .82 (15BEM3, 708 ERH), 3.94 (s,

YRR Pt 4 B TR eac 4P Ent B oth ah 2y ko8 1m, 837 s, 1m0

MaR\BRFRh M 8hst he sol vents under vacuum the residue
was diTuted in DM (1 m) and purified on an HPLC

colum (C18, 5 mcrons, 19 nmmdianmeter, 100 nm | engt h)

Corfpoifugf 9 S R4 U3 o 2 gk pi BN R i A g fpfin-6-
10 yl}o%mrm[mmlﬁﬁ?i_}ﬂmﬁn{og%m Hp%\[l)eridimgll%ﬁrlidkﬁnhdé)' e conpound

olid I\/Rspectrum(Dl\/SOdG) 1.81
(m 2H) 211(m 2H) , 3 358(m I H),
N N O(m .78 (m
N 15)1“ ,C|7 30 (m IH) 7.39
/(m 2H), 07. 50 ( np- s,IH) 8.38 (s, IH;
Mass spectrum : NH 523. rrpl es 90 to 98 Preparation

of Conpound Nunbers 90 to 98 shown in Table V CGeneral
68 Mg, cgEtating Ebeyanater 4dpoatylamincpheydisicgar(ade.3 mmol )

vvas added_dr o se a.mxture
SRRy L b moadl e i 82 B Pl S mrib 385 (o,
I n 0 5 I S
2 g P (o e 90 R R T R i, 789
15 (s, 1\Ib)s8§f7|(s riéh, 888 (s dHN) 6 6 A)rMadsepediomn: MHASESr
evaporation of the solvents under vacuum the residue
was diluted in DM (1 m) and purified on an HPLC

Corhafoiiin93 CYB.({4R[(BIQ16¥b32- 3 réPhenyl)amino]-7-methoxyquinazolin-6-
yl}oxy)-N-(2-phenylethyl)piperidine-1-carboxamide)

O Q

e

N=/

20 57 mg, 42%; starting isocyanate: phenethyl isocyanate.
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di aneter, 100 nmlength) of a preparative HPLC M5
systemeluting with a mxture of water and

wW@e@sosi765 i | e contai ning 2g/1 of amoni um f or NBCEGB2004/004137
(gradient) to give the foll ow ng conpounds: Conpund O
(4-({4-[(3-Chl oro-2-fl uoropl;g@t( | ) am no] - 7- met hoxyqui na

: d
SV THACART VAL ) Mt ST

o S95YTok A0 SRS, (BOSERF) ol T g 3068 30,750

(m, 2Hj 57.851s, 1H),,8.%7 @3, 1{H) 9.6Bi)s, 1H)304aks 2pechiom: ML 550.
7.55-7.45 (m 4H), 7.89 (s, IH. 7.38 (s, |H), 8.57
(s, IH), 9.60 (m IH; Mss spectrumM—I 522.- 115 -
CotpoRRAY 94 —Q 5{4 (3-Chloro-2 fluoropzhefnlyl)annn e)thoxyﬁlou]lna;olm-&

(T V-Benz (3-chl oro- uorop eny

yl}qw)-hbMdlmahokyphe&yyp}mmﬂ)rm-bearltbxamlde)c ar boxam de) |
26 ny, 19% starting is gyanat e: benzyl isocyanate.

NVR spectrum(Dl\/SOd 63 (m 2H) 2.01 (m 2H),
322( 3.78 ( (s, 3H), 4.26 (d,
\2 (ED*@; -710(m8H) 7.51 (m 2H),
8.3 Mass spectrum : IVH 536
oun'al o 0
(Q{ ({4-1(3- Chi’or rophenyl ) am no] - 7- net hoxyqui na
zol i n-6- N=/

yl } oxy) -i V-[ 4- (di net hyl am no) phenyl ] pi peri di ne-1-carbo
45 g i 19e)stddtiing ﬁScY@ate49 %dlmbmbkyp}@nyl&@@waﬁ]ﬁé e:
4- di met hyl am nophe | soc&ana MR _spect

NMRpsneeirumy DM Ste-dph{ 7§QP 25), 385 @& 2@93 3@(19221(?[}9 7 BHp, 3, 3.71 (s,

3
3H) 3§9 (& ??)dsos gﬁ) 61“725 4(?:1('%}1)36 H??(cgﬁglg%s (cflg]%ﬁ @T’gg 1H), 7.24 s,
1H)(7rf>02m=1) 1H7 B8 (5, 2EDH).B9 8, 2V)(&38 (sLH),&R.4B(s( £, 19460 (m, 1ED); Mass

60 % Mass spectrum : WH 565 Conpound 93 -

J’—Czﬁlﬂ}{l\%ﬁf(s Chl or o- 2- f | uor ophenyl ) ami no] - 7- met hoxyqui na

zol i n-6- yl}oxy)-

N-(2- phenyl et hyl ) pi peri di ne-1-carboxam de) |
Compound 95 - (4-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-

yl}oxy)-N-(3-fluorophenyl)piperidine-1-carboxamide)

Q F
Yo 4
N o NH
F / N
N="
108 mg, 81%; starting isocyanate: 3-fluorophenyl isocyanate.
NMR spectrum (DMSO-d6) 1.72 (m, 2H), 2.07 (m, 2H), 3.35 (m, 2H), 3.85 (m, 2H), 3.95 (s,
3H), 4.77 (m, 1H), 6.74 (m, 1H), 7.31-7.24 (m, 4H), 7.55-7.44 (m, 3H), 7.90 (s, 1H), 8.38 (s,
1H), 8.79 (s, 1H), 9.60 (m, 1H); Mass spectrum: MH" 540

Compound 96 - (4-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
yl}oxy)-N-(3,5-dimethylisoxazol-4-yl)piperidine-1-carboxamide)
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57 ny, 42% starting isocyanate: phenethyl
i socyanate.- 116- NWR spectrum (DVSO-d6) 1.60 (m 2H),
wa:z@s/ogares 2H), 2.73 (t, 2H), 3.14 (m 2H), 3. Z2BCT/GB2004/004137
2H), 3.72 (m 2H), 3.95 (s, 3H), 4 69 (m IH, 6.67
(m IH), 7.20 (m 4H), 729&‘9 7.50 (m 2H),
60 (s

7.85 (s, IH, 837 (m I H); Mass
spectrum IVH 550. ound 94 -
{4-](3- Chl or fl_uor ophenyl ) am no] - 7- met hoxyqui na
oI } oxy) F '
Q ﬂyf tho pi peri di ne-1-carboxam de) | 45

N ,H31% saar cyanat e: 3, 4-di met hoxyphenyl
\Socyanat e. pa&ctrum (DMSO-d6) 1.70 (m 2H), 2.05
(m 2H), 3.35 (m _2M, 3.70 (s, 3H), 3.71 (s, 3H),
3.85 (m 2H), 3.95 (s, 3H), 4.75 (m IH). 6.83 (d,

00 o e g 33 g g e, [
W %§§O%5Q.7om, DH),2.006E s3K8)p edisr (w2Hy}H2.28 8s, 3H), 3.35 (m,
263 38 (8. PH3IH 6 B A TG dBRIA fntRo] 30 Cirot by 2ED. 7.58

79 1H 8.38 (s, 1H), 9.60 (m, 1H); M. t MH" 541
s, ﬂ?’} Qs ) ( 3- fl(%org henglnlj) pl)perfl%slsr?gc Irqnéar boxam de) |

108 rrg 81% starting isocyanate: 3-fluorophenyl

Cor%ﬁ?gW’?t 341@@%5&;5;&5%%% OB hriks é%—%]@éggx'?gﬂjl}zdzgﬁn-6-
yl}(ﬂznyV ﬁﬂhwh\{bmp&uﬁﬂe—(l%arb@ann&eﬁ1 7.24 (m 4H),
(s, 8.38 (s, IH, 8.79

(s, IH), 9.60 (m IM; Mss spectrum :VH 540 Conpound
96 -
(4- %_ Chl or Fuor ophenyl ) ani no] - 7- net hoxyqui na

% xy) -1 (3 yl i soxazol - 4-yl ) pi peridi ne-I|-car
oxam de) -, N / HNH o- - - N=/ 106 ng, 79%
starting i socya te 3, 5-di net hyl i soxazol - 4-yl

i socyanate. NWR pectrum(Dl\/ISOd6) 1.70 (m 2H), 2.07

81 &E 62%)0_!) s’tarang §sowana?e'._%-’thlgnﬁ%soﬂz%na%@ 3.35 (m

NMR spectrum (DMSO-d6) 1.70 (m, 2H), 2.06 (m, 2H), 3.37 (m, 2H), 3.85 (m, 2H), 3.95 (s,
3H), 4.76 (m, 1H), 6.61 (m, 1H), 6.79 (m, 2H), 7.24 (s, 1H), 7.29 (m, 1H), 7.52 (m, 2H), 7.89
(s, 1H), 8.38 (s, 1H), 9.60 (m, 1H); 9.73 (m, 1H); Mass spectrum: MH" 528

Compound 98 — (4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
yl}oxy)-N-3-thienylpiperidine-1-carboxamide)

RPN

N
N="

61 mg, 47%; starting isocyanate: 3-thienyl isocyanate.

NMR spectrum (DMSO-d6) 1.70 (m, 2H), 2.06 (m, 2H), 3.37 (m, 2H), 3.85 (m, 2H), 3.95 (s,
3H), 4.75 (m, 1H), 7.13 (m, 1H), 7.24 (s, 1H), 7.31-7.26 (m, 2H), 7.36 (m, 1H), 7.52 (m, 2H),
7.89 (s, 1H), 8.38 (s, 1H), 8.98 (s, 1H); Mass spectrum: MH* 528
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2H), 3.83 (m 2H), 3.95 (s, 3H), 4.76 (m IH, 7.24
(s, IH, 7.30 (m IH, 7.52 (m 2H), 7.88 (s, IH),
wQa2®9/0865 1 H), 8.38 (s, IH), 9.60 (m |H); MasBCT/GB2004/004137
spectrum : WH 541 Conpound 97 -
(4-({4-[(3-Cnhloro-2- fluorophengll)an
noj - 7- met hoxyqui nazol i n- 6-
yl JGkAIMS- 2-t hi enyl pi peri di ne-1| -carboxani de) CI N 81
ng, 62% starting isocyanate: 2-thienyl isocyanate.
NMR spectrum (DMSO-d6) 1.70 (m 2H), 2.06 (m 2H),
1. 3. 3X qiiMazalidk. dedv&pve(dNtheFhrmuba BS (s, 3H), 4.76 (m
I H), 661(m IH, 6.79 (m 2H), 7.24 (s, IH, 7.29
(m IH), 7.52 (m 2H), 7.89 (s, IH, 8.38 (s, IH,
9.60 (m IH); 9.73 (m IH; Mss spectrum:IVH 528
Conpound 98 -
(4-({4-[(3-chloro-2-fluoropbe
zolin-6- yl}oxy)-iV-3-thig
Cl N= 61 ng, 47% st t
i socyanate. NWR spect
(m 2H), 3. 3§1a(m 2H)

yI ) am no] - 7- net hoxyqui na
an ne-| - car boxam de)
a 3-thienyl

gyanat
(DMBO-d6) 1.70 (m 2H), 2.06
.85 (m 2H), 3.95 (s, 3H),
4.75 (m | HF ), 7.24 (s, IH), 7.31-7.26
(m 2H), 7.36 : (m 2H), 7.89 (s, IH),
.38 (s, IH,, 879 z H)Y, Mass spectrum :IVH 528- 118
- CLAIMS . Awa nazol i AN derivative of the Formula I:
wherein: one of Ror Ris a group of sub-formula (i)
-Z- x -0 0) where X2 and X1 are independently
selected froma dirdct bond or a group -[CRR ] ,
whesbiar ein mis an integer fromlto 6, Zis C(O, SO,

oncicl Ry e ogéts B0Up T By iyl Uand each of RA and RS i

|( szg)egldﬁglt ly selected Qﬂg{hi]bdr)@?g@n hydr oxy,

@

where X? and X' are independently selected from a direct bond or a group -[CR*R’]p, wherein
m is an integer from 1 to 6,
Z is C(0), SO, -C(O)NRY-, -NR!)C(0)-, -C(0)O- or —-OC(0)- where R'® is hydrogen or
(1-6C)alkyl,
and each of R* and R is independently selected from hydrogen, hydroxy, (1-4C)alkyl,
halo(1-4C)alkyl, hydroxy (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, or R* and R® together with
the carbon atom(s) to which they are attached form a (3-7)cycloalkyl ring, provided that
when a group R*or R’ is hydroxy, m is at least 2 and the carbon atom to which the hydroxy
group is attached is not also attached to another oxygen or a nitrogen atom;
Qlis (3-7C)cycloalkylene or heterocyclyl group, which is optionally substituted by one or
two substituents selected from halogeno, trifluoromethyl, trifluoromethoxy, cyano, nitro,
hydroxy, amino, carboxy, carbamoyl, acryloyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (2-6C)alkenylthio,
(2-6C)alkynylthio, (1-6C)alkylsulfinyl, (2-6C)alkenylsulfinyl, (2-6C)alkynylsulfinyl,
(1-6C)alkylsulfonyl, (2-6C)alkenylsulfonyl, (2-6C)alkynylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
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hal o(l -4C) al kyl, hydroxy (I-4C)al kyl,
(1-4C)al koxy(l-4C)alkyl, or R4 and R5 together with
W b@spzn7hdn aton(s) to which they are attachedP€DGBR@4/004137
(3-7)cycloal kyl ring, provided that when a group R4 or
R5 is hydroxy, mis at |east fgaand the carbon atomto
whi ch the hydroxy group is alPhthed is not also

N-(toCadkBld(2t & )alkendidamisey g faneyl,aN-1- 6€afg]éy181dfmnle1 is

N b ) Bl SRt e bet L ents
N-($@C?ﬂkﬁoklf6®mkﬁﬂésﬂﬁﬁﬂﬂanﬁﬂd f:zlrb@rh@f[@l B@alkyl,

ano, nitro, roy

| h
N byl aDarB i SO B S (1(6C)el®yHF ROy Coalkyl,

sult%%{oé@ bﬁzﬂf&%ﬁr N- 1%@@@5@%@}% %@‘3?1' kg)((:) al kyl t hi o,

N, N-2+ RO Keyijsulfamoyl (( HHTKe, @fﬁwdl]tanoyl(_l -6C)alky],
oA RS
N- (g %cgﬁ;d}!] @ﬁ@ﬁhﬁ&h&ﬁ&ﬁlﬁo 80%@3?'215?1 ]m/ L@yt A ¥hrbonyl(1-6C)alkyl;

am no am no,

Q° (sl an@@)ladr keteymayl Emony, saltil-a()ﬂoﬁﬁétatdawﬂ (gmlipd]myg optionally substituted by

one(of lh%lgwggc}:‘)sgl%f;gte%l %—argt?ago geélﬁoéa%é!ﬂ{(%% ltﬁ}% Téiuoromethoxy cyano,

sl i by S bt aon L MBI i

(2- S(@)ak@)ljdl da kllhoﬁ(an()ﬂ- aH@nyloxy ( 6C)alkynyloxy (1 6C)a1kylth10
26 @‘Sﬂﬁg}ﬁal ! gg)%l}q L&A AR PR6C)alkenylsulfinyl,

(2- %)ﬁlkyﬁﬁ);@hkw Gl%@ﬁlﬂ@&élﬂfonﬁilqiab@)’dlkenylsulfonyl (2-6C)alkynylsulfonyl,
N-di-[(I- 6Céal kyl ] car barm%/ &I 6C) al
(1- @pﬂ{y}@gynq |di-6 )@@)@i}qyl]ammo (1-6 )alkoxycarbonyl N-(1-6C)alkylcarbamoyl,

N Lﬂaﬂ( %@%}%}(&ﬁé@l&qr&m <§¢) @(1'% {iQ)aligmayioxy, (2-6C)alkamoylamino,

N- (IMﬂkﬂL@éﬁ(@ﬁlwhe}ﬁﬁhﬁiokydlfamoyl N-(1- 6C)a1kylsulfamoyl
N&Z 6C) al kanoyl oxy(| -

5 BRSNS -5k kinesonytamino,

I I d
S (raaalihndacan et el sty o
N- (héCéﬁlhﬂbaﬂbamDﬂ(lbﬁcﬁkﬁ BNAdi-f( -G(SakayHearhamagyl Gl p Chedkyig

BB R A B BcT, pot vene

N, N Bi- gh%@)ﬂﬁﬁ‘]ﬁ%ﬁmyf{l’malkw 98 @c(:?aﬁuz{éﬁb?my _6CHATKNIO

car bano acr

(2- Q@ama)wl@eﬁM6C)f(llzyls(zyéC)aiAmbyla(mnostﬁ@a&b)dy

N- (E %cgnglré c};lé/)ﬁﬁﬁ{%ylé &?Qﬂ@ﬁ kel g& PSR AYh IR Byatiyl,

(1 - dvtldfdth aﬂytn 6@)&11<}ﬂ2(268@)a k'é ytﬁgltfalH}MFll and (2-6C)alkanoyl
(2-6C) al kynylsul fin O al kyl sul f

sungBuCpa ) QURiDBAI ea( sy a1y YISSLIenBr jar exgmple 1, 2or3)

Whl& ﬁ% y a? o%}%%eaégrg%ﬁéleen s@ ? elaé@m ﬁéﬁlyg 1o, Bgdroxy and (1-6C)alkyl and/or

optidnMyoh sUbstitubh?)selesield |fean bgbdi‘?yhltro( T’.’arﬁ@yak%&(lm&enyl (2-8C)alkynyl,
kanoy| ani

é@ 6C) al kanoyl 0X (2-6C
(1-GQIPIoBC RNy o i by Vel -0 Qoo GCalkanoyl,
(2- d&)ﬁka@&@;&;@ﬂdwi@mﬁ&mn R® is hydrogen or (1-4C)alkyl and R® is hydrogen or

(1-4C)alkyl, and wherein any (1-4C)alkyl in R or R optionally bears one or more
substituents (for example 1, 2 or 3) which may be the same or different selected from

halogeno and hydroxy and/or optionally a substituent selected from cyano, nitro,
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N, N-di -[ (I-6C)al kyl ]sul fanoyl,
(1-6C)al kanesul f onyl am no,
woR(@s~08TbAa! kyl - (| - 6C) al kanesul f onyl am no, PCT/GB2004/004137
car banmoyl (1 -6C) al kyl,
N-(1-6C) al kyl car banoyl (I -6C)i1 (ryl ,
N, N-di -[ (I -6C) al kyI} car bamoy 41 = 6C) al kyl ,
(2-46Hpikamydy (2¢4C)elByaylk (1-4C)alkoxy, hydroxy(1-4C)alkoxy and

) | - é ul famoyl (1 -6C) al kyl ,

a %)&Lk&gﬁ%l(a%@%@’%’kyl ]'sul famoyl (1-60) al kyl ,
(2-GRahl & Q(y%eﬂier &@hahk yltrogen atom to which they are attached form a 4, 5 or
(2-60C) al kanoyl oxy (I -6C) al kyl , ) .

6 membegieyl sngabigh @ﬁ%{ﬁ%e(l]y_tg@jsg iy substituents, which may be the same or

. - . - | ani -
A L Y e
(1-AQ)albcPeatdipky , 4ri2-BG) opticmnlly bedrdn8hy alkilabld rimgitrogen a substituent
R T T 1 -

(1_4@)51@(5}13[13&1}@6 the sanme or different selected from
hal ogeno, "hydroxy and (I-6C)al kyl and/or optionall y a
subsdiwhesgin age(ledCrdkifl oo B-4¢ allanopi growp preagni@x y substituent on the

. (2-8Q) al 2-8C) al l.. (1-6C) al koxy,

ringl 7 By KR B! togahet Rt 08 mimSor ey iShispoy are attached,

optioRalf DAk <SR mort SuiEhahlsanaekampleand INB) Rhichwhgy B¢ theame or
i s hydrogen or (l-4C) alkyl and R is hydrogen or

diffgrenusejestacfrom Anlegewreans hydzaxy and/orcpaetally a sybstitgentielected from
(1_%% 9’%?11'(%1“@2%%3% gne or nore substituents (for exanple

I'C X¥|’ay be the sane or different selected
f r amdhatlepge afy Barerdoydybxpug QL @rouppiptionallyl beass 1 or 2 oxo (=0) or
_Substituent selected fromcyano, nitro,- 120 -
thioxo (28) WbRERGS; ( 2- 4C) al kynyi, (I -4C)al koxy,

2% gﬂn&)‘[%f%!éﬂeléﬁc)fahk%km nd, gtllotuﬁ Rralarm (skfeétgégllloéﬁ Hj%’(hrg gé'n, Rydroxy,

er with the ogen atomto

(1-6d)elkak ¥, delo€alkenyivey, €2-66)akynyloxsbes gup iofi the fodrhalh
optionally bears 1 or 2 substituents, which may be the
same or different, on an adiPabl e ring carbon atom

Whe?%%l%%igﬁ lgifrlfe&mohé P &%‘@Rﬁcteg)ffynﬁ’ Wor §, land Q‘ ;"I}J, {?W CRPoalkyl,

yl enedi oxy , and may optiona ear’ on any
(3-HV)aydleddkg-(1 iat)alkiyt, (DFEPcyaloalkesyl, (AiéGicy(lornkrenyed-GEelkyl,

i ng, i t th quat er ni sed lected f
hetqrptey B RSprocp S EYGPIEY I anc (1 <40y al kyl Sul Fonyl
andinaeeedin adiavert barben aldsw in@hy (25&9)1@1&@&3%161 \thﬁ’ilﬂthRl

present as a substituent on the ring formed by R and R
substggent e oprionhll $eparaiadr e insediontintowhd einin pley grpup selected from O,

hed, 4, OpL.i ¥ 40 r St t _

s. < SR E0, R0, EFRR LR TRA NI IR 50% Trt=crtana
C=difhbRiER i £6r (1-8mMdigfiogeno and hydroxy and/ or

optionally a substituent selected from (I-4C)al kyl and

(| -ah@)vetiekainyny CH,=CH- or HC=C- group within a R' substituent optionally bears at
the terminal CH,= or HC= position a substituent selected from halogeno, carboxy, carbamoyl,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the formula :

Q’-x4-

wherein X*is a direct bond or is selected from CO and N(R*)CO, wherein R is hydrogen or

(1-6C)alkyl, and Q is heterocyclyl or heterocyclyl-(1-6C)alkyl,

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

and wherein any heterocyclyl group QL- group

optionally bears 1 or 2 oxo (=0) or thioxo (=9)
waasostreent s; and the other of Ror R is a grpupGB1004/004137

whi ch is selected from hydrogen, hydroxy,

(1-60) al koxy, (2-6C)al kenyl 0 2( (2-60) al kynyl oxy, or a

group of the fornula : Twhereip X3 is a direct

boregidoyheirgin gay alkyber zﬂ]gdmewro@ wathth €& $ubstituent optionally bears one

oot S GUEL SR RASEASURE e K80 Sy oo,

(1- @h&bﬁﬁXQJ@)alﬁyltl{ist(QIGIQ}AII{Iy}éh}f 1, Q%)Mk%'lsulﬁﬁ@lmﬁff@h]kylannno
acent_ carbon atons in_any & n@%al kyl ene chain

- bEOdI R R RO I By caen B N (e R lagimabd by t he

N N—@Rgé@ﬂﬁlg@%l Q&%n@%@fﬁtﬁ@&ﬁ%&i r62.‘glkan%’ylammo

N- (N@Bé?lk}gé{QF?Q)manoﬂZMfAﬁhH NF(d-&C)ﬁkatserfanaylm [ lS—|C h)c/:dr ogen

NG kACA R ert (RO bt pmeared o the O

N-(}- %tﬁalﬁgal 1%)alkgﬁesFE01§}Q§lhfﬂoogr ﬁolﬁlﬁbg?%lPﬁ YRt resh st ed

from hal ogeno, ca car
C)al koxycar bonyl , N-(I 6C)a1 yQCar banoyl ,

Whe(r?m g%)l%l &W:cgﬂo 6k%/ ]l[S] S%%f%?ﬁ&g%’ QngnéBOSél I\?(ﬁ)s lC,}g ICH(OR6

CON(R‘{) (Ncr@%@l L (V)) ﬁ 'N(R s@%ﬁi@@d G{Rﬁfzs ana @(E%WQRG?fwherelnR is
fornul a : ereln di rect bond
hyercges er ébﬁ@iallfyl jana7eycioathyl Wﬁéfﬁémlmkyls

AR ET 2 bl Yy SR PE sy & o5

hete@bcyal kY | SagalRyIoUP W t h| n a Rl substituent optionally
bears one or nore hal ogeno, (I- C)alkyl, hydroxy,
cy &8 Wherinany beipioexslyl savbuitbipl a substithiemhsyi R optionally bears 1, 2 or

3 su%%t_ltg%tgl\ilﬁ?ﬁ/nia? 9?@ S%%IFYCE (c‘f)i‘t’g%ﬁr)ﬁ Lée%]gc%ﬂr&yh%%geh&%hﬂuoromethyl,
cya1¢ﬁ,-11|[tfd6h®ﬂil)ogbfjl<ath1h?‘da’ﬂlﬁt?xy( llz\larkl_ﬁdl@ylkﬁ);smg%’iﬂb;ﬁct’aplo (1-6Cnlio
(2—8’6‘%2&1{;@&3 &ﬁégﬁ{?gxlg?]géfklﬂwog:—&)fﬂkenﬂ)ogy (% écc)glrkyr?}r/{g%y

(1-6@?1?%1%)2@%%@32%ng é r?g)?lk%sulfonyl (1-6C)alkylamino,
di-[(¥-¢C)aBG) latniyd, $%Céﬁlwiycaﬂﬁpfkb’ldN-([léﬂc)ﬁm’waﬂWﬂ@u| fanmoyl,

I ) I and
NN RS Rttty GRS SAyi keI £ 6makanoylamino,
N-(86ey Al 2t dt8alkfdPiine; NP 66)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino, and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, or from a group of the formula:
-X8-R’

wherein X®is a direct bond or is selected from O, N(R®) and C(0O), wherein R® is hydrogen or
(1-6C)alkyl, and R is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, carboxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,
N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, (2-6C)alkanoyl-(1-6C)alkyl or
(1-6C)alkoxycarbonyl-(1-6C)alkyl,
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wherein X5 is a direct bond or is selected from, S,

SO SO, N(R6), CO CH(OR6), CON(R6), N(R)CO, SO
WORMEP307BE R ) SO, C(R) , C(R) S and C(R ) N(RBh/(B2004/004137

wherein R6 is hydrogen or (I-6C) al kyI and @6 is

(3-7Qcycloal kyl, (3-7C)cycl gﬁbkyl 6C) al kyl ,
(3-7C) cycl oal ken I, (3-7C) cyttdal keny I -6C Ik I,
het eangayhersin apy ﬂ%@émﬁ&&mw wethuml@rswwm @méhlhbears lor2

oxo%})fmg%ﬁggﬁ%]gh%l group within a substituent on Rl

opt1 ona ars 1, 2 or 3 substituents, which may be
t he Iszan;sekected |ftfoﬁlehﬁhbgemld€(¢t6®alkybm hal ogeno,
trifl uggoneth cyano, nit dr oxy )
carBeky, g %@Flbﬁww thﬁf%?mﬁﬁr fﬂf?#%rﬁe%&tssle@a‘fm ﬁfﬂ@g@no cyano, nitro,
(
hyd%%@%%&g%§$%yx )(;&’rb%bgl B\Mﬁa\fﬁo oy t%)f(l)ﬁ/@oﬂelﬁ%lc{ (1-6C) Calieyl, 2-8C)alkeny,
2-§Mals@yrel KybCalkfoxpy2; 6Q)|aﬂ<6ﬁ})1ak}()(12f§ﬂ])ﬂhynyyloxy, (1 6C)alky1th10

S gt

ﬁh{gkyc{afﬂon‘}pl\ﬁtlkﬁil aﬂé}ﬂéﬁlﬁﬁiﬂéyl thN 60 @ldaarylicarbamoyl,

§d-6 éal kanoyl oxy, (2- GCLg kanoi/ﬁ@am no,

N( Qal ﬁydia@qyl(@d dikfA 6D alky] lfamoyl

aish 4 %I kyl surfanmoyl, N, N-di-[(l-6C) al kyl]sulfanoyl,
?1-63 "Ranesul fonyl am no, and

oramh@hnﬁ@mmlacédpuﬁﬂ‘a alikapesy fonyl ani no, or froma
group of the fornula: - X - R7 wherein X6 is a direct

SUbﬁéﬁﬁﬂéﬁfql@Wé@I@@t’léﬂsfrom N(R8) and C(O), wherein R8

haI %enoq?ml gésl(l{h%@?‘q léﬁjr u)?%%flﬁé(&ﬁlli (i) defined above and R is the

grougaR bdofine(llab6@); ahdkyl | -6C) al koxy (1-60 aI kyl,
??/a(g%}% qgmpgmlcﬁétl f@rm%)léq; a% one o? the fjollowmg
di in-2-
i 1{1&{)% g?%lﬁ%%?g&n@nmoﬁ ﬁ{@g%?g-}i%%?@lisoxazol -4-yl)carbonyl]morpholin-2
yl}mtthﬁl()l)?@#]#ée@lyﬁthlylbmghmmqim-ﬁt bm@E) al kyl ,

N YL BE PR 14 e sfsgghonybmorpholin-2-yllmethyl)oxy)-6
(meﬂ%%)%)qt{lﬁé ﬁ:)4airﬁiyll3] car bamoyl - (| - 6C) al kyl ,

al kanoyl - (1 -6C) al kyl or

(1 76@1%1[‘1206@@9?!1@115113 Ycag@pallpipholinsZ2yli methy Dakel-Ni(3,4-

h b
iR G o DR R v cubst fuents; Re

I's ﬁﬁk@@@ée@lllérbﬁmdw@tﬁm ?r]n{okptﬁﬁhad SayhetSBoRyRY-(3,4-

which may be t sane or_different, is selected from
dichhepoplanyb)-6-emethploxiquingzoliiydeg¥ine. ani no, car boxy,

car banmoyl, sul fanoyl, trifluoronmethyl, (I-6C)alkyl,

(2-8C) al kenyl

2. A quinazoline derivative according to any one of the preceding claims wherein X?isa
direct bond.
3. A quinazoline derivative according to claim 1 or claim 2, wherein R'*is a group of

sub-formula (i), and R'® is a group R’ as defined in claim 1.

4. A quinazoline derivative according to claim 1 or claim 2, wherein R"™is a group R},

and R'® is a group of sub-formula (i) as defined in claim 1.
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(2-8Q) al kynyl, (I- © al koxy, (2-6C)al kenyl oxy,
(2-6C)al kynyl oxy, (l- C)alkylthio,
w@ keos@yebkyl sul finyl, (1-6C) alkylsulfonyl, PCT/GB2004/004137
(1-60) al kyl ami no, di-[(lI -6C)a| kyl ] am no,
(1-6C)al koxycar bonyl, N-(I- gal kyl car banoyl ,
N, N-di -[ (I -6C)al kyl ] car barm'y 3N (1-6C) al kyl suI f anoyl ,
5. andA kglummlfr{e(cﬂemﬁat)valakgdr]imgltcb ampyme ef the peceding 8laims, o;vheremR is

selegt{igj(% }&Eﬁ({gﬁng L I C éé‘)&ﬁ%\% (é%)é)e lsséa%ég,mglkynyloxy, ora

gro@ off the ERBMIR 1S a group of sub-for mJI a (i) defined
above and R is the group Rl defined above; and (ii)

t he compound of fornula I iQ-ASt one of the fol | ow ng

whermﬁ?%ﬁ? %gﬁ% ] o3 IE) (5 z)r % (}Léﬁ‘l{lé‘tlllLI‘Q}; a amgét %%BH }{)1‘ b§ ozél%z(?l is

nor p oI|n

(3- M)ém@dl%ﬂrl) @X'Xr@)cﬁclééﬂﬁf'lwl-@%mu|(M@&ycﬂbaﬂteam ne;
i chl orophen glf uran-3 ¥| car bonyl ) nor p
(3- 7@pyql‘oagkgny} ﬁ%@ﬁgqllpéxl}p}ergcyc yl or heterocyclyl-(1-6C)alkyl;

R LAY SO PR . stk spnly o o
haldgehﬁly(g)rﬁgxﬁl]é(y]\hyc&pﬁy, cyarllqo lagl)l(no carbog, carbamoyl, sulfamoyl, (1-6C)alkoxy,
CR A S M o AR T i B R

o (EEOMMIA chmonsmay MO kapmel, ,
Nqunt—ﬂﬂh—ﬁ@)alhEl]@ebanmzﬂ,l (Qé@altk@mqyl,r@ G@atkayoydery, 62-6Chadkanoylamino,

NG RRR A ltroe Sy b m 1 or ol ai m

Nhﬂdl-mgmyﬁéunﬁn@yg(pea)marﬁmhfdnglmh@ afd), and Ris a
rou defined in claim1l Aqumazollne

N—(&éﬂ)ﬂhﬂr(ﬂé@)@&c@muﬁgnﬂmmau m1 or claim2, wherein R
is agroup RL, and Ris a group of sub-fornula (i) as
defined in claim1.- 123 - 5. A quinazoline derivative

6. ac CA? E]dinﬁgolhﬁ daflyatbrRecedrdingao plage Ssdingeial /i ighydrobert, €1 46C)alkoxy
sel ected from hydrogen, hydr oxy (1-6C)al kox

and(lr%%méh;ﬁ@a&oxx zméa@}lallekryﬁw G§ o e ar K petionally
bemféclr par sub?(tjituc?[n)[g3 \xyl‘@ 3{ b%l?he C?ﬁm@ oghfff‘e‘féné b%le@te%rfrélﬁ h§8roxy, fluoro

and chloro.
7. A quinazoline derivative according to claim 6 wherein R! is selected from methoxy,

ethoxy, isopropyloxy, cyclopropylmethoxy, 2-hydroxyethoxy, 2-fluoroethoxy,
2-methoxyethoxy, 2,2-difluoroethoxy, 2,2,2-trifluoroethoxy or 3-hydroxy-3-methylbutoxy.

8. A quinazoline derivative according to claim 5 wherein R'is methoxy.

9. A quinazoline derivative according to any one of the preceding claims wherein X! is

suitably a direct bond or a (1-6C)alkylene group.
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(3-70) cycl oal kyl, (3-7C)cycl oal kyl -(1-60C)al kyl,
(3-7C) cycl oal kenyl , (3-7C) cycl oal kenyl - (1 -6C)al kyl,
whedosodwyx! yl or heterocyclyl-(l-6C)al kyl, andr@iieB2i0a/004137
any al kyl or alkylene group within a Rl substituent
optionally bears one or nore hal ogeno, (I-6C)alkyl,
hydr oxy, cyano, am no, car bbl(%i‘ car banoyl , sul farmyl
10. (I - Géqlaxlrlkmhyl@ déﬂlV%@):abctqrdmglt@pla(m-9@@)%@1119{ smhﬂlrngtlbond or

té I @il sul fonyl, (I- 6C) al kyl am no,

me Ye{‘e( 9P %mi no, (I -6C)al koxycar bonyl ,
N- (I -6C) al kyl car banoyl , N N-di -[(I-6C)al kyl ] carbanoyl ,
(2-6C) al kanoyl, (2-6C) al kanoyl oxy,

11. ( 2- eCyuinkzoliog |dglmfafq1(ye according to any one of the preceding claims wherein Z is

selele gt QI TS5 IO PR T Do skl o Qe

(1-60C) al kanesul f onyl am no and
N-(1-6C) al kyl - (1 -6C) al kanesul f onyl am no.
12 qui nAaﬂWInFlWém@éPﬂYﬁékVP@éCCﬁél@ért@P]lﬁgntlé wheaplm%ls\nﬁé%r n Rl
i s hydrogen, (I-6C)al koxy and
(1-4C) al koxy(Il-6C)al koxy, and wherein any (I-6C)al koxy
13. gr oupguintduline Barivpive avadriinghbealain 1], Whaein® is selected from
whi ch may be the sane or different,

'N}ééféifltatéa?ﬁ%@)hydroxy fluoro and chloro. 7. A

qui nazol i ne derivative according to claim6 wherein Rl
is selected from nmet hoxy, ethoxy, isopropyl oxy,
14. cya{ qpmanyinmelbhmtyfp aRedryichg o ey bimexof, the pfeceding elahox wherein Qlisa
roet

non SR P e el b Fppgteliegpetepoeyelic ing

w1t}ﬁ1151tbl fAZRhdrbRoRS @é:w@&a HBPSSRER I i¥oded 2Bl 3hMuSbWhEStRbRtaining any
Rlis nmethoxy. 9. A quinazoline derivative according to

O- Qa@rs@mé S)bondsb apd doket] vig agingi carbontéerai ot axing ritregén afbmy(provided
the g# eeg) . G(db/ 6C) al kyl ene group.- 124 - 10. A
Hﬁgﬁa{? }?ﬁ yd%‘ra Bt5YVe accor di ng to claim9 wherein X1
Is a direct bond or nethylene or ethylene group. 11. A

gui nazol ine derivative according to any one of the
15. pr et auinAeplise derivative @eeqraing to &ny;eneseltheiDreeeding claays wherein Q' is

I
selectgﬁz&og 821raf%mg\£t§f&§lh5;e9fﬂn§/l Hac} . éﬁoFlﬁgﬁeﬁac%%l%}airﬁ%g?rgd, oxepanyl,
oxagdpanyl) pylrrolilyg rp@rrbh&nyls mdpldlinyl, 18 rahpdigul Makiatinpe
grlvat ve accordin l_gaalmll whe ean|s

1.1-diopgieraby o o thmmfd?@lpe Iayloh@(lmlpen i RPEfaFRYL ol i ne
horfipie¥Bhr W S B;Eﬁi 1@t 1L By 1,

© C|%£GWB v\%erﬂziﬁﬁ dlnrgy A nor. 1@?}]0 s ur@?g‘gldgg,
tetrghgdtapgtimydisglt tﬂtmhﬂh“otmmyl lﬁrah&dhﬁnemyramyjﬂp thiohbrpholinyl, more
specqgct:a?fycinglﬁhfng for ex%mple tetrahydrofuran-3-yl, tetrahydrofuran-2-yl-,
tetrahydropyran-4-yl, tetrahydrothien-3-yl, tetrahydrothiopyran-4-yl, pyrrolidin-3-yl,
pyrrolidin-2-yl, 3-pyrrolin-3yl-, morpholino, 1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl,
piperidino, piperidin-4-yl, piperidin-3-yl, piperidin-2-yl, homopiperidin-3-yl,
homopiperidin-4-yl, piperazin-1-yl, 1,4-oxazepanyl, or 1,2,3,6-tetrahydropyridin-4-yl.

16. A quinazoline derivative according to any one of claims 11 to 16, wherein the group

Q*X!-Z- is linked to a nitrogen atom on a heterocyclic atom of Q.
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with up to five heteroatons sel ected from oxygen
nitrogen and sul fur (but not containing any 0-0, O S
wW@r0SO®7hoONds), and linked via a ring carbon apONGBRI04@04137
ring nitrogen atom (provided the ring is not thereby
quaterni sed). 15. A quinazoline derivative according
to any one of the precedi ng ¥ ns wherein QL is
17. selfeqtieazdline demwitivangdording éd am}yd)ne a2b¢ pdceding claims, wherein Q%*isa
tetrah dr of

heteiRap SR S SR en o Srbcany reosFEERREY pig ot more

substtl%leﬁl?shééfgc%dlfrcﬂn hﬁ‘lbg&idqﬁiﬂuoromethyl tnﬂuoromethoxy cyano nitro, hydroxy,
I, 1-di oxotetrahydro-1, 4-thi aziny @pﬁgerl

amib iwarhionwrdachamdyl, aptylé@yla(zlr@)lalkyhdaﬁ eIt (ﬁ C)alkynyl

(1 6@)%” el pbﬁqﬂéﬁ% L Wﬂ?’g&op ¢ 1”6}’(%)31%;/ thio, (2-6C)alkenylthio,

mgélrcﬂ{wmi@t(t%eomkylsalﬁhylatwdc)mltan RMKRRY 1(2- 6C)alkynylsulf1nyl
i onor pholin nore specifical |nclud|n

(1- GG P ) kot (1 6Oy BIATPBY P Crligflarino,

oS AN BEot opo b O SE yyhmon

N, _p&r[(DBCghl{ayl%}:a}fdmd?} Q%ﬁ_(})hlgm:d%&l@ ;6Mylkpioflloxyo (2- 6g)alkanoylamino,
Nk e Pk aieaop), Mg el ¢ "
N,Nh&l"[gf’ i a{n@ f§m>591 @ @@%@kéﬁ%ﬂl@ngraﬂm‘:{é

raz 4-oxazepany
N- (1 6@)331{36 (ﬂEﬁG)alﬂtymhsokﬁwylﬁinmoé,e@tbamaﬁ(l @Clqtﬂiyﬂm,azol i ne

R N O L A
sulf%eﬁ'(pec%ﬂaﬁtNf(@%hlkglsaﬁfﬁﬁbﬂtl Gtyaikyd25 - 17. A

quinazol i ng derivative according to ‘any one of the

N, Npdiel€ der)ﬂj,kldﬂ slfamoylih6CaalkylX2- 6@)%1&(3!11@1% -6&0atkylgr oup,

ekl R AR P CRRE Sgeno, o

N- (I Gdéluﬁr@m)hmhmoﬂmnbwowmm@x&(1 smmcoxyambmma -6C)alkyl,
hydr oxy, am no, carboxy bamoyl , ac

(1 -26¢ v%heke}n any Q].—@@aﬁml,e@y&@al(kgnjg%iﬁ(@yﬁ nyand (2-6C)alkanoyl

l .80 al
sub%t tueé-jgo |d:oﬂ)f’¥ Rne(l%/ l%%}s%%é%? o%( %ﬁ%lﬁl %l’eg%éi?cjég(%?ﬂhfé;% . h?%yvhmh may
be thé sdeke @1 déﬁb&bl{ sfeJllc?:Wd, flrcﬁrﬂ -hlﬁﬁgaxhdg ep&ﬂosyl lafid (l-bC)alkyl and/or optionally a
sub@éuggfépqﬁﬁpgfﬂy@éawltm (cgrlg)%g&k Slﬂg{ﬁlp &ﬁ@@)alkynyl (1-6C)alkoxy,

hy Xg{ffké;%%#ﬂln@c)a OZ(M %(?ﬁ%@x&ydgl% K3foyl( {2-6C)alkanoyloxy and

NRIR"Nwilérefo( R2 i6 Gy diolggn ﬂ)](:(awtﬁ)aﬂg/ll anc(R ﬁ@ydtdgam oy (1-4C)alkyl, and

whep;ép ggga g%ﬂqﬁ/l OX§6€§ §| %hgﬁp B%Irln% aqomgwlbstltuents (for example 1,
2 oﬂ\é) (Whi glﬂ{ﬁp ¥ klﬁgaﬁﬁr@ﬂkffer%tm‘eﬁbfeh(from halogeno and hydroxy and/or

| kanesul f ohyl am no,
optlblm(lly £6£Dbat1k1yht s(:lec&d:)fmnk ayeemunmmnga 4@iationyl, (2-4C)alkynyl,

GRS 5EBt b ot 2o-40mticn,

N, Norai®-ahn( IR° @6 getthels Yol dCthE BAMTRYh blonBle)whikly they are attached form a 4, 5 or

6 membered ring, which optionally bears 1 or 2 substituents, which may be the same or
different, on an available ring carbon atom selected from halogeno, hydroxy, (1-4C)alkyl and
(1-3C)alkylenedioxy , and may optionally bear on any available ring nitrogen a substituent
(provided the ring is not thereby quaternised) selected from (1-4C)alkyl, (2-4C)alkanoyl and
(1-4C)alkylsulfonyl,
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sul fanmoyl (I -6C) al kyl ,
N- (I -6C) al kyl sul fanoyl (I -6C)al kyl,
wo20d5@807p% | - 6C) al kyl ] sul f anoyl (I - 6C) al kyl PCT/GB2004/004137
(2-6C) al kanoyl (1 -6C)al kyl ,
(2-6C) al kanoyl oxy(I-6C)al kyl,
(2- 6C) al kanoy!l am no( | - 6C) al 4426 -
N- (ahd &@):Ednk phy ((246@@)kal kﬁ(ﬂ@%)ﬁlﬁaﬂ@ﬂl gr@(p) @besopt ammsubstituent on the

ringgf{);ng% éiq{%ﬁ?{ %g% %"I‘Wém&)eal : eg@?cgg @mg}c%éﬁﬂ/ ¢ attached,
optig@aqﬁo DeatskABRY notd! QiblstitubE (P @ngplQ At b g §j wl)cﬁﬁ}i%&ﬁng;m or

re substituents (for exanple
diffdgenttshiected fnohaldgdnoend iy drosly esd/ed opuqmilm alsobsgitigsnt selected from

X .- 6C)al kyl and/or optionally a
(1'4%%%}%1 %l‘ﬁzﬂ?‘éé@?‘%’é‘zed fromcyano, nitro, carboxy,
(2-8C) al kenyl, (2-8C)al kynyl, (I-6C)al koxy,

hydr oxy(| - 6C) aI koxy, (I1-4C aI koxy(I - 6C) al koxy
18. (2-feqyiaracdine gerivatioe ecatlirg g ose ofribe mecedlmehaenaa wherein Q" is a

Sor (6| %@&?g ﬁ?tm%aﬁg H\E%e%}gléﬁ(n t1o%gﬁ}l F%f@lnp éﬁj‘% 8%Bﬁ%eter&atoms selected

fron0ptygehphitipgde@rsalphng or nore substltuents (for exanple
1, 2 or 3) which may be the sane or different selected
from hal ogeno and hydr oxy and/or optionally a

19. S Ub 151 Eﬂ) ?9&1‘?&? &hg ¥c§‘ﬂgig{n 2!)3( y(h?rehréé Askce)e?elcke%rﬁ’ m furyl,

thm@l ﬁ}@cﬁykpm(wlylé}ﬁ)m]ak(dyly oxazohya iodazelylothetzobi, 1mthiazd>]lyb 1,2,3-

n at to whi t edfor a4, b5
wiazgi 6 et Ol PRl ot GO caiei ol 5
substituents, which may be the sane or different, on

an avail able ring carbon atom sel ected from hal ogeno,
20. hydy guinazaline 4@ edtivg Iaccam@ing e &G)enel«;ﬂcmmﬂdmﬂ thrdlnr@yls a9or

10 e sl esottalints SEe AR SoHBeoLpicop s o or more

hetef3ABSIBS §Hl&¢65)fr§1ﬁ|o%?%c§1dnftfo‘g% of stgha! kyl, (2-4C) al kanoyl
and (1-4C)al kyl su onyI 126 - and V\herel n any

(I-4CQal kyl or (2-4C) al kanoyl group present as a

21. S Ubi\.t 1{1H§zoim ﬁvaﬁvé 'a rctlﬂg Peaal?ﬁ/flé% 5?%3& lsjeel‘écte\:’ﬂ %rgm

rogen aromt o are

qumonhylofsaquhmomga,rcﬁnmmyp Quﬂﬁtcﬁu@u tmthauazam Squidaalig¥amdbgl,
or 3) whi be the sanme or different sel ected

lsomdoada @%Mb'l ah@azcrﬁ @nﬂxperaﬁal/dazolﬁlpb@ryﬁmlwlsd or purinyl.
substituent selected from (I|-4C) al kyl and
(l1-4C)al koxy. 18. A quinazoline derivative according

22, toAaqmnm&neﬁeﬁMVpramdinggo o yadmesof cldims dito 1Q wherainSQ? is an aryl
or 6 nmenbered h teroar ring which optionally

groupsstesiedsTasm by ﬁ%ﬁ@ﬂhﬁﬁ%r oat ons sel ected from oxygen,
nitrogen or sul phur. 19. A quinazoline derivative
according to claim 18 wherein Qis selected from

23. f uyqyinazoline derivative according to any one of the preceding claims wherein Q?

optionally bears 1 or 2 substituents, which may be the same or different, selected from
halogeno, hydroxy, nitro, amino, cyano, carbamoyl, (1-4C)alkyl, (1-4C)alkoxy,
(2-4C)alkanoyl and (1-4C)alkylsulfonyl, (1-4C)alkylamino, di[(1-4C)alkyl]amino, N-[(1-
4C)alkyl]carbamoyl, and N,N-di[(1-4C)alkyl]carbamoyl.

and wherein any (1-4C)alkyl, or (2-4C)alkanoyl group within Q* optionally bears 1 or
2 substituents, which may be the same or different, selected from halogeno, hydroxy and

(1-6C)alkyl and/or optionally a substituent selected from cyano, (2-8C)alkenyl,
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thienyl, pyrrolyl, pyrazolyl, imdazolyl, oxazolyl,
i soxazolyl, thiazolyl, isothiazolyl, 1,2,3- triazolyl,
wa 25430763 azol yl , oxadi azol yl, furazanyl, thi apkEEBROM/004137
or tetrazolyl. 20. A quinazoline derivative according
to any one of clainms 1 to 17, wherein Qis a 9 or 10
menbered bicyclic heter oary'l12t7i'n system which .
(2-86plkymal (L6 Dallony. 12-66dadkaoyhi?2- dhalkeraytxdrandaR & t wherein R 1s

narghey gt ook BIRES toalogRl eRILho i, QeigHR bl CRacsalon i

R® 08 RP @piiGiehiliyheams @ué BOmorey/dubstitaestb(faobxdiyple 162 on®) whith may be the
qui nazol i nyl @cght hal azi nyl, qui noxal inyl, in

, Iyl
same epflifigeiny peled ﬁ@m{'hag}gyp(’) apbhydeRY é{"qj/q)r’ optional?yoa Bs/ubstituent selected
fmnpg %io .%294%51’ko?§n20thi azolyl or purinyl. 22. A
un( Sl e

naz errvdtive according to any one of clains
1 top Rt@nd RPesgeiher @Rhitise mitropenyitomrto whictethey trechttaciosth form a 4, 5 or

phenyl and naphthyl. 23. A quinazo|ine derivative
6 meBbIrArAg “thbchgf}%ff‘s ‘\éﬂfecoafauf ﬂ’éyq%ﬁle\‘félﬁlﬂ hﬂ@gaPHPﬁ%ﬁayvh?éFse% o)

subsBRldnfY) @Jh'(iﬁ)ﬁflﬁg)?ﬁéthl sQhe Br SRednk LHER Srailifle ﬁlﬂﬁ RBHoR Gtdn Selected

sanme or ent, selected from hal ogeno, hydroxy,
fronnh4logenoahydroxy, € y-dadalk glaand { i@yl alkyleneti@)xyl, Ryd may optionally bear on

s et LTI L 0 Y LA

1 S\ (1 b l.
R

O al kanoyl grou
wi tahidwhegeiopry drdTalkybenZs4@aliranoylsiow presrith Asa S\Kﬁ’tlgwnt on the

. be t di f ] t. | ect
ey RSP R a5 R PSR
opti§ﬁlil1§iﬂetakb%ﬁe of € biedtifue M (f @R@mple2; 86r 3), ket may be the-same or
~ (2-8Q)al kynyl, (1-6C)al koxy, (2-6C)al kanoyl,
diffgrgntg Eﬁ)léﬂt%gﬁi@mllﬁ eag anANR/AROXY fitskéoreqphionaliysa sipgtigatselseted from

(1_4\(%%1#g]i?a%ldl<dl4c?@ga%_i s hydrogen or (l-4C)alkyl, and

n-any alkyl in Ror R optionally bears one
or nore substituents (for exanple 1, 2 or 3) which may
e the sane or different select egﬁfrom,h Ich enp a
i I

b , d .
24. 1y o GRPAERIE JET B SRRATTIRE40 S\FE 27 (VEHEM QLR ORIRTARY Spfstituted by
=14 . ;
T
nitr@ranfinoyeybes, edrbainogl, (h#Chelkided -4Cmlkoant @H4C)ebkygey] and
-4k stieain b Ekumer ahic-EhnbuTaga A B HicSbamoy,
and??)},%%g%@%ﬂ@% 1from hal ogeno, hydr oxy,

and (1-3C) al kyl enedi oxy, and nmay
optandrvieirgin bew (2-66)adlrapoghgipiainl asubstiigenti canrQ geptiogally bears one or

supstituent .(provjded the ri IS not. there
twogtBRLnen'S S CERY be B shRE of pitfbaat. SR 1o TS B and (1-30)aik,
andhn(lvitkeeia lakty (5408 loroup in a substituent on Q? optionally bears one or two
substituents, which may be the same or different, selected from hydroxy, (1-4C)alkoxy and

halogeno (particularly chloro and more particularly fluoro).
25. A quinazoline derivative according to claim 23 or claim 24 wherein Q’is

unsubstituted or substituted by a (1-4C)alkyl group, a (1-4C)alkoxy group, halogeno, amino,
nitro, cyano, carbamoyl, di-[(1-4C)alkyl]amino, and N,N-di[(1-4C)alkyl]carbamoyl.
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and wherein any (l-4C)al kyl or (2-4C)al kanoyl group
present as a substituent on the ring forned by R and R
w0 ogsobisss with the nitrogen atomto whi ch t heyPGF/€B2004/004137
attached optionally bears one or nore substituents
(for exanple 1, 2 or 3), which may be the sane or
different, selected from haI]é'éeno and hydr oxy and/ or ).
26. OptA qmadizloj/madsmmwc aeronding & sot eu dfitmpretediy elhingd wherdin R” is
E(Dl -4C) al koxy. 24. A quinazoline derivative according
hydogen:| ai m 23" wherein Qi s optionally substituted by one
or two groups, which may be the sane or different,
sel ected from hal ogeno, hydroxy, nitro, am no, cyano,
27. carbawogdoling Her@Yiak kydordink ta@yyonetyhe plzcefm)&qzlﬁm\yherem ais 1,

g)nd (1-4C) al kyl sul fonyl, [(Il-4C) al kyl]am no,
! i[(lI-4C) al kyl ] am no, N-[(I -4C) al kyl ] car banoyl, and ,
A-di [(1-4C) al kyl ] carbanoyl . and wherein any
(2-4C) al kanoyl group in_a substituent on o t j onal I¥
28. ped¥ quinprelise demintiye setarding i any o Arhepise g% pipetein an R’

is 1n0[fxe Bé\lfﬁf 851?18111 on ﬁ% a[%‘ler&d%tﬁé ;%RI Qe cRE @roﬁL %@ﬁé‘ Yzlyano nitro,

group 1tn a su St uent on
hyd@y%h@ﬂ@lﬂwrdmmlﬁ)ﬂ SheChlkINe- &D}a]i{enylu En8E)alkymiyt H(1 166y alkoxy,

same_or differen droxy
ol io R Ok R B oo O R Cuf LPE PN
hq?dbl arly fluoro). 25. A quinazoline
di- [qoér(?)\?a I've according to claim23 or claim24 wherein
@ is unsubstltut ed or substituted by a (I-4C)al kyl

29. g;%guingzcﬂg'l ¢ ?at%gl)%(fcg{il%g g&i{}r?e]gcgfﬂﬁ%gggn%cﬁ% Q}rﬁir}lsr Qherein the
grodp & §ld-rofmly! ] carbamoyl . - 128 - 26. A quinazoline
c? rivative according to any one of the preceding

clains wherein R2 i s hydroges 7. A quinazoline
derivative according to any @ (R, precedi ng
clainms wherein ais 1, 2 or Aqumazollne
derivative according to any oné of the preceding
clains, wherein an Ris in thdipara position on the
anilino rin and this is sel e(;t)ed from hal ogeno,
cydho HTWll"’f(rgls agrae ysubsiermela (i f | uor onet hyl
(1- 6C) al kyl, (2-8C)al kenyl, - 8Q) &l kynyl ,
(1-6C)al koxy, (2-6C)al ken ), - 6C) al kynyl oxy,
(I 6C)al kylthio, (I1-6C) alk no and

-[ (1 -6C)al kyl ] am no. AZuiNgizol | ne derivative
accord| ng to any one of the (secedl ng cl ai ns wherein
the group of sub-formula (iiR

(iii)

where one of R"® or R is hydrogen and the other is halogeno, and R'¢ is halogeno.

30. A quinazoline derivative according to claim 29 wherein the group of sub-formula (iii)

is 3-chloro-2-fluorophenyl, or 3-chloro-4-fluorophenyl.

31. A compound selected from one of the following:
(1)  N-(3-chloro-2-fluorophenyl)-6-{[1-(isoxazol-5-ylcarbonyl)piperidin-4-
ylJoxy}-7-methoxyquinazolin-4-amine;
(2) N-(3-chloro-2-fluorophenyl)-7-methoxy-6-({ 1-[(3-methylisoxazol-5-
yDacetyl]piperidin-4-yl } oxy)quinazolin-4-amine;
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in formula (1) is a group of sub-formula (iii) where
one of R15 or R17 is hydrogen and the other is

wha006980165 and R16 is hal ogeno. 30. A qui nazol PEIEGB2004/004137

derivative according to claim?29 wherein the group of
sub-formula (iii) is 3-chlorgo-2-fluorophenyl, or

3-chl or o- 4-fl uorophenyl. 31 1R conpound sel ected from
one of3)t heNf@tdhbwmp2gflugrophenyl)-7-methoxy-6-({ 1-[(3-methylisoxazol-5-

i V- (3-chl or fl uoro n | so azol - 5-yl carbo
nyl ) pi per i ?ﬂﬁ??r @ﬁ%@@} %fb@f‘%%l&&ﬁ&%?lﬁs SMR%4- ami ne;
( 2) @ N-(3-chloro-2- ﬂuorophenyl} -7- methoxy—6 -({1-[(5- methyhsoxazol -3-

~-(3-chl oro-2-fluorophenyl) -6-({I- [( met hyl
i soxazol - 5¥1)§ﬂﬂ?(ab’éh3we}1§lrp‘é1ﬁ}@iﬁm1%10hn -4-amine;

A 0TSt Ao S e (T peihylisgrag+
oxazol - 5- yﬂ)d&t&ﬁrt}@]pyﬂehﬂhp@yl}dﬂxp)qﬁrmlzohn 4-amine;
} oxy) qﬁl;l nazol i n-4-amn

/1-(3@nl oNd3?11ﬂQf98rﬂb¢¥éBl}qn)3’1)77 methesyp- 61([{3 methylisoxazol-4-

[ -[(5-neth

yl ggzar ggnyﬁ])pl pe e%ﬁhn 4}370} xil)é]bllmr?g%% am ne; (5)

N- E ?SCT)I ;)rhN-(Z dhllcbro@ﬂh(ﬁnpﬂle)nylb @Htlh[@%ﬁ-cﬁm@l{hyhsoxazol -4-

-me i soxa

| ) car bo ny% ﬁam?ﬂélrw}vaha TRRLDSIYARINAZ - framing)
g i’a?’g' or 8 3: Jh'ldi@ IORRGBYh Sy H-TRIeXY-6O [ {bydidid-3ret hy!
)

C ar bonyyl]cmbpayh)Mpmcﬁn%H}Ib)W}Q}unmhoﬁ amieani ne; (7)

|V i ong {ﬁﬁqﬂlpgogg- DRI hethoxy-6-{[1-(pyridin-2-

yl )car bony&ﬂcaﬂbaﬁyv)ﬁpéh&n>4L§1ws<>y}q1ﬁnmhhmmenazol in-4-
am ne;

H3- ch(l&g o) N-BrahderoBngropheny het-hld x(2- f@rqy[l]pq(qgsdm -fiyhlogy}-7-

3(/I9;:ar bonyl hﬁ{&gg}éﬂh&oﬁnw ;mf% }qui nazol i n-4- am ne;

K3- chliano- &= @thwr@mﬂtﬂmb?)helryl‘yel Pax@sofatdli5-{leabbalylipigeridin-4-
yI car bonyl gfl peridin ] oxy}qui nazol i n-4-am ne; (10)

. (|3] chl or BUOX}Herdredhsxy ﬁ%@z ‘fﬁm{@ furoi/l ) pi peri di n-
N {3 %xor 50 (;u}gi%g éﬁ}‘lyprhﬁ al?;5(gox zo[d B eﬂTyélg(r) azal->-
yl) pi peri dynao@tyl}ﬁlﬂaﬁbdyﬂ 4@4mty];qmmu]1m4mﬂuna 4- am ne;

(12) N-(3-chlo 2-fl uoropheny
{3001 e TSTOpRT B 1 G BT Ay Aoy piperidin-4-
} oxy) qui nagbi - ¢nAMldX§quinazolin-4-amine;
(14)  N-(3-chloro-2-fluorophenyl)-7-{[1-(2-furoyl)piperidin-4-yl]oxy }-6-

| -
y
A
i
yl
|

methoxyquinazolin-4-amine;
(15)  N-(3-chloro-2-fluorophenyl)-7-methoxy-6-{[(3R)-1-(2-
thienylacetyl)piperidin-3-yl]oxy }quinazolin-4-amine;

(16)  N-(3-chloro-2-fluorophenyl)-6-{[(3R)-1-isonicotinoylpiperidin-3-ylJoxy}-

7-methoxyquinazolin—4-arrljng;

(17)  6-({(3R)-1-[(2-aminopyridin-3-yl)carbonyl]piperidin-3-yl }oxy)-N-(3-
chloro-2-fluorophenyl)-7-methoxyquinazolin-4-amine;

(18)  N-(3-chloro-2-fluorophenyl)-7-methoxy-6-{[(3R)-1-(1H-pyrrol-2-

ylcarbonyl)piperidin-3-ylJoxy}quinazolin-4-amine;
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(13)
N-(3-chl oro-2-fluorophenyl)-7-{[I|-(pyridin-3-yl carbony

wo 2@sp3076%li n- 4- yl ] oxy}-6- met hoxyqui nazol i n- 4- BOT/682004/004137

(14)
N-(3- chI oro- 2-fluorophenyl)-7-{[|-(2-furoyl)piperidin-

4-yl]oxy}-6- nmethoxyqui nazol 134“9 4-am ne; (15)
i V- (3(1:,9 | oNg3zhidradrBisrephenyl)77-methosyb- H(Z{Ii)(lam) | - (2-

t(i11|6)e nyl ace{hYer?yP eornlyﬂplpendmyé lrﬁc)f%}}allilfnggo m- gnﬁ'neam ne;

11 - (3¢20h! oNQ3Zhidro @ Bdiephenytbe-{ [(§R)- ?XE-EHI‘O?I)ﬁpéﬁ’&h@%lﬂoxy} -7-
pi peridin-3-yl]oxy}- 7-methoxyqui nazolin-4-am ne
6- ({ (3R) - | MEPXHEHIAOYRI4JAAING: y| ) car bonyl ] pi peri di n- 3-

et or b MG BIRE R Yo oo RS RS a2 o) 7

chl or uor opheny |
( 18) methoxyquinazolin-4-amine;

hl or o- 2-f| uor ophenyl ) - 7- met hox 3i?7)-1-
by of2b: gyr@achm;% e B Beor iy 11010

|
L8 chi or o 4P RarSeNORbE - F i he gnerstapine .
t hi en{@3¢ ar Ne[Bydh)qroRefluatbphedyi) 71-methog HoAHIR ) h{%#- ani ne;
20 . . .
( (23 chl or BioVaceyDBinsEAR3-YBo¥y laginsgolin- f“fn?nﬁﬁ' oyl ) pi pe

i di ncza%yl NO$Yohiofo- 2B LS8R ;’l)nﬁﬁl@ﬁﬂoﬁy% - @ 0e1-[ (1 Zhthyl-1H-pyrrol-
V- (3-chl oro- 2-fl uorophenyl

r
[
)-1-(3-fui byﬂ)):mbpeylﬂ;dpemdn&swl}@quulfrazolm -4-amine;

h [ | - 4- am ne; _
v (3 Btfor S5 PR b5 mmeony S (ol g el
h |
(23 nstc?LP?P?S‘wtﬂ?ﬁﬁgiﬂ#‘ghﬁe’ﬁi‘?ﬁ@wm‘hmmmn am ne

[ (3RO Nr(érﬁyica@&k}mqrome@&)ﬂdmﬁﬂrgxy -6- &(312) 1-[(3-methylisoxazol-5-
I
L R AT ol clin-amines )

- met hig7) | H-(@yohtaeb-2- fluorophenyl) 7- methoxy-6 {[(3R)-1- (4 {N N

2-yl)carbonyl ] pi peridin I)/l }oxy) qui nazol i n- 4-
(25) dlmethylcarbamoyl} 1H-pyrazol- 1 ylacetyl)piperidin- 3 yl]oxy}qumazohn—

- (3-chl orgagm%um Ophenyl ) - 7- met hoxy-6- ({(3i ?)-1-[(4-
ni tro-mpyrazo

yl') aceByl | pi(Behiatd-Bagrbpleny)) uinntiorl6nt (B RYAi- (mcya(n%DH -pyrazol-

A~ (3-chl { hox 3i ? 3-
et hyl 1 soxibeesDbERdRey b araain apiet L
} oxy) @9 na;‘?gi RBAClﬁH}o[‘?—ﬂuQ%Z)henr%)annno] 7-m{ethoxyqu1nazohn -6-yl}oxy)-

(3- ch or o- uor ophenyl)

[ ( 3 R -I-( 4N{pkl,etxkiprmt1ﬂylle€la¢d®mmyrhqle

(30)  N-Benzyl-4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
yl}oxy)piperidine-1-carboxamide;

(31)  4-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-
N-[4-(dimethylamino)phenyl]piperidine-1-carboxamide;

(32)  4-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl } oxy)-
N-(2-phenylethyl)piperidine-1-carboxamide;

(33)  4-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }oxy)-
N-(3,4-dimethoxyphenyl)piperidine-1-carboxamide;

(34)  4-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl } oxy)-
N-(3-fluorophenyl)piperidine-1-carboxamide;
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| //-pyrazol -1-ylacetyl)pi peridin-3-yl]oxy}quinazolin-
4-am ne; (28)
WO 2¢0308116%r 0- 2- f | uor ophenyl ) - 7- met hoxy- 6- { [ ( 37P)F/GBEeD4/004137
yano-1|//-pyrazol | -
yl acetyl) pi peridi n-3-yl ] oxy}qui nazol i n-4-am ne; (29)
4- ({4-[(3-Chl oro-2-fl uor opht J) am no] - 7- met hoxyqui naz
ol i n- B5y1 } x{A- {(3AClFih@h&ﬂppm@hermlmme"émdmmmam(lmeﬁ yl}oxy)-
I V- Benzyl { hloro I uor.gphen am ng
noxyaut naz T SRS BT el R
(31) (36) 4-({4-[(3-Chloro-2-fluorophenyl)amino]- 7—methox%/qu1nazohn -6-yl}oxy)-

4-({4-[(3-Chl oro-2-fl uoro?henyl)am noj - 7- met hoxyqui naz
ol i n- 6- y| } Yxdrthienylpiperidine-1-carboxamide;

{0 LAl M G PR bR o e % RRKABLR 5-31) oxy)-
4- ({4-[ ( 3- B -tienyPpipéridines pleatbpkdmideno] - 7- met hoxyqui naz
ol i n-6-yl }oxy) -
N-(2-phenyl et hyl ) pi peri di ne-| - carboxam de; (33)
32. g %} I chéi% fglhﬂh)g pPepardiod Ut QRDERYSIRMRhive SFRAOPSMAIHA DAL defined in
any dn¢ 8f the ¢ireveting)xcigimewhirip ppeessdiomprisescatheoxam de; (34)

10 Iwoéﬁgkﬁég&%%%3%%%%nmmun&8f£€?@n%n%?F]no] 7- met hoxyqui naz

15

20

25

AN-(3-fl uorophenyl) pi peri di ne-1-carboxam de; - 131- (35)
4- ({4-[ (3-Chl oro-2-fl uorophenyl)arruno] - 7- met hoxyqui na
zol i n- 6-yl } oxy) -
N- (3, 5-di net hyli soxazol -4-yl)p
(36)
4-({4-[(3-Chl oro-2-fl uorophéhyl)a
ol i n-6-yl }oxy) - iMﬁQ-thienyI
(37)
4-({4-[(3-chloro-2-fl enéépanino] 7- met hoxyqui naz
ol i n-6-yl}oxy)- "-{3- ridine-|-carboxam de.
32. A process forRthe prepar tlon of a qui nazoline
derivative of the Formula | as defined in any one of
the preceding cl ainms, which process conprises either
Process (a) reacting a COGmﬁnﬁHIDf the Formul a :
myla wherein R3 and a are as def.ined.in claiml
Wheaeﬁ’@l Roﬁ@d aprerslefined @ q%w band encpfthhe thens hydraxyang e other is a

gro@li({: et hé@ ﬁldclh £ bieMitbn t8 tdrfudd ¢ IP réx&%tt el éﬁg} ﬂan(: dnal group is

at any uncti onal group ect
plotmstecbffsmcgssary,

@R3); car boxani de;

noj - 7- met hoxyqui naz
oiperidine- - car boxam de;

with a compound of the Formula III:

Q*2x'-z-Ql-x*1g

Formula III

wherein Q', Q% Z, X? and X have any of the meanings defined in claim 1, except that any
functional group is protected if necessary and Lg is a displaceable group:
Process (b) modifying a substituent in or introducing a substituent into another quinazoline
derivative of Formula I or a pharmaceutically acceptable salt thereof as defined in claim 1,
except that any functional group is protected if necessary;
Process (¢) reacting a compound of the Formula II as defined in respect of process (a)
above with a compound of the Formula III as defined in process (a) except Lg is OH under
Mitsunobu conditions,

Process (d) for the preparation of those compounds of the Formula I wherein the group R!
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with a conmpound of the Formula I11: Fornula |11

wherein Ql, @, Z, X2 and X1 have any of the neanings
walefosiantes n claim 1, except that any functi onabChGBLN®4/004137

i's protected i f necessary ang,Lg is a dlsplaceable

is 2 0O i B B ol ?feﬁulv%pﬁn%ﬁ%f%é?g S0 Ihe B DgRhiad wherein R' is

a (1 Q@M}Mﬁ(tyl%(—@upf Formula | or a phar rraceutl cally
acceptable salt thereof as defined in claim1, exceﬁli,
isa

Procesmte) anforthmpieperaten of o qommﬂDdSletté@IFDIfmlﬂéééélﬁmily
(1- 6@;@%6 S(Zggé gl%%gltog&g(g%@ rlzgo (r)])?}a;%fr g}ggee/uéalzqrtﬁuko%mluia

conpound of the Formula Il1¢*ag®defined in process (a)
except Lg is OH under M tsunobu conditions, Proce

wheseg XF or Ot ped Qr ispadsneshingfaimho Sy taoreaeinte scforRgId of the
Fornkfih Whgry 1 ﬁh eyzcgé[ t%t%ﬂ? leilC-thl]Iﬁ%rOLllé)slé @r&X&E&’ i@hec?ssary, with a

grou eava ul nazol rivative

compmmdmmm)mnma\m@mg; whdRini Kl B a(dl @hhdykcqz-ﬁcgalkﬂwl (2-6C)alkynyl,
Procesgs (e) fior th epar at those conpounds of
or a gloup Kb rrifra IWQEE‘PE‘E Rclpim % adisplageadle group;

Proc{egs @F) %i‘ﬁﬁﬁr&ﬁ%&‘aﬁo&%‘f B8 kgﬁﬂﬁéﬂrﬁﬁ %t t&chﬁnﬁ[aoP\@h&Emt@]e Q’

fornmula : wherein X3 1Ts and 4 is as defined in
contmhaomRB],s dgyontiams rdhe)dkoxf orsubgitpied ft-66halkiry Sonpror a(1-

g ifispiet sttriefed L aCEiRmip Erod bsrBimeTon 4 fiBine

den\faﬁﬁlmﬂf heRbrmbi. T WRLERIQH, cdriaias 6 RO @Iléi)\ﬁltalns ahydro group or a
(2-6C)al kenyl, (2-6C)a kynyl or a group Q4 where

primpey qyseeRsidareaming g<15¢1m amaeproaﬁ@ltel_g is a displaceable

Proc% nfé ungg efc)’rtséﬁgérf gl (ﬁi[ﬁhé g)ggtﬁsn fége F@&IQE%%ereén Rlis
subsﬁ&luedsbpar g T whSrein Ths Sloceddifeonyt (DBCIMlRSaining, ad[((lt

roup_or a 6C) al kyl am no_or substitut
SO ey B mTHonayFstipo. (RS BIKY g, (lofC oA iny! and (1-
6C)al {ﬁ%ﬁgf e A& o\sﬁq}g'ravcgo E»g%i&r}ghigﬁ Lé‘%‘dﬂr %)r(d)}ul‘ééﬁrtg;re‘i' é;pt%t if&eroup R!
is repiactaalamyh a)lgrm@dlfndag’ yherginric ig Iaamfplz&:BalﬂB Qrovpy amat R isa group R!
i

I

protéé@%%r F E&:eisrsah rj nglﬁh ?%ﬁ-%o{lllﬁcgg@ntg{e/ cg%)uzﬂo’ﬂﬁ a’]l“gé as[cﬁ:bfmed above
excepﬂ thﬁ@)rafl fkydtzmbF gnoyp isgprdiettd ifGEredshnyt suI f onyI t he

Procle @')Ito&eg&&eg&c oun omhich i of. formula (1) except

lg
1a
R XN
~
A
formula VI

wherein R and R'® have any of the meanings defined in claim 1 except that any functional
group is protected if necessary and Lg is a displaceable group,

with an aniline of the formula VII:

(R,

N

2
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30

is replaced with a group RL -Lg wherein Lg is a
di spl aceabl e group, and RL is a group Rl except that
WO 2008@3076%) i n place of the group T , and furt hBCT/GBa104/004137
any functional group is protected if necessary, with a
conmpound of the formula TH, lgﬁerei n Tis as defined
above except that any functi‘onal group is protected if
formpde¥&sary: Process (h) by reacting a conpound of the
whelc®f BBLAY &) bave Itl?e I}(%an rd%hﬂeﬁnaagﬁﬁl I&&%t 9{/ fdrﬁﬁonal
neani ngs def n |n C 1 except that any functional
grougrio pmtd:c?oe(mf atastay dnfl wheess gerigaaiod i4 goriveniantly performed in the

dlslfaceagb ro , Wwith an aniline of the fornul a
presgpae.of asujtablpiafid, 4133 . forpul a V wherein R3 and a have

Pro&3y (i ?f tf&ethé"gfh'f)'aﬁﬁ%n defHosethbrhpbunkiabfMhé FogmeRAtwidiah Q' is a
any function group is protected if necessary, and

nitrogee pemtmrnr@hat@racyquirgw@ Jodied éo thergroyp %@Wfacrm&rdtrpgﬁm tibe coupling
presen aci.d, or Proce
of a B@RE ighe B L8 GpaimaBmi CHEDRaPs ger'o? Sub-fomula )
is a gﬂ%ﬁE Q) ButiRorbilA(x) IHLth;éron el mymuﬂgu&m BFoRPYEpipteciddfifecessary,
ed to the grou?ré( tydarlng ni t he coullnlg
withoef campavgd @fi fiernafla 1) (- QUITEYY Cbzreﬁngir?é R As defineghin claim 1 and
t hat the group of sub-formula (i) 1is a gro
Lg%g'f aﬁglgf%fﬂﬁ%l a (x) HQ-X -0, and an§/ %unctl onalg P

Pro&iso{p | Topthepegasioh bof ﬂ@@@sa?rﬁp(){deof fhe&?o@muhdlde:ﬁne)in claim 1
fornqla Q-X-Z-Lg, wherein Z X1l are
whegrdh (hdgia piirogea PeRtANEgAeieEoGYELY; 'égr%?\}}f%@d i @Epz- ngBB by&ring

n1tr<§gg)1 a(q%r f d%rgl[lﬁ Bl AN l\ﬂilotév&]@ze s&lﬁ'%&éé?égéogﬂé] dflthe coupling of a

elnclaiml refn i trogen
compOtmtcad)ﬁlihB FohatleTcxyeptyhat gieogrpup bhkeeformulah(e) is Zgrchpcnfpub -formula
asring nitro

(x) H@ Cj( -O-Sg}dcpnmfg%@gglgggﬁé? }s;r%ﬁgtpﬁ ét’o g%s’g;q%/:] &uﬂl{h a %ompound of
fornffRPUOINOL-ENSHERLIY! And X! EXGEREAAL ddifh Broup of

ornu i) 1s agroup of sub-formula (x) and any
and fw]mnataftenaiy Igotwpng sropp ttae st present ismeme vy conkentipngl means.
conpound of formula Q -X -N=C=0, wherein 2 and X1 are
as defined in claiml1; and whereafter any protecting

33.0r %Brdc@@tacb&dﬁng§ @Rimi32, WRSRMET: R léwﬁggidupl’sél'ected from
means. 33. A process according to claim wherein Lg

hydfoxyh chlsaw bngrogrooup sel ect ed from

34. A pharmaceutical composition which comprises a quinazoline derivative of the
Formula I, or a pharmaceutically-acceptable salt thereof, as defined in any one of claims 1 to

31 in association with a pharmaceutically-acceptable diluent or carrier.

35. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 31, or a

pharmaceutically acceptable salt thereof, for use as a medicament.
36.  The use of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable

salt thereof, as defined in any one of claims 1 to 31 in the manufacture of a medicament for

use in the production of an anti-proliferative effect in a warm-blooded animal.

SUBSTITUTE SHEET (RULE 26)



hydroxyl, chloro or brono. 34. A pharnmaceutica

conposi tion which conprises a quinazoline derivative
w@Rooshao76r mul a |, or a pharnmaceuti cal | y- accepp@iGe2004/004137

salt thereof, as defined in any one of clains 1 to in

associ ation with a pharnmaceujiqcal | y-acceptabl e di | uent

57. 00 R o BP0 L Bl e

of sachphatmerterticicedrhptisas a@mr@dnéxﬁlgaalsmdtdaﬁhﬂcaf quii@bliké Gerditive of
a nedlcaneﬂh 36. The use of EU|nazoI|ne derivative
the Bermula I, iop 2 phprgnaceutisally a%@awﬁk&@ tthereefi 95 dedined impmeone of claims 1
to3palt thereof, as defined in any one of clains 1 to in
the manufacture of a medicament for use in the
production of an anti-proliferative effect in a
war m bl ooded animal .- 134 - 37. A nethod for producing
an anti-proliferative effect in a warm bl ooded ani mal
in need of such treatnment which conprises
adm nistering to said animal a qui nazoline derivative
of the Fornmula I, or a pharmaceutical acceptabl e salt
thereof, as defined in any one of clainms 1 to 31.
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