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QUI NAZQLI NE DERI VATI VES The i nvention concerns certain
novel qui nazoline derivatives, or

w@basoeasut i cal | y-acceptabl e salts thereof, whPCIYGB2004/003911

possess anti-tunmour activity and are accordingly
useful in nmethods of treatnmentlef the human or ani nal
body. The invention al so concerns processes for the
manuf acture of sai in I ! , to

phar maceuti cal congggﬁgﬁzéidéﬂiggﬁgbégubégiland to
their use in therapeutic nmethods, for exanple in the

manuf acture of nedi canents for use in the prevention
or trdaenevantiof cenderth dertaimunoveli gemaelingderivatives, bt ooded

imal such as ma M& of thﬁ ﬁurrent tr eat nent
rPB@l%gutl ydeespiale Al dhereqfy Yhich PR epRanibRgraE Retivity and are
¢ [
LRl P RURb RN M Al GG MR RaIRG! 386 fvention
sisotchpeirss prodessed fou thermapruddoiire o sdid quindzolthetderivatives, to

unds used in_such treatpents are enerally t oxi c
tpgg@w?%ﬂ%gme?ww&m@m@e@ efe el e in HisFapeytic methods, for
Rkl fcShhRralaR FindaiRihis 36! Uk iff Bk HEyRBOR L Gbent of
ternative approaches to these cytotoxic anti-t
agkdtisnair disengeria ratwmrbldbﬂ@d%mhlcspeld as fhan. exanpl e
sel ective inhibitors of cell %nal ling pat hm¥f
Th ese My the curpmt rataieat seigngsitppdiseases feauleng Fem the abnormal

: aﬁfso?%tf Sh@.&l?& %B’ Féfat?cfﬁ ds‘ﬁglg Qﬁ;r&s%ﬁﬁscig Llﬁ?(? I:% \61311 }ﬁgﬁie c%ﬁ#é)%ﬂds that
pilobia DN A synthdsid 4irl dellelaapiolifosisds ST@atel voripoeldssisdé in such
effects. Eukaryotic cells are continually responding

tsatmens e gereselletericde spllshaarever Gaisieshansad eﬁfmﬁe prapidly dividing
&l@:]gélﬁh %ﬂdr&ﬂlr%gfly\@a%rb&%%%f?mw tArl{e?na ﬁ/e %i)gr%nclzhc’es to Ell:lhgscgytotoxm

s regulate a w de vari et respon
Iaﬂt1-ltthﬁ01§31€elgbnﬂs rgd ¢itendy bé@E ldé%l@ﬁeldofbr eﬂaﬁlﬁlerserébﬂl@é inBibitors of cell
apoptosis and nmotility e extracel |l ul ar 1gnals t ake
ﬂgealllag ma@srlwaas dThese é@ee af lnétbytocﬁ arg dikellylte ha epetentlal to display

w.h factors as we aracr
g%}gar CeA s ]tVItPI of a%ilonbalgﬁlgﬁ%tamtogr %eglé s% arenﬁm?y to reduce the
fcﬂﬁﬁﬂﬁ@ﬁblf B @hdrﬁiﬁ}q&ts%s’émg uhwafed bidaBeecti.nt egrate the
extracellular signal to the intracellular signalling
pat hm@ykaryoheﬁﬁfsmrecwmslmmsmdmgetosmaglwadweas:er@@@cwlh:éar signals
ndi vi.dual

B TR BERa R R, edirp il e o SethiSy THRSS sl rogulate a

Wil dricty SNBHYLRA] ﬁﬁbdﬂﬁ&QS%H%élhﬂﬁg hhﬁfefaallﬁ r&#f8bRtiation,
process of t he phosphoryl ation of proteins that are

ppepsdsieand motihy. grherestraicstiulof sighals takditheefosm of @l divdrsr variety of

soluble factors including growth factors as well as paracrine and endocrine factors. By

binding to specific transmembrane receptors, these ligands integrate the extracellular
signal to the intracellular signalling pathways, therefore transducing the signal across the
plasma membrane and 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
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responses. The phosphoryl ation status of target

proteins is regul ated by specific kinases and
web@sphatases that are responsi ble for the regedEHGBRIV4/003911

of about one third of all proteins encoded by the

manmal i an genone. As phosphorykation is such an

i nportant regul atory nmechanismin the signal

t duct. th f t [
B aEe ab bR st BSUE PO ShoRak LG it
'd?ffé&@ﬂ@a[t%' an8 %b krcﬁﬁ&%@lllﬁ&dtrﬂﬂsfofrﬁﬁﬁéﬁ (r84ibRBd AR er al Curr

pronote cel transformation (reviewed in Cohen et
dDpin Che m r1999|e?m489@ll65) 1999, 3, 459-465). It has

been sho t hat nunmber of. these t Si ne
ki nas ig e’i‘rﬁ’tl ah%ﬂ ha RyRpRe |(\1;éli‘e§e Q’E?%l%%]%fﬂ@?&ﬁg’u‘e mutated to
%ﬁétﬂpnx\%ﬂg&tﬂ%% %?P%}Elfrééged ﬂﬁult in t e transformation of a
transfornation o avarletyo man cel ese

muatiatyed hanedn ovlds. - Ehepe emsael dmlraver-otpressed Iﬁmmas:rf tle keinase are

present in a |large proportion of human tu
(nr%vme\n@dmigﬁ PRI Bethal fatmany tumepis (ViR 18t %}babfh ¢4 cBiochimica

%%8%30 né%?% ?9%7’?%? IFZ%‘}@M )A‘5A§ é&&%é‘l@n?eg BEEFuRd¥ental roles

i the | feration
dn ftl’ieeprelilfﬂaionmnd @Iﬁff@emt&ltlloﬁto!]~ a Ohridty o iessies, muh fbawslisms centred on
has centred on these enzynes in the devel opnent

rfBeAsIenAYRGs- 1B shrcdsvelopmenppigovehapticcangsh thgraalps e hbkp %@@ﬂy gf enzymes
{
b MR 3R o el 3By AR BEnBO L KEEERE 2 F

rResspgiotsi andltlye SlECcfamﬁly gespesivelys Febmahd sisgies eflagge mimber of studies

studi es including the Human Genone Project, about 90
fig¢lading ghedlyman GRagee Beaierti 2bent 96 fyeasinerkinase hayeheen identified in

qg@? efno[‘r{y Sf 1?1 ?t{ &te %% thfr}gc é?o?? eoarndt3\épa§e me %%n-%c%ptor type.

rece

Cﬂﬁ@@édn'@ﬁoﬁipaﬁﬁﬁntaﬁsédhn&@ 20 eseplod Eyrbéiﬁ@l%lnﬁ@ AldN@SOn-receptor
and 10 non-receptor tyrosine kinase sub-famlies

(tRoBinA inseiubafamilysdBgbineon M(Q_cmm 2460, %5548 -FHE).
recep si.ne ki pases are rt| cul.ar i ortan

e TetiteRR LlBae N0y %frﬁaé“ agrr%%’lpgrt?‘h%?tm i pigfdssion of

GRitdgehRIsigrAR| th&dhitiate celiiRS féphélétﬂﬁ q}h)é%)]@fgét @V dbprot¥iis, Ghhich span
span the plasma nenbrane of the cell possess an

dke plagrad memprangiof dhangplicossdss art extrachldilar kipdisigfdomain for their

sef ARE Bedis (5heR B FRIGERStronhietoBEied fof hEEY Recebled)

q;ihdh‘ﬁg'bf H@ar@[f reilﬂﬁ ih BfeOREi P4tich df 'tl‘i@ﬁ:@elﬁ‘&zé/ I@iﬁhé&er@?ﬁhﬂé hotivity that
that s encoded ythelntrace ul ar portlono

neewptled by Tkiistraetlilai pyrtiph of thieaeceptore Thisegtivigy pbq»snphorylates key
R TR S M T S—
Rl AR AR e MRt mEMBrag€ bt the cell.
It is known that the erbB family of receptor tyrosine kinases, which include
EGFR, erbB2, erbB3 and erbB4, are frequently involved in driving the proliferation and
survival of tumour cells (reviewed in Olayioye et al., EMBO 1., 2000, 19, 3159). One

mechanism in which this can be accomplished is by overexpression 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
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It is known that the erbB famly of receptor tyrosine
ki nases, which include EG-R, erbB2, erbB3 and erbB4,

wae@soeasguent |y involved in driving the prolifRCHGBR0V4/003911

and survival of tunmour cells (reviewed in 4 ayioye et
al., EMBO J., 2000, 19, 3159) -3@ne nmechani smin which
this can be acconplished is by overexpression of the

SgEaRts. nel { ol 2073 omee ke B e 0 Bt AR Qpeol.

GRAROL h.l‘@@B”lSQ ‘5}@% hén Qﬁﬁﬂ 'c@l‘l"ﬁglg AndSrSPRSELEY) iRdludifigV -

cancer ; h as breast cancer
(aﬂamcrwtnumqmast(Cahly,etB} |Br1t Brit. J.. CaBaer 986, 59835; Repbiket @iclnt.d. Cancer,

Pﬁ#éezgi D Sud Lo Hasearch 4B93 53, FBRL sbpteiforstal Clin.
72
X cer’it t20&1, ’ﬂ;qgéﬁ) 21%%&'611 (ﬁlﬁ%}cﬁﬁéékseéfﬁﬁe ld?lg%ﬁeﬂd)ﬂ@f‘eteaq Cancer

, 1995, 19
Iﬂfﬂ}sslﬁﬂq T, Ohslakjj etanrresl. REBCRAYN, 7, 6@3)ubliadder cancer (Neal et al.,
adenocarm nomas ( Cerny ft al Brit

3, 368 Crasteial ey Cancp . 7001 3,1537, Shepissel. Mol

05 g G0 R i 8, 10

1B50)insting lchnoaﬁ sumhhie coloaneetaborastorhih dadod (Bblenak elr, @dicogene
al ., Cancer Cells 1989, 7, 347; Chsaki_ et al
Bssol1 98 R 149 6artahenic il Gasiroeniagelog P, Lhie 4 0%Ross etal.

M%@}Oﬂ%ﬁ%ﬂi%@%e@&?%ﬁrﬁ&te ( 'aﬁom%rb‘feggé @_&em J.,
aosephndges) Keamcsdal. ( Mok 2l a3eSclal et alcanlsretn Cant&%Fhst. G800, 92,
142), gastrointestinal cancer such as colon, rectal or

SiS6kh dovkeemisdiopai atal. oEelh 1984, e 44 i Subgieet al., Cancer

j@ é%@gé@ﬁ”o%«;)&é%t 7374 n%&g%% O&-Petllg{sgq}oeg 9;%%%%2_12 2001, 61,

An0E he®f addwecR T(Slﬁgﬁbﬁzl( Vies @ KRERI2000, 2, 599)-rfafEBEIO cahcer
., 1992, 24, Kunar et al. , 2000 32 73 Scher et al.

(Ovotgytet al.Mienplasman2901, 48,0(88). A2 morghenan ek sissugs are tested for

(er)ggr%%slﬁ%%ﬁi ale@]@ﬁ&gf}gé@eﬁ&q%gfo?ég%naief_} }slfgmsc ebc? trhat t%eu
Q¥iabdpRéhd(prevdisiice ahd Bhpdttance WaANBEfurfleSenhandddQa thebfuture.
2420), head and neck (Shiga et al, Head Neck , 2000,

22, 59@9 a genspguenceelf the n‘gamgglatlp@@ﬁpmyoemom of these receptors itis

PR TeMEyed hdatiny tPisp TS Phr S e P Aebisoy e and gp corrlate

QfitH £E6RELProbHSBStoR thekjalBfBratends e@é]pﬁﬁhe@aﬂdéﬁke§ 01, 7, 1850;
W despread preval ence and i nportance W IT be further

pcadCancer hveftigation . 2003, k9, GMS%QMGMMHGZOOO 22.7,673). In
m' .-.re ul.ati on .of _.one or se receptors, it
Radiiondp b Pl 5 Ped e ol ot B BB fugkpyt that the
RIS F 99 S5 bRor s KirsES @i olved in cellular transformation. This

includes the observations that many tumour cell lines overexpress one or more of the

erbB receptors and that EGFR or erbB2 when transfected into non-tumour cells have the
ability to transform these cells. This tumourigenic potential has been further verified as
transgenic mice that overexpress erbB2 spontaneously develop tumours in the mammary
gland. In addition to this, a number of pre-clinical studies have demonstrated that
anti-proliferative effects can be induced by knocking out one or more erbB activities by
small molecule inhibitors, dominant negatives or inhibitory antibodies (reviewed in

Mendelsohn et al., Oncogene, 2000, 19, 6550). Thus it has been recognised that
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with a poorer prognosis for the patient (Brabender e
I, din. Cancer Res ., 2001, 7 , 1850; Ross e | Cancer

w0 poem2dlg@t i on . 2001, 19, 554, Yu et_al ., Bi oRPGHF&B2004/003911

2000, 22.7 . 673). In addition to these clinica
findings, a wealth of pre-clini4cal information
suggests that the erbB famly of receptor tyrosine

ki hases are involved in cellular nsformation. This . . .

ilH&%ﬂaféso?#r?ée SIS BYOT PSP KINRSGS s\%\tlég% afﬂﬂ!ve 254 §elgqtivg nhibitor of
o . C S

gn@ ﬁﬂlﬁr%@Bﬁﬁ@%mﬁQﬁ Earfbr LS (REBBeS HCEALRLES 1681 2&2,@33,

G-R or er transfected into non-tunmour ce
Heeléabher @bBldchimice et BphfsivaAdthdDO7cH 3, §217THR48; Al-Obeidi et al,
t uri geni c potential has been further verified a
@@ﬁ%@&%ﬂ%ﬁé@%ﬁ%M@Qﬁﬁ%@#@@@%@%éas$§506565>- In
CFRiio HHEBHE Sk L AR, IR i TP ot i BBl BGIR and
debB2 &4-228 adl trdsaizuanbirespectivelyg hate preved fodet ieneficiabia the clinic for
i nduced by knocki ng out one or nore erbB activities b
sth%rrpatﬁa&pé%fme@qeﬁwmﬁi fypeurs geviewasthin Mepdglsapacet gf> 2000, Oncogene,
i(;%]kggd_gg%)ant i bodi es (reviewed in Mendel sohn et al

ogene , “2000, 19, 6550). Thus it has been

I ecognAmgHfitdiivini abliopiatidvisy ddfmdnfiteseoft the efBotypé ygcepton gyrosine
ki nases shoul d be of value as a selective inhibitor of

tieasgy bavierhsem detepicd Andrithbaye ibsen Eplicated de play arolg ig naymber of

. i : ' I
a5 B ety B B, oy s
Al000P&;9dB; Eldefét, al.2 06i8nce e’y ens®. 8119 behigd Grostatic; hyperplasia (BPH)
Mendel sohn_et _al, 2000, Oncogene . 19, 6550-6565). In
Adimer gialt, &nts Hrel. Nephrel. 3000232, 43 atherppleropig and sesirgosis
I mhi bitor nt. i [ GRR rbB2 v L1
a(%gi(%)nrléa)ga é‘tza?r 8196 Jisin © @@@;54573\/1513‘;}?%\9@066 ?}(()pe%gcd%gasc inhibitors of
hebe g};ﬁirédephﬁ t§106in6 kindb&s Willlbetulerut neié WeMinedf oSBERCANAGther
solid tunours (reviewed in Mendel sohn et al, 2000,
@vsgyaignantidsordegs @f es@Biive gakylar praldetatipn.and/ or

tivi f f.t . t.or, tyr.osir :
i nasdeava THER e ReioUEP Sha et ¥RGotSERNR, waptiBSieotines
ttRatRk@decptbOyfoskd® l@ndde FRAkitE. non- mal i gnant
proliferative disorders such as psoriasis (Ben-Bassat,

Cur r . Iptsenation®Bgwtent apgeatiorspubdiz &iorEuatrere W@ 196/33977, WO

; | 3 . . | asi
S TRy EeIaas Ay wO bilaso R SO bR WG 90 8HE PartivD
32/369b4 dREIRE BRE LETRS hRin@MlinE BSEPRE! Wh{BUEEMBY &ilifd substituent
al. Kidney Int., 2000, 58, 549). It is therefore

ex fect-pobitidraand sdubbiituentsat dfe Gerab&ot Jppositemepisssss receptor tyrosine
tyrosine kinases will be useful in the treatnment of

tRASE AR IBY ASHVIon- mal i gnant di sorders of excessive

cel | ulgfo R phleRf 413 %ion EP 837 063 discloses aryl substituted

4-aminoquinazoline derivatives carrying a moiety containing an aryl or heteroaryl group

at the 6-or 7- position on the quinazoline ring. The compounds are stated to be useful for
treating hyperproliferative disorders.

International patent application publication numbers WO 97/30035 and WO
98/13354 disclose certain 4-anilinoquinazolines substituted at the 7- position are vascular
endothelial growth factor receptor tyrosine kinase inhibitors.

International patent application publication numbers WO 00/55141, WO
00/51991 and WO 02/18372 disclose 6,7-substituted 4-anilinoquinazoline compounds
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Eur opean patent application EP 566 226 discl oses
certain 4-anilinoquinazolines that are receptor

W@ 006926186 ki nase i nhibitors. International patRCt/GB2004/003911

appl i cation publication nunbers WD 96/ 33977, WO
96/ 33978, WO 96/ 33979, WO 96/ 33980, WO 96/ 33981, WO
97/ 30034 andWD 97/ 38994 di scl ose that cert ai n

i nazol i ne derjvatives which bear an anili
g@'}ﬁ@ﬂ%@ﬂw that di‘%%lb&tl%%tﬁ i G 6:/0x T<passiqn aBEngptef figked

ia ssess receptor tyrosine Kinase
n%li i tory@g??@%c}ic%{n% r opean patent application EP

837 Ofd8tetnsichalyasenaaplicatidsputilichtbeh ﬂurﬁbﬂrm(?tﬂmabldmloses
deriyv tlves carrying a noiety containing an ary

oSy @r}lﬁw%qamh@ epounds fosdhe i quéncer or allergic
%A"?l%ﬁgl ine ring. The conpounds are stated to be

use for treating hyperproliferative disorders.

| nt er fatenoitishalpatedb ippdiopti orcpibilenti aiipimisa WOr02MIrgse idiscloses
WO 97/ 30035 andWD 98/ 13354 di scl ose certain
A-yhlineparpgp e epasads sibstifugac a dhe- anper 7- ppskien pia substituted

actor receptor
3; ?rgglla% E g&d}?h%ﬁ{)hﬁo lﬁ{x?/"é{;hé{ nat i onal patent
appl i qatenmmoﬁall;alateﬁaa idatidiipeBatila MGG WO 9802434, WO
00/51991 and WO 02/18372 di sclose 6, 7-substituted

POERIPZnYQUINHAT B8 ane W@.%%ﬁ?&g olistase thenilinaquingzelings wherein the
atﬂ 1n%u%qgé¢fsgﬁgstt§ut?(ﬁ wtltg& é@? g%rqag}@t htta{n r?%lgl%{erty an

I nt er gk hahehow a&xpﬂEm%l@ﬁbuﬁ@uahp&hﬁ{mamﬁﬁéq&ﬁhzauﬂ@&énM@ves
00/ 56720 di scl oses 6 di al koxy-4-ani | i noqui nazol i ne

PORFesUPeISNifapH-tumeur aasiaitiie Nithout washorgrtodmphy thatrthe gompounds

Fﬁsa:ﬁsggm f&)ﬁ pﬂ%%tgﬁxtlgﬂ%gg lfpgsf%sga‘} g(gqll %agl Ia(c)t?wty only by virtue of an
4£fRBi drl NQANEBAASLEA %ré‘déﬁ@ QUL Bsliceh %ﬁdt et RehpRunddrofide an
and/or 7- position by a substituted

@ptirteimour efjdct by Wex pf mhlmilcpxeoﬁ Qnerqumcab lebsby e pnily of receptor

T oL ST D S0
PrSIeA%i6n Bf AMhdur BORYITH %ﬁio‘uﬂﬁ St i’éhﬁh@\béa tﬁzﬂ%h@éﬁrhﬂxﬁﬁlds of the

group is substituted with an aryl or heteroaryl
poeseal invergiompratige an/éntivanmoun effest nypydysifighipitioo wi EGHRagnd/or

erbqﬁ reéc‘repatgfr tlylror;? %liqﬁ]aasésm 'ne derivatives

Generally the compounds of the present invention possess potent inhibitory
activity against the erbB receptor tyrosine kinase family, for example by inhibition of
EGFR and/or erbB2 and/or erbB4 receptor tyrosine kinases, whilst possessing less potent
inhibitory activity against other kinases. Furthermore, certain compounds of the present
invention possess substantially better potency against the EGFR over that of the erbB2
tyrosine kinase. The invention also includes compounds that are active against all or a
combination of EGFR, erbB2 and erbB4 receptor tyrosine kinases, thus potentially
providing treatments for conditions mediated by one or more of these receptor tyrosine
kinases.

Generally the compounds of the present invention exhibit favourable physical
properties such as a high solubility whilst retaining high antiproliferative activity. Many

of the compounds of the invention posses favourable DMPK properties, for example high
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possess potent anti-tunmour activity. Wthout w shing
to inply that the conpounds disclosed in the present

WO pooéf2d1emn possess pharmacol ogi cal activity onP@r/i5B2004/003911

virtue of an effect on a single biological process, it
is believed that the conpounds 6provi de an anti-tunour
effect by way of inhibition of one or nore of the erbB

At R G, DA L3RRy b e s
Psrepdriiey @k eRPechid th phode r;]ngirb&ed ih i RoEffca Ad may reliSice inter-patient

bel | eved that the conpounds of the present invention
prasiabidigy mrexaasure taithewompbiirsbeoniparedaty attieriHGHB Eirogme kihase

A oCh R S B R O ELRTRL e
(RBLCR QDGR Hidkblv G biokiP o Rn OERRY Bkl Y 01 ne

[
Kinase famly, for exanpl'e by inhibition of E
and/ orAenobBag tmalficat aspebBA thenwpitton thyreas prowideid mapdsazoline

1.l st essin ess potent inhibitory activit
ggﬁvﬁ%vﬁgﬁﬁ%foﬁ@ﬁgies. Eurthernnre, cer?ain conpgunds
of the present invention possess substantially better
pot ency agai nst the EGFR over that of the erbB2
tyrosi ne kinase. The invention al so includes conpounds
that are activg®gaingtf all or a conbination of EGFR
erbB2 and erbB4 re tor tyrosine kinases, thus
potentially providigg treatnments for condi 9
nmedi at ed by one orXRore of these receptor
ki nases. Generally tRe conpounds of th

i nvention exhibit f bl e physi cal operties such
as a high solubilit L@t ai igh
antiproliferative n e thNnpounds of

the invention (Phsse prop rties, for
exanpl e hi ghbi oavailability 0 ree-pl asm
| evel s and/ or advantageous half |ife and such
properties are expected to provide inproved in-vivo
&fdekGRCcY and may reduce inter-patient variability in
exposure to the conpound conpared to ot her EGFR
t yr osiRlds kélecsdfriomthyhirdgen shysledy, 6is6@pillidxiyni206C)alkenyloxy,
Fur nore, many of the conpounds according to the
62@§§ﬁLWp&V%hP¥6ﬁ“§P@fF AFNVa ‘or only weakly active
in a hERG assay. Accordi ng térjkijrst aspect of the
q

i nvention there is provided ui nazol i ne derivative
ofhetdie XEdy OdrS, hnd Qhév @ FIC)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl,

(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R}
substituent are optionally separated by the insertion into the chain of a group selected
from O, S, SO, SO,, N(R*), CO, CH(OR*), CON(R*), N(R*)CO, SO,NR*), N(R*SO,,
CH=CH and C=C wherein R* is hydrogen or (1-6C)alkyl,

and wherein any 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 :
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Rl is selected from hydrogen, hydroxy, (I-6C)al koxy,
(2-6C)al kenyl oxy, (2-6C)al kynyl oxy, or a group of the

wo eost@se 0>X 3 - wherein X3 is or S, and QL PGI/GB2004/003911

(3-70) cycl oal kyl, (3-7C)cycl oal kyl -(1-60C)al kyl,

(3-70) cycl oal kenyl, (3-7C) cyctoal kenyl - (Il -6C)al kyl,
heterocyclyl or heterocyclyl-(l-6C alkyl, and wherein
adj acent carbon atons in any {2-6C) al kyl ene chain
within a RL substituent are %pt onal |y separated by

th 4 ¢ 3
’ g 'g%ﬁ{elfsébﬁﬁt T &lgécbﬁor?d@ gseqést@d %&%Etg%)%ﬁh ﬁ{(g%;@d v@{S&em R’ is

Ny&bEen dY @- ecs@k,yl @h&Q—Im]mielﬁcﬁélyﬁw MeiemcRdlyl 6l- ﬁgzmlqg,en
or (I al kyl, and wherein an
Wi t (h| ﬁng)wﬁiregrbw ]FX}é’ﬁla{IWLW‘ Fé']pl \ylt}Bg grlg sgpst%tﬁglt o%tlonaﬁly bears

loRE B :[oge r{%er(l F'h&hx%&%gcﬁh@%}ﬂlﬁ& b0k §! GBSy,

from car xy,

cLHGaY] @%@)eﬂcrobp,r(yldcmkylthlﬁQ)laﬁ@)ﬁllwhutfmym(ll ;6C)alkylsulfonyl,
N, N-di - [ (I car banpyl (1-60C) al kyl,
D i gpinnt i) BOOSEy MatRig: G alkorsarbony

e L e S e G el
|($6®A1Eﬂio@d)xfyr @raalkanelylaio) B 1-6)etkel-(2-68)allanoylamino,
el N A"
AP R B SR

cyano, am no, car boxy, car b&rmif sul f anoyl

(1-60C) al koxy, 6C) al kyl t hi o, 6C)a|k|su|f|nl,
(1-60C avhegﬂnsziffs(ﬁws}drect bonds@yarsﬂwtaciﬁrﬁm 0, §/ SO, SO, XI(RG) Co,

GO R LG SO RAN FOBE AR ket

(ARODNert K anadin R°2s Bfdragdnanqy!6u8xikyl, and Q° is (3- 7C)cycloalky1

(2 6C) al kanoyl am no

I@(mm@oalkw%r(l @@)aml,a(ﬁkm@yqlgaikml (3-7C)cycloalkenyl-(1-6C)alkyl,
f |- 60) al kyl ] sul f amoy! ,
Mol S B ASHERTR ki &1 (-89 alkyl T sul famy

N- (1 - ﬁ@ Whgﬂéﬁrt z(ﬂy‘lﬁ:@r@é}}él%m %ﬁiﬁggv@iﬂﬁh ARUBRitucdE oh RO réﬁ)ﬁonally bears 1,
group of the formula: °- wherein X5 is a direct
Band substitgentss vdiichemiay botheSameOr ddforgntNekeéied f@@n halogeno,
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, formyl, mercapto,
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (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, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)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:
~X5-R’

wherein X®is a direct bond or is selected from O, N(RS) and C(O), 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,
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CH(OR6), CON(R6) N(R)CO SO NR6), N(R)SO, CR) ,
C(R) Sand C(R) N(R6), wherein R6 is hydrogen or

w@ keos@@abkyl , and @B is (3-7C cycl oal kyl, PCT/GB2004/003911

(3-70) cycl oal kyl - (1 -6C)al kyl, (3-7C)cycl oal kenyl
(3-70) cycl oal kenyl - (I -6C) al kyl8-heterocyclyl or
heterocycl yI (I 6C) al kyl, and V\herel n any heterocycl yI

9B BT L s B B S el

Saafbaﬁfogﬁ(lf wmmlmm@)alkylbérbb&ﬁbﬁf@tdmh}kypyan0 nitro,

(ﬁ/drox am no,” carboxy, Tcarbanoy , hercapto,

_6@)[é1-ﬁ@balkxllpaﬂla)rmyk{ehgmalm (8€C)Cé)hlkynw1 ~(1-6C)alkyl or
Ikox 6 nyl oxy, (2-6C)al kynyl oxy, (I-
%gﬁ%‘ Ao §’ %@%aahvfsb i ¥y|( -6C) al kyl sul f onyl ,
-6C 1
(I 6C§ 2%1%%)){1}@/%@51?%{}%%@&)& c'lﬁ%} )p‘Wﬂ&l%/lﬁC sﬂgsglrtr%eiﬂt on R’ optionally bears 1

Nrmodpoﬁ(hlom})lﬁdskgabmsar banDyI (2-6C) al kanoyl

§\|.2( |6C) 15? % gg/@;l%lrk E | lsawﬁ%la?nrgynbe the same or different, is selected
?To(nll rgtﬁbgégggg % gg?ﬁad alk )l\';P' 3ck{11z¥16ﬁ21841'54’é)1aﬁ&i Ry (1-

A6 kYK ¢l- 4(C)a116ﬁ)yall k@)uﬂq&hl (Bé?i@byjmmﬂqd aad (3- WOIDnyalogﬂ@upl-4C)alkyl
of the forny rein X6 is a direct

o twg g@@p@& ieties i iRy Wé'yorhﬁam@@ Whighehey fergasigd form a G-
[kl 4
haI eno }TFI écsngq‘{g@ 1K¢ 2 o oxy t’lhbt';\g‘eﬂ '11(§1ioup R’ 1%%%/(droxy or (1-
@C)ﬁﬁ)}@i kyi$ 2, dod- tﬁ@?cﬁbkrﬁxrysm(tbﬂﬁ@}ﬁihléﬂydroxy or (1-4C)alkoxy group is
¥ano (I- 6% kyl , am no- (| -6C)al kyl ,
(a t qﬁt@cl(q tg gthf(ryqugen or a nitrogen atom;
I | kvl
(-s0% E’ﬁ ol B AR L8 SsihiFrait R BRI 8

@aﬁtbﬁl 1 n{tﬂ efhéttodtom and o 6pt10na11y 1, 2 or 3 additional heteroatoms selected
N- ( I-6Calll<\élcarbam) yl-(1-6C)al

3 St Koy sttt ot bigsryla by the nitcogen

%‘ teéoé Q) al kr‘? -(l1-6C al kyl or

F ar kb car bonyl - (1 -6C)al kyl, and wherei n any
het er gayol v|2, 03 eup Within a substltuent on R1
optional | ‘bears 1 or 2 oxo or thioxo substituents; X1
is V\,h@adi %d/V edubh R@y bm&necﬂamw diféerclttelsssah:eted from halogeno,
? erenr&%{l s sel from hydr.oge dro

FURETPLYL 5y 23 Vﬂi&w °ﬁ81 S0 by FB oyl osplfamoyl
@éﬂnﬂ ohablib, (l}(éc)ﬂl@yﬁ' kel :@Q%@)ﬁhkenryl 65l

) cycl oal and oal kyl
(2 6C)a1kenyloxy, (2 6C)alkyny10xy, (1 6C)a1koxycarbonyl (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, N-(1-6C)alkylamino,
N,N-di-[(1-6C)alkyl]amino, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)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:
_xI-R10
wherein X’ is a direct bond or is selected from 0, CO and N(R), wherein R!! is
hydrogen or (1-6C)alkyl, and R'° is selected from (1-6C)alkyl optionally substituted by

one or more groups selected from halogeno, hydroxy, (1-6C)alkoxy, cyano, amino,

N-(1-6C)alkylamino, N,N-di-[(1-6C)alkyl]amino, (2-6C)alkanoylamino, carbamoyl,
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or two groups RO together with the carbon aton(s) to
which they are attached forma (3- 7C)cycl oal kyl ring,

w@ns026186 1 or 2, provided that when a group RECT/€B2004/003911

hydroxy or (1- 4C)al koxy, n is 2, and the carbon atom
to which the hydroxy or (I1-4Cakkoxy group is attached
is not also attached to anot her oxygen or a nitrogen

EEb Gl R PB4 S Boiuron g ORheey end
helsenarimioxyd optionally 1, 2 or 3 additional
het er oat ons Sel ected from, S and N, and which group

is |i l@ké\&lo%gDOBmed?maﬁl%C)all@janbeidgé,thdQBﬂ -$E)adirydeanedmdge

4. h whi b
8??8??‘@&6“%132@&?3{%‘?%’&1@?1%;% oo the g ot GGt pipiected from

dr1o
Sul%?gnr% y‘ﬁ'{y{iﬂoﬁy,rd%)?r {1 ?’%)raé GRE 6@?}1@8}8 %]?r 1?(?’,?&’(1 G TRIno and
N, Nedi)[&l- Eﬁ)qlrkyllaﬁnﬁc(;) al kenyl, (2-6C) al kynyl,

(i-6C S b 208 o 0
N (I- )c% lg%éﬁgg?rﬂf’%ﬁ“ﬁ{i%i o f%@%ﬁgf@%@m (2:6C)alkynyl, (-

NC)dyctifa)lafl, K917®C}Mmiﬂw1 (1-MOHGIRYI; héterocyclyl, heterocyclyl (1-4C)alkyl, aryl
-6C) al kyl ] car banoyl, (2-6C) al kanoyl oxy,
@Qd B4l 7 Ylam no,

N- (I - a i}

N (1 L8 S e S aANRAM I, o q0raligtene chaip withip a2

etibsbiCjeat m@ﬁuﬁaflkyrsygwﬁﬁﬂeﬂ By tldidsertion into the cham of a group selected
al kanesul f ony. am no, or froma

N (I - 6C)a|k I-&)\K Ql)
érroau 2 8fSQ Rij) and COxwherimRiHe sdpgicddromshygregenasd (1-
51% is selected from, CO and N(R11l), wherein R11
yﬁfogen or (I-6Calkyl, and R10 is selected from

- 6Chad mhreﬁpiﬂy@ﬁiﬁm{%fm'é@“% dp b&b{thﬁﬂﬁz%ﬁbifﬁﬁ&t optionally
groups sel ect ed from hal ogeno, hydroxy, (I|-6C)al koxy,

byas at, tha irmdagal KH=-08 GG poslition avaybstituent selected from halogeno,
N, Bkdi -1 - 6(? al kyl ] am no, (2-6C)al kanoyl am no,
&4 AOY - 6C) al kyl car bam)yl

(NzNédC) i kanoa g’}%ﬁd}{ﬁ% %ﬁ‘%@m gté ﬁ l#gﬂﬂﬁbl withl a Z substituent,

Opticia]1sbeyrs @en@nb bi thge:s haldenb o(r t}-éC)zalk)H )shlﬁmmdnts (dgﬂubsutuent
optionally bears 1, 2 or 3 substit uent S,

selectadiramdiydgnxys @feBpamigey @éb%r $arpRm wgémyl i 6C)a1koxy,
@5{29%181%%3 -g@%lgﬁangh%', (1-6CyatHRANERNY (1-883:081amino,
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, N-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, (3-7C)cycloalkyl and heterocyclyl,

and wherein any aryl or heterocyclyl group within a Z substituent optionally bears
one or more substituents selected from halogeno, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, sulfamoyl, trifluoromethyl, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
(1-3C)alkoxy, (1-4C)alkylthio, (1-4C)alkylsulfinyl, (1-4C)alkylsulfonyl, (2-6C)alkanoyl ,
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl and N,N-di-[(1-6C)alkyl]carbamoyl,
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N, N-di -[(I-6C)al kyl Jam no; X2 is selected fromCH
C(O, CHSO, O and SO; Zis selected from

whyasogass (| -60) al kyl, (2-6C) al kenyl, (2-6C) abRyGBR04/003911

(3- 7C cycloal kyl, (3-7C) cycloal kyl-(I-4C)al kyl,
het er ocycl yl, heterocyclyl-(1-4C)al kyl, aryl and

aryl -(1-40) aI kyI and wherei n adjacent carbon atons in
any (2 alk echal within a Z substituent
opt i oﬁﬁ$ | eé?iowﬁtl REOUPALNE A doPRReRaptioRalPrbears 1 or 2

8ko 8r Qﬁ&&bosu’fb@llltﬁgﬁt@ r&ﬁ@éﬁ bhats‘uw%? 'said Gxo s%&%l%)nt?ﬁg n&Con a carbon

wherein R12 1s selected from rogen and
60ahdjgdent sonalring exyien imthy h@tdrezf)zblryl gfouplC C- group
W thig,s Z substituent optional bears at the
er m R isidtomsn, (KCIITE hutroR-hsComlivlan (1-6Qydkese@-6Olkyl;
from rboxy, carbanoyl, and wherein any
al kyl , QG}L ?%I%gﬁéﬁgf (3-70) cycl oal kyI group within a Z
su bst eheleRE, witiph R dk the PeRIE dfferemeisaeledRl Fronhs6810, cyano,
or (1-6C) al kyl substituents or a substituent selected
PHEhHYOK B>&NeCAFROXY sifithrsnoye sulasgyl, triffusapmgthyl, (1-6C)alkyl,

LR, Al ST ocaRR b Rov. 2 cOmomsiony

¢ 6@@1@1&(& E(MJGODalkﬁbulhfliérl- @Cﬁ@gamwlamypa 6C?alky1am1no

(I-6C) al koxycar bonyl C) al kyl car banoy

R~ Nl OpliyLlagyng, k&ﬁ@)@ﬁmamwnyl (&(E@Qﬂkﬁn@ﬂmoyl

RO SR RS R BRI, anc

N Kl §Q)-6C Javitys Fhffﬁﬁ@ﬂl N, N-di -[ (I -6C) al kyl ] sul fanoyl
(1-60C) al kanesul f onyl ani no,
NE § ph&@ageuticklly hecgDpbleksal é@mqfo nyI am no,

(3-70),cycl.oal kyl d het and wherei.n any . :
oyl O S A et B ventiaf Bea S St duinazoline
@&Wa@iﬂ}é'okﬂqe@ﬁ‘ﬁﬁlaquﬁtlﬁHFchHfu@aEAUbSt ituents sel ected

from hal ogeno, cyano, nitro, hydroxy, am no, carboxy,
car banoyl, sul fanoyl, trifluoronmethyl, (I-4C)alkyl,

(2-4C) al kenyl , (2-4C) al kynyl, (I-30Q aI koxy,

(1-40 al kylthio, (lI-4C)alkylsulfinyl,
(1-4C)al kyl sul fon I20 (2(6 ) al kanoyl ,
(1-4C) al kyl am no, | 4C) al kyl ] am o
(1-

4C) al koxycar bonyl , -6C) al kyl ca (ail{?c)ia
N, N-di -[ (I -6C) al kyl]c bam)yl,an ]
het er ocycl yl gro kthin a Z subSsti tuent optionally

bears 1 or 2 (x8), N—X

IA

wherein:
R is selected from hydrogen, hydroxy, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, or a group of the formula :
Ql-x3-
wherein X is O or S, and Q'is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl,
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0X0 or thioxo substituents, provided that any of said
0X0 substituents are not on a carbon atom adj acent to

WwW@2005/02p16Kygen i n the heterocyclyl group; R20 PGI/GB2004/003911

hydr ogen, (I1-6C)al kyl, hydroxy-(2-6C)al kyl or
(1-60C) al koxy(2-6C)alkyl; a is-1,-2, 3, 4 or 5; each
R3, which may be the sane or different, is sel ected

o A T o B S
(s&bﬁ@téﬂt E%thnéﬁ?y égﬁﬁ{éﬂ)ﬂ}ythe i ér’ugﬁ:llﬂ) lﬂ%?‘%hafrk fa group selected

(2-60Q)al I oxy ) al yny oXY
(frons O) SL RO\ SOb, frfr(m,,cm Icw@mn@@m oNR*CO, SOzN(R4) NR*SO,,

e i cubsing @u%ge%»é( 9oy
gln’(;l- ﬁllaﬁgié\; he?%l gﬁhaz'lié{{] §f0(‘1| Py lié/llsu st1tuem€ Y)pﬁonally

Rads RaR UG A CHACSaRtA Bbﬁué@b SubishBleBOdelecRGCREHIHAR LR,
a further aspect of the invention there is provided a

@arhmaz,cﬂarhamthr(ihﬁﬂ)alkexmmhyﬂ Nof1reC)alklylcafbaiweyl,For nul a

m%&@f\ 6%15%% C&FITIEB}&Y Sap;&lg(é) é b @Agg)afky hmtho- (1- 6C)a1ky1 and
(d%‘[ﬁca@jah?[]%ﬂi@lﬂ 602 a@ﬁpﬂ&no&f%EgﬁoftﬂE Ponla ; Q -

wherein X371 s or C) cycl oal kyl ,
(3-70C) cycl oal kyl - 6C) aI kyIQ -7C) cycl oal kenyl

e %?f' ¥ 'rel((q? éﬂlﬁﬁﬁ)eg‘%@(fme& o0 ﬁa&é?nwlaeé%&% is hydrogen
|

& 8@???%%@9‘135%2 lgﬁ%é‘f%??@fs%%%‘?% SRR nser 11 on

i nt o tahé whbeimanf alkylgr alkylese lgemipeditifin @R, suBstitG@t oPfonally bears

NR4 CO CH(OR4 R4 N(R )CO SO N R4 N( R
02 me%lp%?gia, ) %ﬁ ﬁrom(qyg%%m@%ar(w)y, carlgamoyl

f ‘ﬁ@,ﬁ ;&%C)gﬂ@g?’m 'S‘%(?%lﬂk‘o/%lﬁllxb%gﬂ'ylsﬁfﬁdﬁ (?—66@51%9@ulf0ny1,

(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,
N-(1-6C)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:
-x5- QP

wherein X" is a direct bond or is selected from O, S, SO, SO,, N(R®), CO, CH(OR®),
CON(R®), N(R®)CO, SO,N(R®), NR®SO,, C(R®),0, CR®),S and C(R),N(R®), wherein
RCis hydrogen or (1-6C)alkyl, and Q° is (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1,
2 or 3 substituents, which may be the same or different, selected from halogeno,
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, formyl], mercapto,
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl,
(1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
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bears at the termnal CH = or HC position a
substituent sel ected from hal ogeno, carboxy,

we2a0bamaydé , (|- 6C)al koxycar bonyl , PCT/GB2004/003911

N-(1-6C) al kyl carbanmoyl, N, N-di-[(l-6C)al kyl]carbanoyl,
am no- (I -6C)al kyl, (I-6C) al kyl#mna no-(I-6C)al kyl and
di-[(l1-6C) al kyl]am no-(l-6C)al kyl or froma group of

t f l.a ; - - [ 4 di t.b
ety Ban o i Sl cohan nnHEC gcanos,
o [ S Ay e S B S SLp pocBfamino,

ﬂ%%@)ﬂkﬂsldfqmwllmﬂ\ﬁdﬁ[(%@albﬁﬂ sull fasioly1, ()Dﬁcgnimrieyulfonylammo,

beam Eﬁpaﬁ%vl"ias%aai e, Y aiegRHP of he formula
-6C) al koxy, -60) aI kyl t hiogs (7 6C) al kyl sul finyl,
(I 6C) al kyl sul fonyl (1-60) al kyI am no,

d’vhe[re(lg C):éﬁ:? :;ukgdt]band nDis sélleetediglahkOxNgi‘éq’) kaﬁE w(0), wherein R is
. N N
(rgﬁ@@%)&‘gﬁéé aﬁ(yg Zané ds k@ﬂgpgqoc&SﬁC)aH{)y? hy oxy-%l 6%r)rz?1¥yl carboxy-

ARSI, syenor GO bR (SIS,
I(Il-lﬂ(ljalkﬂ(ahmﬁﬂ[l%@)aﬂliﬁ Ldlf[@“@jalkyl]ammo (1-6C)alkyl,

6C) al kanesul f onyl am no

K@éﬁ)@@@wunm(lé@%lkﬂaﬂe@%}aﬂ@ﬁywah@wémap (1168 nalkyl,

bon o?f %@e@%’{ﬁéé?é%al&cggmgm%ﬁ @éb)‘%%' S a di ’rect
CBH_(\_ICBG[Xl 60§Jlkﬁ®arbaﬁi(o‘91 IpGC)asgyl Nem)alk%@?@c)a&ﬂ%r) |

R6), wherein R6 is rogen or

555915%%1190&%21 ®KyL3- 70) cycl oal kyl |

BRI i EE iy T —

kbetzejxa(bytt:ﬁmkoﬁdbsﬁ@bﬂ!skyl and wherein any heterocyclyl
group wihin a, substltuent on Rl optionally bears 1, 2

or 3 qustsl (Q(ﬂé nt)s,, Whﬁh@ln lhagkheR , behichheay berthesamd of fiffegertt, is

AOerER o ReR BRERR) GG Tiredin fatin, -

@b)zﬁ@n@}( KWC)alk?l &@ @iskle&Yi v or( @v&%ﬁ%i‘ﬂﬁwgether with the carbon
- 6C) al koxy 60C) al kenyl oxy O al Kynyl oxy,
@IOIIQQ tal ‘klyblu l:hea are( attaSlIE)Chﬂom;llas(aﬁlCi)cwjdlqalkyl ring, provided that when a

é}ou[pcl% lég(lglsgl If o]g)r/?: no(I 6C) al kyl am no,
1159 PRSI o U o
trifluoromethyl, cyano, nitro, hydroxy, oxo, amino, carboxy, carbamoyl, sulfamoyl,
formyl, mercapto, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkoxycarbonyl, (1-6C)alkylthio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)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:
-x’-R10

wherein X’ is a direct bond or is selected from 0O, CO and N(R“), wherein R!! is

2

hydrogen or (1-6C)alkyl, and R'® is (1-6C)alkyl optionally substituted by one or more
groups selected from halogeno, hydroxy, (1-6C)alkoxy, cyano, amino,
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(2-6C) al kanoyl oxy, (2-6C)al kanoyl am no,
N-(I-6C) al kyl - (2-6C)al kanoyl am no, N-(1-6C)al kyl sulf

w@pmpl26186 N-di - [ (1- 6C) al kyl ] anoyl, PCT/GB2004/003911

(1-6C) al kanesul f onyl am no,
andN- (1 -6C) al kyl - (I -6C)al kanes1d f onyl am no, or from a
group of the fornmula: - X - R7 wherein X6 is a direct

bﬁ ?ﬂ&%@%ﬁﬁ%&eﬁﬁ%ﬁ@)mk gi]ﬁazirm ?f égaﬁ)}(anom{]annno car%amoyl
N T

a2 a®alkkn®@a), kyl , ami no- (1 -6C)al kyl,
| -6C kyl I
<(:|| [(1X ? a%@{sg]ﬁ%& Oragﬁ ﬁ%@{ande%azm kyl ,
2 60 al k C
(- 6 AR By dropdi PR, @0 lkemy, 6Ly,

- 6C) al 4l whelbif adfaéand capbs atdagimehy (2 6€CHAtieydhain within a Z
N, N-di -[ (I -6C)al kyl ] car banoyl - (I - 6C) al kl;l/
(@bsjt@)lgnt l@gmgnonglﬂy BOpeptad Y tog insertion 1nto the chain of a group selected

e8I Qy 8P PR e AR RIS R obgen and (-

gtyapgal 1y bears 1 or 2 oxo or thioxo substituents; X1
is ( R )2) , wherein eachR9, which IK\ be the.same or
di f f erandtwherein say EEbe€ B oo ORH rg@g&hwu Y drdsapstituent optionally

s oL L o AR o g e
h th b which th
RGP (5770 cycroal kyl 11 ng, provided that

when  aangrwhepeiRany alkilelr dkyienengrosp ¥ithiech gvibstiticnh aptignally bears
be the sane or different, is eI ected fraqm.hal ogeno,
£1 enepsragie hapeen AP Ontlyt 1 S%‘Eﬁté L2 segtjttigiéigsted from

Y, i .
SRR g Ot LKL, LERIHL, (TBCSIRYS, 1oty

(@- &Q)aﬂdylgamﬂynxmcoakﬁﬁ)wdﬂyy yl663lkylamino, di-[(1-6C)alkyl]amino,
(1 -6C) al koxycarb 60C) al kyl thio

Cf)laﬁq()glk@&yqairml Rn{]_ @@)aélml%ﬂgqﬂlq)g@*_-dl E(l -6C)alkyl]carbamoyl,

I@(@?g ﬁo n’gz QQ%?%JI%’E;\IQ\E%pf( lo%ﬁ%% kyl ] car banoyl,

I\N((I1 &ﬁg&lﬁ%rIKQQLG@)a}k@@y’ihﬂﬁﬁi@QML(arﬂ(tb@lkylsulfamoyl
kyl sul famoyl, N, N-di-[(l-6C) al kylglsul f amoyl ,
b&lk&‘aélkmll]Mﬁamoa(h(héc)%lh@nesulfonylalmno an

&o( 6:3%5 lﬂr]lﬁél Q(g)la %su tlc()n}r;igf?ﬁJ rqglﬁwc%%lky? or ﬁét&%‘c?clyl, either of
which may be optionally substituted by one or more groups selected from halogeno,
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, sulfamoyl, trifluoromethyl,
(1-4Q)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-3C)alkoxy, (2-4C)alkenyloxy,
(2-4C)alkynyloxy, (1-4C)alkylthio, (1-4C)alkylsulfinyl, (1-4C)alkylsulfonyl,
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkoxycarbonyl;

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, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,



7_ 10 wherein X7 is a direct bond or is selected
from, CO and N(Rl1), wherein R11 is hydrogen or (I-
W@)@BA@%I% and R10 is (I-6C) al kyl optionally subct/GBaiog03911
by one or nore groups sel ected from hal ogeno, hydroxy,
(1-60C) al koxy, cyano, am no, N-{14-6C) al kyl am no,
N, N-di -[ (I -6C)al kyl]am' no, (2-6C)al kanoyl am no,

Ao Sl R R e eioy and

( is selected f O d SO; Z
IIEI\@@-EHSSZ&I@ 1;ailnéléﬁogen (1- 6?:) al [(olm, CEZ) 6?:)nal kenyl

(2 ﬁ@&zladété& ﬁly)li(n lCHm,(Dmh ?,rwlmlq RE enhydregimohalagenes triffiioromethyl,
an a n t hi

ot N it R RHCR Ok de i S et OB
35% , Y EEFIRISAM2-60alSI0RP (- Jﬁﬁ(g)(yc%ﬂﬁ)n(}p

rom hydr ogen an

6(®@|;33)kNdY1t1;6n@b@®)ﬂiﬂ@ﬂﬂﬂlfmﬂ (GéCéﬂlHylsdfoﬂ-yﬂ; E-(lgﬁ@)a}j(ylcarbamoyl
wi_thin a tit t al | h

- R basseiss FPb RIGmaYIogy e S keadepiog:

;1,(18 @Llﬁg]e(gq?ce?%ﬂ{aﬁgﬁé{mn%a @fﬁaﬁla}ky@ﬁﬁ rein any

e group WThin a Z substituent,
ONIN- apﬁnl@)ﬂkglﬂgﬂfamogn €1-0C)atkanest fdnytperioo,amd( | -

i‘&lal Kk substltuents or a substituent sele fcél (%
alkplyd ) abanesylfopd pminey Or KamSar8YR of €| ‘P%ﬁlfﬁ'g‘n
-60) aI koxy, (lI- O aI kyI t hlo{g_(ﬂlo 6C) al kyl sul finyl,
(I 6C) al kyl sul f onyl , - 6C) al kyl am no,
dwhéréb(7(iﬁ4)1m1?<mle]as aaﬂumnl,abbk/e 6C) al koxycar bonyl ,
a% Q) al kyI carbanoyl, N, N-di-[(I-6C)al kyl]carbanoyl,
(leelql &I, (2-60) al kanoyl oxy,
%r .kanoyl am no,
"al kyl - (2-6C) al kanoyl am no,
(SI() Q) aB oy hsatdf am)yl N, N-di -[ (I -6C)al kyl ] sul fanoyl,

( 6C)a| kanesul f onyl ami no_an
|\Ri |81s B}E}rlagekyl(l éC)a@%})@M&@@J&%&(%@ﬂh&l or
oa 0 th f which
5 Syrroran st buBeeTEUE sE¥S Ehe or more aroups |

s el ect pﬁfé‘rmgmmb @ﬁﬁﬁ@ohﬁéycﬁ%mﬁlla%mhdﬁyﬁg@ﬁy R’ adthyiooxy, n is 2,
car boxy, carbanoyl, yl, trifluoronethyl,

( dndalny adrkgh ato(rgtoMl)lgln ﬂ@dyfdroxyg)r Aefe)atkany group is "attached is not also
20 attac}(lsgda tOka?l)O( er xzyg%r?)or a nitr glexcl) Xtom.

In this specification the generic term “alkyl” includes both straight-chain and
branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and
(3-8C)cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl. However references to individual alkyl groups such as “propyl” are specific
25  for the straight-chain version only, references to individual branched-chain alkyl groups
such as “isopropyl” are specific for the branched-chain version only and references to
individual cycloalkyl groups such as “cyclopentyl” are specific for that 5-membered ring
only. An analogous convention applies to other generic terms, for example (1-6C)alkoxy
includes methoxy, ethoxy, cyclopropyloxy and cyclopentyloxy, (1-6C)alkylamino
30 includes methylamino, ethylamino, cyclobutylamino and cyclohexylamino, and
di-[(1-6Calkyl]amino includes dimethylamino, diethylamino,

N-cyclobutyl-N-methylamino and N-cyclohexyl-N-ethylamino.
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(2-40) al kynyl oxy, (1-4C) al kylthio,
(1-4C) al kyl sul finyl, (I-4C)alkyl sulfonyl,

W@ keod@@abkyl am no, di-[(I-4C)al kyl]am no, PCT/GB2004/003911

(I -4C) al koxycarbonyl; each R3, which may be the sane
or different, is selected fromsal ogeno, cyano, nitro,
hydr oxy, am no, carboxy, carbanoyl ,)slulkf arrFyI ,
triflugraonethyl., (1-6C al kyl, (2-8C) alkenyl,
( 2 80) e&%%z PX‘WIE Fé%é)tal) 1 }(y(ﬁ!‘l’}@jbéﬂ{@n&? Sisbyas phenyl or naphthyl,
RG)adlykBNY 10K Ne tefrhs Q@c&l)%%)&hit:’h Flo"‘qe%eroc clyl” include ring structures
| -6C) al Kyl sul finyl, (I-6C)alkylsu omyl )
(that g@ydiekyorovion bicydic dnd cof@jmfrisyl 3 @ni woms, at least one of which, and

- K yi .. .

%%ﬁﬁo?%%%moﬁyﬂc‘g é‘?@%ﬁ 2RI Erehers) ayR. el mipgen. Unless

P P S o Tk s ey oup sy b eSS
opn{RRIB3tiodreragidly Jrdrsativyid tiegense that @ga&lilfgl fof a fulsed ring system may
ﬁvts W@foﬁ%ﬁ&ﬂ%{)@?rc%%?%é%gﬁ&3]gz$r?ig1§ym%)al : %%?g&fnggcﬁ ring systems
‘ . - 6C | oxy., .
g%ilggfg%ﬂk%%%%fpé%zg @tﬁ%&&gérglff Elglrloﬁﬁpg, Qﬁénlw,%nz&ﬂlenyl, pyridyl,
pipeSdingl, lquimelylf 1,28l4-te(rbhydedqlikot s li§sapitolyl, 1,2,3,4-

- N-di -[(I-6C)al kyl b I,
IS5l Rab iy B0 B RERBy RSBy, Byrtdazingl, quinoralinl,
L] - | | 1:( 2- k 1, N . . .
i Qe e ouar BT PR A Brobjdopn mideznial
bénzif)dak&l3h egtazblgh yhdAbINR ox@diflyl, benzoxazolyl, isoxazolyl, thiazolyl,

(1-6C)al kyl -(1-6C)al kanesul fonyl am no, or froma o
B%’%Bil%?fobflwéoﬁlkﬂzﬁmélzmmhwnyl,F&blw-mnéowmhdlhhle-lmneothlazmyl,

1 . 1 i . . . . 2
g,?,s‘i?fagﬁlgﬂ é%@—?(rzazR@%}rog(aé%zng, _%uré%)agxlyﬁ ;]Fl’gldlé%oljd, g’etrazélyl?
{ibettoradakspix iben£khiat i )bkirar%’l, cxeial, Hﬁéiﬁl‘i’d}ll,ct@ﬂréhydropgran%l,
acceptable salt thereof. Preferably in the qui'nazoli ne
prepeBYlnprazepamyhchthiazghidingl, Rarahgdioylié-thkigzinyl, i s 2, and

. ' . | - 40) al .
e N E L B R e b e
REygRRoidiny] dif RBEPY ka1 |té‘cr4h'§lﬂl%p§ﬂ§1?diﬁjﬁcl%hﬁ%&thfegyl,

ky t-chain an

generic term "alkyl™ includes both straig n
tetrahydrothiopyranyl or thiomorpholinyl.

Where rings include nitrogen atoms, these may carry a hydrogen atom or a substituent
group such as an (1-6C)alkyl group if required to fulfil the bonding requirements of
nitrogen, or they may be linked to the rest of the structure by way of the nitrogen atom. A
nitrogen atom within a heterocyclyl group may be oxidized to give the corresponding N
oxide.

The term “heteroaryl” used herein refers to heterocyclyl groups which are
completely aromatic in nature. Particular examples of such ring systems include furyl,
benzofuranyl, thienyl, benzothienyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pyrrolyl, indolyl,
indolinyl, 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



10

15

20

25

30

branched- chai n al kyl groups such as propyl, isopropyl
and tert-butyl, and (3-8C)cycloal kyl groups such as

weywsopispyl , cycl obutyl, cycl opentyl, cycl ohergl/Ganab4/003911

cycl oheptyl. However references to individual alkyl
groups such as "propyl" are spegific for the
strai ght-chain version only, references to individua

N R oot s
rg@&?ﬁ 8 @Eﬁ%l}f 95ih¢L ﬁﬁélﬁHélJFd fik }ogﬂh E}{Aupg{/ﬁlfl? er a gp of’i‘eS gr more

cycl opentyl " are speci

dweteyoatdms sai@dtagﬁum aXYRYIE Ii’ltttotgﬁn appilfigs PasicalaRSror @Qﬂ@ﬁb&ed
for exa (1-6C)al koxy includes mnet hoxy,

2’???69@&‘/1 EEYHRSIPT qgﬂa%/%ﬁfi/swdcfmé%hﬂwra:%ypyndyl pyrazinyl,

?ygﬁ%ﬁ%’lk?gl?n&gﬁgﬂ’é#ﬂ % ﬁﬁ@&& rﬁ%’éﬂoz% g&%&f"%o@%zolyl thiazolyl,

dsotl[ueialﬁcaﬂléftriaalﬂyhd 2, Mediardbs, akadrkblyl, almaftﬁl,yl thiadiazolyl,
dlethflan1no cycl obut yl - N-met hyl am no an

r(EtE%?B YohéRg hetrgogtsh groamimy. aheeba & i I%meereélf@%@hp beteroaryl ring
%f{%?tg{d?‘x (ﬂﬁﬁ’(ﬂﬂ{ﬁ@ &(ﬂﬂ%&%ﬁ &%quﬁ@tl R ué% m}g f)}gﬁelﬂ 21Xy1’

qluﬁtoanmgy Ghytd1y1, isodddetig, BenAefusdnl U@EMcﬂﬁeﬁﬁaEenﬂﬁMd%lyl
nmono- or bicyclic an cont ai n rom3 to 15 atons,

Ibepzothigzedylgr PHEREh, and suitably from 1to 4 of V\,hl ch

n | fur nitrogen.
= AP R e P o,
higib:ey1 quﬁilyll pghfvIA, fﬁiﬁdailﬁylaéﬁiﬁlyﬂ GsoxA2elyR iRRRIYICisBthiazolyl, 1,2,3-
parti al ]iééaromatl C in the sense that oné ring of a

fiiazolylr k. hd-tsgzaldnoradjazolyl drmaenyil chisdthzeolybontetrezolyl.

et aaRey rmeR o B e aR] 1R of Az BioSHiR A systems
slvhoBAIdLyl, Hlin6RYY1 bé@@%@i@l R BEnzoBMEAYY |
plperldlnyl qU|noi 73, 4- tetrahydrqu|noI|nyI

| soquiMse partlcmlaz h@emarsﬂ gtquah msoleswq uiramp isorg4olyl, furyl, thienyl,

DAL BT R L B P tens

Py’ I Ol prfivhlar éIﬂlQ&in‘h'ents lopaRlihMkion WHeH 28 PbY 1he Q groups defined

benzi m dazol yl , pyrazol yI , indazolyl, oxazo
bgnqzdimlample Qs@(aﬁo onQ ) infoamalayl),is bﬁamoydiylamywc a

Im%_{? %r%lﬁr?aég g@ffﬁgél nwthrt] e Igaglr_ntu!rr; be%,ngfos)z(iglzrétmn) or partially saturated
02 Lyl

ekl el B STy SRS

oatbarey| momxgd;hcdmmg/bv;thMptm ﬁhyﬂetemytmsﬁelec&ﬂefmm vkygen, nitrogen

1, 3-t.hjazolidin _ .
fué(f §uiiﬁ1§/ g@/ué npt qpnltfﬂplgglaﬁy p -0, 35 S or S-S bonds), and linked via a ring carbon
hto}n df 91‘19 %tﬁ%@ﬂ qgﬂ% )})éévﬁigd ﬁé rﬂ%lls nOAAGRL PG R¥YY. Suitable

homopi perazin
values for Q', Q® or Q include for example, oxiranyl, oxetanyl, azetidinyl,

tetrahydrofuranyl, tetrahydropyranyl, oxepanyl, oxazepanyl, pyrrolinyl, pyrrolidinyl,
morpholinyl, tetrahydro-1,4-thiazinyl, 1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl,
homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl,
dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, 1,3-thiazolidinyl,
tetrahydrothiopyranyl, thiomorpholinyl, more specifically including for example,
tetrahydrofuran-3-yl, tetrahydrofuran-2-yl-, tetrahydropyran-4-yl, tetrahydrothien-3-yl,
1,3-thiazolidin-3-yl, tetrahydrothiopyran-4-yl, pyrrolidin-3-yl, pyrrolidin-2-yl,
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tetrahydropyridinyl, dihydropyrimdinyl,
tetrahydropyri m di nyl, tetrahydrothienyl,

W@ edosaberss ot hi opyranyl or thionorpholinyl. WheP€l/GBnws/003911

i nclude nitrogen atons, these may carry a hydrogen
atomor a substituent group suth as an (I- C)al kyl
group if required to fulfil the bonding requirenents

Lt A ﬁaéﬁm??t%aﬁmaﬂéﬁi R fORaHPer o,
Wi pelidin-3-ygli S REY-8 I\}IMopilgédrghﬁp Lof 11% §§r I%n%p‘tf}gengm -4-yl,

the correspondi ng e ter eter
imeéazmnﬂ eflel.4-oxezepenyds oc ¥.2|3y6-tegrabydrepyvindinid-ylr e nitrogen or sulfur

SRR T PR erbvey b PﬂleZ%rSté*%’u B Ghayresponding N or S
ToRIRY for @}@ﬁﬂﬂ&ﬁ'le&l)ﬁk?te@éﬂy‘rd% 1en '?)Ql)ﬁé r (&cﬁ?ﬂ Plo Iyl

pyrazi nyl, pyrim diny azl qui n
dLﬂl ﬁlazoﬂetrawd;rothlqpmmlny]rml L—omastrahlywo;thlbplj&@ﬂlyl] A sultable value for such

i ndol in benzi m dazol pyrazol yl ,
i2 SHOLLD ch bsyé (ﬂr% c}gcob)élt}g%wsmuen%’ Sd%far eizxagple, 2-oxopyrrolidinyl,

tztlix%éfﬂe}’dzm}}?@ 5%2&81'1&%}11 Q%?Bﬂb@ﬁ(?lh%l chlwc(’)pyrrohdmyl or

triazolyl, 4-tri1azo oxa
Qtﬁ@.@ammpmdmyladl azol yl , tetrazol yl, di benzof uranyl or

di benzot hi | Where, ;fos exa IeZ|s heteroaryl, or
cont ai ﬁ’é“cé}?aﬁg@]é‘%éﬂfﬂ {F’ %Qgp%ittﬂieh@tr eX¥BPl9) g wupalie saturated

HDAARNY sfurdted3 t@ﬁgﬁﬂﬁ%rgﬁj nﬁ?&%&:ﬂ f\é cg:é/ Wh' Cg@ é é]rlilg nitrogen

contal ns one or nore er oa

nr mrlﬁg @nteesatart lahd bptidrally il @ Rdfetddo A6mS séIBcE't@d?frﬁﬁﬁ nitrogen, oxygen
ar groups i nclude those selected fromfury
§(;F éé@5%1? key of sushrigp HWUdGWfbﬁldﬁlﬂb mzepwl,umapllmxll

, yl I oxaz ol
P#r&algié%{ 1 r’noI Sopéﬂa%'lglt}&ﬁ%l%ﬁrgyl ie rffﬂ?}gg%-ﬁyﬁy hiazmy p1per1d¥nyl,
hoRogipti diagio biperaziys Goaioplpatazidyy rcﬁliﬁﬁ‘&ﬂyndﬁﬂyl Qgﬂrﬁﬁl@fabhrﬁdinyl
tetrazolyl. The heteroaryl group nmay al'so be a 9
ﬁ%‘@?@@mﬁilﬁvcﬁeﬂé‘hY@QMdWl tétralpydnpsitienyl seirahydsothiopyranyl or

gﬁ({nﬂ&llp | soqui noli nyl, cinnolinyl, quinazolinyl,
a2| qU|noxaI|nyI i ndol ylI , |30|ndolyl
benzoPmlammf Valb&l’IZ)Pth@MQ iRemak rﬂ)fdé@a%ﬁ{é ’mOIghOI%HO or4,50r6

benzot hi azolyl or purinyl. Particular exanple
Wémbpr@drlytemqyélybdeg@onmmng d exitrogengors aud optsorfaily ylor 2

ALY Pl LA I D St 5 dmlﬂmyl
spéetan gty skt s g

c@ndn&@-yﬂ;ma@u-lbylcoy plpeddimoniylose pardomarly suitable Values for any of
Q', Q* or Q* include, for example, morpholino, pyrrolidin-1-yl, pyrrolidin-2-yl,
piperazin-1-yl, piperidino, piperidin-3-yl, or piperidin-4-yl.

As will be understood, the nitrogen atom attached to X in formulaIis a ring
nitrogen in the heterocyclyl group Q*. Accordingly ring represented by the group Q*
contains 1 nitrogen heteroatom which is linked to X' and optionally contains 1, 2 or 3
additional ring heteroatoms selected from O, S and N. A particular value for Q” is a non-
aromatic 4, 5, 6 or 7 membered monocyclic heterocyclyl group containing 1 nitrogen
heteroatom and optionally 1 or 2 further heteroatoms selected from oxygen, nitrogen and

sulfur, which heterocyclyl group may be fully saturated or partially saturated and which is

nitrogen linked to the group X' in Formula I. More particularly Q? is a non-aromatic



such as indolyl, quinolinyl, benzofuranyl, or

benzot hi enyl . More particul ar heteroaryl groups are
wa@edosoe@ass f rom i soxazol yl, furyl, thienyl, pyrPdyGB2004/003911

pyrazolyl, pyrrolyl, indolyl, quinolinyl, benzofuranyl

and benzothienyl. In particul at8 enbodi nents of the

i nvention when any of the Q groups defined herein (for

| g. or. in Farmula (l) .is .. .
%@?&&83?%9 r*% prEpeer )fﬂ%wcaﬁ&%?@@l SFUPRPnEAining 1 nitrogen
Wetdiodthia 2B 6bHbHAIYaFuARH et 8itHAk]RRY fRm Bﬂ;gg:hallli'trlﬁ en and
saturated (i.e. ring systems retaining sone,’ but ot
tshlurf, which kpéeroeys]yd ranpantyubeaparval)y Sittrated Or prfidralslg dully saturated.

cyclic.rin jth up to five hetergatons sel ected
FPeRRaE et dlh & aithean shnked mangerclisdblE viegivng or 6
QMn . - . . »
R0 S OB g S
viahgs pEsuvbtgrovps refryseqtedtbyrQfi ineldjle thSuippriptiete@nt@smaty

i pcl ude for exanpl e, oxiranyl, oxetanyl,
%@fﬁ%ﬁ‘%E%W%ﬁ%‘ﬁ%m‘@f@P%ﬁﬁﬁ!ﬂ,wﬁ%bf%?ﬁ%!ﬂ%}r3aﬁh}qzs)llglnyl,

% r . . .
%gfrgﬁgllﬁ:y}ﬁ gﬁ?éﬂta@?}ggﬁfg}zgﬁ{l,%qﬁ%%dm ?Phélﬂbﬁ%&‘azmyl (all of which
lard limkedxo D& tim oyl by 4 rinkindedgey)., Mpipgirticlilngy Q° is selected from
honppi per.i di nyl , {Ji erazi nyl, honopi perazi nyl ) ) _
&F?ﬂfﬁl{l- px}fpyal,’ jn- ﬂgtppmg}oob%hua;q}@gqﬁ— 1, morpholino and piperazin-

L - a ring di nyly, -
?;ﬂ%’ gﬁg r%ljte | efrc]:g?é%ly ff §§ %eﬂ?:égd(; ﬁ{?ﬁél arzlgqlc’ﬂhﬂyyl, pyrrolidin-1-yl, piperidino
t1e3-thadvpt dimt ryogdrracrpholitdai Io fsgprpleatd Mt Q° Metected from azetidin-1-yl,

sg{(_erci;f,i cal ly including far exanple, ..
PerTPUdi) v Bipsdigo pnd mogaholing dMerapraferably Q° is selected from

ar gpyLans.4- t dr.qt hien-3- vyl a.
PSRN OOBRE: Y AR RSB gy s s
pyfrrokdindi-yi: 3-yl, pyrrolidin-2-yl, 3-pyrrolin-3yl-,
mor phol i no, |, | -dioxotetrahydro-4H-1, 4-thiazin-4-yl,
pi' per SYita)e valupsior anyolthg varignsaseunsi wittgn ormula I as defined

| 1.6 n- I per.i.di.n- 3- yi
ﬁ%lrr%g%fi%gég Pﬁtl-lér%%t-eg ?n%g% Sg)g?lgf?thqnllp%u?e'i, 4- oxazepanyl, or
forhaboglnd et r ahydr opyri di n- 4- ffhoroAcHlbrbo! BBEId Rd iS&d;f ur
atomwi thin a heterocyclyl group may be oxi di zed to
frdé-0halkelor r espondi ng N or 18etbyl, @thyb \prorfybriseptapy) tert-butyl,
1, 1- di oxot et rahydr ot hi enyl, 1- %éot Shr affydr ot hi enyl ,
1, 1- di oxot et r ahydr ot hi opyr angf*tg 204 BeXyL
forqgxaicaiiahydr ot hi opyr anyl . ' . :
a grgu@ ich bears 1 or 2 oégtﬁzlr’kt ¥§§ﬂ3§0§%ﬁ%2ﬁ§s&£ butyl;
far (1f66nalseanpl e, 2- oxopyr r ol methnyy, etiRxyxmpp@er, éppropoxy and
2-t hi oxopyrrolidinyl, 2- oxogg‘ﬁeri_di nyl ,
2, 5-di oxopyrrolidinyl or 2, 624%5%opi peri dinyl .
b isehhiRéngral ues for Q . Q AR, fobdpliHfyf fd but-2-enyl;

exanpl e, non-aronatic saturate

for (2-8C)alkynyl: ethynyl, 2-propynyl and but-2-ynyl;
for (2-6C)alkenyloxy: vinyloxy and allyloxy;

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

for (1-6C)alkylthio: methylthio, ethylthio and propylthio;
for (2-6C)alkenylthio: vinylthio and allylthio;

for (2-6C)alkynylthio: ethynlythio and 2-propynylthio

for (1-6C)alkylsulfinyl: methylsulfinyl and ethylsulfinyl;

for (2-6C)alkenylsulfinyl: vinylsulfinyl and allylsulfinyl;



10

15

20

25

30

or partially saturated 3 to 7 nenbered nonocyclic
heterocyclyl rings with 1 ring nitrogen or sulfur

whedosopasom and optionally 1 or 2 heteroatons BEl/68@d/ 003911

from ni trogen, oxygen and sul fur. Exanples of such
rings include azetidinyl, oxazgpanyl, pyrrolinyl,
pyrrolidinyl, norpholinyl, 1,3-thiazolidinyl,

tetrahydro-1.4-1thjazinyl, piperidinyl, _
ﬁgﬁ@ﬁ%é‘ﬁﬁya}’lﬁé@}iﬁpi per azi nyl ?thﬁaﬂé‘ﬁ}lﬁﬂra&?i%Eﬂlopynylsmflﬂyl
dbhpde 16l , tetrahydro Wl .
o e S%'lfgliwjnlyl tetr ahyd@%Ewu?n%gﬂn%ﬂd,ethylsmfonyl’
tfet ab(y)dikenyls@fyy]: t et r ahydr einylsoffgndnyl aiylsulfonyl;

. Particular values for

t.hi phol i nyl QA, @ or B

T PR BN e, ror phoF By fona] atsl Brcgymylsuitonyl

rfgp(q@g d icyclyl rings | L [ trogen atom

and opcpi cl)(ﬂa {1/81 or 2 heter og%g‘h@ngép’g% IMI{OO%Opy%mnO’

nitrogen and sul fur such as &aptopdiaitho and butylamino;
,S:thigzolidinyl, pi perazinyl, pyrrolidinyl,

é?rp@'r[pd GAKYLBEHRO:c Ul ar | y az@imediylaming, diethylamino, N-ethyl-

pyrrolidin-1-yl, pyrrolidin-2- iperazin-1-yl or .

pi peridino. More particul arlg%%qh?'%gﬁ%g %%4 @éSSP%{Oé’P/PaBHW

66r (QIGC)QRoRycat¥dniyhc| ude,  f or mewaRPEbonyD ettt aABonyl,

pyrrolidin-1-yl, pyrrolidin-2-yl, riperazin-1-yl,

pi peri di no, piperidin-3-yl, Bioppxysertodyand tett-bupxyedrbonyl;

ngl nitrogen atag t ached [
? %rlﬁﬁﬁgtﬁélggg%rbwﬁﬁl' nitr ogenﬁi~ %ﬁ%@@@ﬂoé@%ﬁ%@?@ﬂ&
Q. Accordingly ring represeRtsd }Fl&’arbz_ﬁﬁograﬁﬂﬁ- opropylcarbamoyl;
contains 1 nitrogen heteroatom V\I/()‘II ch is1inked to X
HBrN-DpdirlhraC)alkfnsrbamayl:l,  2NAY-danetidcatbamayl, Nrethyl-
het er oat ons sel ected from, a N. A parti r.
value for Qis a nonaronati cﬁszl&gylc b?)l?lggl m%g@athylcarbamoyl;
farR@YYalkendyet er ocycl yl gr ougeR@PrapiBhylnd i en
het er ggt omdgﬁd optionally 1 orcﬁgq%‘rﬁl?lt h}velr n%é{iagp%g?bws
k| @oQdkamayiaxyxygen, ni t r ogasatoxpidné prdpisnylady ch

ter | gr.oup may be fully saturated. or partially
gbgt(%lp gﬁ%@%ﬁ%ﬂ?'g his nitr oﬁg%lql&ﬁ?( TOBIOPARIGRY oup X1

fd# NEOT-60)alicyll-(2 10N Sk BRIy dnGilb A In¥e 3 1h &t ni
non-grrorr?ati}]crgijtwr@ggen Iy?nked 4, 658& éﬁnrrlgﬁ‘ggcrled

nonocycl i c heterocyclyl groudnmshylpropiongmidai t r ogen
eteroatom and. optjonal ly 1 further heteroqataom
Eoéigbt@@amyisﬂﬁ?%@&n, nitr oglg-ﬁl%\gﬁ%gﬂmwﬂ,,ﬂmwaamoyl and

het erocyclyl group may be pagld ed or
referably fully saturated. ‘St%olﬁé%s?lgta%g?%l cularly Q

r A, Nidi+ Olgen)alkylselfamoylocy c | N.N-fimdtlylsafaniozt e 4, 5 or
6 menbered nonocyclic heterqcyclyl group containing 1
ni trogen heteroatom Suitabl ’I%h‘}ﬁﬁ‘e sylfamoy oups

1R PI-6E5MkAlsionRfifib.ude t henARRIORFRifnilgaa" Omati €

ethanesulfonylamino;

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

for amino-(1-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and
3-aminopropyl;

for (1-6C)alkylamino-(1-6C)alkyl: methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;
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het erocyclyl groups |isted above, nore particularly
azetidinyl, 1,3-thiazolidinyl, pyrrolidinyl,

weer@entdseayl , pi perazinyl, honopi peridinyl or PCT/GB2004/003911

honopi perazinyl (all of which are linked to X1 in
Formula | by a ring nitrogen)-20vre particularly Qis
sel ected fromazetidin-1-yl, pyrrolidin-1-yl,

i MR K e —
ot by azol i di -3 y1 " and or st dylandh S S Binethylgminoethy!
that Qis selected fromazetandn-1-yl,

pyrrolidin-1-yl, piperidino and norfhollno Mor e
preferably Qis selected frofr thylamineprepy) |

rfbﬂ%n%&:nemwal f pholino. | Ehloﬁ%rﬁ?&fﬁ@a? Bhlo¥, e’&(ﬁff ﬁlS?'oethyl and

t hat s pyrrolidin-1-yl. Suita ies For an
t he var| ous groups W thin FoBwhlaoprops; def i ned

ere F%Foh%{iwereafter in this speC|f|cat|o

2l ogeno 1 uor Bydrerymsetbyl, Bhydipxaethyl, ddydroxyethyl
for (1- 6C) al kyl: nmethyl, et thll propyl, isopropyl,
tert-butyl, pentyl and hexyl 4or (1- 4C) al kyl : met hyl,

et hyI pr opyl i sopr opyl and3n@ﬂfox§>p|ﬂopy1, for
& Ikox nethoxy et hox pr opoxy, i sopropoxy and
ot

X}‘I‘@r lkgry:al kenyl : KYFVPXYm@b@F}O QéWIOXYaﬂhDW
and but - 2- enyl for (2-8QC al hyn 0
and but-2-ynyl: for (2-6C)al E Xﬁoé%‘%o %‘fl ﬁ¥‘P ’rﬁ‘f}%‘)goxy’
dbd (1 -autkok A1 62)aﬁl@ha| kynyl Oﬁﬁthoﬁyﬂﬂ.‘éﬂhﬂ @ﬁ)\bxziﬁgthyl 1-methoxyethyl,

2-propynyl oxy; for (I-6C)alkylthio: neth
et hyl thio and propyl thio; fo?-net @Uyﬁlb'k@ﬂqthwwd‘ryl and

vinylthio and allylthio; for,(2-6C) al kynylthio:
et hynl ythi o and 2-propynylt h]'o’%“eft (?)2 pw

o kgt i nyl t hyl
R ML T S RahnsL by

allylsulfinyl;for (2-6C) aI kyﬁryy@uﬂpmm'yl

N TR —

for (1-6C)alkylamino-(2-6C)alkanoyl: methylamlnoacetyl and
3-(methylamino)propionyl;

for N,N-di-[(1-6C)alkyl]Jamino-(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,

tert-butoxycarbonylaminomethyl and

2-methoxycarbonylaminoethyl;
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for (2-6C)al kenyl sul fonyl: vinylsul fonyl and
al Iyl sul fonyl; for (2-6C)al kynyl sul fonyl:

weedgngdisal f onyl and 2- propynyl sul fonyl; for PCT/GB2004/003911

(1-6C)al kyl am no: net hyl am no, ethyl am no,
propyl am no, isopropylam no any butyl am no; for
di-[(l-6C)al kyl]am no: di net hyl am no, diethyl am no,

et hyl - hyl ami no and di i sopropyl am no; for
%f- %@%%W@?ﬁ%ﬁw : et hox%@wﬁeﬂ ethybt heatheae Hethyl,
propoxycar bonyl and tert-but g_)géﬁﬁﬁg ; } .
N- (I -6C)al kyl car banoyl : N-net hyl car g%}/ﬁ{,l@g carbamoylpropyl;
KpdN H}H6€ Sallspioaphmoil p66mtkyla Nomebylcatbathoylmethyl,
N-i sopr opyl car banoyl ;
forN, N-di - [ (I -6C)al kyl ] car baRip§thylcarbamoylmethyl,
N, N- di net hyl car banmoyl, N-et hy - yl and
N, N- di et hyl car banmoyl ; for (24)@6%5)&?1&[%%%{)@%%0 vyl
propi onyl and isobutyryl; fol-(2mékylehibamoyheyl,
acetoxy and propionyl oxy; for (2-6C)al kanoyl am no:
acet am do and propi onam do; £dN-methylcarbamoyl)ethyl and

N- (1 -6C)al kyl - (2-6C) al kanoy! am;nQ: cet am do
and N-rnet hyl propi onam do ; f%@&q‘(?‘{}fé@%&ﬁ%@amw :
FerrteNgil @ ed@)alkylchrbatiogl(EICY alk f1a MO di@dBlylcarbamoylmethyl,
N-i sopropyl sul fanmoyl ; for _

N, N-di - [ (1 -6C)al kyl ] sul f amoyN:N-diethsd¢arearpgylmathyhdby |
and N-net hyl - N-et hyl sul fanoy] ;. f

(1-6C)al kanesul f onyl am no: nlepfaﬁ?gpngéeﬁl?sfl%aﬁl\}%?ﬁlﬂlgthé’hc}'(—

et hanesul f onyl am no; for N,N-dimethylcarbamoyl)ethyl,
N-(1-6C)al kyl - (I-6C) al kanesul f onyl am no:
N- et hyl net hanesul f onyl anmi nol-@Nd&N-diethylcarbamoyl)ethyl,

ety et hanesul fony) i o petot SIIEEHASTA

3- ami nopropyl ; 2-(N,N-diethylcarbamoyl)ethyl and
3-(N,N-dimethylcarbamoyl)propyl;

for sulfamoyl(1-6C)alkyl: sulfamoylmethyl, 1-sulfamoylethyl,
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
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,
1-(N,N-diethylsulfamoyl)ethyl,
2-(N,N-dimethylsulfamoyl)ethyl,
2-(N,N-diethylsulfamoyl)ethyl and
3-(N.N-dimethylsulfamoyl)propyl;
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for (1-6C) al kylam no-(I-6C)al kyl: nethylam nonet hyl,
et hyl am nonet hyl , 1-net hyl am noet hyl

wQ20meHibam noet hyl , 2-et hyl am noet hyl and PCT/GB2004/003911

3- net hyl am nopr opyl ; f or
i -[(l1-6C)al kyl]am no-(1-6C)at®dH :
di met hyl am nonet hyl , di et hyl am nonet hyl ,

- dj hyl am | . 2-di met hyl.ani.noet hyl an
SRR IEBE R 2 5 A SBRSR T B, 2 et
chl oronet hyl , 2-chloroethyl, gdd¢ 615191@}15&1&1 and

3- chloropropyl for hydroxy-(I-6C)alkyl:

Higol2e6Gatkangylox g1 Helyly et hy Iacetd)xmhxi xiytepiopylozpmethyl,
3- hydr oxypropyl; for hydroxy 6C
hydr oxymet hoxy, 2- hydroxyeth gf‘ﬁbﬁﬁ&éﬁeﬁtcﬁ@%yprgﬁﬁl

r%“g{‘%l%@j&ﬂ&fx?f’low)alﬁ ( 6C) @Llhaﬁax}@mﬁ@@hwl

oxynet hy et hoxyme , 1-nmet hoxyet hyl
2- met hoxyet hyl, 2-et hoxyet hylz-mcthosyeﬂaﬂmyyirwéyl; for
cyano- (I -6C) al kyI : cyanoneth C thyI ,
1- cyanoet hyl and 3-cyanoprop rme‘ﬁ %?h o

]ﬁgfr 5}?1 %ﬁ@ﬁﬁ(gﬁﬂ . am noac ?t a)ﬂnng«flﬁ lgul?cmy[‘ PEARb %ﬂsulfmyl and

(2-6C) al kano ['am noace
and 3- (et hyl am no) pr opi onyl 2- afrmnoethylthm

N, N- di I -60C) al k am no- 6C) al kanayl ;
b Nl e yIC B0 NP R BRAB Yny
for (2-6C)al kanoyl am no- (I-6 fﬁﬂvﬁ'ﬁﬁ I
pr opi onam donet hyl and 2- ace% B yahmﬁ@%ﬁltyﬁm vl
forN-(I-6C)al kyl -(2- 6C) al kan@y(osthytahino i) dihky; land
o R B A rmEt Y g o Y - Gt S e et fony,

3-(dimethlyamino)propylsulfonyl,

'2-(di-ethylamino)ethylsulfinyl and
2-(N-methyl-N-ethylamino)ethylthio.

It is to be understood that when, Rlisa 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.

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain
within, for example, a R! substituent may be optionally separated by the insertion into the
chain of a group such as O, CON(R4), N(R4) or C=C. For example, insertion of a C=C
group into the ethylene chain within a 2-morpholinoethoxy group gives rise to a
4-morpholinobut-2-ynyloxy group and, for example, insertion of a CONH group into the
ethylene chain within a 3-methoxypropoxy group gives rise to, for example, a
2-(2-methoxyacetamido)ethoxy group. It is to be understood that the term (2-6C)alkylene
chain refers to any CH,CH; group (for example within R') and includes, for example
alkylene chains within a (1-6C)alkyl, (1-6C)alkoxy, (2-8C)alkenyl, (2-8C)alkenyloxy, (2-
8C)alkynyl and (2-8C)alkynyloxy group. For example the insertion of a N(CHs) group
between the third and fourth carbon atoms in a hex-5-enyloxy group in R givesrise to a

3-(N-methyl-N-allylamino)propoxy group.
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2- (N-net hyl acet am do) et hyl and
2- (N- net hyl propi onam do) et hyl ; for

W@ keos@@bkoxycar bonyl am no- (1 - 6C) al kyl : PCT/GB2004/003911

nmet hoxycar bonyl am nonet hyl , et hoxycar bonyl am nonet hyl ,
tert-but oxycar bonyl am nonet hyi2%and
2- met hoxycar bonyl am noet hyl ;for carbanoyl (I-6C) al kyl :

- 2- b | et hyl
Ca et e SR RATDY L St O S BEPY S Wi a

. - 6C | I _ ... .
b4 sl batn BRI o osvent s
Nrqupoglythe forbrato@t -et-hyhereid XN, Tot énangas, NaIOD! anatghib a
| car banoyl ) et hyl and

%ﬁeéeyp%iyﬂil-ég)@g}ﬂ@muppﬁg Je R syibstigugnts so formed include, for example,

ST AT RN A g o s
INI-ke-giedlidih-d aylayigoa et dWinyINr

nmet hyl , N- et hyl car banoyl net hyl, 1-C o
N—@e&r@@chﬂ}ﬂiﬁ%}ﬁﬂ%q@mqunﬂ groups such as N-(2-pyrrolidin-

- ' noyl ) et hyl ,
ﬂ%&bﬁlﬁé‘w&%‘% amoyl ) et hyl .
2- (N, NWHéretehartta i bmagyhoreinty |anfﬁ!1‘li¥1 or alkylene groups optionally bearing
3- (N, N-di net hyl car barmyILBFﬁropy , Tor
S0¢ Pamey qubstEoyuts e/ e Hagioup wathiny s3id alkyl or alkylene group
-sul f et hyl,. .23 f appyl et hyl and .
%péﬁ arllgrr%%%ﬁs 6)&1 Oe%c):/l} s’auil gﬁg or &Q% group one or more substituents. There are

Bhiidbl P Chab kibstitlehdrpsdeni orb&aklskivl CH, group and there are suitably 1, 2 or 3
N- net hyl sul f anoyl net hyl , N-et hyl sul } anoyl net hyl ,

Rqhy sybtituents pressyt o ehsh said CHjgrephyt is i barmddriteodithlat the alkyl or

alkylene groups which may be substituted include the carbon atoms within cycloalkyl

rings and the carbon atoms within composite groups containing an alkyl or alklene chain,
such as (1-6C)alkoxy groups. Suitable substituents so formed include, for example,
hydroxy-substituted heterocyclyl-(1-6C)alkoxy groups such as
2-hydroxy-3-piperidinopropoxy and 2-hydroxy-3-morpholinopropoxy.

When reference is made herein to a group (for example a heterocyclyl group)
optionally bearing “one or more” substituents the specified group suitably optionally
bears 1, 2 or 3 substituents, which may be the same or different.

It is to be understood that when X? is CO, it is a carbonyl group. It is also to be
understood that when X is CH,C(O) or CH,SO,, the CH; group is attached to Q* and the
carbonyl or sulfonyl group is attached to the nitrogen atom of the NR*°Z group in
Formula L.

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)alky] 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



10

15

20

2- (N-net hyl sul f anoyl ) et hyl and
3- (N- net hyl sul fanoyl ) propyl; for N N
wa@leofi2a@8) al kyl sul f anoyl (I - 6C) al kyl : PCT/GB2004/003911
N, N- di et hyl sul f anoyl net hyl ,
N, N- di et hyl sul f amoyl nmet hyl , N-24-
nmet hyl , N- et hyl sul fanoyl net hyl , 1-(_

Blrﬁ{&@g%‘g‘%{%@i ffé%ffqrf’gé,?o%f ghg%/c{ﬁl’gﬁr groups listed above such as (1-4C)alkoxy,

zz(M)Mk&iy'Eﬁ(Qm)ﬁmpﬁﬁmau l3-athaikanoyl.
2- (N, N-di et hyl sul fanpyl ) et hyl and ‘
3- (N, WhemtchW graipsivon a) (hrdspelkyleoe bridge, preferably the alkylene bridge

. 2- | (]-6C) al kyl ;. I hyl_, _
3 AEEBR IR o ST Bl i DS i it oridensridges that
fraty HeZofhaEbKaNow Sxupd mblalia hi&myle@f(-@édﬂ%x Betyifle: (-CH,CH,-) and
propi onyl oxymet hyl | 2-acet oxyet hyl an
Preydane Xy FHCHF orWhen 8Q) W ﬁ@up&( foliﬁfé) @ |L4q)|am@(a)ne gridge, the

- - n
%T%ﬁ): -Eigﬁ bﬂ%]:aff ﬁ%} gg t egﬁngi%%qoq %a%)%ﬁ/ Q%g?@&all%ylene bridge. For
2xafpRAARDSY bl 2Mydin- 1%{1%%999%'6%%{)16@ 13 gﬁ‘ﬂgs which may be
2-am noet hylthio; for (1
{e@)eall byytwvariV rap¢psG@naink i (S@0)alkylene bridge on Q* include:
2- (et hyl am no) etthy|E{§ | fony), |
2- hyl apj t UL n an
2- gﬁnﬁ}xwﬁamn%;eet %yl t hi cb\,lyland

forN, N-diy[ (I -6C)al kyl ] agno(l - §£) al kyfS(0)

2- (di mepyl ami no) et hyl f ony R~

3- (dipet hl yam no) pr ul f,onyl ,

2 ami no) &Y gnyl and>'(2 N'ﬁ(
2- t hyt - N- et hyl o)ethylthiol It t

und¥¢ st ood that wheny/” Rl is a group (| - §¢) al koxy
substituted by, for exanple amno to give for exanple
a 2-am noethoxy group, it is the (I-6C)al koxy group

z z
e/ 0/ Ve

I N R
X X2
A %N_g
w w

In the compound of Formula I hydrogen atoms are present at the 2, 5 and 8

W

positions on the quinazoline ring.

Embodiments of R*

In an embodiment of the invention R' is selected from hydrogen, hydroxy,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, or from a group of the formula:
Ql-x3-
wherein X is O, and Q'is heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R!

substituent are optionally separated by the insertion into the chain of a group selected
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that is attached to the quinazoline ring. An anal ogous

convention applies to the other groups defined herein.
wa\g00detdined herei nbef ore, adjacent carbon at onBCT/GB20vy/003911

(2-6C)al kyl ene chain within, for exanple, a Rl

substituent may be optionally-Zeparated by the

insertion into the chain of a group such as , CON(R4),

'}"?&F%)va RS, BRI i g Ut e 8o fioeen or

gwg]gyyes rise to a 4-norpholinobut-2-ynyl oxy group
?’ exanple, insertion of a CONH group into the

et hy| en@deitaitdin why OHp=EH3oMHCEOX gRuReikiin gR0 upbgitves optionally
rise to, for exanple, a 2-(2-nmethoxyacetamd gethoxy
dreaispt thettemmnaldllﬁs urflier positian & ebstifusat selaoigd from carbamoyl,

pgtdty bt (e e TGN
t‘(@ﬁﬂ% k ahﬂﬁdl(l%éjaik Ad Kvj(1- 6@)&1@%@111‘&@%%6@&1{1

kenyl ; (2-8C) al kenyl oxy, Q) al kynyl and
( 2- 8C)aaldwheydinryy gkyigy. all@dnneegx@rmwghmmel{ | wbetntuﬁmrpp@bnaily bears

P OB g bet ﬁ?}(afgpp %ﬁ,f%rdqqf Sﬁ{;@%ﬁsﬁ HGHLRI 1%geno N Z0palkyl,
%yﬁ%\&xsvemsﬁb &\yaﬁb Iaémmdw)(pr@am}gr(%g&agﬁ i

définéd herei'nbefore, any
wii A li-6C Ik apnirios N-€ lue@alkypbeairtpamad il yind NN sli-§f1- ﬁ(h)alkyl]carbamoyl, or

term nal position a substituent such as a
F%Bgﬁ?uﬁo‘ﬁéh?g’inm:ﬁa - -wherein X4 is, for exanple,
NHCO and Q4 is a heterocycl le(_I 36C) al kyI gr oup,
sui t abl e Rl substituents so for rred i'ncl ude, for

extangih & ida Eihed:tebomt ycis;sble(:ﬂed &@)mokwma@@mw N(R%Co and
| hy!| b
FEUPBomnRemE: el pr i St I BRyraF Ry

(2 pyrrolldln-
3#&§h§yﬁgg§ yl ethynyl. Wien reference is made

her ei n and wheyeimhigyhetadcrl | grapewiiio mmabnnuem roalRlys a 4,5, 60r7
bearj ng one or nore substituents

a
WngRbgied BeTHAtMalie sRrafday] %ﬁ@l@ﬁéW&t%bqt%ﬁayqlv B5eat @referably a

(S (] I tuents.
2 6L7 tnfbefdd findp i KB 0E RlcelBRNE, BHBED! LCTL 05
sai d Grldgrieuin am}dhdtélﬁéﬁ;lﬁrgeomﬁmma)/su&stltﬁerm r()n:RlSiptlbnally bears 1,
substituents present on each said CH3 group. isto

l?eorlﬁ’rﬂ@ﬁ%til@ﬁ& Wl may e fraspmedy daﬁfwymtewcg«?do@@@ hajngero,
Cyc S’r%fr%ﬂ{i/‘it by db A iR, Y8 ahB5, ERBERNR! @M IN 2-8C)atiyny,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, or from a group of the formula:
-X°-R’

wherein X°is a direct bond or is selected from O and N(R®), wherein R® is hydrogen or
(1-6C)alkyl, and R’ is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl,

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

In another embodiment of the invention R’ is selected from hydrogen, hydroxy,

(1-6C)alkoxy, or from a group of the formula :
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rings and the carbon atons w thin conposite groups
containing an al kyl or al kl ene chain, such as

w@ keoSRY@bkoxy groups. Suitable substituents soPé¢DGBR@W4/003911

i nclude, for exanple, hydroxy-substituted

het er ocycl yl - (1 - 6C) al koxy groujs such as

2- hydr oxy- 3-ri peri di nopropoxy and

2- hydr oxy- 3- nor phol i nopr opoxy; When reference is nmade
herein to a group (for exanpke het er ocycl yl group)

aiHetan &’ liy Obgar Qhg (3 [oalB)1 &3- 16ATANY ARy, h
specified gr oustui(tggﬁiﬁooﬁm%galwgﬁar@& 2)ory3 cterocyclyl
subeteracyepit-6l-6Ghalkyh may be the same or different. It

is to be,understoad. that en X2 is CQ it is )
Ic Zr bon gpd yhstem ar}yt%qtqog[cgfi%fqypt)@t}gﬂ GSPRTGA PR %tl 1@y or 6
Brenhterdd mbh$dycRE sdaiae@or 8%?]%115%8%%;&?62??%&28@%’ to Q

and the carbonyl or sulf t he
ni t r oged wiesin adjadehtcaforzatgme ipanyn(2FEC)alklykent chMhevithima R*

this specification reference is made tqQ a_ (]-40C) al kyl
é‘%ﬁb‘“’%’? ate opHignAlly SepaTaRd Py i RO (e th@rca(alﬁsof razsﬂr@upyﬁfféected
&) | p# atons. A
BOY D AUIRO) SACIER) R DMk of (COCRIRIZIOTY Ve
exanphked whereguaty ajiyd opslksteae ttvapavitis b & saboitgend oeesnally bears

R Sty ST Fol St SRS o
& ;%I,]- oF e | -3C) al kyl
g?ggﬁﬂgi ég%é$gﬁé y%oaﬁgggg?ggﬁﬂggﬂgﬁ%mUp to 3 carbon

at ons asdishemin amthejerocyelyh gtoup pvitpy b sabistitieaoon BPbtionally bears 1,
ési g} Igr, convention is adopted for the other groups
O £ SHOSHEALS. 3high 3y bg the eyme R dijlerqm. seleyigr feamy halogeno,

- - I
A P G 8, SRR Lo SRS, (BB R en,
Gr-8@pdkyingl, 41-6a%kskyt (1-6djaiegstlfoaylo (B6CYlkanio! | NY.
_ﬁn%%g; of (I-4C)al kyl ene bridges that nﬁépbe f or med
E‘; LRove kY dapiao; Nd L wéealkdeappanyl, N.XEdR-[(1-6@aHsi Jeabamoy! and

o -); and propyl ene (-CH2CH2CH2-). Wen twoW
r%gﬁf‘gi’lfn a (lI-4C) al kyl ene bridge, the group -X

NZR2Oarttiy hdreinainy hbRrdclylgl Lo0p wathirha SesR@RnOdn R NEptionally bears 1
(1-4C) al ke’{ll ene bridge. For exanple when Qis
Mg P $ubshuenisy or pi peri di no exanpl es of groups which

72 ofh AR Sl bR 156 U At LBV R, P om o
group of the formula :
Q-x3-

wherein X is O, and Q' is azetidin-3-yl-(1-4C)alkyl, azetidin-1-yl-(2-4C)alkyl,
pyrrolidin-2-yl-(1-4C)alkyl, pyrrolidin-3-yl-(1-4C)alkyl, pyrrolidin-1-yl-(2-4C)alkyl,
piperidin-2-yl-(1-4C)alkyl, piperidin-3-yl-(1-4C)alkyl, piperidin-4-yl-(1-4C)alkyl,
piperidino-(2-4C)alkyl, piperazino-(2-4C)alkyl or morpholino-(2-4C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R!
substituent are optionally separated by the insertion into the chain of a group selected
from O and N(R*), wherein R* is hydrogen or (1-4C)alkyl,

and wherein any alkyl or alkylene group within a R! substituent optionally bears

one or more substituents selected from fluoro, chloro, hydroxy, (1-4C)alkoxy, amino,

(1-4C)alkylamino and di-[(1-4C)alkyl]amino,
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Ww ,20 ,20/ Nx2 v 2 wWIn the conmpound of Formula
| hydrogen atons are present at the 2, 5 and 8

WQ@o®sN2@As on the qui nazoline ring. Enbodi nentBCDGBRID4/003911

In an enbodi ment of the invention RL is selected from

hydr ogen, hydroxy, (I|-6C)al kox37- (2-6C)al kenyl oxy,

(2 6C)a| kynyl oxy, or froma group of the fornmula: Q -
is hetero

Iyl or . .
ot er 0§ QitFeit A BsteioR ity ok WG SHOLIHLR: SRR oty bears 1,
at QPBsubBYi B s (@11@%&%)5&1%‘5%&%'&%%{1@ bdle@edrom halogeno, hydroxy,

substituent are optionally separated by the insertion
iamino,tchtbagtoyl, f1-¢C)akgr GuiCrikeayl, A CHiynyN(RALC)alkoxy,

R and C in R4_j
ek gt Gyt A fegpines AL G Cgpoiqerbamoyt,
ti onal |y bears at
B A e By RS Ao Pt ¢ vt
s eI ectaad w‘hemnm am;r hmmyj/c,lyl Nrup- ﬁft‘l)mlal«;abstaudsm wayR ', optionally bears 1
1%9 r banoyl , am no- (| -6C)al kyl,
bab }f X @ptﬂgﬁ@ is not on a carbon atom adjacent to a ring
I | -6C)al kyl and wherein any
%%éénm%g éxé%@r‘g#&ﬁé Wi t%u n a Rl substituent

opt i orimhtfwhmanﬁ)odm&n@bfthieﬁmvehﬁomR xgaeﬁltdcg:g)lfrcirﬁ hedroly,
uen sel ect ed from hal ogeno - a
ﬁ@g?ﬁg&%@xy& q,rey,(y @gﬁg)alk@% Had OXQ’T ( alﬂig@y(gr from a group of the
al kyl am no, di-[(l-6C)al kyl]am no,
N-(1-6C) al kyl car banmoyl and
N, N- di - [(I -6C)a| kyl]carbarm)(g1 -30r- from a group of the
formil a B wherein X5 is a direct
CECAR gdlsf @oq,ﬁd Q|\|(qug§udn@@1\](lf@—)4C)Nl<ﬁ pmlgh@-l—yl (2 4C)alky1

piperidino-(2-4C)alkyl, piperazino-(2-4C)alkyl or morpholino-(2-4C)alkyl,

and wherein any heterocyclyl group within a substituent on R’ optionally bears 1,
2 or 3 substituents, which may be the same or different, selected from halogeno, hydroxy,
amino, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylsulfonyl, (1-4C)alkylamino,
di-[(1-4C)alkyl]amino, and (2-4C)alkanoyl,

and wherein any heterocyclyl group within a substituent on R' optionally bears 1
oxo substituent (preferably said oxo substituent is not on a carbon atom adjacent to a ring
oxygen in the heterocyclyl group).

In a further embodiment of the invention R! is selected from (1-4C)alkoxy,
hydroxy-(2-4C)alkoxy and (1-3C)alkoxy-(2-4C)alkoxy. More particularly R’ is selected
from (1-4C)alkoxy, hydroxy-(2-4C)alkoxy and (1-3C)alkoxy-(2-4C)alkoxy.

In a further embodiment of the invention, R! is selected from hydrogen, hydroxy,
methoxy, ethoxy, propoxy, isopropyloxy, 2-hydroxyethoxy, 2-fluoroethoxy,
cyclopropylmethoxy, 2-cyclopropylethoxy, vinyloxy, allyloxy, ethynyloxy, 2-
propynyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy,
tetrahydrofurfuryloxy, tetrahydrofuran-3-ylmethoxy, 2-(tetrahydrofuran-2-yl)ethoxy, 3-(
tetrahydrofuran-2-yl)propoxy, 2-(tetrahydrofuran-3-yl)ethoxy, |
3-(tetrahydrofuran-3-yl)propoxy, tetrahydropyranylmethoxy, 2-tetrahydropyranylethoxy,
3-tetrahydropyranylpropoxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
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wherein R6 is hydrogen or (1-6Calkyl, and @B is _

heterocyclyl or heterocyclyl-(l-6C) alkyl, and wherein
wa@eopshsties ocycl yl group within a substituent oPCRGBRE4@03911

4, 5, 6 or 7 nenbered non-aromatic saturated or

partially saturated heterocyct3d- group (preferably a

4, 5, 6 or 7 nmenber ed nnnocyclic non aromati c

JFBO P B PBRG R SRl BL RIS o
t,
Seﬁ’}arcﬁidhﬁmy‘lﬂf@g@@s 2%@15?1??)}6}1{3& E)jrqrglt ﬁ@m %rgpb&t eren

ected from hal ogeno,
Anflnlodiog atetsalmsiyo-4BL 1, 461@);ar1+ély‘yl)etb®e}8C) al kecnlé: ol am 1o
Sr B e i A o P degaben caipmbpelios.
M[Np@ihdlfl&ﬁro?@ya?ﬂf)}éﬁﬂhﬁ@ ﬁ%@ydipeé{fgr\lmﬁg % ﬁﬁi;b%}ﬁlhrsrl-%'&lrﬁétﬂ&y,

r Oucﬁ ornmul a: _
armém bondetbexy, pipseidned-gtméthony, 3F}ﬂpd‘ﬂ(cﬁi8)4-ylﬂh&;t}el n R8

A VT A A

@Lp@%)iﬂhkloﬁégﬁrdpbxf @)-l%rﬁ%ﬂ Cs)%r? A rl%éﬂho?ﬁ%&éﬁ(éq?wmgh 1iylpropoxy,
Vrrplédlmﬁglamyplﬂohrm nnpe(ﬂchlﬁ@rai Kpéraziaridylnher ei n any

het er oc

b 1
opt | oSS Pyt gAtEn arooreatgms ot @fineiena chsin ovin a R
§ﬁﬁ%ﬁﬂleﬁ?5ﬂe opfiofdl§ slalﬁfgtg%'bg ﬂf(eaillsérﬁoﬁ SheHaty' @7 SOy selected

hydr ogen, hydr oxy, oxYy, roma grou
fioen OoNH N(CHeY,GH3CH atldeTeCn X3 is , and Ql i's
(3-70) cycl oal kyl, (3-7C)cycl oal kyI | -6C) al kyl,
het er 8%‘;841191[6%411 egr@éwd hl@ pttgbpd Ky carbam dtomeemny CH;

UL AR R BBk Y P e i v
sutistifughechtivahiey Bycdytact rs@l'dFCH?d}(tH!‘ 8h 0 2ad] 331@&95 substituents or
carbon atons in any (2-6C)al kyl ene chain within a Rl

3 awlmeaémleomdefr@pthmﬁ gminep medtoayl, dhoxyhmethndeifongly
R R i a0 (7260 al kyl - and wher e h any
al kyl ad whédsil @Q%eﬁf&%}@lyl’\gtbhp Rvithid sitsBfeh SERE optionally bears 1
grpZt Isuobrs]g‘lulegts bv?llircﬁ may be the same or different, selected from fluoro, chloro,
trifluoromethyl, hydroxy, amino, methylamino, ethylamino, dimethylamino,
diethylamino, carbamoyl, methyl, ethyl, n-propyl, isopropyl and methoxy, and any
piperidin-3-ylmethyl, piperidin-4-ylmethyl, 2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl
or piperazin-1-yl group within a R! substituent is optionally N-substituted with
2-methoxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl,
3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, acetyl or
propionyl,

and wherein any heterocyclyl group within a substituent on R} optionally bears 1
oxo substituent (preferably said oxo substituent is not on a carbon atom adjacent to a ring
oxygen in the heterocyclyl group, more preferably any heterocyclic group in R! does not
carry an oxo substituent) .

In another embodiment R is selected from methoxy, ethoxy, propyloxy,

isopropyloxy, cyclopropylmethoxy, 2-hydroxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy,



10

15

20

25

30

one or nore substituents sel ected from hal ogeno,
(I-6C)al kyl, hydroxy, am no, cyano, (I|-6C)al koxy, (I-

w@r@bkdise no and di -[ (1 -6C)al kyl ] am no, and wWheFr/€BR004/003911

any heterocyclyl group within a substituent on Rl
optionally bears 1, 2 or 3 suim-ituents, which may be
the sane or di fferent, sel ected from haI ogeno,

LT R0 S0 NSNS DRy, o

_ f ;
((by e GE%%pﬁo |>J]1 azﬁlﬁ})ggﬁ&%&w 9?§e§1€{ﬂggﬁ%ﬁ éﬁlb&%%ethyl 3

mmqrmnqp@py@, motzgho}lmaﬂbﬁrmms-mm@hpnnmwlk anoyl , and
wher ei

R1 opth BT BEPEu s B fr hiory.damaalkphy. C-6CTalkenylony,
gzl@ Eegkyﬂm@dbﬂ@gfou%fﬂﬁféﬁ#ﬁ&ted from hydroxy, (I-
al

Xy, or froma group of the formula : Q- X3
vvhereln X3 is , and i s aZtixfin-3-yl-(1-40 al kyl,

t' d]kglquo rg;fé( ?}@:ﬁ%@ﬂalkyl (3-7C)cycloalkyl-(1-6C)alkyl,
WFFgﬂlngilal}eﬁ}ﬂY P‘f[@‘ﬁ%@{k@{l‘,(l 6C)alkyl, heterocyclyl or
psqgmcydyhelzégz)an(yﬂ 4C) a: kyl ,

DL her Pt Ahayy s 4 keetpa pifiehe provervidhin 8 2ubtpu gotonally bars
Lkyl ...an
OO 8L Attenddent o BCMS y IREP MOk ik 5 LBl a1
st fenmoyivi (il mcr)amoiag, (${ﬂisalkylt}ﬁmt(léﬁ®amplsulfﬁ§l l(y-6898RyIaMIRMA Y],
insertion into the chain of group sel ecte
Eﬁ/ éﬁgﬂﬂiﬁéarm@msh (m&)@kﬂ]mn@ s(l’rﬁfaﬁldfgéwaﬁwn@’l,- 4C) al kyl ,
I 0

R SR SR R e it el YL

6336@)}1111mloj11bmm (leamamanaynﬂn@h@,, Nlamlogaqk 1-@-6@)@)1@h8 %ﬂhno

]am no, and

n -4C) al kyl am no and di - (ll-4C
‘%?)ﬁﬁ%(k’yl ABORls Bl wliy(1- @?)@Uﬂ’ﬂ]w faamcnfle(l gikenasaifonydamino and
3 substituents, which nmay
gge( ﬁwée)laﬂﬂﬁg %Z%gse]’ﬂfgﬁ Iéq ected from hal ogeno,

hydr omyparmmml i6 819G 5 3tbm Hikir agﬂse@ alk()%?fﬁﬁa al kenyl ,
62 4CZaIk |, (1-4C) al koxy C) al kyl su fonyl

1H6Qer ke aH@xydW qrem.angfhﬁ@)ﬂll}:m groyp in R optlonally bears one

&l' %Lf(é&ﬁ.&xﬁy Eg&ftgefa}lr{so%/sul’tabll\'y !l\l-o%I b) a(n]a/(f'r(a:? sulbthtul:nt seﬁctng)from amino,
(1-4C)alkylamino, di-[(1-4C)alkyl]lamino, carbamoyl, N-(1-4C)alkylcarbamoyl and
N.N-di-[(1-4C)alkyl]carbamoyl, sulfamoyl, N-(1-4C)alkylsulfamoyl and
N,N-di-[(1-4C)alkyl]sulfamoyl.

For instance, R' is selected from hydrogen, (1-6C)alkoxy and
(1-4C)alkoxy(1-6C)alkoxy, and wherein any (1-6C)alkoxy group within R’ optionally
bears 1, 2 or 3 substituents, which may be the same or different, selected from hydroxy,
fluoro and chloro, for example 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.

In particular R' is selected from hydrogen, (1-4C)alkoxy and
(1-4C)alkoxy(2-4C)alkoxy, more particularly R” is selected from( 1-4C)alkoxy,
hydroxy(2-4C)alkoxy and (1-3C)alkoxy(2-4C)alkoxy, more particularly R! is selected
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and wherein any heterocyclyl group within a
substituent on Rl optionally bears 1 oxo substituent

w@ prosdsriabl y said oxo substituent is not on a PEr/G8R04/003911
atom adj acent to a ring oxygen in the heterocyclyl
group); In a further enbodinenﬂ)of the invention Rl is
sel ected from hydroxy, - 4C) al koxy

AR A PSP D B50 A P o,

aﬂﬁar% Réls%é}%ﬂeg 'ﬁ%n{h 0 oA ﬂl%&@’éthoxgoan 2- 1}8h0ﬂéetﬁloxy or 2-

pyrrolldlnl-y-( - pi peri di
hydexagthaxy. (Agpam)laaqudampﬂe ofor groop Rﬁms-x(néthé@ al kyl , " and
reLn an terocyclyl group within a substituent on

bears 1, 2 or 3 substituents whi ch may

be the ent ect Sa|
hydr ox;}l,s 62%%2"&%{6{1%) lg" (E(]]Q(%)f l%%l I@ A& fhay be the same or

(dhffet@)talslsylest@tlffmmyhydr()gem(])-aC)aj{k}a,rhaﬂmﬂ 4C)a1kyl hydroxy (1 4C)alky1

eyt ironin st OReliotgh 2Raat, or two
%P(Sd R b et HHifh the QXBor Hﬁﬁ{(k tH %Cl{ {B‘éﬂﬂ% daz?tg{::%erclltsf%{'rg a(3-

X0 ‘substTtuent 1s not on a bon a

16Chigy choayige ninfz rankdeis heirer(pfafﬁ’ab’lb/ 19r Btb}ﬁérablblnn thif esbbdifent one R’
nl‘?%%rrent of the invention RL is selected from .
t 'k oxy, hydroxy- (2-4C)al koxy and

-3C oS
sel ec% g%l Her%’b%%ﬁé r{f%ﬁic ﬁr“gl%et“t gH %) aw(iﬁe Idd the other
®° -1saga)la:ltebdoﬁnym.(Jn:gzehzt@ma,|(|1«zmq;:;111<yl|;1cyaslcsp;ufq?1 yiand eydl@ﬁbp’ﬁﬁieﬂqﬂ or the
thelnvent)lon Rl is selected from er gen, 1)1/rox
C

BEe g&pys ttqgggy:r wbthdbq)g(a}rboq agpy topyhielkthey are attached form a (3-
: I I h :
| B R I R BRI o) et hyry oy

2- pr osymwlpx& is (cchP)@nydha%mnafs 13\ @yeach R®, wh1ch may be the same
t et rahydr opyr an- 3-yl oxy tetrahydrogyran 4-y

pedifiergniri peleqted ?P@Mdrqgétl,r @ridalkkyly adrogylybtﬂmh hwchyoxyethyl or
fla]t() le%{/ g&%&?@\ %J (g (%%PL )(ﬁ&oz@-ﬁyz or %Iri2CF3 In a particular embodiment

Badht Y, a9 be @ -ssmu b} airheeatY is selected from hydrogen and (1-4C)alkyl.
3- (tetrahydrofuran-3 r opoxy

tetr ahwiees@wagrwml&%@gyt eQthbth%ﬂa;lmmgméshw whivhytley are
RSO o R N T
Patheé @drbéh froRr. YIS bR@Mlar gxa‘?ﬂﬁlés%ﬂ bR 2 ZrotlpShO8dY cyclopropyl,
cycopentyl or cyclohexyl, particularly cyclopropyl. (

In particular, at least one, and preferably each R is hydrogen.

Suitably n is 1.

Accordingly in a particular embodiment X' is CHR®, wherein R’ is selected from
hydrogen, (1-4C) alkyl, hydroxy-(1-4C) alkyl (1-3C)alkoxy-(1-3C)alkyl.

In another particular embodiment x!is CHRQ, wherein R’ is selected from
hydrogen and (1-4C) alkyl (for example R’ is selected from hydrogen, methyl, ethyl and
isopropyl, particularly R® is hydrogen or methyl). It is preferred that X' is CH,.
Embodiments of W

In one embodiment each W, which may be the same or different is selected from

halogeno, trifluoromethyl, cyano, nitro, hydroxy, oxo, amino, carbamoyl, sulfamoyl,



10

15

20

25

30

3-pyrrolidin-2-yl propoxy, 2-norpholinoethoxy,
3- nor phol i nopr opoxy, 2-( , -dioxotetrahydro-4H

WQ 2e05402@26é n- 4- yl ) et hoxy, PCT/GB2004/003911

3-(l,l-dioxotetrahydro-4H1,4-thi azi n-4-yl) propoxy,
2- pi peridi noet hoxy, 3-pi peri di3iopropoxy,
pi peridin-3-yloxy, piperidin-4-yloxy,

SP‘S’@F; %ﬁ%%aﬁt%m&#ﬁﬁs@ <2%C§a18“ 14T MlﬂglxéC)alkoxy,

2216@351[&153%;&}&1 I(ZlﬁC)a)nkﬁltynﬁw(l @C)aﬁ&m%i%' PFBC)%ﬂlgy sulfinyl,
[ OpOXY perazin- -yl et - pi perazi n-
(%%r)dh@bsyl,fomd f(d)fﬁﬁbali@]lamm dl-{()ll-ﬁﬁ)hwarmno N-(1-6C)alkylcarbamoyl,

%&gﬁgﬁ 'ﬁgr)ﬁgylgcéft?%fogfiy (g %ﬂk%yix %12 b%iglif%n%’iﬂi‘d’ wher ei n
Q@@Sﬁﬁﬁn aD, R '@)élﬁyla@% %Jﬂﬂﬁs R 1‘%(23f]ke)ﬂsulfamoyl

hi'n a substit uent areotlon
tl‘_hﬁ-dwﬁlaﬁﬁ)aihyl]sulfambyﬂe(lcﬁﬁ)aﬂkanésmogykauﬁncs @hécted from

NH,_ _N(CH ), and C C, . and vvhereln any group
WhL Eﬁcslaékﬂt(zl qu@u@o@%g, AtooHRUB P B yomIEa:gr oup
which is attached to a carbagga gom wi thin an al kyl or
al kyl ene group within a RL substituent optionall

bear s vareraad] is aidite@bofiHer Grselepted fidn0O, BOF dndlCN@ll ), wherein R is
ubstituents or a subsjituent selected from ydro(I;l)zvg
iwﬁwgen ﬁ%ilhé&‘gﬁlkyaaﬁéﬁy ISrP@lqun%&héGDﬁ}kyl lmglrw dreGislkyl,
N IyI group
&I‘?ﬁﬂﬁgﬁy (l';ﬁé)g% “lonaPP$i 1 or 2

NbbBCDﬂb}ﬂhl&lnoML@ﬂ)alﬂ@M NoE-dijel Sam(ﬂ]anﬂhcﬁ (BB@)Hlkyl
selectedfromfluoro chloro, trifluoromethyl,

lgr@f-galizanoyianmigo- (héph%lkﬁdmaﬁlaam@tlﬁ%@mlhﬂ;

%ﬁ%l@”’.’%@%’fl 13#%&@%&% r[aaé@\é >Jcar¥)a1¥1|oyl Gy,

026N al-arbyB( Mbﬂﬁﬂkw |and QZ 6@}aﬂ1€ﬂn6y16x}d( I%Cbmkyl
2-piperazin-1-yleth era2|nl- | propyl,
i per 82 w0 I gougs Eﬂml 5 ik ciOeaione bedee ot 3Claikylene bridge

%BE&? eXJi y;’)?l %%%ﬁ,w &Fch mgay. ﬁﬁhﬁ]ﬁyet Bg)f different, selected from
Ealasg&ﬁw |h§ﬂi'o§i9 esay 1,-4@>an@l hylsaryhiresy, @fﬁiﬁo N—(1—4C)alkylammo and

di met hyl am noet di met hyl ari nopr opy!, acet’yl or
Mﬂpildﬁlfﬂc)aéﬁd]aMW e| n any heterocyclyl group within a

Cpr ot SR adtp 68 LOBEHraeRE T AHBTRRIS tob-bon
at om PBGED Erolifs W fnkRle halogeno, trifluoromethyl, cyano, nitro, hydroxy, oxo,
amino, carbamoyl, sulfamoyl, formyl, mercapto, (1-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
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,
N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino,
and N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, or a group of the formula:
-x1-Rlo

wherein X is a direct bond or is selected from 0O, CO and N(R”), wherein R is
hydrogen or (1-6C)alkyl, and R is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,
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oxygen in the heterocyclyl group, nore preferably any
heterocyclic group in Rl does not carry an oxo

waasoedisent) . I n another enbodi nent Rl is sePEDGBA004/003911

from met hoxy, ethoxy, propyloxy, isopropyl oxy,
cycl opropyl met hoxy, 2-hydroxyethoxy, 2-fl uoroethoxy,
2- met hoxyet hoxy, 2- et hoxyet hoxy, 2, 2-difl uor oet hoxy

B AN Rt SRS i Bt

C{zmcpﬂkmcﬂy[mh@mléoakﬂl eﬁﬁﬁﬁbﬁqﬁd@ﬁh&yﬁ

pi per azi nopropyl, 2-norpholi noethyl and

N-bHEIdkylersbaropyit(1-6Galiplo NidSrdi 4 (beCatienticaimiog]-(1-6C)alkyl,

%%ré%% Ky 'Wéﬁfﬁfksd%'ng?.ﬁ%gﬁ?gkwpgg <$§§:§%}te nyl O

wher ei gi 0) and
(3- 70)125%%&1%&?/?&%%%13?&%/%3% AR W]kém Vi preferably ) an

(€8¢l ®), swhadhombk berfHe-same ®@CeFdest, is Iseibﬁe«bﬁy)rﬂ l_wdrmy, amino,

R B bR b L) T S LD i o
ooty ADACIHIIRNE HAIARDA. (LUCRRR! Kyl hydr N

cyano, ‘am no, " car box sulfanDyI
(I - 6CpakkoXy grouips Gﬁ)adjakqﬂt i oarb()h ab@)sdih Y ftth hi(MBIC)alkylene

I‘[‘ldg?C ?w%@ éq %}afl%yiqqq&ndgg gBtéaéngx llp( g%ré A,qggrwpstltuents wh1Th may be
(%2& %g)@é&l)l Rt Oyﬁ?tage?gé%ro g&k@f d&l}&,hro?@ NI BeMRARY 1-
BLHEA)xl. kanoyl am no,

| - | 2-6C) al k
M| C) % |e§r§h0ﬁ5ﬁ%i§|q,1?§»o Szm(qq?ﬁera@bo QP et prefesply, 0) and

% aI K h@qﬁwg ﬁngk an g]é’ E ?‘ff%geq’lt glé mgér%%Cted[ from hry droxa/ q %Ilmnﬁi

i(b-4€pdlleyd} @mmyanmpydr @gmkylz(thgalaﬂ( Ka@yalaﬁ%nnno

6C) al kox;i 6C) al kox erein any (I- C)al koxy
éb’@%ﬁ%“ﬁi @ﬂtaﬁélﬁwp))al%@%@ “Ypelkat nore hydroxy
ngZ EF& %‘ﬁ{t’lﬁ% r%{frg)%dﬁggt %lllg. Qd 0112% gﬂrer}(ﬁj{aﬁbr Gort brrslct)rletplfleefgrably 0) and
dach[WL wﬁ@hahk}yﬂad thelside of dllflféﬁiﬁﬁ}ik selected from hydroxy, amino,

4C) al kyl car bano
ACi 0 %@yuﬂom &acmnos@[(hﬂswkyl]mno
E&ﬁo’é}’ 6% ?%25(31@ {%Wéﬂl 9[4C)&%P'1 instance, Rl is
sel ecbeslvd WogkolyHls P88 Rsent HinSEarBbK A¥Ms 3N E? form a (1-3C)alkylene
bridge, which (1-3C)alkylene bridge optionally bears 1 or 2 substituents, which may be
the same or different, selected from hydroxy, (1-3C)alkyl and (1-3C)alkoxy.

In another embodiment q is 0, 1, 2 or 3 (preferably O or 1, more preferably 0) and
each W, which may be the same or different, is selected from hydroxy, (1-4C)alkyl,
(1-4C)alkoxy, hydroxy-(1-4C)alkyl and (1-4C)alkoxy-(1-4C)alkyl,

or two W groups on adjacent ring carbon atoms in Q* form a (1-3C)alkylene
bridge.

In another embodiment q is 2 and the two W groups are on adjacent ring carbon
atoms in Q” and form a (1-3C)alkylene bridge, which (1-3C)alkylene bridge optionally
bears 1 or 2 substituents, which may be the same or different, selected from hydroxy, (1-

3C)alkyl and (1-3C)alkoxy, for example two W groups form a methylene bridge.
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(1-4C)al koxy(!-6C)al koxy, and wherein any (I-6C)al koxy
group within RL optionally bears 1, 2 or 3

waamshdisent s, which may be the sane or differket/GB2004/003911

sel ected from hydroxy, fluoro and chloro, for exanple
Rl is selected from nethoxy, £i3hoxy, isopropyl oxy,
cycl opropyl net hoxy, 2-hydroxyet hoxy, 2-fl uoroethoxy,

2- met ho hoxy, 2, dlfluoroetho
2,2, qu ?f?tfieroq%idﬂaw qgs Ogl ﬁ{‘yamﬁﬁsﬂr@m@pmﬂ Bgregigierably 0) and

Rac WC W ﬁéy be Eh%%a@)% tof Girfdr QM 0%AEQIE rond l{lyé?@f Eﬁ QéZalkyl

and oXYy koxy, hore partic

S(H@Oalkdxsf hgdrok y 4L} @ diknd yand Il Coayd- @ @akgXy and
(1-3C).al koxy( 2- 4 al koxy, more particularly Rl
sel ectiB@rothéh e(np eNtigdx ) oaf gmore preferably 0 and W i 1s selectcd from

al koxy. Preferably Rl is
%@8}%&@ %)yl nstance, Rl is selected from
hy dr og@artiowki rakiys oW groupsl oo o RSt habere RF i R? is
hydr oxyet hoxy. Martl cul ar _exanpl e of %ﬁ%r oup Rl is "
hatregsiy (1YY IREReS)adenyd (3-ACHAe ki &@ChHelkenoxd, org group R

8&%& k10)1 WOgLefileR asg&el}a ??lauéﬁf{‘ hita e t he sanme or

erent 016 selecte rom rogen; -4C) al kyl ,

haI o( Pkt léxilmplhyﬂfn%uncﬂhde‘llg)cﬁ&éé?ﬁ' (1I ?(C)lalkyl such as methyl, ethyl,
C Cl Oa and

-40) al koxg 4C al6% {G
psorw@)rwwb alremno(ﬂl Ry )bllydroeiy-(m@)@kﬁlmélﬂ@)alkoxy-(z -6C)alkyl.

t oget e ar bo Lch.the

at ? ac %refp orlcu i g? %C?eﬁggl I‘@ a\r[%'l S'éﬂ’dasﬁx?tgylletgy 1, propyl,
pﬂeﬁ@l&tw h?a)ogef?ds @f-@C?d)kyl hyar@;ty- -60aRgi gent one R9

|s rogen. | n another embodi nent” X1 i's R)2,

Eﬁalhom@ ¢®)a1g hydr ogen and the other RO is

So ob S PR RO nilPEh S b o B B ey m i

(h&c%’jkﬁcgﬁc}ag%ﬁlg V\,hl ch they are attached forma (3-
6C)cycloal kyl ring (for exanple a cyclopropyl ring).

Sui t albn 9n®ﬂler|emb(0¢(nmsn) q)is 0, Inbne? Gireferablys0 or Hrand eadd“éamihch may

59 H}ﬁ%g’& ere‘ttt lséff%f E& %‘E%%ﬁg%yie%hy ety fSopropyl,
M&)W@Ch%ls%brdﬁ Y| méth iahﬂlllo € ifls, ﬂﬂeﬁ?ﬁfmn%d

In"a partlcul ar ‘embodi nent ea
istlgtamisp. be t he sanme or dlfferent is selected from

wth Ehindiestirodiaet 6 0ol Vi reERel GrEDaPesefiod. which may
B@ EH@ s%m(e%r Gffrer&MCis @éﬂec‘;‘%h fl{)hﬂgydr(‘)ﬁy, (B385a8Ey3 @ NafildRY, hydroxy-

RO groups are on
(1 4C)a1kyl and (1- 3C)a1koxy—(2 3C)alky1 For example q is 0 or 1 and W is selected

from methyl, ethyl, hydroxy, methoxy, ethoxy, 2-methoxyethyl and 2-hydroxyethyl.
More particularly q is 0 or 1 and W is selected from methyl, ethyl, methoxy and ethoxy.
Embodiments of X*

Suitably X? is selected from C(0), SO; and CH,C(O). In a particular embodiment
X?is C(0). In another embodiment X is SO,.
Embodiments of R

In one embodiment R*is selected from hydrogen, (1-4C)alkyl and (1-3C)alkoxy-
(2-4C)alkyl. More particularly R* is selected from hydrogen and (1-4C)alkyl. For

example R? is hydrogen, methyl, ethyl or isopropyl.
Suitably R* is hydrogen, methyl, ethyl or propyl.
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same carbon atom Thus particul ar exanples of such a
group i nclude cycl opropyl, cycopentyl or cycl ohexyl,

w@aoosiozabar |y cycl opropyl. In particular, at |PeEEGB2V/003911

and preferably each RO is hydrogen. Suitably n is 1.
Accordingly in a particul ar erfidgodi mrent X1 is CHRO,
wher ei n R9 is selected from hydrogen, (1-4C) alkyl,

hydr o - | kyto. (] -3C)al koxy-(1-3Calkyl. In
anot h)ef:ér/1S ar l%%ﬁgtﬁeﬁ‘{)!&ﬁﬁﬂg?ﬂt X1 is CHR9, wherein R9
BinteRigedteds r om hydrogen and (1-4C) al kyl (for
exanple R9 Is selected from hydrogen, nethyl, ethyl

and | ?oq@rsglpyued froar bydrogear (1y6@§&11m (Bﬁd])ml@emylp(a G®atkyhyl,
It is eferreddthat >% n@ meni;,n of WIn one
enbod ER% MOCEHE Adiggentathen %Fa?ls fRany e ghiingtithin a Z

sSbstifleRf %%pflﬁﬂdﬂyr@bé}gﬁﬁ %g tihd 1'n£f{)rH 3‘{{@ {Hyéhalncc}faané%oup selected

nitr o, hy roxy, oOxXo, amn car pano

Suonf @n&y$0f$@mhd Oer capto, (I-6C alkyl,

(2-60)al k (2, 6C) al kynyl, (I-6C) al kox

( 2- 6CHa¢ wilﬁ{% M=) anHGRGT groyp withitg %whgntu«mt @ptionally

E) arggtﬁ lfé?nzﬁn‘%llf,(]llo }L dj l—f(liT S(gga | ke}V< %fé{lhgﬁ%selected from halogeno,

Bhrbbx @)@Iahmly arbamoyl, N, N-di-[(I-6C)al kyl] carbanoyl,
(2-6 )aI kanoyl (2-6C) aI kanoyl oxy,
elgi wh;;rgm@;ry@}k)d@r Alkylene group within a Z substituent, optionally bears on one or

% hage%eglo I% &ﬁ)g%yspg& e%iil_tﬁ‘;lq)nr1 e{] s(ul’bstétgj% sg&;pt]eglﬁopéhﬂypxy, cyano,
éﬂmmaabls @ﬁfﬂaﬁﬂg lsﬁfﬁn&ksyl @mt)alkoxy, (1-6C)alkylthio,

| -6C) al kyl - C) al kanesul f onyl afi no, a group of

flh }aﬂfwlﬁn}’l (1>6C)aH<WISerm3é; @- 6(7)311(5112&{111’10 rd!d(l -60)atkydjamino,

L@@f«)ﬁa ecgfqurb{nﬁy r%(é%@aﬂ}qlgﬂ %)l Hﬁ 1 651 ailkyl]carbamoyl
8801 0
Mok E%&??‘F?AMBY] QY ! gﬂ%lggrt@%%@ Kyl
Hrilrg-)allkyb Q- éCWkanoNaﬁhncﬁ@-@J ﬁ@)aﬂ{ﬂsuﬂfaﬁioyBC) al kyl ,

gél[’\‘k élcbl;(&%é)ﬂ 5 ]g‘:l%lf%lafl}’?q Cl%)élkp@qsul ony ammo and

-(1-
O aI y?garlﬁégﬁo ﬁonﬂaméncs or, (E %C)cycloalkyl or heterocylyl, either of

NhNh aim&y[l(el o;ﬁﬁhalﬂ)kyjb]smteﬁajyumb of hnﬁ@l&lubs/ kelected from halogeno,
{y% 60), alﬁy 6C2:a| Ky I, anglnr1 . .
inoy Cayal kYmPameyl, sulErmayl e flperomsthil.a

((1'-4@91@1,‘tiM@)&lk&ﬁhP@%G)&‘lﬁl&&ﬁ, A 3SBkY YRS RELFSS,
(2-4C)alkynyloxy, (1-4C)alkylthio, (1-4C)alkylsulfinyl, (1-4C)alkylsulfonyl,
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkoxycarbonyl.

In another embodiment, Z is selected from hydrogen, (1-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl-(1-4C)alkyl, heteroaryl, heteroaryl-(1-
4C)alkyl, azetidinyl, azetidinyl-(1-4C)alkyl, pyrrolinyl, pyrrolinyl-(1-4C)alkyl,

pyrrolidinyl, pyrrolidinyl-(1-4C)alkyl, morpholinyl, morpholinyl-(1-4C)alkyl, piperidinyl,
piperidinyl-(1-4C)alkyl, piperazinyl, piperazinyl-(1-4C)alkyl, phenyl and phenyl-(1-
4C)alkyl,

and wherein any heteroaryl within Z is selected from isoxazolyl, furyl, thienyl,

pyridyl, pyrazolyl, pyrrolyl, indolyl, quinolinyl, benzofuranyl and benzothienyl,
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optionally bears 1, or 3 substituents, which may be
the sane or different, selected from hal ogeno,

whyasoxeise oxo, (I|-4C)al kyl, (I-4C)al koxy, am nBCT/GB2004/003911

N-(1-4C)al kyl am no and N, N-di -[(|-4C)al kyl]am no.
Suitably qis 0, , or 2. In pas3dicular q is O.
Alternatively q is 1. Preferred groupsWincl ude

L5 L R

(
?)Zlbiégkg)it lifeeﬁo;fo@ilgl}k@gﬂatedﬁ t@%r@%ﬂ;fgéﬂ %to i 31'@%@4 %ﬁ&ip selected
(frons © ?mdldWRs 0L whenpin R{%lis mmcmbmmyﬂmgyh and (1-3C)alkyl,
(1-6C) alkyl ani no E%S]yz'( lkH’ bstit
N (1 - 68 aTheR any 6@ e Vi AksletiougpyR Hithimgisubstituent,
( u@ﬁ?)l@l H@ﬁﬁ%ﬁl onelof nffrd RAISBARYIrIXMC)alky] substituents or a substituent

(2- 6C) al kanoyl am no

INeletted Goal kydrexy? cﬁdﬁpahmmmoyﬂ -4@)alimxy, (1-4C)alkylamino and

’(3;1&@6?(3 ﬁ(ghél@l}sﬂ%lﬁfarr:)yl N, N-did- [ (I-6C)al kyl ] sul fanoyl ,
onyl ami no, an .
the ol by, Bhod TERESH BRI R R Bbsituen
opt1elm1]@'dieeld ohe omnor&ﬁbanﬁheﬁi(s Eﬁlé.c)ted ﬂrbmr Ieilspeld lpzlrﬁcularly bromo,
| kyl
hfesgang qrp ) 50 RYTO: Chip BIGoRT. (baraaliyh (1-4Calkoxy,

I e T e

NJCDalkiyl}a[nﬁlhe Gﬁri)tﬁdsl(mhl]smlyianﬁné |N ﬁ@éﬁ@)h&&l]carbamoyl and N,N-di[(1-

%é?ﬂg%kb%y};%m EIE)I,\} N d1methylcarbamoy1

m\: - %r?citllﬁéé 8@ C;zr sgs,ﬁogeﬁ(f{i)ﬁégdrpgaﬂ (1-6C)alkyl, (2-6C)alkenyl,

(2—6695)1]a5idyhm3>-yib)<(ylc}cﬁ®yﬁgl (B%C)@i&oalkyl (1-4C)alkyl, heteroaryl, heteroaryl (1-
6C) al kanoyl oxy- (I -6C) al I'n anot her” enbodi rrent q

g‘@%kyl azztlélﬁlylz aggsidamydn( h&@aléylopyrgohnub pgrrpheleid allﬂ)ylk@b,

gg;?ol? ¥ omdﬁl}, & ou\){tﬁeﬁk%hﬁlggg%ﬁy o%})gﬁll%ﬁ ar-]ziC)aEksyl, piperazinyl

hd ﬁklﬁ x§l-4CJatidL) al kyl ani no, -[ (1 -4C)al kyl ] am no,
ﬁydfi%y 1(? %C) ajlakk;‘/qu: and (I-4C) al koxy (1-4C) al kyl, or
t woW gbiyperernydictesesy] withig ZdastioﬁedafromswxazQyﬂ cfuml ,~ahienyl,

d
BB R gty onst Bfrduhyr, BBttt 8 Begroienvhe
sane gid ﬂhérfeﬁre@l entSRHRL R fﬁﬁyﬁ@@ﬁﬁﬂem@&%ﬁ thin a Z
oxo, (I-3C alkyl and (1- 3C) al koxy

substituent are optionally separated by the 1nsert10n into the chain of a group selected

from O, NH and N(Me),

and wherein any alkyl, (3-6C)cycloalkyl or alkylene group within a Z substituent,
optionally bears on one or more halogeno or (1-4C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, (1-4C)alkoxy, (1-4C)alkylamino and
di-[(1-4C)alkyl]amino,

and wherein any, heteroaryl or heterocyclyl group within a Z substituent
optionally bears one or more substituents selected from halogeno (particularly bromo,
chloro or fluoro), amino, nitro, cyano, hydroxy, (1-4C)alkyl, (1-4C)alkoxy,
(2-4C)alkanoyl, (1-4C)alkylsulfonyl, carbamoyl, [(1-4C)alkyl]amino, di-[(1-
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In another enmbodinent q is O, 1 or 2 (preferably 0 or
1, nore preferably 0) and eachW which nay be the sane

w@eoodioddies ent, is sel ected from hydroxy, am noPCT/GB2004/003911

(1-4C al kyl, (I-4C) al koxy, (I|-4C) alkyl am no,
di -[ (1-4C)al kyl ]am no, hydroxy3q4 -4C)al kyl and
(1-4C)al koxy-(1-4C)al kyl. In another enbodinent q is

SRR 5 Glylebhaov g IRl b Btk
4y akckirbasiioy] 3tdh@, N, M. diffeltBidaybamdyi - 4C) al koxy,
(I-4Cal kyl am no, di-[(l-4C)al kyl ]am no,

hydr o>pd Whendy ankpyrroadmyl, (PB’Pfdl‘B}ﬁayllépbpyﬁdihyh@)mpégifinykgroup within a
rQups..on [acent rin arbon atons in orm a

W&% EF‘E”y)‘?Pgﬁ%a@?‘%e&bi{ OR/\%?’&%S”&@@@}% kyl ene bridge

opt i on@khythBeaisodimext Zi§éé%%¥édtﬁkﬁﬁ%§dro§€ﬂ,Q%‘ﬁ%%{are&%%]@)alkenyl,

same or different, selected from hydroXy,
A4 Qalkpo) diekeyaaryl dand heteoodrgk (lefBotkyirent q is 0, , 2 or

3 refergbly 0 or .1, re preferably 0) and eachW .

aht o iy THiete py eian T B isaniectet ek REEEOD Neh thienyl,
X 4 Lds14C) al koxy,

?3%f‘%’x“ﬁ?f‘yﬁlﬁ‘?‘*&%&ﬁ%&? 74C) al koxy- (1 - 4C) al kyl , or

two Weagd shessinanyealkd e ntkytena gragridiin atDsubsiitne, bpticnatly bears

| -3C) al kyl bri dge. | ther enbodj ment q is 2
bR Rt e 6 s AT, Rt oS Y bk gl or o
istbsRuafsdiQhdn ﬁo&!hggle(é)xg] égz}éh&gﬁjﬁ&' (@%3a1¥9%;?, Q£—4C)alky1amino and

(1-3C) al kyl ene bri pti on y bear
dirbd t4@)akkyt]aminehi ch nmay be the same or different,

sel ected from hydroxy, (1- 3C)alkyl and (|-3C)al koxy,
f or e%‘gﬂ’lh@ref ?tﬁ%’ﬁg’g PoherrecyriYlrgrownwithin; ajg substituent

S PSR Bty PERL ALY Ry bomo
clnloch é1f flareza), amim, st cyad, hydvoxsh Yo Oyalkyl( {1-4hBdoky) [(1-

{:-aic | koxy, . hydr oxy- (I -4C)al kyl and )

% ) ’&3%’ BR9u¢ ﬂl:ubﬁsgaééyllamlﬁo AW asedimethplsainent q is O

or 1, r ' f h

and (1" 3afieEb B 7l Bl i TR IS G5 Hfatkeny
frot (ud@)allgiRyl, where R is R is hydrogen, (I-6C)alkyl,

(2-60) al k%ny! , (2-6C)al kynyl, (2-6C)al kanoyl, or a

gr oup 20 hegiewy anyRlly] psalkilede giogp avithio e & suhstitenis opsionaldy bears

59 BHéll)lam()fe) substituents selected from fluoro and chloro, or a substituent selected
from hydroxy, cyano, amino, (1-3C)alkoxy, (1-3C)alkylamino and di-[(1-3C)alkyl]amino.

In another embodiment Z is selected from hydrogen, (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkynyl, hydroxy-(2-4C)alkyl, (1-3C)alkoxy-(2-4C)alkyl, cyano-(1-4C)alkyl,
amino-(2-4C)alkyl, (1-3C)alkylamino-(2-4C)alkyl and di-[(1-3C)alkyl]amino-(2-
4C)alkyl.

In another embodiment Z is selected from hydrogen, (1-3C)alkyl, (2-3C)alkenyl
(2-3C)alkynyl, hydroxy-(2-3C)alkyl, (1-3C)alkoxy-(2-3C)alkyl and cyano-(1-3C)alkyl.

In particular, Z is selected from hydrogen, (1-6C)alkyl, (2-6C)alkenyl or
(2-6C)alkynyl.

In another embodiment Z is selected from hydrogen, methyl, ethyl, isopropyl,
allyl, 2-propynyl and cyanomethyl.
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Particul ar exanples of R22 include hydrogen,
(I-6C)al kyl such as nethyl, ethyl, propyl, n-butyl,

whadosgsiss (1 - 6C) al kyl, hydroxy-(2-6C)al kyl or PCT/GB2004/003911

(1-6C)al koxy-(2-6C)al kyl. Mre particularly R22 is
selected from (l-4C) al kyl sucid7as net hyl, ethyl,
propyl, iso- propyl n- butyl, hal ogeno-(I-6C)alkyl,

Py O Bt 4 m%%e%é%yﬁ{?qg??a% sl dior
%ﬁﬁﬁlﬁﬁ% ﬁrskzbéc@a%rdﬁhﬁdroée@ ﬁfeh}Xfi aS met hyl . In

anot her enbodi nent g 1s 0O, pre erably or 1) and
eachV\ﬂthﬁhlrahmabﬁlslmlrcmne or different, is selected

];nr:_\? hmo @ﬁ%&ﬁ{&mcglg%:%t Y 133@;1&0% 0h$ﬁ: Ig/%?qrgogg%nd Z is selected from
BB, TP DD ey 0

W  while bnothgr dvﬁ)ddhﬁemaﬂﬁﬁleanveiiubfl ellieeglbup szNzRé)cm @tlthe ortho (2-)

fram hy cir oxy - 3C) al kyl - 3¢) al koxy, ;(y-

PPsiey Hlghye taﬁlae ing @épaw%szw{l 2 Yoy 4 i che X ebedigsmela L. More
r al i

%mﬁ?g%l? thel%tﬁﬁg V\édzﬁz o Qg%@lﬁfe@fgé@%% kheaoﬁ{dm(b-) position relative

o thy dinaiedgen atoﬂmm e) nkdttis stached 1 X' inFoPmara I whs@W 7 énd R?
Eel ected from net hy et hyl, nethoxy and et hoxy.
Atsoanyil the valpesydefingd hepiny X2 i s sel ected from ¢(O),

SRRAANE S Adif ewéﬂﬁgé%ﬁafnbom ment X2 is (0.
— Enbodi nents of R20 In
one ei[fomdénﬁbﬁmnﬁaﬂoﬂtﬁeﬁﬁ'bﬁtﬁfdrﬁdlsﬂOZTd)I’fBldr ogen,

LSI kyl and (|-3C)al koxy- .(2-4C)al kyl. Mre
par ti dyp aalltlyulmzemb@dlg@nb whed R ﬁ%lmthgznatr@ @eﬂtlam gn the anilino ring it

flsefégeﬂlf%ihallc:)%éno ége[ﬁ% %&r% I:l}gdr d[u?n I( F‘ﬂhygt gﬁC)alkyl,

or 1sopro

@- 8@}2&1)1£Bj’1ly1 I(Jz scsamy@i G{llf&ljalkb@t (ﬁ%@)dlﬁedgrl/&d'yo@em alkynyloxy,

Embodi ments of Z Zis selected from hydrogen,
& éCwlfylthqoa(B@ﬁéadkﬁmno ﬂ(ﬂﬂ%@laﬁ@)}ﬂy’ﬂ]anm vvher ein

\?vldjt ﬁlcﬁgélm 3 B bR suBst1 é/nts( e%cfoagerl%/ Ic %m%?lla trifluoromethyl,

(1-6Cjalkyl, (2-8C)alkenyl, (2-8C)alkynyl, N-(1-6C)alkylcarbamoyl, or
N,N-di-[(1-6C)alkyl]carbamoyl. In a particular embodiment at least one R>, and suitably

all R? groups are halogeno, such as chloro or fluoro.

Particular examples of the group of sub-formula (i):

/@— (R,

(i
in Formula I are groups of sub-formula (ii):

R17

R’
R’
(ii)
wherein one of R" or R is hydrogen and the other is halogeno, such as chloro or

fluoro, and preferably fluoro, and R is halogeno such as bromo, chloro or fluoro,
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substituent are optionally separated by the insertion
into the chain of a group selected fromsS, SO SO,

warpwsQLg1seand wherein any CH =CH or HC G gr oupCTiGBR10A/003911

a Z substituent optionally bears at the termnal CH =
or HC position a substituent s¥-ected from hal ogeno,
car boxy, carbanoyl, and mherein any aIkyI or al kyl ene

rou ithin a subst.i ent, rs on _on
St ichlo B B8 i skt pRRHBET b un o abgmon Freterably R'S i
hhsbi tuent selected from hydroxy, cyano am no,
car boxy, carbanoyl, sul fanoyl, (I-6C)al koxy, (I-

Q) al k)ﬂaﬂiﬂuiﬁr ehmpiey af kuchsnotisiayd 3-clloro-Zyfalokyphsnylf Bibydmo-2-

| kyl
(fiuoé%gh?x?ﬁ 3 mg]ﬂgg r?yﬁu‘grﬁpllqny ?:) aIy k]y Iatr:n aP 8 anmoy|
N, N- difp Ea(fﬁrtlﬁ';@ atielal Eﬁbbﬁmt aié ?o@g a gﬁfﬂé(]ﬁﬁodlment aisl. Ina

(2-60C) al kanoyl oxy, (2-6C)al kanoyl am no,
fed)etlerpiodingens T2, kmnW Ilaﬂum ,antiitlfe other is chloro or bromo.

l | 6C) ?%F‘%‘ﬁﬁm f él{‘l’g‘ ?%Nﬁlﬁl\llg%éﬁg% eaC%) 84 ghsllljllal;’ 1F'J}flinr?hcilsame or

i K o 8 odiment it i
%ﬁér&ﬁ?ysgﬁggt{ed;ﬂonﬁﬂﬁjot c;l?g@;*nf irid, hl{;}rﬁy Inwpll eﬁ1b diment it is

lpeefcqn‘td maabﬂC)R siu fixs thietdte B- h)yosﬁmlml af thmnﬂlngrg@mm Formula Iand is

ogenqg, cyano, nhitro, hydrox
For o s S8 et P IcsRS A6 ) and Whien a s 2,
Qllle &@ng%)h&/ th@% 9%?%?)&2%{9 gl)((c&sdf%% ng'é%’égab% when a is 1 R*is in the
(rﬂle-tmG)-)aﬂ)ds;tidnrmahe éhl-hﬁﬁigaidpylh $FolrhilaYland is bromo or ethynyl

(I 4C aI kyI sul fonyl éh 4C) al kyl am no,
QRS) hgr I@iﬂ H’Eﬁnﬂi e 3nj Ilﬁtgfﬁllﬂk@t@% éTH@éW;@p onjthe quinazoline ring

?r??{nﬁ}ﬁ{la Figg@lglg)gﬁ Fx{? chl% (33 é‘@ﬁ)}cﬁ%ﬂ AL LA} %ﬁudrosmhno 3-

ERlo6S) Einotaaallity| 2- f(uBrcﬁQcﬁw}d)aﬁﬂiﬂbyB b(r&mééﬂlﬁh(kbﬁﬁd 3-ethynylanilino.
heteroaryl, heteroaryl-(l- 4Calkyl, azetidinyl,

azet i Ny pal(apum@y shadpilinggzepp pi the - pos1t10n on the quinazoline ring in
P%frﬁlﬁF | g%eIeIQ: (I%%;SK% OrPﬂyﬁﬁo(%%%ll A |3|-bromo 2-fluoroanilino and 3-

rro
nhibﬁh@lﬂuﬁ;danﬂino4ﬁllahb)‘é parﬂblﬂ@ﬂly ﬂie@ﬁrﬁhno group is 3-bromo-2-

peridinyl-(l-4QC) al kyl, piperazinyl,
Bpa@ﬁa&mﬂw ¢fexzatcgy joro3 panglimd. pheny| - (| -
tr)b%h]ﬁétc?t%hl raggny heteroaryl within Zis

Serec , furyl, thienyl, pyridyl,

pyr azgl de enfdodiabnt!X® ik B&ledtyd frofUMLI0 &YNRI%GWE%%S‘%‘Wgroup of
and benz%thl enyl , 1e_);nd wher ei n adj acent carbon atons I n

FopgpuleoNg )thlylne]ﬁe ig hedragemi, tarbamaylZsulfamoyl, formyl, (1-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkylsulfonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, N-(1-6C)alkylsulfamoyl, and

N,N-di-[(1-6C)alkyl]sulfamoyl, or from a group of the formula:
-x7-R10
wherein X is a direct bond or is CO and R'° is as defined above, for example R'? is (1-
6C)alkyl optionally substituted by halogeno, hydroxy, (1-6C)alkoxy, amino, (1-
4C)alkylamino and N,N-di-[(1-6C)alkyl]amino.
In one embodiment X® is selected from CHy, O or NR'®. Where X8 is a group of

formula NR'?, particular examples of the group R' include hydrogen, carboxy,
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substituent are optionally separated by the insertion
into the chain of a group selected fromand N(R12),

wob@seasikR1l2 i s sel ected from hydrogen and (| -BQy/aBRook/003911

and wherein any al kyl, (3-6C)cycloal kyl or al kyl ene
group within a Z substituent,-3ptionally bears on one
or nore hal ogeno or (I-4C)al kyl substituents or a

%#r T ROl S P b TS g SRR 2 sy, or

grbip ok #drtid:ami no, and wherein any, phenyl,
heteroaryl or heterocyclyl group, W|th| na?Zz

substituent optionally bear s3nB'r nore substituents
ec{ed @m hal ogen articularly bronD chloro or

f“ﬁl‘f&‘-‘r )an‘%ﬁi easnﬁ? }n88 ﬁ@’ hydr oxy, (I-4C)al kyl,

(- 4C)Iﬁ‘bl§1@1¥:ﬁlar (ngt}ﬂgzﬁb kﬁhi@l‘al chree bo )cﬁlal@(@%ﬁgﬁykl is suitably

carbanmoyl, [(I'-4C) al kyl']am no, am no
S@icditedlﬁrom ﬁeﬁi(h)ﬁll@hvptmnallys@t(shem@ tay émdl qrano anmugs, fandxample from

V\zfg‘:lé?ef%iﬂ%@? %ggﬁqb%ng%lélvﬁg?hé%% l#ﬁX,anmlqwf such
1
%éﬁlug@c ;—gild k1§ ﬁ gfmafgﬁ}g%t[g%ﬁo gl‘t%ﬁ?éﬁ, cOCH, B, keiiom CH,0H:
Coctelioins) oo i oo
Rk O TR et Ba e Gt o s satell it
pyr r Ol ghé‘%ﬁln? &112[%@ R ﬁyNRIWR&Eﬂnqim ?{4 selected from hydrogen (1-

pi peridiny pi perazi ny

gcpzakﬂzhmtbxx (2-4@aﬂ<tyk ylhd (laIB@)a‘Mmyé(EmG’jﬂkylh soeseaipld R™ is
hin Zis selected fromi soxazol yl, furyl t hi enyl

c;,lpqta@fromplwd%pymethwpﬁaa} 1d Z-meghsyethylgui nol i nyl

benzo 1 and wherei n adj acent

car bogﬂg?%#g %@%XEI%Q%TE&%E?%};LW ene chain within a Z

subst [ weaticalecapbdimeal XYintapanst Rdiskty o OH,i nserti on

into the chain of a group selected from, NH and

N( Me) In apartigpier emhodimpnidiqwaver, b3n @g)mylelléas Ryl or

?Lul@ébﬁp oﬁHHen\(\é &Iﬁoqm% % substituent, optionally

pears o one or nore lugeno or (I- 4C) al kyl

subst i & gfﬂf@rdalren%o%lﬁﬁé{tl i4ee ?ulﬁﬁioﬁ‘ﬁ& Sl FbimUTh Dy dg?emp —X*ZR? ig
cyano am no, (I-4C) al koxy, (I-4C) alkylam no an

i the Ortha &J-A PRy fiprralaiie te e isgetispgencatgm in & dravér attached to X' in
Ret.enogycl yl group within a Z substituent

In an embodiment of the invention there is provided a quinazoline derivative of
the Formula I as defined hereinbefore, wherein:

R’ is selected from hydrogen, hydroxy, (1-4C)alkoxy, hydroxy-(2-4C)alkoxy and
(1-3C)alkoxy-(2-4C)alkoxy (particularly R! is selected from ( 1-4C)alkoxy, hydroxy-(2-
4C)alkoxy and (1-3C)alkoxy-(2-4C)alkoxy;

X!is C(Rg)z, wherein one R’ is hydrogen and the other R’ is selected from
hydrogen, (1-4C) alkyl, hydroxy-(1-4C) alkyl (1-3C)alkoxy-(1-3C)alkyl (particularly R’
is hydrogen or (1-3C)alkyl, more particularly R’ is hydrogen),

or the two groups R together with the carbon atom to which they are attached
form a (3-6C)cycloalkyl ring (for example a cyclopropyl ring);

Q" is selected from azetidin-1-yl, pyrrolidin-1-yl, piperidino 1,3-thiazolidin-3-yl

and morpholino;



optionally bears one or nore substituents sel ected
from hal ogeno (particularly brono, chloro or fluoro),

W@piosmo26186 t r o, cyano, hydroxy, (I-40) al kyl, PCT/GB2004/003911
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(1-4C)al koxy, (2-4C)al kanoyl, (I-4C)alkyl sul fonyl,
car bamoyl, [(I|-4C) al kyl]am no,4qh -[ (14C)al kyl ] am no
such as di nethylam no, iV-[(I-4C)al kyl]carbanoyl and
N, N-di [ (I - 4C)al kyl ] carbamoyl such as
i V- di rietsiy Lchpbamayiiculathi0.ih&r2i n any pyrrolinyl,
rrol | er|d| L L h Nl .
YL 0 55h Y Bl B Y b N AR RE i Whoc Bl Wy B, amino,

a z st ars

Suwbs)hlikiie ot ﬂC)dllEb)@n th@)alﬁﬁbmmdram(;l AC)hkygehaet ed

from hydro al kyl, (2-4C) al kenyl,

(Mdmysﬂlﬂigymyl amlt(ér al}&pxxrﬁmﬁ&l loaryl - (1 -4C) al kyl |
and V\herel heteroar f

. 6lt\9/P (?/ on aﬁ]agfr:] ylnng pc)tz}rrl?)o aﬁ)m Sfi%ﬁﬁ%d(l-’f@@kylene

mﬂcrgél WhicR ('113C§M1@§1aﬁe brﬁi@e oph@ﬁaﬂllyrbeal@m @I zksdbsments which may be
al kyl ene group  within Z substituent, optional

bhasanoer dffercot, setoeted ﬁarrd@e‘im@(ye §u36)aleyl pnd; 6+ aC&lﬁ/oxy,

SIERYNO A e
(1- 4C)?ﬁ§‘s)éle%f@d%xﬁ‘ﬁ9d1‘3?el{ Qi-zlé R kpld@aikeayl, E(thC)?]lkynyl hydroxy-

wherei n any, heteroary et erocyclyl group wi

A2s4slkiyt, (lbﬁC)ai’mxye(@aﬁKll)jalktyh aym%ﬁé@)ﬁlhybraguno -(2- 4C)a1ky1

S uent.s I I r

ehloietere Lot e ang bR bR Ry Al

hydr oxpy30 Lkyl, (I-4C) al koxy, [(1-

4C) al )Iilyx/l ]né\h cﬁggeglnd di - [(I-4C)al kyl Jam no such as

di net hyisanne 3 (prfaddyhdés 1 enPpdi nent Z is sel ected

from hydr ogen | -4C) al kyl, (2-4C) al ken

( 2- 4C)eachyy Whichreeyrethe Sime pdiflerept. 158 %ﬂt%{}ﬁd remdlugrey ghloro,
bstituent, optionally bears on one or

Iﬁgmgﬁﬁsﬁwﬁ énts selected fromfluoro and chloro, or
a Subséﬂatplﬁﬂha&ah@ﬂlyeﬂcéptm hlcthexeyf. cyano, ami no,

(I-SC)aIkox éI-SCaIkIamno and
[ (IIn3lgy &mby raqnt Has Pieferesddhaidhe sioBBaXAERt izin the ortho (2-)

?Ig)lsﬁ%;ngg]k {9 tﬁ% ar g%ﬁpd g(eé llrhgc%tl%wlat is 6fa 3 KW Formula 1.
(1-30)mltkia éﬁrb@@nﬂéﬁ)ﬁ al léiyticulaﬁ yalne fdrz 4Q) g’ibﬂi telected from hydrogen

-

am no~(2-4C)al k I-3C al kyl am no- (2-4C)al kyl and
dil- ?[Q)BH@EX&-BEyalgqml ard (223Calyayk yWlore particularly Z is selected from

hydrogen, methyl and ethyl. It is preferred that Z is hydrogen.

In this embodiment a particular value for q is O or 1 and W is selected from
hydroxy,(1-3C)alkyl, (1-3C)alkoxy, hydroxy-(1-3C)alkyl and (1-3C)alkoxy-(1-3C)alkyl.

In this embodiment it is preferred that a is 1 or 2 and that one R? is in the meta (-
3) position on the anilino group and is selected from chloro, bromo and ethynyl
(particularly chloro or bromo), and any other R3 is in the ortho (2-) or para (4-) position
on the anilino group and is selected from fluoro and chloro (particularly fluoro).

In this embodiment a particular anilino group at the 4-position on the quinazoline
ring in Formula I is selected from 3-chloro-4-fluoroanilino, 3-bromo-2-fluoroanilino, 3-
chloro-2-fluoroanilino, 3-bromoanilino and 3-ethynylanilino. Still more particularly the

anilino group is 3-bromo-2-fluoroanilino or, preferably, 3-chloro-2-fluoroanilino.
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In anot her enbodinment Z is selected from hydrogen,
(1-3Cal kyl, (2-3C)al kenyl (2-3C) al kynyl,

whasoxensq 2- 3C) al kyl, (1 -3C) al koxy- (2-3C) al kyl p&ridB2004/003911

cyano-(l1-3Calkyl. In particular, Zis selected from
hydrogen, (I1-6C)al kyl, (2-6C)adkenyl or (2-6C)al kynyl.
I n another embodinent Z is sel ected from hydr ogen

met hyl n

CyanoteRoR e PR RRE e Rttichafiet 2 L Ler Buiuopinsesivative
by e muBi i (the B&hallkms: (for exanple Z is selected

from hydrogen, nethyl and ethyl. It is preferred that

Z is hydrogen. I/Zanot her enbodi ment of the invention
R20 i s hydrogen/an ad from hydrogen and

(1-30alkyl. TN is preferred | Z a

zﬁl 3R20 are both
hydrogen. In a th Xaventlon t he
group - XNZ I's i position relative

to the n troc is attached to X1
in Foﬁwmq . ¢ ¥y the group - XNZR 20 is
- (O NZR20 a d IS i ﬂ% (2-) position relative
to the ring nitroges o i i’Q that is attached to X1
in Formula I, mﬂ%reln anBl R20 have any of the val ues
defined herein. Enbodinments of the Aniline Goup in
Formula | In an enbodi nent of the invention, ais 1, 2
or 3. In a particul ar dBbodi ment, when R3 is in the
para position on the anilino ring it is selected from
hal ogé\ﬁlgrellg; ?‘a’r% Zn W #4151 4 Rgegrasypf akgss defined herein in relation to

h@%&qr onet hyl, (I-6C) al kyl, (2-8C)alkenyl,
%% al kynyl , (I -6C) al koxy, (2-6C) al kenyl oxy,

(2- 6CRA hd(gemctaabfyom (hlydogdmhdd/{1t 30 alky( {fob&aahiiy RAMW ogen or

and di - I - 6 &l kyl ] am no. Exanpl es of suitable
’|Rr r’é IWQI ehend car banoyl , trifl uoronethyl,
(I\Il- ( |6 ég iqdk fleglyir) ang%a&cﬁﬁlwway 1|n’ay be the same or different

i, Setedied[ffdm ﬂﬁbﬂ@l, KMbl}OQ deiﬂcﬂmd et dﬂ'ﬂyl PoroRFAUIEMAR? is in the meta (3-)

enbodi nent at | east one RS, swtabl(%/ all R3 groups
aputiomebHessiling greuin Eqiﬂn@}adBcﬂﬂdfw srdeated feamtohiarb dyromo and

gfﬁ?ﬁ%'aﬁﬁ whien b2€2 Gl ol{l?ercﬁ31 uoroS)r mila (i): ()a

or a pharmaceutically acceptable salt thereof.

In the quinazoline derivative of Formula IB a particular value for R! is
(1-4C)alkoxy, hydroxy-(2-4C)alkoxy and (1-3C)alkoxy-(2-4C)alkoxy. More particularly
Rlis ( 1-4C)alkoxy such as methoxy, ethoxy or isopropyloxy.

In the quinazoline derivative of Formula IB a particular value for q is 0 or 1 and
W is selected from hydroxy, amino, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino,
di-[(1-4C)alkyl]amino, hydroxy-(1-4C)alkyl and (1-4C)alkoxy-(1-4C)alkyl. Particularly
W is selected from hydroxy, (1-3C)alkyl, (1-3C)alkoxy, hydroxy-(1-3C)alkyl and
(1-3C)alkoxy-(1-3C)alkyl,

or g is 2 and the two W groups on adjacent ring carbon atoms in the pyrrolidin-1-
yl ring form a (1-3C)alkylene bridge, which (1-3C)alkylene bridge optionally bears 1 or 2
substituents, which may be the same or different, selected from hydroxy,(1-3C)alkyl and
(1-3C)alkoxy.
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(1) in Formula | are groups of sub-formula (ii): ()
wherein one of R15 or R17 is hydrogen and the other is

whatoegaieg such as chloro or fluoro, and pref ePEGB2004/003911

fluoro, and R16 is hal ogeno such as brono, chloro or
fluoro,particularly chloro or-43uoro and still nore
particularly chloro or brono. Preferably R16 is

chloro Part cular _e f_such rou
3- chl di By aa&%laﬁ%m 3 8 gl 1o s hydrogen and (1-
hkor l; o urther particul ar
mo ?lneﬁe:%elfag&?g)%b&nzmh*&o ne enbodiment a is 1. In
a fur thhehis enﬂbodhmmnh particelaRanibme gdeBp iasthe [4upostticmneh thlguinazoline
of her js chlaro brono.. I n anot her enbod] is 1 .
gfegn gjﬁ‘é‘n@aéﬁ ineslocii %wnr?»aghlfbf@ PHuC RG> Bropy %?-éhlp,mamhno, 3
|C§ﬂo§ I f I
B T3 o R S ot R PRIA0 61 MK ity the
rmﬂmo(g’ﬂel)p RGsbromA2-flnoitohriliaa ok, paefepbbi) B-chioré-@r fimdraadilino.
and is selected fromchloro, brono and et hyfy
( pr ef heenrdingly pprpicylar grigarsling Ferivares inof e Formpla IB as
[ ttho (2-) position and is fluoro.
B&Fd‘%ﬁ %hn&’g&egl 1 RBis inthe neta (3-) position
on theRa@I(I -“Qmlksxgyp in Formula | and is brono or
et hyn I n_anot her enbodi nent the anilino group at
t he 4¥de§|ht’qlrﬁﬁefb‘?if mﬁéyloﬁmqﬁ%rﬁlalmhﬁér%% in Formula | is

2 e |b re g :90 i or o an | ﬁfli 0 %r i é‘rﬁ%w 59 ?f bhgrvglélr?ls efmed hereinbefore

Zoif errelaﬁoﬁ tﬂ uhe qaﬁiakcblﬁl@ dedvitversiddihinad (pmﬁcularly w is selected
3- et hynyl ani gﬂartl cularly the anilino group

d¥omp hbdrnxbdém)a}kyl@ﬂ 34 lliﬁzan@mxm@ 3ol andeor nul a |
P SHESH R P, s R sy g7 6289 no.

Still zZmIselepra fiogth@rbgentang (md)auayl (gfew@bu_yz is hydrogen); and
3-brono-2- fluoroanilino or, prefera

3-chl éh@aarghm 210y a s ahthlcumsnammdhﬁﬁhmgmifnex&gnﬁ setented fram 3-

I d f
Ror 4GRS, Sbm 2 DRSS bR &y Rihro2-
IN@fR@fho; car banoyl , sul fanoyl, for nyl , (1-6C alkyl,

(2-6C) al kenyl, (2- 6C) al kynyl, (1-6C)al kyl sul fonyl,
N- (| - ®Cprphksmasauticatipptceptable salt thereof.

Another embodiment of the invention is a compound of Formula IA, wherein q is

1 and W is at the 4- position on the pyrrolidin-1-yl ring, so the quinazoline derivative of

the Formula I is represented as Formula IC, or a pharmaceutically acceptable salt thereof:

20 Z

R \N/

DN D\*

IC

(RS)

a
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N, N-di -[ (I-6C)al kyl ] carbamoyl, N (I-6C)alkyl sul fanoyl,
and N, N-di-[(l-6C) al kyl ]sul fanmoyl, or froma group of

wWo b@shoisul a: - X7- 10 wherein X7 is a direct bONGBRI04/003911

is CO and R10 is as defined above, for exanple R10 is
(1- 6Calkyl optionally substi4axted by hal ogeno,
hydr oxy, (I-6C)al koxy, am no, (1- 4C)al kyl am no and

U Sl s Shol ol BR61 bifEhon vigichfogrommula

NR13, particul ar exanples of the group R13 include

hydr ogen, carboxy, carbanoyl, N-(I-6C)al kyl carbanoyl ,

N, N- diln fid qui@zalike/ddrivatibanblormul 2KBE) i soanblylG(O)r a
group.of the formula; - X7- where X7 and R10_are as

def i ndf 3 sEpedimet eﬁtPF inghtipn &GFF I RFQVidedcaquinazofige Gerivative of
Foh:861a I0OR PeRiniRrdrt Mhfidkd }F%Qz St ls&te tRebof,
froom (1-60) a eﬁn opt@%cl)nal’fhp gu sta{;tult ed)tﬁ&g%tﬁglggr rr}%?eeo
grieups:, for exanple from1l to 3 groups, sel ected from

hal og hX xy or (I-6C)al koxy. Exanples of such

group ¥cl ude CH ; COCH ; COCH OH COCH OCH

oo OCH%%? B R A B, ] & &

CO(X%(@CI(D)CH In one enbodi nent X8 is NRL3 wherein
R13 i s,selected fromhydrogen, (1- 4C)al kyl,
hydr o>R/ hvdtgsamkyl and (1 -3C)al koxy- ( 2- 40) al kyl . For

exanpl f.rom hydrogen, nethyl, ethyl
and szrelﬁ% §§I% ﬁre(:le&?gﬂ?ébl y R13 is hydrogen or
met hy W hlam a@ ¢fahé valuésedefmot bekembBforeXtbr W idr eyl aidnato ltfe dquEinazoline

a particul ar enbodi nent however, b in
ﬁgpm}vgo;f,ﬁopgulamgﬁt, cul ar Enmbodi ments of Formula | In

a prefar [ eehds @Qgéﬁﬁgh p&s{ﬁwﬁq'}& ?#}H‘ﬂﬂ?i@ )1§ :Q:?ec?&id £ B Boro-4-

| the group e or
flabdahi@of SLbI"d’iﬁo D ifA@rdHnilinRg era;hair@mmabr&rﬁmt 3|-Iﬁomoan11mo and 3-

%hltyﬁ}glggi%ng (()pa)r(tlicuilar}lyFt%g rfal.lr'llilli{;llo Ig'roup is 3-bromo-2-fluoroanilino or, preferably, 3-
chloro-2-fluoroanilino).

In this embodiment q is 0 or 1 and W is selected from hydroxy, amino,
(1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, di-[(1-4C)alkyl]amino,
hydroxy-(1-4C)alkyl and (1-4C)alkoxy-(1-4C)alkyl. Particularly W is selected from
hydroxy, (1-3C)alkyl, (1-3C)alkoxy, hydroxy-(1-3C)alkyl and (1-3C)alkoxy-(1-3C)alkyl,
for example W is hydroxy, methoxy or ethoxy.

In another embodiment of the invention there is provided a quinazoline derivative

of the Formula I of the Formula ID:

H—@R%

a
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I'n an enbodi ment of the invention there is provided a
gui nazol ine derivative of the Fornmula | as defined

whegosiordisd ore, wherein: Rl is selected from hyPeDG8R004/003911

hydr oxy, (I-4C)al koxy, hydroxy-(2-4C)al koxy and
(1-3C) al koxy-(2-4C)al koxy (par4d—cularly RL is sel ected
from (1-4C) al koxy, hydr oxy- (2- 4C)al koxy and

-30).al k | k c X1 i R, in. .
Ro" 15 B genartd L B 6P hes 6 Eilhesdelied P T feation o
reaneaan, (1-4C) al kyl, hydroxy-(l-4C) alkyl
(I -3C) I koxy- (I -3C al kyl (particularly RO is hydrogen

l% A} adlksted fromrhydpegen podi(laBC)allR9 (fos gh@xﬂpleﬁ i hydsogen or
oR9 t er th the carbon atomto

lgﬂ I?rﬁ%%ﬁg ésttfyélg(??gapfaa?m a (3-6C)cycloal kyl ring

( for exanphera (ﬁxfe!ra%w pem arﬂdra%h R® Wlﬁcﬁ a5 etk (R Br different

azetidin-1-yl, pyrrolidin-1-yl, piperidino
lis leckidafraifhiions, Shipiro, Mmmnqbblhymylp qis 0, 1, 2 or 3

gfafmt f B e hmace i@y BlcatioR Moy v be the sare
- 40)R 'tﬂ@fdamrll( bl AH KA o Ieclnn‘ﬁﬁ B %Lﬂgh r?hovallée forR'is

-1 (1 - amno hydr oxy
(( 1—4@0})1hd>>k}o hydt@ky41§)4é)bdﬂydxy and (1-3€)Mkgrtye (Pp4Chikorg] Meraiparticularly

R Ry g snetbprag@osper s%&%%&;?i Y or o5
ot et Rtumazbiih ot Vity 6t F uBATPa RlraBlied BB or ais 0 or 1 and
X2 i &ele&&iddmn:déhﬁ/ﬂelgo??dﬁd?g;(rgq))ﬁaml@yqpﬂqﬂk@i}e r(@dlyalklairsno,

g(y C‘S@F‘@ﬁ? Fonog Qy‘k@%(]k%lﬁ?ﬁgyrl g%?%ﬁ&a_ﬂ?gy?(g@)klm Particularly
Bl S R L SRSy (gt and

di-3CHdik@G) @k @allani no- (2-4C) al kyl ; R20 is hydrogen; a
is 1, 2 or 3 (preferably ais 1 or 2); each R3, which
may bé PHECWaNales fogZin %P@mla TP ds & arcupiselgcied divnt hydsegen and (1-

aczagﬁp}?a%']%%ee%@y?g?ﬁ%rhZ'Mydrogena phar maceut i cal A

ereo
In this embodiment a particular anilino group at the 4-position on the quinazoline

ring in Formula ID is selected from 3-chloro-4-fluoroanilino, 3-bromo-2-fluoroanilino, 3-
chloro-2-fluoroanilino, 3-bromoanilino and 3-ethynylanilino. Still more particularly the
anilino group is 3-bromo-2-fluoroanilino or, preferably, 3-chloro-2-fluoroanilino.

Accordingly a particular quinazoline derivative is of the Formula ID as
hereinbefore defined wherein:

R!is (1-4C)alkoxy;

R’ is selected from hydrogen and methy! (preferably methyl);

qis 0, 1 or 2 (preferably O or 1) and W has any of the values defined hereinbefore
for W in relation to the quinazoline derivative of Formula I (particularly W is selected
from hydroxy, (1-3C)alkyl, (1-3C)alkoxy, hydroxy-(1-3C)alkyl and
(1-3C)alkoxy-(1-3C)alkyl, for example W is hydroxy, methoxy or ethoxy);

Z is selected from hydrogen and (1-3C)alkyl (preferably hydrogen); and
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In this enbodinent it is preferred that the group - X
ZR20 is in the ortho (2-) position relative to the

WO R0Wg/0milsé ogen in Q atomthat is attached to XACT/GB2004/003911

Formula I. In this enbodi ment a particular value for Z
is a group selected from hydroten (I-3C)al kyl,
(2-3C)al kenyl and (2-3C)al kynyl. More parti cul arIy Z

is selgcted fromh net hyl and ethy]. It
pr ef er %@lgﬂ%gmﬂp agg’ﬁfgﬁ‘(ﬁ&%‘ ony he ﬂH‘in§ZCg Sterds ﬁ?lecéed from 3-
RATdrb- Al @rodAiME 3[186me-2-BulroMilido %Hj 1§ul§§§r ?Q;hﬁﬁiof Hf om

hydr oxy, (1 -3C al’kyl, (I-3C)al koxy, droxy-1{I-3C) al kyl
dhgrqanil8o) al koxy- (| -3C) al kyI In th| s enbodinent it is
preferredthat a. i ﬁ’é flthat one R3is in the
meta (OF APParierceytic y&?f’el’ les3tttheteCfyr oup and i s

sel eCtIﬁ qn&h&'@nﬂng%&& o?'ﬂ‘%riﬁvﬂ'g K n%&l ! rﬁ(]l?ﬁ&e b ?t agtglir)é derivative

chl oro or bro any ot

(2 the Fnrmpider lof(tde Forpoda TH:on on the anilino group and is
selected fromfl uoio and chloro (particularly fluoro).
In this enbodi ne a particular anilino group at the
4-position on qui nazol i ne gAeNin Fornula | is

sel ected from 3-[chl or o- 4-f| uorjoan o(R)
3brorr02fluor6‘@nI|no 3- C\o\erIquoanlllno
3- br onoani | 4 and R? et hyn|y|Nan|I no. Still nore
particulapy t ani | i Qup is

3- br om- 2% uoy 0ani NAO Pnef erabl y,

3-ch|qmm— uor oani I n gjother enbodi nent of the
i nventi o there i ded gui nazol i ne derivative
of the Formula | "Of the Forwula I B: R B wherein RI,

R3, Z,Wand g have any of the val ues defined herein in
relation to Formula I; is selected from hydrogen
and (1-3C al kyl (for exiﬁple RO i s hydrogen or nethyl,

prefe 1i y ' . :
T rer SR, 23 AEDay A of e aduce Beffhiedherein in relation to
dormalhfierent is selected fromfluoro, chloro, brono

and et yny preferably one R3 is in the meta (3-)

posi t Rons %?ﬂﬁ“éqqleff%m ihydiegerypnsl (3 -3@alkyt (o exanmlaRdis kydrogen or
gleeltlﬁgtpgg% hg’flﬂ%ﬁgr I H&) and et hynyl and when a is

or a phar maceutical ly
accephabl @ e @préfbﬁbl%olf or 2) and each R?, which may be the same or different

is selected from fluoro, chloro, bromo and ethynyl;

or a pharmaceutically acceptable salt thereof.

In the quinazoline derivative of Formula IE a particular value for R' is
(1-4C)alkoxy, hydroxy-(2-4C)alkoxy and (1-3C)alkoxy-(2-4C)alkoxy. More particularly
R'is ( 1-4C)alkoxy such as methoxy, ethoxy or isopropyloxy.

In the quinazoline derivative of Formula IE a particular value for q is 0 or 1 and
W is selected from halogeno, (1-4C)alkyl, hydroxy-(1-4C)alkyl and
(1-4C)alkoxy-(1-4C)alkyl. Particularly W is selected from (1-3C)alkyl,
hydroxy-(1-3C)alkyl and (1-3C)alkoxy-(1-3C)alkyl.

A particular value for Z in Formula IE is a group selected from hydrogen and (1-
3C)alkyl. Preferably however, Z is hydrogen.

In this embodiment a particular anilino group at the 4-position on the quinazoline

ring in Formula IE is selected from 3-chloro-4-fluoroanilino, 3-bromo-2-fluoroanilino, 3-
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In the quinazoline derivative of Fornmula IB a
particular value for RL is (I-4C) al koxy,
whyasox15¢ 2- 4C) al koxy and (| - 3C) al koxy- (2- 4C) aP&D&B2004/003911
More particularly RL is (I-4C)al koxy such as nethoxy,
et hoxy or isopropyloxy. In thetéqui nazol i ne derivative
of Formula IB a particular value for g is 0 or 1 and W

ﬁloﬁ%ﬁrﬂ( %Iamlrn?qmi%d oAt 1%%1?%? em(yn{rl(ﬁp&g@) ériu)ﬂlqrg Hﬁlﬁigulaﬂy the
hyitingeyodp is 4Braioyd-flad@akiling 6, %M%% cﬁfaré‘lzkgfﬁorﬂaqlhno

Particularly Wis selected from hydr
(1 - 3CYcrishingly hy)drtxwlpr Qhingiak kigtivaive is of the Formula IE as

IkyI or qis 2 and the two W
%Fre%%n%?o&ﬁag%ﬁl gilcvé i ng carbon atoms in the
yrrollqlc;gg] ?akax g forma (I-3C) al kyl ene bridge,
whi ch C) al kyl éne bridge optionally bears 1 or 2

subst lRt w&hy@pgaﬂnrahethﬂ;(pm&raﬁig hgdopem)r di fferent,

ve! eoLSHalT 3 TS gHod b D o o han i herinetor
%&1 WGh %iatfugrpﬁ‘ tHé’ gﬁlﬂgﬁﬂm@ rdgm(z%llve %@fgﬁg&&h 1 ﬁ@iﬁ&ﬁw is selected

however, 'S rogen
fram Gleiﬂl)alkyar(ilmﬂjdkgxp hpdaky-{( héClallysintl i( D3 Oalkbdye(1-3C)alkyl);
qui nazoli IBis selected fro

mul
ERt AL ST A and (ke Gikod e rerdu Ay dmees): @l
chl or greZmiit ﬂbogr@ﬁlﬁ' b thE‘ gip0§1-tlgfl SRR e t(:.ldéf&{}%hﬁg g{lﬁ is seleced from 3-

3- et hynyl ani |7 no. nor e
ghlowmoﬁabrlmwog-brdmmdrfhnmdmlnm ad, pam@ﬂaryabbmoro 2-
- chl 0 .0-2-fluoroanilino. Accordingly a particular

H‘?rﬁﬁ&l PPne derivative is of the For nul a |B as

her ei gbg %agéftfcgﬁg?é@%gt alt réo -4C) al koxy; R9

i s hydrogen or ydrogen) gis 0, 1

or 2 Imanefter ahibydi®nent oflthe mmmﬁhemy pedviddiea §dhaRSine derivative
ed hereinbefore for Win relation to the

B[fﬁfhﬁE?H’P'ﬂ 1ad of e KpamuladFof Fornmula | (particul arl yWis

sel ected from hydroxy, (I1-3C alkyl, (I-3C)alkoxy,

hydr oxy- (I - gal kyl and (I-3C) aI koxy (1-30al kyl, for

exanpl eWHN hydroxy, nmethox) ethoxy); Z is selected

from hydroga and (I -3C)al kj prefqraply Z is

hydr ogen) d trbe ani | | no-geoup at t hé 4-position on
t he qui naz linel? HRE| ect’ed from 3-
N XN

wherein R, R®, W, q and Z have any of the values defined herein in relation to

Formula I;

R’ is selected from hydrogen and (1-3C)alky! (for example R is hydrogen or
methyl, preferably R® is hydrogen); and

ais 1,2 or 3 (preferably 1 or 2) and each R® , which may be the same or different
is selected from fluoro, chloro, bromo and ethynyl;

or a pharmaceutically acceptable salt thereof.
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chl oro-4-fluoroanilino, 3-brono-2-fluoroanilino and
particularly 3-chloro-2- fluoroanilino; or a

w@basozasut i cal |y acceptable salt thereof. AnoPd¢iEGB2004/003911

enbodi nent of the invention is a conmpound of Fornul a
I A, wherein q is 1 andWis at-4he 4- position on the
pyrrolidin-1-yl ring, so the quinazoline derivative of

h I F la |.C :
e, I ol LR SR RS e
- | .
TP b AN 20 L PRI, My sy

& irol-fii)adkoxg sxch assmethoxy bthoxsz@fjsppﬂqpyla)ﬁye mbodi nent of

gg?il/ te‘igllfn tﬂg‘?%‘fﬁ Fgo e a‘]’fg’gll?naz %fe‘fa?l}?ef@rqé&fogrland

I e
R e LB AU Ry o e By AP gl

((:H4p)alb@cy-@ Apalkyl. MIqu@I}ers gfﬂct;tederDm Hyylntmg@nw)alkyl
ﬁ?@ %34@9@%@'&133& aﬁ%@a{- o%ala@yr geﬁ?'ﬂ&ﬂd? Pee1and W when

%%Sbl){tqg hiifie 9 I%)ogfﬁ'b%h%é azeRAM- IP chﬁ‘&qu]@Up at the
position in Formula ICis se ecte from 3-chl or o- 4-

f | uor departicular, vabaetioo Hon FofrhuladB &snd gronp selected from hydrogen and (1-
roani |l i no - bronmoani i no and 3-
gpﬁﬂ%ﬁl Z’ﬁ‘?sz’iaHé aVeh z}ﬁ QY@%?g?%e anilino group is
3-bro
hlor %pfzfgﬁc ‘%A&%%agﬁ a% 1?1&?5?01951’ amlﬂl1 é%étﬁhe rPosmon on the quinazoline
ting mw YWhinsuls BF fscse]redteﬂ fimin B}ycﬂtom(-y-ﬂmma(hlﬁmz(cgs-bléﬁihlal],%ﬂhoroamhno 3-
koxy | - alklamn - al kyl ] am no

;gﬂaf igiueroa&&yér &Pr Ia?ﬁil¥]{ﬂ° %Ftia&@ag}ar{qmmcs Ripre particularly the

Rafihb SRt ¥-bP¥hS- 25l G6hf ind 6:°Peferably, 3-chloro-2-fluoroanilino.

Accordingly a particular quinazoline derivative is of the Formula IF as
hereinbefore defined wherein:

R! is (1-4C)alkoxys;

R’ is hydrogen or methyl (preferably hydrogen);

qis 0, 1 or 2 (preferably O or 1), W is at the 3-position on the azetidin-1-yl ring
and has any of the values defined hereinbefore for W in relation to the quinazoline
derivative of Formula I (particularly W is selected from hydroxy, (1-3C)alkyl,
(1-3C)alkoxy, hydroxy-(1-3C)alkyl and (1-3C)alkoxy-(1-3C)alkyl, for example W is
hydroxy, methoxy or ethoxy);

Z is selected from hydrogen and (1-3C)alkyl (preferably hydrogen); and

the anilino group at the 4-position on the quinazoline ring is selected from 3-
chloro-4-fluoroanilino, 3-bromo-2-fluoroanilino and particularly 3-chloro-2-
fluoroanilino;

or a pharmaceutically acceptable salt thereof.

A particularly preferred sub-group of quinazoline derivatives of Formula I are

compounds of the Formula IG
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hydroxy, (1-30C al kyl, (I-3C) al koxy,
hydr oxy- (I -3C) al kyl and (I-3C)al koxy-(1-3C)al kyl, for

we@x@sptasiN s hydroxy, nethoxy or ethoxy. |n anPtTieB2004/003911

enbodi nent of the invention there is provided a
qui nazol i ne derivative of the-f+rnula | of the Fornula
ID: R Dwherein Rl1, R3, Z,Wand g have any of the
val ues defined here|n|n lation to Formula |; R9 is
sel ected from hydrqg (1-30al kyl or exanple RO
I's hydrogen or nethyl, agreferably RO g rogen:); and

ais 1l 2 or 3(prefer y 1 or 2) ang RWhi ch
may be the sanme or dif eﬁQISS“Q ) f
chloro, brono and ;/ or a pha maceutical l'y
accept abl e salt th reo :
of Formul a I (g ul ar v for
(1-40 al koxy, hydr oxy- ( 2- 4C ; gi
(1 -30) al koxy- (2-4C) al koxR!'“Mor& partTcularly Rl is
(1-4C) al koxy such as net hoxy, ethoxy or isopropyl oxy.
In the qui nazoline derivative of Fornula ID a
particular value for gqis 0 or jGgand Wis sel ected
from hydr oxy, am no, (l-4C alkyl, (I-4C)alkoxy,
(I - 4C) atheydimRi /R, Raq, alatdl ZAGByabkybf theivaloes defined hereinbefore in
ﬁédrox l£| -4ah_al kyl and (I|-4C)al koxy-(I-4C)al kyl.

QTR is selected from hydroxy, (1-30) al kyl,

(I - @ m“?‘lfm‘gé?@eﬁéquﬁ@‘%g@ ar value for Zin

For nul &% ® sebctad @nonu]w&@aac(le@b)‘aﬂq’m (Byed) aigenyl ARBC)dHcynyl,
lf er abl y ,however ,,Z is hydrogen. In this
z%r%gkﬂ %aé’i‘l‘ﬁ’ TPPR a‘?’h%ﬁlinIR né)S @rdé‘ﬁﬁe‘%l@quﬁén relation tO Formula I.
4- pos s [
el oot e e ExRRerb KRk idn; (-6CRM fichBsluenyl, ety

Bedpyh ix-Zrob ¥y nvboeyd, Hal ggeno-8t - 6cbd1pﬁph32hé;twm@@yau&w Be,
g onoani | i no and 3-ethynylanilino. Stil mor e
éa Cralerar@yoQREY NI i no” group is

3- brogp; 51-“[ d%ﬁﬁgﬂ {l&g%t%lxg% ﬁ%?éo?b' Y,

3-chloro cordingly a particul ar
qui nazol i ne der| vat ive is of the Formul a DDas

-

Further examples of R* include hydrogen, (1-4C)alkyl, halogeno-(1-4C)alkyl,
hydroxy-(2-4C)alkyl or (1-3C)alkoxy-(2-4C)alkyl.

More particularly, R** may be hydrogen or (1-6Calkyl), still more particularly R*
is (1-4C)alkyl such as methyl or ethyl.

In this embodiment of the invention in Formula IG, Z and R* are suitably
hydrogen.

Accordingly a particular quinazoline derivative is of the Formula IG as
hereinbefore defined wherein:

R' is (1-4C)alkoxy;

R®is hydrogen or methyl (preferably methyl);

20 is hydrogen;
Z s selected from hydrogen and (1-3C)alkyl (preferably hydrogen);
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her ei nbefore defined wherein: Rl is (I-4C)al koxy; RO
is selected from hydrogen and nethyl (preferably

woreaolptoise g is 0, 1 or 2 (preferably 0 or 1) aPciEAGBa®4/003911

any of the val ues defined hereinbefore for Win
relation to the quinazoline det9-vative of Formula I
(particularlyWis selected from hydroxy, (I-30C alkyl,

| - | k hyd -(1-30) al kyl d .. .

-3 £55% mtBas b uiposiiahyondlie apesniing ringds selgeted from 3-
R IRV R0 IS B )brofol Besbaalifdadd MMM PILHIRNY- -
(I-3Qal kyl (preferably hydrogen); andthe anilino

dluorgandinot #msl 4- position on the quinazoline ring is

I egl from 3- chloro-4-f]|uoroanilino .
S br ofe B4R &aﬂnﬁl‘i%ieﬁﬂ%fi hegeip; laﬂail%lﬁiﬂéfy hydragesy a5 (3-3C)alkyl;
fluor %@Bi_ph&rﬁi%{cetﬁ{caﬁygénkgggxiﬁfées‘dft'ﬂgéfi‘édfy acceptabl e sal t

t hereof. "I n anot her ment the invention there
i s pr &b tebe endpustoakzibbi, nsothe ns vataivef thé com@omatsrofFarthula I
f.the Formula |E. E wherein Rl, R3, Z Wandg have any
G iRsERoSh T it imARUCA BHtHC PR FeEis GBS P vRSIo R a6 pY more
j . . r - . I .
S SR UBP B LA AURR A o bl may exist in,and
by dhobehs; enamtibraerically puiz, @ nidtufepolafisstabbiyorhe@lor 33 a @t@mate. The
each R3, which y.be the sane or different is. _ _
DESELARPIFPY }ﬂ#t}%& ibits defindtien anyrasasniareptisaky agtive, epangomerically
r (¥ . - & {
B Rt ke Ay Rhchic 1 8P e g of Formula
vamirufes theRedf swhich $G3sebdes e, abbyelhenyiofed 4 6y KONy syaiftebsis of
| - 3C) al kox -(2-4C§al koxy. More particularly Rl is _
%’Puc&g’ ark RS ERY 28 Cﬁ%‘{eﬁé’%y?y ganlaxd teshnipgesm pgangsghemistry
i 41 ' i [ | E . .
VB8 19 0834 2,0 AE W8S LA B g s o

by cosohisibo g a eacefolic AsonalJillarly) Yk sboye herfiched kotlvitgshy be
(1-4C) al koxy-(1-4C al kyl. Particularly Wis selecte
PYadvated usiey tegipndard laboratory techniques referred to hereinafter.

The invention relates to all tautomeric forms of the compounds of the Formula I
that possess antiproliferative activity.

It is also to be understood that certain compounds of the Formula I may exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms which possess
antiproliferative activity.

It is also to be understood that certain compounds of the Formula I may exhibit
polymorphism, and that the invention encompasses all such forms which possess
antiproliferative activity.

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for
example, an acid-addition salt of a compound of the Formula I, for example an
acid-addition salt with an inorganic or organic acid 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



hydr oxy- (I -3C) al kyl and (I-3C)al koxy-(l1-3C)al kyl. A
particular value for Zin Fornmula [Eis a group
w@edosne@ass from hydrogen and (1- 3C) al kyl . Pr ef pCEHIGBR004/003911
however, Z is hydrogen. In this enbodi ment a
particular anilino group at th® 4-position on the
gui nazoline ring in Formula IE is selected from
l.ino, 3:br 2- quoroanllln

h] or 0~ 4-f|.uor.oa
S e s o A ERhyRGte. SimBHBata iR aRg, morbholine o
%@(mﬁy&b@gﬂl‘ﬂ%n@tl 'l nore particularly the anilino
group I's 3-brono-2-fluoroanilino or, preferably,
3- chl &k preferfadiconpanid phibe ileaton 1sngjr3exanphr 4 qmtuhaﬂine derivative

i,nazol i derjvative is of the Formula |E a
b s e Lsclpiten s a}?ecpe}mun%ﬂlvgtwﬁd w@a&ﬂq@éﬁpd Iixg
i s hydrogen or nethyl (pref e\q;\?[ﬂgx hydrogen); g is O,
or 2 (preferably 0 or 1) d as any of the val ues
defi ned herei nbefore forW| nrelation tq the
qui nazol i ne derivative of Fornula I
selected from (I-3C)alLkyl, (I-3C)alkop
hydr oxy- (I -3C)al kyl &nd (I-3C)al kg

II:{arIyW|s

) ahkyl);, Z
al k (preferably
theR3r posi tion on

hydrogen); and the¢canit\j-ro
the quinazoline ring ifs selé 3-

chl or o- 4-fl uoroanitAino, 3-hbu 2-f1 yproanilino and
particul arly 3-¥hioro-2- QT uoréaniNho; or a
pharmaceutically acce eble salt thereof. In another
enbodi nent of the invention there is provided a

qui nazol ine derivative of the Formula | of the Formula

| HN QF wherein R1__ R3 W g and Z have anv of the
ompounda¥e.neB herein in [ &%ation Rb For MRSA | : R€W§
etected—fromaydrogen—anrg_(+—3Chatky—{(fer exanphe_R9

Fs hydr ogen pr-hetiNH,, pr(Ferany i's h}%lrogen) %nd
2 o\\'/NH2 F Cl H H
3 Ok'/NHZ H Cl F H
4 O F Cl H W'
5 O F Cl H

\\'/NH2 HO/
6 O

\\,:/NH2 F Cl H HO/
7 0) F Cl H oW




ais 1l 2 or 3 (preferably 1 or 2) and eachR3, which
may be the sane or different is selected fromfl uoro,

we@ hdososisér ono and et hynyl; or a pharmaceut i caP¢GB2004/003911
acceptable salt thereof.In the quinazoline derivative

of Formula IF a particular valiie for

Rl is

(1- 4C) al koxy

hydroxy (2- 4C3a|koxy and

G

oxy

(

ACyatkoxy-

ch as net hd

Nore—p
, eth

bl cuia

or

D

I\.L IO

ropylo

sBE

Ign t he qui naz
particul ar v4
f rom hal ogeng
hydr oxy- (| - 44

ab ﬁrlvat

ne
1Iué?fd§ g is
), hydroxy, (I
D) al kyl and (|

Ifye of
Oor 1
-4C) al k
-40) al k

ey nul a
and Wi s
yl,

oxy- (I -

40) al kyl .

selected

Barticularly
hydr oxy- (I - 3(
Preferably q
-position on

) ]\\m%ﬁg
the agetldin-

ad (|

ectedgromh

1 andW when

-30) al k

1-yl ri

yey oxy,
oxy- (I -
pr esent
ng in Fo

30 al kyl .

F-30)ark

is at the
rmul a | F.

particul ar v
sel ected fror
however, Z i 9
particul ar ai

| Q@ Zin
n hydr ogeh and
5 hydrogen. |7
1i|ino group 4§

fFor nul a
(1- 30
1 this e
at the 4

¢F is a
al kyl .

nbodi men
- positio

Hr oup
Pr ef er abl

a
h on the

ddi nazoline 1i
3-chloro-4-flu
chloro-2-flu

Dr

r anl @ql’gm

uo
oami | i no, 3-

3- et hynyl ani |

FlIFis
3-brono

Gkl ect e
-2-fl uor

br onoan

ino. Still

dlf rom

ilino an

oani |l i no,
d

re partlicularly the anilli

group i s 3-brono-2-fluoroanilino or,

3-chl oro-2-fl

qui nazoline derivative is o
her ei nbef ore defi ned wherein:
I's hydrogen or nethyl
or 2 (preferably 0 or

azetidin-1-yl

uor oani | i no.

of [l

her ei nbefore forWin relation to

derivati ve of

For

pref

ngly a p
For mul a

RL is (I-4C al
(preferably hydesg
1), Wis at the
ring @fd has any of t

erably,
articul ar
| F as

XYy,
;g s

RO
0,

partjcul arly w&qs sel ect ed

f r om hydr oxy, }(kSC) aIN<yI 3y aly

hydr oxy- (I -3C) a d (I-m -(I-3C3a|ky|, for
exanpl e Wis hydroxy, nme©QhOXyB8f Oxy); Zis

sel ected from hydrogen &nd (I-3C)alkyl (preferably
hydrogen) and the an|4|no group at the 4-position on
bllep% Hclkf ﬁe r R19) $—S Rgu. et |R"b0i"" 3 R X°
10 O\\'_/NHQ F Cl H CH;
11 Oﬁ/NH2 F Cl H O
12 O\\,__/NHZ H Cl F CH,
15 OTNHZ F Cl H CH,
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chl oro-4-fluoroanilino, 3-brono-2-fluoroanilino and
particularly 3-chloro-2- fluoroanilino; or a

w@basoeasut i cal |y acceptable salt thereof. A PCT/GB2004/003911

particularly preferred sub-group of quinazoline
derivatives of Formula | are <¥@wounds of the Fornul a
Id G wherein RL, R3, R20, a andZ have anyof the val ues

defi ne i nbef ore relation.t Forrru l; RO s L
hylr oGRRAGF THECTILRA, b e ARy IoR o fceimpIa A duigsgols derivative
ERCESthuld D@daedrragen, (1-6C) al kyl, (2-6C) al kenyl,

(2-6C) al kynyl, (2-6C)al kanoyl and a group R10 V\herel n

R1@4+[63- alslorje?ﬂuetpphmrhamlm]r’khmthooiqunazlédmrﬁ,rylaniethyl)-L-
Paﬁtrcular exanpl es of R22 include hydrogen,
PF B@U%y 1 such as net hyl, ethyl, propyl, iso-propyl,

141 ¥3-ch1BR)-29RBRy 8) ﬁﬁ)@ﬁ@ﬁdﬂﬁ-mehﬁ&?ﬂi&ﬂaﬁo%n%ﬁ%ﬂyl)%-

6C) al koxy- (2-6C) al’kyl ceuti ca
@Udepmnﬁﬂe sal t thereof Further exanpl es of R22

i.ncl d e , C halo eno- (| -
ﬁ%ﬂgﬁ“% hf%gfar orgih %?1 33%3)‘8] Rﬂ%‘;ﬁ qu)aarlrryﬁ yl ﬁlmthyl)A-
Iﬁ?&ﬂok?ll- Oh}{amﬁgZ may be hydrogen or (I-6Calkyl),
i1l more particularly R22 is (1-4C al kyl such as
Kre) Aty ({ 4eli(3-ebloys-2-fluordphesyljmiiod]- remith oy qiinezdlinve 1 jinwsthyl )-4-
n.Forogula |G and R20 a. re suitably hydrogen.
k‘\ GoK ¥ Brloynﬁ“’ﬁérti cul ar qui nazol i ne deri vat i ve is of

R S s e S

epdhyy-D- pr@ﬁﬁiamaiehydrogen Zis selected from hydrogen
ef erabl y hydrogen);the anilino

Bkt 4 B Relohe-pborarame S - ravedbro el gnethyD-4-
ﬁ?&r@ﬁ}tr-ﬁjprfoﬁlﬁﬁ?nﬁfe,
1-({4-[(3-chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-L-
prolinamide;
1-({4-[(3-chloro-4-fluorophenyl)amjno]—7-methoxyquinazolin—6—yl}methyl)-D-
prolinamide;
(4R)-1-({4-[(3-chloro-4-fluorophenyl)amino] -7-methoxyquinazolin-6-yl }methyl)-4-
hydroxy-D-prolinamide;
(4R)—1-({4—[(3-Chloro-2-ﬂuorophenyl)amino]—7—methoxyquinazolin-6-y1}methyl)—4-
hydroperoxy-D-prolinamide;
1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-D-proline;
and
1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-N,N-
dimethyl-L-prolinamide;
or a pharmaceutically acceptable salt thereof.

Another particular compound of the invention is, for example, a quinazoline
derivative of the Formula I selected from:
(4R)-3-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-1,3-

thiazolidine-4-carboxamide;
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chl oro-4-fluoroanilino, 3-brono-2-fluoroanilino and
particularly 3-chloro-2- fluoroanilino; and R22 has

wapopsoteishie val ues defined herein, particul ar | PCT/GB2004/003911

hydrogen or (I-3C)al kyl; or a pharmaceutical
acceptable salt thereof. It is53t-0 be understood that,
i nsofar as certain of the corrpounds of Formul a I

[ exi st al actjve or
PP O AR B2 S oy rp ol Sl Rbinira o S0 5-
&y&@ky&up@qnggfd@on and/ or sul fur atons, and
accordingly may exist in, and be isolated as

ERRNIH B ichlorp-2- fybmr@heaylr)amm:.]-é -méthabtyaainerelii-6 ginathyl)-4-
{hgasgl ziu:ena e. The present invention includes in
PP Cany racenic, optically-active,

enqunt
SR ORISR AeoPHE RS Bclion B POLATRERSD 2.
methylprelnathideswfd, whi ch possesses t he above- nenti oned

Si s tiically active forns
g@%@rﬁ%‘b&gfﬁhﬁvgﬁb\#&a VSN A ?ﬂuf\ésthsfiywwﬁha 6-y1) methyl)-3-
QR Id[yl‘(ﬁﬂéxaﬁé‘ﬁ‘@ﬁrﬂof&aﬂlﬂf% art, for exanple by

synthesis fromoptically active starting materials or
bya peavlantitoallphccaprbleanit thekafm Similarly, the

above- qul oned ct ivity may be eval uated usjng the

st andérnﬁl S PEt efoP%ﬁmValﬂF&;l Praviges g process for preparing a

Hl%h%d]ﬁ%td@ﬂvatm%f ‘79 ?Pa hﬁi\l‘a{a‘ééutfcgllf %ﬁ?gfb% i esreof It will

forms of the conpou ornmu 0Sses
boapprecbtef d@raatiunneg mﬁam/mﬂtye fdllowifsg pﬂoﬁ&sésﬂcd@@m substituents may
under st ood, that certain conpounds of the Fornmula | may

BdPEe Profeddion vapreyenidheipyndegied segefiopatlhe skilledwhemish wall apprec1ate
{vREn ﬁ%&ﬁ;ﬂ%t@ctl&yg E&fuﬁgd AaBw duth Pfotec%ng%sgqrf)\% glirlaz/tc})oe?pglll rWsplace

t hat I nventi on enconpasses all slc

add later poseweds anti prol i feratlve activity. It is also

to be underst ood that certain conpounds of the Formula
| ey FebaNaR) eS@éPWlﬁﬁugswﬁmépmonerﬁtth@ many gerenalitexts on the

SRR ERar AT Ty Ol AR PERRERS s’ by Theodora Green

(poalishee.dohh Wildyy& So8SPPMEing atdupdimag b@%ﬁﬁ@&’éﬁﬂa}patnyté%ﬁvement
Formula | is, for exanple, an acid-addition salt

Iggqlpﬁg @ ge%flbech@ the Hietatare|or known é(xa)mkjéled ichemist as appropnate for
tgg ('g OV ﬁ% glgg)cit? OtrngCErBQR,%{‘%%F gcmg gl?c‘!hcmetflogsrljcje?r?g c osen so asto
effect removal of the protecting group with minimum disturbance of groups elsewhere in
the molecule.

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

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

such as an alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for

example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for
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sul furic, trifluoroacetic, citric or maleic acid; or,

for exanple, a salt of a compound of the Formula I
wokiosk2d1se suf ficiently acidic, for exanple an BCR&BR008/003911

al kaline earth metal salt such as a calciumor

magnesi um salt, or an ammoni uM4salt, or a salt with an

organi c basesuch as nethyl am ne, di methylam ne,

T U S p—
bhexiyearBoryil @foupSmay B reB%38® (65 e)@nﬂ% ?%ﬂalain%?lt with a suitable acid as

derivative of the Fornula | selected fromt
bydieshipts, sulfugis or phesphonic aadbbetifluomadetic abhmel 4n

E{m%gf%@gﬁ‘—“awfb‘ﬁy%gfﬁui’ Sy 1Sr§F'? l Q(H%B’?éﬁéﬁh%alywoym%a;b%rﬁnw@ for
T n |
s i S A T4 e ey eon

Ofithiaelgwis aeidcﬁpmemnkp berba Itn&mrﬁmomadetafe) 1 Aesuitable altémntive
i nazol i ne derivative of the

E{)ql?f{ﬁﬁ%rg gFO gﬁg)ggpgaia?}lfj gpyno group is, for example, a phthaloyl group which may
be tdrdonle fklaﬁﬁéh"t Zyifnl éﬁ%’l@ﬁ&]ﬁﬁ%l foR Bk AR Erﬁ&hmﬂﬂdﬂrwmne or

olin-6-yl frethyl)-Lprolinam
with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an alkanoyl or an aroyl group may be removed, for
example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for
example lithium, sodium hydroxide or ammonia. Alternatively an arylmethyl group such
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 t-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.

Resins may also be used as a protecting group.

The protecting groups may be removed at any convenient stage in the synthesis
using conventional techniques well known in the chemical art.

A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt
thereof, may be prepared by any process known to be applicable to the preparation of
chemically-related compounds. Such processes, when used to prepare a quinazoline
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, are provided as

a further feature of the invention and are illustrated by the following representative
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| -({4-[(3-chloro-2-fluorophenyl)am no] - 7-nmet hoxyqui naz
ol i n-6-yl } met hyl ) - Dprol i nam de;

W@ 2003)2d15¢ { 4- [ ( 3- chl oro- 2- f| uor ophenyl ) ani no] - FETrEBR@P03911

qui nazol i n-6-yl }net hyl ) -4- hydroxy-L-prolinande; (4
S')-1-({4-[(3-chloro-2-fl uoropsenyl)am no] - 7- met hoxyqu
i nazol i n-6-yl } et hyl) - 4- hydroxy L- prol i nam de;

AR Nty RO b S B Db ey o

otdanic chemistry (see, for example, Advanced Or%amc Chemist Wﬂea/ Interscwnce)
-[(3-chl oro-"2-f1 uor ophényl ) am noJ - oxyqui naz

deryy Margdp h\thg prepatation ok yudb-spartihg materidB;is described within the

| '"76(0%@3%&3 l EE;‘B}% ks egh%ﬁﬂvﬁﬁlﬂg}eﬁﬁsﬁaﬁ%ﬂg materials are
lob{airfﬁb[e(b%f aﬁlmo%[)@s’ ﬁl‘bf:édﬁ?és‘%@ li’}ft%X LR hcHRE RS HleN Yinary

ol i n-6-yl'} net Dpr ol 1 nam
el Df an o(gamo[ ((hSHILEHIJ i[rrfomdatfdnmlrth@ pepyita)i anrofindcedsafedt@iny materials

h - D- prol i nam de;
gﬂrf%%c? L npoun s Ev{}}:ﬁ }/na%/ be adagtgc{ t%x orm ngcessary starting materials) may

alsé %e %ﬂn‘aﬁﬁ ‘d?e ifo IH@ a)l@gpgﬂcla[u%n %g@ﬁ%ﬂg | REESNERS of the

6-yl } met hyl) oper oxy
rel¢vant proBess Isécmroﬁs ﬁf Whichrage hereby 1ncorgorated hereln b referenc?
roli
SE58Y2888, B8 05ioT583 WO B DS WO 655875 W 06733970 W0
e
b9y ookt A RSP LIBLRS] ORTERAN 34535 s
FRa&26Ee2 ER 666 236, HPosh2t 81| dFEH 6353 409 eof . Anot her

articular conpound of the invention is, for exanple,
g qui ﬁg PIepeit inyention alsq erayides fikat peinazaline (deuatines of the Formula T,

O Pt Gictyd poccpiable Sals fereef 587 bo PIRBERGRY QATRSES S fellows

Gvhelreih et vaylapled a&asmflachhbd?bb Rfteds GRENAATAES) -
(35" )-1--({4-[(3-chloro-2-fluorophenyl)am no] - 7-met hox

yqui nEBOPICsRNG nyentien #y9 proyidel yrbthody f@.mcmnngagmmohne derivatives
tﬁﬁ {) olg(lé/(i:lfuol[r %ﬁax%{ﬂalcgﬁto a Vga%;ﬁl;ef)wfe? s_%ﬁg }Pereof, asoutlined below.
et hoxly wiH pe @pprocibied €hat during certain of the following processes certain
substituents may require protection to prevent their undesired reaction. The skilled
chemist will appreciate when such protection is required, and how 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 group in question, such methods being chosen so as to
effect removal of the protecting group with minimum disturbance of groups elsewhere in
the molecule.

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

A suitable protecting group for an amino or alkylamino group is, for example, an

acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for
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| -({4-[(3-chloro-2-fluorophenyl)anm no] - 7- menoxyqui nazo
lin-6-yl}nmethyl)-2- nmethyl prolinam de; and

W@ 1®5/0%199 - 3- ({4-[ (3- Chl oro- 2-f | uor ophenyl ) am Pol/GB20081003911

hoxyqui nazol i n-6-yl } met hyl ) - 3- azabi cycl o[ 3 .

. 0] hexane- 2- car boxam de or a ffitar maceutically

acceptable salt thereof. A further aspect the present

i nvention provides a process for prepari

GRTTHRL Gy et tisRgRY s yBOKyCahom e Huicyyeabonyl group, an
FEBeR ak 5ly] ¥roRs F8PEBRkSRe BalA1dNERBS L, drt Vé@rcg)l

glr}greci awed t agrodﬁri ng ceﬁrqet> al r%&(ﬁ‘pt@%e&{yo’l r(gl\l/lvi n gﬁﬁlp, for

okaopledeszaybr Theé depsetbstidn avaditionsfyr theghove @rqeainggirowmss

to prevent their undesifed reaction. _ The skille

DRgsaly WN@%F éﬁ?la\‘f eg RiRERg 819uBr dHE% tfvrﬂar@?e, an acyl group
lof [ j

D ke R S S BB %, Ry or

graupls, Isekydovlgsiofvithhasuitally bgenatkabs drealksli aetdl Redroxide, for

subject, for exanple, 'Protective Groups_in Oganic
%ﬂ%ﬁ‘sgﬁt@um&y Sfr%@ X eltgrpaibyel s Hercyl oM sugh asa &

o b Bl R oS for IR ABIED B ety aguitable acid s
kpdrachlboc,tshHus&k ot predpledrnicd omasiflappacgici sdtdeardam t he

repoval of the protecting group in_question, such
ﬁ@?ﬁ%‘gexmhﬁ’@ﬂc%%w@&s adepgylencabonylerpimmay pe reraoved, for

i e . . farou
SR QRO 2 1A 5L YA BIEE oMoy e
fvith alxeanipheid foraxappleshiabn afs(@ifubdac&aeh OX ¥uRiblE X aXWe

it may be desirable to protect the group in sone of

PYCCHBE BFUHET HBHTRDIDA GFRIPHS, far examp® aphsiraded @roupgwhich may
B B o BRIy IR0 U U Bgppptamine, o

sithhhydsizaeet yl , an al koxycar bonyl group, for exanple a
met hoxycar bonyl , et hoxycarbonyl or ?-butoxycarbonyl

gr oupA sHitable proteatingayetipr oo Ay digky grpupfis forsxample an acyl group, for
BB, R RRERR DL Rl 0t e ARG, oo
Ay IhaBli o) FRURSMPRARRSAI Ty déorechbh Boridi®orsel 68 28bve
protecting group. Thus, for exanple, an acyl group
RIQEStiAg Seopawiklhnesghsanty wirk wsthche Blovigd ofrrotegting granp. Thus, for
Qa%gle,%l%lé grrrgl}/p Skl).'l%h s gr?\z{l‘f(gngy? or an aroyl group may be removed, for
example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for
example lithium, sodium hydroxide or ammonia. Alternatively an arylmethyl group such
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 z-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.

Resins may also be used as a protecting group.
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exanpl e, by hydrolysis with a suitable base such as an
al kali netal hydroxide, forexanple lithiumor sodium

whyasoxilse. Alternatively an acyl group such aBCEHGB2004/003911

t but oxycar bonyl group may be renoved, for exanple, by
treatment with a suitable acid7as hydrochloric,
sul furic or phosphoric acid or trifluoroacetic acid

and anar u t hoxycar bonyl roup such as a ) )
benzyl %ﬁ%gﬁ&%ﬂf Wy &l ARy SqNVeTHEnt tager) e synthesis
hiinB YORRABBAIitUMnRYEE wall &KAbh Y5 theSHERiAS

pal 'adi um on-carbon, or by treatnent Mﬁtﬁma Lewi s acid
Precess@hpl e boron tris(trifluoroacetate). A suitable

alternative. prqotectin roup for_a primry am no group
i s, f6“8§'<°3’r?8‘|° ,acé?ni?ﬁgﬂ Pﬁ‘fjj"rﬂ“al@d&h whi ch nmay be

renmoved by treatnent with an al kyl am ne, for exanple
di met hyl am nopr opyl am ne, or w th hyg#Fa . A,
suitable protecting group for a hydr group(R9, for
exanpl e, an acylQgroup, for exan?M@ N>

0

anoyl group
such as acetyl, jan I
or an aryl neRiyt grgﬁgémf\

exaﬁple benzoyl

AT benzyl . The
deprotection conditions for above protecting
groups W ll necessarily varly h the choice of
protecting group. Thus, Rf anpiNg, an acyl group

such as an al kanoyl or an aroyl group may be renoved,
for exanple, by hydrolysis with a suitable base such
as an al kali netal hydroxide, flor exanple Iithium

x de qf ia. Alternatively an

sodi um hydso ._anmmoni, .

%) e}ﬂg@ﬂyﬁ Jt g K jig Helimedin selatign tograsmyladagxdspt that any functional
: ; t tal yst

S R I A R AN

group for a carboxy group is, for exanple, an
esterifying group, for exanple a nethyl or an ethyl
group which may be renoved;fﬂor‘pZanple, by hydrol ysis
with a base such as sodi um hy xi de, or for exanple a
-butyl group which may be renoved, for example, by
treatment with an acid, for | e an organic acid
such as trifluoroacetic aciAd, for exanple a benzyl
group which may be removed| Qr MKanmple, by

hydr ogenati on over a catal sdch as

pal | adi um on- car bon. Resins y al so be used as a
protecting group. The proK@bEing groups nmay be renoved
at any conveni ent stage in the @%Ethesis usi ng
conventional techni ques well kil in the chem ca

\%érein XZ, W, Z, R?b and Q? are as defined in relation to Formula I, except that any

functional group is protected if necessary; or

Process (b):

the reaction of a compound of formula (XX):
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A qui nazoline derivative of the Formula I, or a
phar maceutical | y-acceptabl e salt thereof, nmay be

w@e@par@as by any process known to be appl i cabl BCT/GBRGv8/003911

preparation of chem cally-rel ated conmpounds. Such
processes, when used to prepars-a qui nazoline
derivative of the Formula I, or a
pharmaceutical |l y-acceptabl e salt thereof, are provided
as a further feature of the invention gid
illustrated by the follow ng represent
Necessary starting materials may be ¢
standard procedures of organic ch
exanpl e, Advanced—Q ) O '
(VWIey-lntersciencef?mﬁgg%y * preparation of
such starting materials is dé ithin the
acconmpanyi ng non-Ilim tingExanpes: ternatively,
necessary starting materials are obwainable by

anal ogous procedures to those illustrated which are
within the ordinary skill of an g ani ¢ chem st.
I nformati on on the preparation é ecessary starting

mat er WdlesinoR', R RY erhndongre un defiredtih edlatimryolForadRAteRBept that any
%o torq1necessary sfarting materials) may al so be
WeHeng! §reuRds PEAtEERA: th geesasasitang hdis AdeAvingagrowp such as mesylate,
l.{GAatH vant process .

(Sl elpng, it £03h RGP bkl 1) Y@ ingB BT ypetaion o
Pefcessgaor W94/ 27965, WO 95/ 03283, WD 96/ 33977, WO
86/33978, WO 96/ 33979, WD 96/ 33980, WD 96/ 33981, WO

, WD 97/38994, WD01/66099, US 5,252,586, EP
520 722, . .- 2 851 and EP 635 507. The. _,.
pres eﬁot7T t?%@gﬁ%lg%(ﬁ%gfl qsutllji% 5 Sgr\lﬁ %&Vaﬁﬁ%ﬁc’%&}fﬁﬁﬁ%q? fwherein X" is
GQD), et coupBngfcoh veidndy iR PreseAfe GHNAUREBIE WasL 8 h Yuinazoline of
acceptable salts thereof, can be prepared by a process
the fermpyla (X XD\ aredctive Herivative didrend: ar e as defi ned above
unl ess otherw se stated) : The present invention also
provi des nethods for preparing quinazoline derivatives
of the Formula |, or pharnaceuti cal cceptable salts
thereof, as outlined below. It wll (RPLi at ed
that duringHO8Gain of the foll gy ocesses certain
substituents ire protectijon to prevent their
' d-chgni st wi | |
prote iiJrequired, and how

puf@ n place, and later
renoved. For exanples of protecting groups see one of
the many general texts on the subject, for exanple,
"Protective Groups in O gani gsgynthesis' by Theodora
G een

wherein Rl, R3, W, a,q, X! and Q" have any of the meanings defined hereinbefore

except that any functional group is protected if necessary, with a compound of the
formula XXI1I, or a salt thereof:
HN(R?)Z
XX
wherein R* and Z have any of the meanings defined hereinbefore except that any

functional group is protected if necessary;

Process (d)
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(publisher: John Wley & Sons). Protecting groups nay
be renoved by any conveni ent nethod as described in

W@ b@si2diss at ure or known to the skill ed chenm sPCEHEB2004/003911

appropriate for the renoval of the protecting group in
guestion, such nethods being c3posen so as to effect
renoval of the protecting group with m ninmm
di sturﬁanﬁﬁ of ,?ngiOUpS etJ Eev\,here in the nol ecule. Thus,
i f redtt SAPCCAIMARPON 9idhe eqrmspondingaynrroliag dariyative of the
. \ _ r .
oot ISP byl W NECHSob itk BRI AR o
Peocesn(e) A suitabl e protecting group for an amno or

al kyl am no group is, for exanple, an acyl group, for _ )
exanpiie’ G pHdkger ot o35 A ERe neder @ YEA of thFormula I wherein R is
: nyl . 1.

B o DS aY e €y O AR bR PEFRHERT RABREI R is .1
& ilketshgrygarbonyl group, for exanple
enzyl gxycar bonyl, or an aroyl group, for exanple
E@%ﬁé%&? The deprotection conditions for the above
pr ot egt i saki |y . WM. h hoi ¢e; 0 ol
o o ooh ASPKAES: QREERSAELLINAIN IR 4, PR Sherne
sink¢d @shaquiahicdine ying & adlok9xencasiaobytougliay A cempdiind of the formula
a*%ﬁﬁ_group may be renoved for exanple, by hydrolysis

Ja suitabl e base such as an alkali netal
hydr oxi de, for exanple |ithiumor sodi um hydroxi de.
Al ternatively an_acyl group such as a tbutoxycarbonyl
group may, be tgngsed, for exanple, by treatnent with a
sui tabl B aci d Aas hydrochloric, sulfuric or phosphoric
acid or triflNioroacetic acid and an
aryl met hox;t/?ggér bonyl group such as @
group may renoved, for exanple, '
over a cataly such as pal | adjp e

zyl oxycar bonyl
yardfehat i on

arbon, or by

OF

tris(triflu rogaetate}x1 pte al ternative
pr ot ecb}v? oup f/or a pr am'po group is, for
exanpl &¥/a p oyl group gay be renoved by

, oI exanple
di met hyl am nopropyl am ne, or with hydrazine. A
sui tabl e protecting group for a hydroxy group is, for

exanpl e, an acyl group, for EXafple an al kanoyl group
for exanpl e benzoyl,

o anv e R Za Wb XorCERi B ave SRER he TIanings defined
S SR A o SRS PG5 componnd
@irtbe EarmiutegR GOHUpherdinERS, isfode of the oxygen linked groups as hereinbefore
defined for R' (for example Q'-0-), except that any functional group is protected if
necessary;

and thereafter, if necessary (in any order):

(i) converting a quinazoline derivative of the Formula I into another quinazoline
derivative of the Formula I;

(ii) removing any protecting group that is present by conventional means; and

(iii) forming a pharmaceutically acceptable salt.

Specific conditions for the above reactions are as follows:

Reaction Conditions for Process (a)
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exanpl e, an acyl group such as an al kanoyl or an aroyl
group may be renoved, for exanple, by hydrolysis with

w@2@ait@abé e base such as an al kali netal hydr orRCTHEB2G08/003911

exanpl e lithium sodi um hydroxi de or ammoni a.
Al'ternatively an arylnethyl gréoup such as a benzyl

group may be renoved, for exarrpl e, by hydr ogenat ion

over cata St suc | adi um on- car ban.

sui t a g f?ﬁﬁbg%bst %“H@ﬁé PSGEH?%H@%@#B@W agma@ram epnditigps as
WRIBEEbelBW iR $E186idd 1 lffgcégggcﬂp Suft%lé,etﬁg%kﬁo@ls'%%l ou?fn the
an et hyl group which r enoved, exanpl e

nyedensieys iageduicing @ebiaﬂepaa‘uaﬂamLmd laciich shytgl a0x béten c@ihpound, or

b d, f
BSEmEre. R ggricnles hitie ) wHiham faciear posphuidepiodim
N §6tﬁﬁ‘m%%r(§ y\kll\%lhééﬁxr ﬁr)fggrﬁ%ﬂ s%Pg&lteQI bcf)(%l?}t(ﬁfde The reaction

exanpl e a benzyl group nove

EMHﬁdMgeﬂbyeﬁydmoggmmbBNNmﬁwaﬂlﬁH@&M@kMﬂhﬂ&uﬂmﬁﬁs
on carbon Resi ns naéialso be used as a

BPHO&%@? gl ot Cl‘}iﬂ@eﬁ}a@@,é&tap vhrlsopl shely avmethene)\ne gthanol.
ModefYe &H‘ﬁ) ra@tkrgy or%&ﬁ%ﬁle of Fﬁogko §z’5% he Icﬁg\llje:s' e&ﬁl’)@é Pmblent

conventl o

aehiperdfilecas Suitbl Eﬂﬁ 1 @@C’Flhé)ﬂéa&fonfm e®rnfe@iMHeBresence
'p N i:(CI—I)%’/\,herpeol&nn a, and Rgrls deflnee

f(> iiléfllw orsishydratieg saenh typlcaély@@qaneslhmtsulafatp ofr mmaledudaraieves as this

, h d of
PRI B R BT wner i 32, W 2. R20 b anc

B desiecdaspiiteily raeﬁivd & I{ewlaécu fofind 6F d:o%ﬂﬂﬁhés bt foRNERRIMIHA be

any functional group is protected if necessary; or
EpBlesed Gpprodugreoptisa Y rggivesbmpogadspy tiodmoka If or mul a

(5" gV e R B e i S

&tyie Formula I wherein n is 1.

Preparation of Starting Materials for Process (a)

Compounds of formula (II) are suitably prepared by oxidising a compound of

formula (IV)
@ (Rs)a
R’ HN

|
Ho—,—(CHz)n-1 N
H

R’ N

v
wherein R, R, R3, n and a are as defined in relation to Formula I, but wherein any
functional groups are protected as necessary. Oxidation is suitably effected using an
oxidising agent such as manganese oxide, Tetra-n-propylammonium perruthenate
(TPAP)/N-methylmorpholine N-oxide or by employing Swern conditions (e. g oxidation
promoted by oxalyl chloride activation of dimethyl sulfoxide (DMSO) upon the addition

of a base such as tri-ethylamine). In an organic solvent such as methylene chloride,



10

15

20

25

functional group is protected if necessary, and L is a
| eavi ng group, such as nesylate, tosylate or hal ogeno,

wowdok/ozsisonpound of fornmula (1 H)as defined aboR€T/GB2004/003911

relation to Process (a); or Process (c) for the
preparation of quinazoline derélvatives of the Fornula
I wherein X2 is C(O, the coupling, conveniently in

3 ' [ i f
B S, e ey B o S
tedberaturédolexatnplo oﬂoMLSQ“ﬁ%ﬁgg?%hieéﬁﬁ’aWbﬁg é%gg%&tures are

and Q have any of the neanings I ne er el nbe
exitahpy emplayedrilhe ieactiondm abdntipued fori assupficitre peddd bf time to allow

necessary,. with conpound. of the formula XXP, or a

O3 R I g Plargy JRASeRssariitls BioHuRt camde senfaied rige eplumn
n{@@g&l' S ' ? except that any

%Eﬁ%tioné?gégggg&? 6@§{§%%€§E?%'necessary; Process

(d) t heAllegdtivelyyenapaunds bbformblat(iE whererreis damdiRTYs hydrogen, are
uinaé | ine derivative of the Fornmula | which contains

FEPRESIGY SBeXArante. dydeabermsirtiontal agompRyribet formpladydb ¢s defined
(k) B YA il OSSR DR ARy sgund gt

¢VHawaheabbn anapokitazal iaredudald agaht sueh 6 triddsy] k4n®raridthyl silane,

rein RLis a _(1- 6C) al kox roup; or Process (T)
Y\rAlqt e presence of a pallagdium ca)talyst suc a% palladium acetate, which is suitably

combined with a strong electron donor, such as diphenylphosphinopropane and a base
such as triethylamine. The reaction is suitably carried out in the presence of an inert
solvent or diluent, for example N, N-dimethylformamide. The reaction is suitably carried
out at elevated temperature, for example from 40 to 100°C, such as approximately 70°C.

Compounds of formula (IT) where n is 1 and R’ is methyl, can be prepared by for
example, reaction of a compound of formula (VII) as defined below with a (1-6C)alkyl
vinyl ether, such as n-butyl vinyl ether, in the presence of a palladium catalyst such as
palladium acetate, which is suitably combined with a strong electron donor, such as
diphenylphosphinopropane and a base such as triethylamine. Following the reaction the
resulting ether is treated with an acid to give a compound of formula I. The reaction is
suitably carried out in the presence of an inert solvent or diluent and under analogous
conditions to the hydroformylation reaction described above.

Compounds of formula (IV) where R is hydrogen are suitably prepared by

HN

reduction of a compound of formula (V)

R?50,C—(CH,),4



for the production of those quinazoline derivatives of
the Formula | wherein RL is linked to the quinazoline

WO R0Wg/0is@an oxygen atom by coupling a conmpouneCDGBRIVE/003911
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formula (XX 1): xxmwherein R3, R20, Z, W a, q, X1, X2
andQ have any of the neani ngs-gpefi ned herei nbefore
except that any functional group is protected if
necessary,. Wth a conpound of the formula R OH where

i :
rihergia RorR’ mand b ereayyigiined inarledoryioipraudal. HaceptiBdeey dunctional

SR Sl R AR i B BEBERE ey -0y

tihRrrediction redction RERRSEY Yartied oanysiny & esducingiapent such as lithium
converting a qui nazoline derivative of the Formula |

iatoingme hdn degili Adko) diisebwdpivpinym diydrds HaIBA-Fh) spdjum

(). re i n i n rOuUR. .t ] :
R S At a3 b1 7 P Bt € adth P RIth ) bo used i
RRRPRRESHHs REALA Y 2 3689PERIbfEofaklk (VBPeci fi c condi tions

for the above reactions are as follows: Reaction

Condi ti ons for ProcesdCHROTHBOCERMAIBRINAG suitably

per formed under reductive ani g@bl on conditions as

described below in relation t rocess (d). Suitably,

tiSich RasHidifiblé 8s £ M1 GH f&xamBle dT&SPTEBRNE & Sfgaic solvents such as
reducing agent, in particular a Lewis acid such as a

Hexeme, ontohaemed The redstion tguitablacffested uAnaergania splventisgch as THE,
sodium tri act eoxybor ohydri de, sodi.um o

4 16 DR SHNS SBRESTaLER, FiresgaRy iR 50 1B frp At the end of the

S R el hQfddl for SWhhARlsYdium hyds
e#?‘g%% éﬁﬂ} %9%%@6;?%&1%%&1028@% \?{e]%?ﬁ gilljéc}ﬁdhfsbrt% et rglh; dr g?nu ryanogen

(t2ttik}e indiatéd. or omet hane, 1, 2-di chl oroet hane, or an

al kyl al cohol such as net hanol .of ethanol . derat e i
ten%er%@lﬂp@’éldﬁ F Tanoala Ve vgiets R &t B Be erep y hydrocarboxylation

conveni kgRt tenperature, are suitably
é#%f%§g§££4égﬁ%%§c ion may al so be preforned in the
presence of a drying or dehydratyng agent, typically

magnesi um sul fate or nol ecul & ves@ this which
| f desdred,

of conpounds of

optically active or resolHNd
formula (TP) maybe

L AN

N

1 J

N

Vi

wherein Rl, R? and a are as defined in relation to Formula I, except that any
functional group is protected if necessary, and L represents a leaving group. In particular,
such a reaction is effected by reacting the compound of formula (VII) with carbon
monoxide and an alcohol of formula R*OH, where R is as defined above in relation to
formula (V), in the presence of a palladium catalyst such as palladium acetate, which is
suitably combined with a strong electron donor, such as diphenylphosphinopropane and a
base such as triethylamine. The reaction is suitably carried out in the presence of an inert
solvent or diluent, for example N,N-dimethylformamide. The reaction is suitably carried

out at elevated temperature, for example from 40 to 100°C, such as approximately 70°C.
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enpl oyed, to produce optically active conpounds of
Formula |I. Process (a) is particularly suitable for

wao b@speapar at i on of qui nazoline derivatives of P€TI6B2004/003911

Formula | wherein nis . Preparation of Starting
Materials for Process (a) Com@unds of fornmula () are
sui tably prepared by oxidising a conpound of fornula

(1v) EI_lV wherei Rl, R3, .and a.a defi ned
1 1 eEAFI A CONEBER G 52 nE GTEPA e aY Ry PERGE | onal
G DU SRR IR FIORY 0Pl RAB SRA 3 chidrb dbherbriiédo.
suitably effected using an oxidising agent such as
mangarf&sepanids ef fofmutaa VAD preoywythblyrpoeriacad pateaciingereompound of
gETPAPgl t hyl nmor phol i ne N-oxi de or by enpl oyi ng

# é itions (e.g oxidation pronoted by oxalyl
chloride activation of dinethyl swlfoxide (DVSO upon
the addition of a base such as f{ s ine). In an
organi ¢ solvent such as nethyle i aret hanol ,
di oxane, dichl oronethane, 1 ji TRKOr oet hane or THF.
Agai n noderate tenperatures tjor exanple of from 0-50C
and conveni ently ariBie e ﬂt ures are suitably

ued for a sufficient

dation to take place. If

enpl oyed. The reaction
period of tine to aLIo X

necessary, the proRuCt ¢an beN'separated using colum
chr omat ogr aphy, for exanple on a silica colum.

Al ternatively, conpounds of fornula () where nis 1
and RO is hydrogen, are pf(¥ébared by for exanple,

hydr of or. atjon of a_conpound of fornula as )
SUreIE R ] G345 17 2 Hanedg é‘?latt‘%torFé’é@ElTaoIrP"f%Q@mttaB}S fypctional

?fr(]; Cits Ff)gotpé‘ce& g%%gésg% ,awﬁl? gﬂﬁ’lldggla%l fag&{pék g cg)ﬁ{ z)uﬁ’&i 51rformula (IX)
ar bon nonoxi de an Z reducl n ageﬁt such as Prloctyl
silane or triethyl silane, in the presence of a
pal | adi um catal yst such as pal |l adi um acetate, which is
ng
i‘ d
[

suitably conmbined with a str | ectron donor, such

as di phenyl phosphi nopr opane base such as
triethylam ne. The reaction ' 0O urfably carried out in

the presence of an inert solvent or diluent, for

exanpl e ~-di net hyl f or mam de. @@g reactionis suitably
carried out at elevated tenperature, for exanple from
4therol 108168y ing | grbuppsthapharokdlogene! 'hE @@ction is suitably effected in an

inert organic solvent such as methylene chloride, THF or 1,2-dichloroethane in the
presence of a base such as pyridine, triethylamine, diisopropylethylamine or 4-
dimethylaminopyridine (4-DMAP). Low temperatures, for example of from —20 to
20°C, and preferably about 0°C are suitably employed.

A particular example of a compound of formula (IX) is trifluoromethanesulfonic
acid anhydride or triflic anhydride.

Compounds of formula (VIII) are known or can be prepared using conventional
techniques or analogous processes to those described in the prior art. In particular those
patents and applications listed hereinbefore, such as W096/15118, WO 01/66099 and EP
566 226. For example, the compounds of formula (VIIL) may be prepared in accordance

with Reaction Scheme 1:
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Compounds of fornmula () where nis 1 and R9 is nethyl,
can be prepared by for exanple, reaction of a conpound

w@Rookoeareé a (V ) as defined below with a (I|-6Qél/kpRoo4/003911

vinyl ether, such as n-butyl vinyl ether, in the
presence of a pall adi um cat al y&t- such as pal | adi um
acetate, which is suitably conbined with a strong
el ectron donor, such as di phenyl phosphi nopropane and a
base such as triethylamne. Foll ow ng @ reaction the
resulting@ther is treated wth an ggrthko.gi ve a
'§ fornulqn. The reagtion 15 suigﬁbly carried
iggresense—gi—anelﬁer Oy v & or diluent and
qg ous conditions to tRe ydgofornyl ation
reaction descri e ve. CoRpjounds Of fornula (1V)
where RYWMEs hydrog re suitably prepared by
reducti on of a conmpqund of formulal (V) R O Cvwherein
Rl, R3 n and a are &% defined in relation to Fornul a
I, except that any functional grouphs protected if
necessary, and R25 is an acid protgecting group, such
as (1-6Calkyl. The reduction reaction is suitably
carried out using a reduci ng agenty such.as |ithium
al um ni um hydride (Li AlKU), diisobuty m num hydri de

(DI BAL-H), sodi um borohydri de (NaBH)© (sparti cul ar

reduci ng agent which may be #§ed injthis pfocess is
Red- Al, a conpound of fornula ‘;OkECH OCH OCCH ) AH
]Na (VI) which is obtainable as S tion, for

exanpl e of 65-70% w in orgafi c sol vents such as

hexane, or toluene. The reaction vis suitably effected

in an organic solvent such as THF, at | ow or noderate
é?b‘%?@@! for exanple of from-100 to 60 C. At the

enetrQh RINR! ragll (Pardhd RerBRBatBle ddiid BAR kI BroX§hrétSeting group,
guenched, for exanple sodi um hydrogen tartrate in

vatl dig.is Cheayomggtsupis dedinedihereitMpr bhere n is 1 may be

epar ed by hydrocarboxyl ati on of a conpound of

i B aC ein R, Rand a are as defined in

L} on T R&RAS Btably iR %A SRt $XBAE s@¥nt (such as an alkanol for example

iso-propanol), an aprotic solvent (such as dioxane) or a dipolar aprotic solvent (such as
N,N-dimethylacetamide) 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 ().

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, O to
150°C, suitably at or near the reflux temperature of the reaction solvent.

Step (ii): Cleavage of Pg may be performed under standard conditions for such
reactions. For example when Pg is an alkanoyl group such as acetyl, it may be cleaved by
heating in the presence of a methanolic ammonia solution.

Compounds of formula VIIIa are known or can be prepared using known
processes for the preparation of analogous compounds. If not commercially available,

compounds of the formula (VIII) may be prepared by procedures which are selected from
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functional group is protected if necessary, and L
represents a | eaving group. In particular, such a

w0 ewsean i s effected by reacting the conmpoundP@f/GB2004/003911
formula (V) with carbon nonoxi de and an al cohol of
formula R OH, where R25 is as-abefined above in
relation to formula (V), in the presence of a

Bre S SREA AR RO e B rb nAgRo fuf e Bafigt St mowm,
@ﬁu@{hﬁlﬂ @Mﬁ@ﬁ%ﬂ%bﬁ%r SPROMIGRE vhiliPE afAM6BoR%o the procedures

trlethy am ne e reaction is suitably carried out in
deseribee seihe Examples. Farexampls, stemdard cherlmlcalletmhn}qws are as described

%ﬁ%ﬁg&i e e ot ?@rpgzl; YHgLin which R is

SAIyeLE ﬁ@éﬁlé‘l@ ah@ P%qg)ac@tyl %&Qérkbveﬁir Ry @ E%lré(cess illustrated in

70C. Partrcul ar exanpl es of gr oups L in formula
RenerodnuftdBetnei2f | uor onet hanesul f onyl oxy or hal ogeno such
as chloro, bromo or iodo. Conmpounds of formula (V)
are suitably prepared by reacting a conpound of
formula (VIP) (VI wherein R, R3 and a are a
defined in rel ati o} 990N @ Hoom C epterp
functional group ia4 ed +neecessary
hal ogenati ng agent "6r a conpound of for (1'X)
where L is a | eaving group other than hal ogeno. The
reaction is suitably effected in an inert organGionne
sol vent such as net hyl ene chloride, THF or MeSOH

1, 2-di chl oroet hane in the presence of a base such as
pyridine, triethylamne, dii soprogyl et hyl am ne or 4-
dinet(%lan1nopy di ne (4 g@% Low penperatures, fo

exanpl SN Zgjcto %0 m ef At YvFfoun

are suitapl exappire Hf a )
c:orrpoundC of for rrul a i's’ tr| f | uor onet hanesul $&hic~ ™
acid ?%h rldg or tr|fI|c anhydri de. Conpounds of

fornu % Rnown or can be prepared using

conve 'Neh@t%i SdnembRingaR gé'heﬁ[l?éd)(gﬂﬂﬁé sEleg gma Q§ apply to compounds
those described in the prior art. particul ar %ose
pathemths neesdnigpptificatidnontsich axstrmd sm:fmaﬂb e‘rﬂustret;eds{tm lexargple to

6/15 1 01 9 apd 5 26. . F
PHEOHE B SUHRALCE b e eRRBA ey B 5P dp At T oline ting).
accor %ﬂ%u‘l‘i@ & (6RACL (VPN wRERETR s & td prefedby reacting a

compound of formula (VII) where L is a leaving group such as OTf, where Tf is a

(i)

trifluoromethylsulfonyl group, with a compound of formula (X):

|:{9>___<O--CH3
R’ O—ims
X)
where R’ is as defined above and tms is a trimethylsilyl group, in the presence of
a palladium catalyst using a method analogous to that described in J. Organic Chemistry
1991, 56(1) p261.

Alternatively, a compound of formula (IV) where n is 2 can be prepared by

reduction of a compound of formula (XI)
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Villa () VIIl Reaction Schene 1 wherein R1, X1, Gl

and & are as hereinbefore defined, Pg is a hydroxy
w@e@smeediserg group, and Lg is a | eaving group arCH6EBR0vei03911

herein for L. Notes for Reaction Schenme 1 Step (i):

Reaction suitably in an inert-gr-otic solvent (such as

an al kanol for exanple iso-propanol), an aprotic

sol vent (such as di oxane) or a dipolar aprotic sol vent

(such as N, N-di met hyl acetam de) in thegresence of an
acid, for exanple hydrogen chloride gas et (1),
et her or di oxane, or hydrochloric i e, \peer

ed above under
Lon may be carried

anal ogous conditions to those desc
Process (a). Al tRPdativebhlsth

out in one of the above inert éntSNconveniently in
the presence of a base, for | assi um
carbonate. The above reacgi are~qgniveni ently

carried out at a tenperature in the range, for

exanple, 0 to 150, suitably at or near the refl ux
tenperature of the reaction solvea . Step (ii)

Cl eavage of Pg may be performed under standard

Greteekih RO/’ Al a 54 @b defdalih @8tonFeFoRmarnl gro\'ovft}%ﬂ ting ah%functional
an al kanoyl gyoup such as acetyl, it may be cleaved by

teseuD ip gratertedhid npeassaskic Suigblaredpetivarmeiniigioas vl be similar to those

sQl ution und f formula Vl e k or can

S8 bed dhe LG Rufion opirs LeBedisd offofmdiddnar at s on

of an@ REHRAE SMRSMARIXIY danMR (r&ARIES Bl dedin @Y BbmBOURY of
conpounds of the formula (VET) naybe "prepared by
pewodad(XBs whi ch are sel ected fronstandard chemi ca

t echni ques, techni ques which are anal ggous to the
synthesi s of known, structurally si pA conmpqunds, or

t echni ques whi ch are anal ogous to the ptpce ES
described in the Exanpl es. For exan]
chem cal techniques are as desc
By way of exanple tH@,C¢
which RL is nethoxy, g is
be prepared using the prog
Schene 2: R’

bed i n Houben Wyl .

the formula VIH in
0 a Pg is acetyl may
IIg; rated in Reaction

(X

wherein R', R? and a are as defined in relation to Formula I, and provided any functional
groups are protected as necessary, to an Arndt-Eistert homologation, as described for
example by H. Meier et al., Chem Int Ed. Engl., 1975, 14, 32. This reaction comprises:
1) acid chloride formation (for example using (COCI),/DMF/CH,CI, at 0°C -room
temperature;
ii) diazoketone formation (for example using diazomethane or TMS
diazomethane/diethyl ether/ tetrahydrofuran at 0°C- room temperature; and
iii) a Wolff rearrangement using H,O, and heat in the presence of an Ag,0 catalyst.

Compounds of formula (XII) are suitably prepared by hydrolysis of a compound
of formula (V) where n is 1. Hydrolysis may suitably be carried out using an alkyl

alcohol such as methanol, in the presence of a base such as sodium or lithium hydroxide
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CHO COOH(, . i.) HCONH "NH ( ) L-nethionine CH
C(OOCHCOO ((iii) Acetic ahhydride pyridine DV D
WEHDIZHS® Reacti on scheme 2 Reaction Schene 2rPeEGBR@®4/003911
generalised by the skilled nman to apply to conpounds
within the present specificati@n which are not
specifically illustrated (for exanple to introduce a

BB OS5 OIS BB B F S bt epersures
\WhelefuR témpesatdreCd Thd DI RNE RABHallY ehPRFEANY @ conmpound
of formula (V) where L is a |leaving group such as

orf, Wespoumds ¢fsformule i(HI) oy lometrhed o [be prgplareghusing comivertional

f | - G- tng, wh i
P RR e e Hlosh R A odrabitsss eioringd iy ofgr g, e Xmple when
X*es D{OPBYSAIdR fordnatidh R H@&%?oﬁ%}ng%ﬁfﬂﬁg&@f &4 bedlis required

anal ogous to that described in J. gani c emstry
fogtiongarayp padificatixint terpmentide alkgrnative coripasiand/apfW fgooups! Such

b HAGF w0 Rora OB toths RISt v o

Rt ShdiForld §hi B1BELsk by € ation to Formula I,
provi ded that any functlonal

Suitable reaction conditions would be apparent to a skilled chemist. Generally the

reaction would be effected in an inert organic solvent such as dichloromethane,
dichloroethane, DMA, DMF etc in the presence of a base such as DIPEA, triethylamine,
potassium carbonate, caesium carbonate etc. Temperatures in the range of from 0°C to
200°C are suitably employed, and conveniently at or near boiling point of solvent.

Preparation of Starting Materials for Process (b)

Compounds of formula (XX) can be prepared by conventional methods, for
example by reacting a compound of formula (IV) as described above in relation to
Process (a) with a halogenating agent or a compound of formula (IX) as defined
hereinbefore in relation to the preparation of starting materials for Process(a). The
reaction is suitably effected in an inert organic solvent such as methylene chloride, THF
or 1,2-dichloroethane in the presence of a base such as pyridine, triethylamine,
diisopropylethylamine or 4-DMAP. Low temperatures, for example of from —20 to
20°C, and preferably about 0°C are suitably employed.

Reaction Conditions for Process (¢)

The coupling reaction of the acid of formula XXI is conveniently carried out in
the presence of a suitable coupling agent, such as a carbodiimide, or 1-
hydroxybenztriazole or a uronium coupling agent. Suitable uronium coupling agents
include, for example O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluoro-phosphate (HATU) or O-(1H-Benzotriazol-1-y1)-N,N,N’,N’-tetramethyl
uronium tetrafluoroborate (TBTU). A suitable carbodiimide includes
dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide. The
reaction is conveniently carried out in the presence of a catalyst such as

dimethylaminopyridine or 4-pyrrolidinopyridine.
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group is protected if necessary. Suitable reduction
conditions will be simlar to those descri bed above

w0 o00502@as6 educt i on of the conpound of fornul a ¥&4/GB2004/003911

Conmpounds of fornula (XI) can be prepared by
subj ecting a conpound of formd8a (X) H C (XIl) wherein
Rl, R3 and a are as defined in relation to Fornula I,

ﬁggeg ; \/;(,‘9)1(1e ng&)éacg&%gg% Icc%rxllg{ugﬁ ﬁ%ﬁﬁ(ﬁl Brtoet e%%e%g:e 8Pa suitable
q‘ﬁ% rA Qﬁgab‘ié)ﬁasgﬁam e%afﬂﬂleHan Melagic a%hn@base s@lﬁ‘ﬁ@ kdttexkshple,

Engl 14, "32. This reaction conpri ses: i) acid
q)lyhdmed%ﬂmdim |co}i1d(rfeo|4 dematﬂuplaanmyngm@mbylarmml CH

13 ﬂsf?g%qu}?%(}a%gl%g;é{e n?g;l?}%g)’h&;a Ig% diaz aqﬁcgylr% 4 [g Qﬁ)ﬂklglec—%ene, or, for
SRRSO SN ARTSSd i pickstiane o Caonac,
o@ssiamcakismtite] cestune cqnbe%cn oecalxhumrcaﬁ@nﬂec at al yst.

Compounds of fornula (X, ) are suitabl repared. .

hydr ol khgireacgpn i WEW cperiedhOuip gne(p%?spe%eg?éa ﬂu%) glefnert solvent
’E?f ﬁél?fsf‘o? eX %@ Yh Eﬁ@xl chés Slaétﬁylea@et‘a’tét a HloBEhaAY RI¥eht such as

al co such , In the presence of a base

shisthylage &Q@iﬂdﬁ‘rthibrdfmtnlﬂ bﬂcarbmmeﬁmfdkmdc amethegsuchas tetrahydrofuran
sol vent such as THF eratures rang([llaglfrom a

(o5 rhetligren @8 sfgnatiscohen! Penee e, O LUBRIoE RRFOLG Pl such as

0 it -
RS R RERLO G VR B AL, 208,
Qiimatfh@lsﬁﬂ@)u&e pPreeeasts ik Qom\?m&atlyl eaciet loetlati atetiperaprre ar the range,
art. For exanple when X2 is C(O by am de formation

fionenantple, don e2QenkI0RG., @(awwﬁwly @ 0&@?@ aHyentieIPReAFRd
f unct ' nﬁa /t%F‘O‘\f\? Irtﬁgzg :Slfgﬁ\c/: 8{ tthg aQ o\f't efo?llnhﬁr}@ﬁ {s\freant a

am de rans ormat’i ons

kAR yRO S El@lwdtllvé St LB (ﬂedcﬂwlth EheLa6ainP @Bl K&INto give the
Reactl on Conditions for Process (b) Suitable_ reaction
congsonding amd|¢ dAlsuitalpp saastive desivativkel 4 eabeydigiasid of the formula

%ﬁﬁi )%g)l ég ,[ aeng%té(inl%gjéi\éodfé% %1(33]5}2}%{1 ﬁéﬁ gglon%e %erﬁe%% the reaction
dirGhd 5@t A BordalYR, ac%l@ﬁdé fd? ek hRpRI(BRAPC1SHder a sl

such as DI PEA, triethylam ne,
anhydride, for example an anhydride formed by the reaction of the acid and a

chloroformate such as an alkyl chloroformate, for example ethyl chloroformate or
isobutyl chloroformate; an active ester, for example an ester formed by the reaction of the
acid and a phenol such as pentafluorophenol, or N-hydroxybenzotriazole; or an acyl
azide, for example an azide formed by the reaction of the acid and azide such as
diphenylphosphoryl azide; an acyl cyanide, for example a cyanide formed by the reaction
of an acid and a cyanide such as diethylphosphoryl cyanide. The reaction of such reactive
derivatives of carboxylic acid with amines (such as a compound of the formula XXII) is
well known in the art, for example they may be reacted in the presence of a base, such as
those described above, and in a suitable solvent, such as those described above. The
reaction may conveniently be performed at a temperature as described above.

Preparation of Starting Materials for Process (c)

Compounds of the formula (XXI) may be prepared by for example reacting a

compound of the formula (IT) with a compound of the formula (Ila):
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pot assi um car bonat e, caesium carbonate etc.
Tenperatures in the range of fromOCto 200 C are

wa@eiosamiye enpl oyed, and conveniently at or neaPChGBRI0AGO3911

poi nt of solvent. Preparation of Starting Materials
for Process (b) Conmpounds of fé&rsrula (XX) can be
prepared by conventional nethods, for exanple by
reacting a conpound of formula é&laas descri bed above
inrelation to Process (a) | ogenating agent

or a conpound of formula ()X) "as defined hereinbefore
inrelation to the preparati 8y oiHstarting materi al's

for Process(a). The reacti | &/ suitably effected in

an inert organic solvent su¢h as nethyl ene chloride,

THF or 1, 2-dichl oroet hane Wiyt he presence of a base

such as pyridine, triethylam P@Ua)di [ solpr op%/l ?t hyl ange

or 4-DMAP. Low tenperatures, exanple o rom -

twhedih &, @uhdpy 28 as adfincdab edifdnGoFoemBM il & provided any functional
enpl oyed. Reaction Conditions for Process Cc) The
EHPSiaFfgPrPieaiet iap Reapsary e Thectedctis if eitablyacaxpigd pat under analogous

i i ut .\n the presence of a suitable
ORI ke WL IR CORetBal T s do. or 1.
hydr ox3opgpoahdd Gfahe Sorfiulad (ML) Ahd (XKUY Riel i@wRdR hn be pregared using
Sui t abl e uroni um coupling agents include, for exanpl:¢
CPRVENHORA EeRBIGHPROTAN2logpRy PRCeYsed to those descaibed fry therpoior art.
gﬂ#@%&rﬁﬁ@dﬂ@ qgéﬁr?)?%sg { é lHATU) or

=N, N, N , N -tetranet hyl uroni um

t et r aSuitghlo Rt doligdiibn cohdfitnk akd Welb REAATIn L 48, for example, as
i ncl udes di cycl ohexyl carbodi i m de or

Kesstihgd irgelagon iaBroagssdmi esgino pyduinarolineldénivatize offRermula I, which
SFgins 38 NFJ 08 3= it iR e R v Hles BACEd M an
Aprwpiiste bﬂ}eﬂﬁﬁ)ﬁé loflien- opfien ARURbERGtH %gtel‘t(‘g?(ygsgg%ﬁl . a%Ppéropﬂate

conveniently carried out in’the presen
plaislydepwsll be appacerttfoe exanplé for thx prodlietjonaof thosgapuirezoline
m. ne._base, such as or . exanpl e, ridjne
SO P O e FOrdmiR F anifein & SAnEEngF AR BEYR! eroe, te
e o L _ _ ; .
R ey | ot Drel s oGS aF ey ar A b frgeed i formaldehyde
orthe prserex afiplseitatdarediikiap iagort. Sinkifdriyrte garantoptehaly substituted
car te, for ex | e sodi.um car bonat e, potassium .
8% BB o oot B BisRika® Tie ShPtasineppomalbesbated -
' | I ' L sence
O e SRl e claleh 8 pftfolflic 8 &
4C)alkoxyacetaldehyde such as methoxyacetaldehyde).

A suitable reducing agent is, for example, a hydride reducing agent, for example
formic acid, an alkali metal aluminium hydride such as lithium aluminium hydride, or,
suitably, an alkali metal borohydride such as sodium borohydride, sodium
cyanoborohydride, sodium triethylborohydride, sodium trimethoxyborohydride and
sodium triacetoxyborohydride. The reaction is conveniently performed in a suitable inert
solvent or diluent, for example tetrahydrofuran and diethyl ether for the more powerful
reducing agents such as lithium aluminium hydride, and, for example, methylene chloride
or a protic solvent such as methanol and ethanol for the less powerful reducing agents
such as sodium triacetoxyborohydride and sodium cyanoborohydride. The reaction is

suitably performed under acidic conditions in the presence of a suitable acid such as



10

15

20

25

30

or diluent, for exanple an ester such as or ethyl
acetate, a hal ogenated sol vent such as net hyl ene

w@bkdosoedseg chl orof orm or carbon tetrachl ori de, PErGBRI121003911

such as tetrahydrofuran or 1,4-dioxan, an aronatic
sol vent such as toluene, or a mjipolar aprotic solvent
such as N, N-dinethyl fornman de, N, N-di methyl acetam de,

| sul f oxi de. Th
%?%%}H?géd%%’h%ﬁ? éﬁa1n§b‘%r£€af gl;wgfgtl%estgsﬁd g(ér@;{ﬁzen afeiﬁt ¢he desired
2*3’5%‘2“‘5‘?*2%??562?9%%*;@& b enf S abeitadid tag reaggon s

rerveniendy cattied odevsingitn agicons sdhhfbn&ff ltl‘i}e Rhrmid&id. OTH@er%cuon is
ant a car boxgl ic acid derivative that w |

P%‘i%’im%q’?ﬁ IGTRRPIAIN g € %’Faﬁﬁq’ donomruplyi-Ukta H9°C, such as 0 t? 50°C,
bI e reactive derivative o
g&gﬁrﬁ%gggﬁtggg%ﬁ?%%erﬁﬁ lrlﬁﬁl a XXI is, for exanple,

Reactiop|conditibuefor Padcesx@yp! e an acyl chloride formed by

the rgaction of the acid and an i norganic acid
chl or ?E‘_éc legvsge gsashpn amay I@P@Yﬂjﬂlenﬂh Ibe camtie Oafj h}k') me}dof the many
BBy 4G oW Aor mr%lr %rrllg%{] ?11?/ oél de, F}%{lg'ssg{}%tﬁe Q@awéafge reaction is

feaction of the aci

the kphtnuet of ofoinaBIlRe deATatR BMBlEFEIY 1 &Hér%gil% T 8C)alkoxy

or isobutyl chloroformate; an active ester
s PYHd@éyra ﬂlYﬂ@PW@EldQ))PI ah elkvah ammldrahdé sudheasdiehidm iodide in

e R RS HOaDR AL PimgtPUBH RS, dl reastion mampesarmiod ou

mmhealznemcé of aedtdbe bR sbi9agtdr ﬁﬂué}ft ab B l%r&ﬂgeggr% C@F reaction

such _as di phenyl phosphoryl azide; an ac cyani f

ig Ruitabiecastied aiada teroparaitiehy theenge ﬁmt ex;amptlﬁ 1330 QW_)I_“I?e preferably
or cyani de

AU RIS, B PSSPl an Sty 1c.

reacti o

Reacdon\ddniditedis I6sProsass ipas a conpound of the fornul a
XXP) is well known m@he art, for exanple they may be

r eactldt§ CoRplingrepetinndn cenwmeatljo eareied SUCIhdeS Mitk@86bu conditions.
GEhRe ove,..and in ui tabl e sol vent, such as
5%??1% 28 1\Eless ¢ Pg i are ”Vi?t]é i\‘%‘ﬁ% tili“bwchﬂﬁl? fop mmlenpaq;mn in the
phsener dfarsiRsbla terBarly B h'i"l] Hnf. o &zro 4,3 1% an organic
%a or Q&

Preparation of Starting Materi
sd@ﬁ@%(ﬁuddss ’BHFI d)lesuitablmdhcaﬂc(réfﬁihﬂlaﬁ@afncbﬁ tHé %ﬂﬁfeﬁﬂuﬁxﬁﬁégrooc to

Ierea a conpound of the formul a
lﬁm‘ﬂfﬁ&a@ﬁ’ 'Fooﬁonﬁ: ut(suigblyach newy aI(lbllenfat)smperature A suitable

tertiary phosphine includes for example tri-n-butylphosphine or particularly tri-

phenylphosphine. A suitable di-alkylazodicarboxylate includes, for example, diethyl
azodicarboxylate (DEAD) or suitably di-tert-butyl azodicarboxylate (DTAD). 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.

The compound of formula XXIIT used as starting material may be prepared by, for
example, the cleavage of a quinazoline derivative of the Formula I, wherein R! is, for
example, methoxy using Process (e) described hereinbefore.

The quinazoline derivative of the Formula I may be obtained from the above

processes in the form of the free base or alternatively it may be obtained in the form of a
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wherein W Q and q are as defined in relation to

Formula I, and provided any functional groups are
w@e@beatied as necessary. The reaction is suitaktHGB2004/003911

carried out under anal ogous conditions to those used

in Process (a) herein. Conpountlss of the fornmul'ae ( a)

and (XXP) are known or can be prepared usi ng

SR B LA WS i B s i e 85 o o of the
fcompBiRE8SForfrilla IStelsal nfay" I%C{%’ééd‘&ﬁtlﬁﬂﬁ%'bl%hse for examsple an

conditions are well knowi in the art, for exanple

@ledirar sldlingearth metaberrbonaly adesisoxtde) fdfr@lxemple s&dium carbonate,
nazoI| e derivative of Fornu a ch contains an

AL GRG0

BB o Pap sl R Saian e o b o POy droride, or by
i Ra@ieRe withtabhrAchi 2R QR Etlﬁlr%l adI?Et}‘lﬁﬁolfcoanﬂhgﬁa 2Blution such as 7N

optionally substituted | ng group.
Appmupauan@hamﬂehydes wi ||l be apparent, for exanple

f duct th oline derivatives of

the FOF WOl 5 PGl Hals B o He VAauP AGEREFBHGNS in he

SRS IIEIHEESENAAD GATONIGRIIR OB AR oo

prastemc® goherated by catwentiors fanaignalggolp mBtifich@ssyeither prior to or

I TR ORI NN
priReds a{sﬂéc% g (i inRiidh. kff"l% r@a{égs}y Ql?fﬁ&ﬁflczﬁf%%gpﬁc?ude for example,

aceta dehyde, propiona

ﬂm)cduktmwcﬁ@eiuhktded:mdbe nsaank oﬁsn etiany yesatudiot @Baction, reduction of
table r gyclng a ent is, for exanple, a hydride
BElithj %15 Afion ?fo%u Situeis ang @’Flﬁ@ttpﬂalf isubstidyensy. [Tapireagents and

f@l&@(&l‘l @dnﬂmo% lfl(SP sﬁglgpfoggdlﬁgsc%}ﬁ @\felll léntoGJn n l%cl g‘%‘ & a]llI a.gt Particular

hydr i a et al

emmplasomananm m@tﬁmudﬂi redetiosantIuge hy @ﬁﬁi&b@dswdf 4 Ao group
sodi um tri et hyl borohydri de, sodi um

}lq»lpggrgqr}?@;k%@f} gﬁw@ql@éh@ﬁ@rogg@mymf an acyl group using, for example, an

) PARICARAIROANNA] |t o M BOG Ok G Rt e
eomlmﬂne the tritadayici@f off aﬁhl’hlla}‘l%r&ilﬁish@ anedlRhafi®¢ addEewWR'a6id (such

power ful reducin ents such as I'1thium al um ni um
MFmHeumémﬂom %ue Arfpiede] Grafth pordidonsh ot thd éntordugtion of a
lFa{IS’éelnS vent such as nethanol and ethanol for the

S ul reduci ng agents such as sodi um

tr i acwihe) ¥ pBeeRiceiitciely A0ELprAl 44 SEUAAROLRRY it ve Jhfe

reaction is suitably perfor med under” aci dic conditions
Formulael is regéied efoo txampla ian atiderdditiod sslydhmag Be obtained by, for

example, reaction of said quinazoline derivative with a suitable acid using a conventional
procedure.

As mentioned hereinbefore some of the compounds according to the present
invention may contain one of more chiral centers and may therefore exist as
stereoisomers. Stereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The enantiomers may be isolated by
separation of a racemate for example by fractional crystallisation, resolution or HPLC.
The diastereoisomers may be isolated by separation by virtue of the different physical
properties of the diastereoisomers, for example, by fractional crystallisation, HPLC or

flash chromatography. Alternatively particular stereoisomers may be made by chiral
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acid the reaction is conveniently carried out using an
aqueous solution of the form<72acid. The reaction is
performed at a tenperature in the range, for exanple,

U B sricp AP A Ttk rRIRBRAN AL Ropcause

REQRERSSioh O} e%h@ngétﬁalv egsy a&%ﬁgmnn@}m %Qﬁi&@ﬂe v\%gnlt YWafn a
carried out by any of the many procedures kno

§p@dnf1<astmreamgmcr isasalaiad itAs patablyu%laﬂeﬂyulmmtlaﬁy dree for other
eavségﬁl actlonlsthetreatma

exgﬁ)é)le,;%ﬂnﬁ%plgg ﬂesaﬁg\n tO o,@frt}cgyagf}qess than 10% and more
@aﬂfé@ Prliéyéltfh&rf%% WeligheRY bindt &éﬂlétHLBﬁgfsocm oride, or

an al ka met al |de such as fumiodide in the
pr es et éeckctyndab®ve odlatingy toehd ﬁrpparﬁtmrr ofrthe huinpyalindi dee) ative of

?ée ] e?etillf: ggprf:s% b\g}gﬁc}:{? g(&ll}/eerg Feggﬁlto %80 &g&{vﬁég 8§es%fot ?eact with the
a it %ﬁ%ﬁﬁl@ rea_%:ﬂté' ﬁﬁ‘&ﬂﬂeﬁ&tés%r?)%&@@l a ngllete@h%lj &%rsely

rature In the range, exanpl e,
pffeéte tiebiigld af thel devia¢Eprotiestper ature for exanple 120 to
17CC, for exanple approximately 130C. Reaction

condi £FBAES fkilledinghe a Wil )apniﬁ@a@dhfm nRyderdq ebtaghcqmpounds of the
t
%ﬁ\iﬂ: gx;l ﬁﬁﬁ %&ﬁ% Q!a ﬁg% ﬁﬂ% tﬂ@;%gﬁs@s %%P{P@v&%ﬂﬂ &gﬂl& the

iimdividdal, process exmmbstionee aelfehfbefdmniay ®e pegsenaEinafifférent order,
SUI tabl e tertiary phosphine an

and/ar thgiingividralapirsions may be rpea”ﬂrrmdgeé diféerens|stagatin Sectyeradl route

T8 ottt 5L LEARE, 3PS R rmsgggo e
@ssobiatedietdigtitfore atithos pareiailaedidtdng. t enperature. A

sui tabl e tertiary phosphine includes for exanple
tri- gfnyq Iwglslﬁ%lﬁnﬁédlé S Igghs@eidd@ ﬁlgp(qbyve processes are provided as a

L T AT O ———

dihas ﬂl‘éhnﬁaﬁﬁdﬁ et i vaded a(cJ@Eﬁ‘)@hnd)éf ®rhtRRITY, (IV) (V) (VID), (XX)
di -tert-but azodi car boxyl ate (DTAD). Detai
pd 6XXDiss dﬁ%@ask gborie. b paréanardn thege pwnrr@tnds,l_téc gsoup g syub-formula
9, (1990); The M tsunobu Reaction, D.L.Hughes,
gani ¢ Reactions, 1992, Vol .42, 335-656 and Progress

in the Mtsunobu Reaction, D.L,Hughes, Oganic
Preparati ons and Procedures Iat i(ﬁg)al ,
a

@)
is 3-chloro-2-fluorophenyl or 3-bromo-2-fluorophenyl.
Compounds of formulae (VI), (VIII), (X) and (IX) are either known
compounds or they can be prepared from known compounds by conventional methods.

Biological Assays

The following assays may be used to measure the effects of the compounds of the
present invention as inhibitors of the erb-tyrosine kinases, as inhibitors in-vitro of the

proliferation of KB cells (human naso-pharangeal carcinoma cells) and as inhibitors in
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1996, Vol .28, 127-164. The conpound of fornula XXDI
used as starting material may be prepared by, for

wex@sptase t he cl eavage of a qui nazol i ne deri var¢weBeG04/003911

the Formula I, wherein Rl is, for exanple, nethoxy
usi ng Process (e) described héef3ei nbefore. The
gui nazol ine derivative of the Fornmula | nmay be

obtained fr t he, above_.processes..in, the form aof the

PPeniic grosthyy pUdeImE PE RenasFaling) Lo odBitgnhgells (Folpregtal

fagedvcebkimdgaht , an acid addition salt. Wien it is

desired to obtain the free base froma salt of the

@ RpeteindT pfosimerIiimase phospherydation Assayse treated with a

sui tahl, e base, for _.ex |l e, an al kali .or.alkalin )

oar t h THELE TRAHIEH LELODRY B & Feakrmpoung to ifibihine Rgahgrylation of
fesnat i ' i ' i i

R o e DAL AL AR By o HFR 6187 BORBBS tyrosine kinase

engawerent wi th ammoni a for exanpl e using a nethanolic

amonia so] utian such as 7N a nia_in t hanol_. |t .
w1 REcapbinaR Hiras I fragmeis PR EGER, AR AN b4 (aggession

1 . . . : _
D a0 B Sl P B b A KRl 08 i the
beadovinmsSIRL sypemer bysactksiwere preparet! ifonathefaicetlsibgnbtment with ice-

okt @0 Do BudroRisubi et 2GS adon sid (HEPES)

. . . o ] ; . .
B9 BSOHOPLCT 100058, RS, g DUES, 1R in
ghycolois@tarpinoethybetberh B N’ (N -R23ra s €0 aci@f(EGT AQ! pliBpiotease
substitution reaction, reduction of substituents,

ghibitoss anshthen cleatsd by caeififusation oxi dation of
subst tIOH&R‘él%VG ﬁplgsera%@gi]%f] (t)titﬁggﬁ%or ?{aﬁtﬁr@ﬁe@%&%@h&tﬁﬁ&p@g {)y its

such procedures are f j _ .
Beilityl toPhasphRxAnmeaaSnBbti@pspiat (Badd sl £ HinieR JogRYhe T
i nclude the introduction of a nitro group using

Sdwemin Acideflaninerand Tycosine inttlee fafipob Gt Sipecificalty, Mapisorb™ 96-
[ f | | halijd Lew

et 4t Bomies Ve T et reatde i Stmepttief o 100w

Ghétbhste %folgﬂfgisﬁlﬁ (PBRS sb10fi P MRS at %,n% %lgélﬂ g9, Pihtes were

using an a alide and Lew s acid (suc
wlasheidnn EBSET (phosphateleyffaredlsalinB mithde b %P wedens20) then in 50mM
itiops; and the introduction of a hal ogeno group. .
FHBES PED ot ke fomenertyede SpRVELINY C8ges6 Ugbon syRthetic peptide.
i-pazold i i: ' | ST ir.ed. .
FUEROEEY 6 4801 LSl 0 EOCB oy R o
byated mlates for 20 minutes at 22°C in 100mM HEPES pH 7.4, adenosine trisphosphate

(ATP) at Km concentration for the respective enzyme, 10mM MnCl,, 0.1mM Na3VO,,
0.2mM DL-dithiothreitol (DTT), 0.1% Triton X-100 with test compound in DMSO (final

concentration of 2.5%). Reactions were terminated by the removal of the liquid
components of the assay followed by washing of the plates with PBS-T.

The immobilised phospho-peptide product of the reaction was detected by
immunological methods. Firstly, plates were incubated for 90 minutes at room
temperature with anti-phosphotyrosine primary antibodies that were raised in the mouse
(4G10 from Upstate Biotechnology). Following extensive washing, plates were treated
with Horseradish Peroxidase (HRP) conjugated sheep anti-mouse secondary antibody

(NXA931 from Amersham) for 60 minutes at room temperature. After further washing,
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exanpl e, reaction of said quinazoline derivative with
a suitable acid using a conventional procedure. As

woresssiooisd herei nbefore sone of the conpounds BCT/GBRAI0AYO3911

to the present invention may contain one of nore
chiral centers and may therefoiMe exist as _
stereoi soners. Stereoi sonmers nay be separated using

g}ﬁgy?&hji%qﬁé?éhg‘?gﬂ’ﬁgg ?)laée wgsl. CQ ! oe?naqq?zg?ﬁgtg%%us&%g 22’-Azino-di-
I[S—@ﬂ@ﬂ&ﬂz@&’azﬁﬁﬁ@é’lﬂﬂoh% (6] dtarfR6HNEL il Nstﬁ%%&@i‘?‘ “B¥om Roche) as

fractional crystalli satl on, resolution ‘or
@isgbiteateoi soner s rray be i sol at ed by separation by

t st 3 BBHEOOn Y cPloRT SsyRlRpFISHL by in SravEc vy Was achicved by
EHe/BbAutdn®H bPibsofta hcgc A1205hAR fﬂo%ﬁﬁpﬂzgﬁ Y Theralol\%ax

Al ternatively particul ar stereol sonmers nay
@ncnoalayym&@s iksndse dwhileibipn &br sgiaen corgpovmtievasakpressedes an ICs
ons cause racem sation_or

g uﬁe k?aws teﬁ&i‘n“n%‘;}’yﬁé}%ﬂﬁ&wé)éfhec?ﬁnc%’fl‘taﬁma%?ﬁmmund that was
rRpgeAto %1 %U%ainﬁi%ﬁ fdf@hﬁ%ﬁqtr i lf(ﬁﬂ?)rthl's% ? &?%?&ge of

IS sulta y I sol ate ree

phmphorﬁzamar\ms chlvulaeedafingrh eha':pmitmer(vﬂgclb@ﬁs ATeyandGfépative
ticular | ess than 10% and nore particularly |ess

EY?%‘FF%%‘}“S\/%T ngel WYesr st ereoi soners. In the

B?E@Iﬁiﬂ gélg{)folmeljaﬁ ’B_*&‘é‘sr?&f eparation of the

qui nazo |ne Ive o la |, the expression
i nerfl hssadsmnheasmeﬁ efesability af & @ésvaﬁhpddmictb irfh96i6 tHQroliferation of
a th the startl mat eri al s, reagents,
k%t %‘?ﬁ THLRAsgPhATRB Rk E4CINQIA qbémmfrfvmuthmAméms"émﬁ Culture

@Bﬁﬁ;fog(gﬁ% ield of the desired product. Persons

In tHe art will appreciate that, in order to

obt ai KBecerils dhuntisn @fsopherah st Bzirbihﬁniarbbﬁ'ﬁn@i fr6th i AYEC were
and in some occasi ons, nore conveni ent manner, the

FHEd @L}avlbﬁqcecsé@@dlﬁ%ﬁgglﬁénmcbwg;ﬂDwaiMo AbEstiome 1d faneal calf
d t
Retind2 BRA ol SARDL o e Bl a0 pelfsdic ol B 6 Rigy aie

oababl. (Ec(llstv&ré haﬁesté‘d‘iﬁdﬂﬂﬁﬁé stbélefsdkonsmEi ons may be
erformed upon different internediates to those

@é@( esind Wéﬁ@mmﬂ@etw achd GELpiA): i Call @nSItjewals imeajured using a

B TS ST B r o
Reéskiita denvienss 025x1096d1RYer Welllof 08 WIONER SN bNIEM}%nEaining

gr eparation. Thus the invention further provides

abﬁnpmdmtuan (OmM(glwpmire\ind now-epsentiXDgmino ac1ds at 37°C in
7.5% CO; and allowed to settle for 4 hours.

Following adhesion to the plate, the cells are treated with or without EGF (final
concentration of 1ng/ml) and with or without compound at a range of concentrations in
dimethylsulfoxide (DMSO) (0.1% final) before incubation 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 Smg/ml) for 2
hours. MTT solution was then tipped off, the plate gently tapped dry and the cells
dissolved upon the addition of 100u] 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 ICs,
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and (XXI') as defined above. In particular in these
conpounds, the group of sub-fornula (i) (i) is

w@2@karee 2- f | uor ophenyl or 3-br ono- 2- f | uor opheCE/{GB2004/003911

Conpounds of fornmulae (VI), (VIP), (X) and (I1X) are
ei ther known conpounds or they7scan be prepared from
known conpounds by conventi onal nethods. Bi ol ogi cal

be used to neasure the

The fol |l ow ays, )
B B B ST
i hi er he i ne ki .t or
et O RSB 1 e B A
waksolagidram gegostedivelncta phe[HGH) aad degaiviethéiile @fifus EGF)
i nvivo on the growth in nude mce of xenografts of
IfB’%OltV&ﬁi?Err cells (colorectal adenocarcinoms) . a)

) Qi(ﬁié?4T%l¥de§§h9%rﬁ<hg??lFa§§Qgsphory' ation Assays This

test meas the a Ity of a test conpound to
i nhi bifhigienyptodbiptescgrcathdpoinf asgay yieQaidtehs shitigi ¢fiansst compound

AN e CE L .
. Is .
RS S R RSP OB e i

ataoldad pretissisdo Bivetahvell hime thap vV érugpr&ised fyIsh@mwild/§pé 8HB2 protein
epa fromthese cells by treatnment with

sdtier Q}Lq%g 2Bueslisy- (20mv fonic ac
_ i - - a- ane I ’
(HEpEL SR e A i BT Roher s G Putbecoo's
Holified FhagheidvinktiGin (DMEM)&lohiBAE10% foetal bovine serum, 2 mM

col - bi s(b-am noet hyl et heHQ N, N, N-tetraacetic
gfe%/@ﬂpEm;-?Hw’mkGﬂmléagé% st ingebatorcht BA%H Ctlsawed

i i i i Ki. tivit t.he .
AL FL AR RIS LIPS B3S, G e
pHO4pGibcy!NG. 081 GYM)heitiherveepd Lsi8e CAROSH ngpﬁﬁ (ﬂzsﬁgﬁﬂm

co-polynmer of GQutamc Acid, Al anrne and Tyrosine
sthdamiedinngnetstraacetic acp GEPTAL 4. 8mg/mihirolsGorb Ty &fils were

j re ed. Wi th synthetic pti de
S AL RIS CARS o rRA s b BB et
{idBRbIEG! wisl Altudie dsietPALESBRle sdluftioR Wefdd 88h) fulfle@Ufifited in
C\I}Vreorvsth Medium and seeded at a density of 1x10* cells per well (in 100ul) into clear
bottomed 96 well plates (Packard, No. 6005182).

3 days later, Growth Medium was removed from the wells and replaced with
100ul Assay Medium (phenol red free DMEM, 2mM glutamine, 1.2mg/ml G418) either
with or without erbB inhibitor compound. Plates were returned to the incubator for 4hrs
and then 20ul of 20% formaldehyde solution in PBS was added to each well and the plate
was left at room temperature for 30 minutes. This fixative solution was removed with a
multichannel pipette, 100l of PBS was added to each well and then removed with a
multichannel pipette and then 50ul PBS was added to each well. Plates were then sealed
and stored for up to 2 weeks at 4°C.

Immunostaining was performed at room temperature. Wells were washed once
with 200pl PBS / Tween 20 (made by adding 1 sachet of PBS / Tween dry powder
(Sigma, No. P3563) to 1L of double distilled H,0) using a plate washer then 200ul
Blocking Solution (5% Marvel dried skimmed milk (Nestle) in PBS /Tween 20) was
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washed in PBS-T (phosphate buffered saline with 0.5%
Tween 20) then in 50rM HEPES pH 7.4 at room

WO eovper@Eture to renove any excess unbound syntPEL/G82004/003911

pepti de. EGFR, ErbB2 or ErbB4 tyrosine kinase activity
was assessed by incubation in-Teptide coated pl ates
for 20 mnutes at 22 Cin 100nM HEPES pH 7. 4,

AT W e T
DlersBést ﬁﬁ%hﬂ%éﬁts(}g?gﬁxgﬁ X-fbolPpRS Whe Qdcfé'd?c@ ge%%%abaaﬁs%scﬁe cells. After

conpound in I nal concentration o

Réaninutessthevlate ey whshat edth®00UhEBS ¢ Maeah 20fand fenl 2004 Blocking
conponents of the assay foll owed 31y was hi n%pof t he

pIoAttoR Wistaddesbence againand inpybpted dergl onifsso Hollpwingaremoval of the

BIPRE s bL it s Mol R Bl ol Y - R EroB2 1o
ahtibEB(LhiesHRPhatpHoCT i 10438 A8Hnka (L N GO BIH20R). RETLIFR1Y250 in

anti bodi es that were raised in the nouse (4G1)d from
tedkineSelnten atas aldes/ i eaglo e wnd incakated &in2ehonas Hllrey, this primary

i i sh [ HRP
A0 P BlBo S 3t frnd ety Palec s O hitag by ovo
ooy PR/ shad 2d RasHed uEﬂle'd??ﬁe @/_taslfe?._o‘jfhél?ﬁ%ﬁ ro?%%:%—FluRr 488 goat
ch wel T “of the

After further washing, H ctivity in ea

phtirabbiidlgGreeamulagthntibbdy (WekecileaPiopesy Mong.-1 1008),(dé1)u]ted 1:750 in
'-Azing-di - [3-ethyl benzt hi azol i ne sul fgonate _
ﬁ%ﬁﬂ\’ﬁ‘é‘hl as éﬁ@%ﬁ/ t3|e§gll WET-STOMNORY kY 1devdiereist gossible, plates
Lt : _

R O TP e ™ e SR FE R TER: RBRpe wpe. The
plateaxbrare brnbaedfor465nimues and Meh ﬁmﬂaﬁbndﬁ}g hrﬁﬂﬁ)dyfsolution was
Th 1 cropl ate reader. Kinase inhibition for a
Wg@%ﬁ% %ﬁﬁe?&égll%‘yﬁ vyl BRSY @epen 20 veashasysing a plate

' i 0 t he concentration of
ST MR EBS L1 @ Blat T SRR RRL Cisksina then
MMHQIEMF&;H&B wabhdrNThe8 fidbher TOGUIFHI®aidded to each plate and

phosphorylation was cal cul ated fromthe positive
theshwithent prelengsihcubatom egabdvedais(ngehplaleay asheru STABPp] of PBS

SRTL N BLSS Bl BT, e 0 oLl PLOLESLRUL D e o
SR O ki 10l erat on o KB cel 1
Arer | ThoFIhppscdiot signal iCohdhewd]] @as (AdsUEdd using an Acumen Explorer
Instrument (Acumen Bioscience Ltd.), a plate reader that can be used to rapidly quantitate
features of images generated by laser-scanning. The instrument was set to measure the
number of fluorescent objects above a pre-set threshold value and this provided a
measure of the phosphorylation status of ertbB2 protein. Fluorescence dose response data
obtained with each compound was exported into a suitable software package (such as
Origin) to perform curve fitting analysis. Inhibition of erbB2 phosphorylation was
expressed as an ICso value. This was determined by calculation of the concentration of
compound that was required to give 50% inhibition of erbB2 phosphorylation signal.
d) In vivo Xenograft assay

This assay measures the ability of a test compound to inhibit the growth of a
LoVo tumour (colorectal adenocarcinoma obtained from the ATCC) in Female Swiss

athymic mice (Alderley Park, nu/nu genotype).
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KB cel | s (human naso- pharangeal carcinona obtai ned
fromthe ATCC were cultured in Dul becco's nodified

wEagbe2@seredi um (DVEM contai ning 10% f oet al cBCT/GB2004/003911

serum 2 nM gl utam ne and non-essential am no acids at
37 Cin a 7.5%air incubator.-Tells were harvested
fromthe stock flasks using

T et hyl am _pedi.a etetraacetic aci EDTA) .
Gemer i B el B (a e eao R RE bicp it st sgiaaintained in

VAlaérldyl Rark Yesegafiv He@éu%jlsHFatd}Q glzlﬂ%rrggﬂ? &R/%g{{ fv&% housed in a

bef ore bei ng seeded at a densi s per
wetrier gdcilaty 9@ thwis2hir lightidaek icycl &\ provitled wnthgte&hS&ﬂ food and water ad

TR A Brosr RS WEre e meih reppice ot 2l ks of Pk Vo
tt&n&ﬁtdeh%&@fecfhl Q@éﬁbéarcﬂr:@fnlag&ﬂaﬁ‘&ﬁ $HLRTER, Eﬁografts were

plate, the cells are treate or w thout
(eStah]aSIhed omtherindiflardrofafonbngioeibly sabdutahédusdnjestidrl @8t x107 freshly
nd at tge of concentrations in dinethylsulf

85% 8 (3@&?8@)1 Pufaq /%em% frey mgdrdes anln@bb@pudém Sfpest-implant, mice
4 ran B0 QM) Jh RS $RBE {3 RELERA: Wi chmBSiRPEVehicte
HHOCHE WL Qe

were determne ron o

Dbmedlhlydtt\ﬁnsaﬂﬁﬁmgtewd)onae 8ait}i aﬁr(DeIﬁM/I By Welighh) IUBHuE Solume was
(MTT) &st ock 5rrgb for 2 hours. T sol ution was

errspset ity avaskly byt b t%ﬁlaf{@ﬂ@émﬂlperﬂmﬁp@@mny using thehformula

§El P TR0y GO bl PO baRrleneit Wdbe 5 gmerer

d&oROthe tivRb®RC h‘ﬂlcﬁ%dﬁ@ Wia§ 8% chRes mRRY galeharlat. e@&@ﬂqﬁhlbmon

I nhi bition of proliferation was expressed as
frogosfait gbstutyives orleulated by nompahslm;a of shecbat changccsfln ti@our volume
| ve

BT ReB oS neued BRBRT.ped s feieil Saufiigdepreenthe fro groups was
B&eﬁhhdtécﬁﬁﬁﬁ%@@td’é@ﬁts%és@m ated from t he posi tive
(vehicle us EGF) and negative (vehicle mnus EGF)

eomER G- emldaé é’otas)sluﬁh Chengel IphiddtiwAssdyB2 cel | ass ﬁy
gg: |S| #ngl o esce:ghftﬂce melngyto glt%ﬁ;lf:(%}slgs)oat%/qqlg;g?r?hlillr)l?%ettall current
SOOFRAAMACY B JAER S o LAY SR

thEdelcel |s with the full Iength er bB2 gene usi ng

st andar d rret ods .to give _a cell line that
over eﬁrﬂ ryQni¢ kidaestHERy gedls eypressing o hEREt-engeded channel

BRI £bRATH ﬁ/ﬁmnguﬂ RSsenftal 8L Bagle EMEM; Sigma-Aldrich catalogue
number M2279), supplemented with 10% Foetal Calf Serum (Labtech International;
product number 4-101-500), 10% M1 serum-free supplement (Egg Technologies; product
number 70916) and 0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catalogue number
G7034). One or two days before each experiment, the cells were detached from the tissue
culture flasks with Accutase (TCS Biologicals) using standard tissue culture methods.
They were then put onto glass coverslips resting in wells of a 12 well plate and covered
with 2 ml of the growing media.

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

Immediately after placing the coverslip in the chamber, bath solution was perfused into
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Clone 24 cells were cultured in G owth Medium (phenol
red free Dul becco's nodified Eagle' s nedi um ( DVEM

w@oemwsarqaiseg 10% f oetal bovine serum 2 nmM gl ut Bei/G82@ae03911

1.2mg/mM (418) in a 7.5% C air incubator at 37 C
Cells were harvested from T75-8-ock flasks by washi ng
once in PBS (phosphate buffered saline, pH7.4, G bco

10010+ 015 arvested_ using 2m s of
B P DPRC RO St h Gt S ouiser & P Pl Capfagn. After this
(thnd peffidion fak gttég . The cells were resuspended in
G owm h Medi um density was neasured using a

haenody paakepipettantde fmbi birbsilives glasﬂ tobingt(&dC laﬁFnIgaljvard

Atetatem s brodengatapul Sl bsment Fo) wasaieg wit
{

?)?% (t:ﬁé’glrﬂut&h ed %g}éisﬂlagﬂ%): ‘T%l% gg@ﬁe bk tcgﬁﬁ?egte%QO\Pﬁé'\}g &H%théeeéf the

| 'at er
\pawhrcmadplﬁﬁm@mbpatmzﬂ)(ﬁa ancbnrlaghaads)wid b silogilver chloride

Assay, d| m (pheno] red free | ut am
Bl e N S5 EREGr 3 (o 64 lpelisden s degpisted of o

SAOBAN Q RkSouteaged s S uhEnbdl THIA 0L bl ggorce
was adihedell ovaeaiordwelih ttenwhdlé eelbbcﬁtfgumnlﬁf(ﬁe HtcH cleiip
%ﬁoeratﬁpﬁ for 30 mnutes. This fixative solution was

Bldgs GPievwing nhregkdmanhigh wissiane et 2 holdingpoteral ahs80 mV (set

o @?éljaé'ﬁlgn K ef Iﬂnd‘%(!ééro@q gﬁhﬁﬁgﬁaﬁ%%ﬂﬁ%%%gc% %nude %apflcnance

eammlswﬂdctroﬂlﬁi(ﬁSgwmfﬁvdr@&I‘laﬁzp@} eck o MaktAintdn®s) vaRlusétPto set a
ﬁl @%Hweeks at 4 | nmunost ai ni ng was perforned at
glhng RtgRiaht-6p @dei tg dglbyes aw&éth&qur@m@ vcrhlhp@wm was applied

1S dvar s Gl chABega B FERGD% SRS Rlalky bR soliEaoo mv.

Ah©utisit Beggpangel taeachnasiosed vdlege EH@dSﬂol Wa@@d‘w BssIterdd Bthe
(5% Marvel dried skimmed mlk (Nestle) in PBS /Tweenl%nt

swplifiesd dddle- ahe filkreedsiged wag rthellmcqwmd, e ling) yedigitiging this

e o MPBHE U B BBl U5 B BB e Tneheiises

&gh&l&was/tﬁérﬁéapﬂlﬂe@blﬁl b cemputePfingl t@a)ﬁ%@ Mﬁﬂﬁ‘gg &M Instruments).
200mM PBS / Tween 20 and then 200m Bl ocki ng Sol ution

Mgna&ml@ng polggtaflndler steiobat@mv the cmrnmtt\w sampled at 1 kHz.

TRe bR P Bl Yo S RSP i o8 Tl Ve prmgpcol.
Ef bB2The @)ﬁﬁs&t‘i&ﬂ)@lﬁ%ﬁﬂ bﬁﬁ@laﬁf}&%ﬁﬁl@bé’fb{ Em& ﬁﬂ)%tte solution are

Sant aCruz, SC-12352-R), di'luted
tabulated below.
Salt Pipette (mM) Bath (mM)
NaCl - 137
KCi 130 4
MgCl, 1 1
CaCl, - 1.8
HEPES 10 10
glucose - 10
Na,ATP 5 -
EGTA 5 -
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Bl ocki ng Sol uti on, was added to each well and
i ncubated for 2 hours. Then this primary anti body

w@odoanzam was renoved fromthe wells using a pPEr/6B2004/003911

washer followed by two 200mM PBS / Tween 20 washes

using a plate washer. Then 30nf9-of Al exa-Fl uor 488

goat anti-rabbit 1gG secondary anti body (Ml ecul ar
l l

Probes, No.rA%+t668r—d+-tee—t—"rs0—hTRI-ocki-hg—
Sol uti on, VI&IZ&HM_LO eachPiRefte. From Bath onwar ds
wher ever pdgdibl e, plates \Wwene—r2t ect ed4brom | i ght
exposure, {t : . ! Wt gckbacki n
tape. The Rk alitsmelttd?T] VEORE ™ oM RFQE 2 g
then the sddémerlagtydmQspody236R8ii on wadd5-8%bved ffom

the wells folTowed by two 200Ul PBS 7 TWeemnm 20 washes

using a plate washer. Then | OOm PBS was addedt o each

pl at e, Thevouplittéeloff the hIEB Gaenvotiespangdivnh eitanheniay @drreistifoJowing the

a plate shﬁr. %g%n a further 100M PBS was added to
é%?gﬁf%v é\fl‘@_f% & THERY Wes serrdedprriion hr § lampansaftvgre (Axon
RS Lol B R e (B Bl P s
loanteinige thapehialedosthe el sdt3tantPwhoapblidays ttcel, PedRERg the

anal ysis. The Fl uorescence signal is each well was _
yehislsravglicationdiad mo Amifisen estfich e fail ysient araplitudaanwemlative
' W=ta I hat can he used to
POl ERG et ey B 3bRpbGREGl bBELofeRE: ca”by

| aser The affectngd cachh@ntéiBiakigiieniest@nuihd s GRARHTR by pressing
nunber of fluorescent objects above a pre-set

theriad werrentaanlindga theapresepeoof digidemconsaigatonaif tesh eompound as a
@&%@ﬁﬁg@ i @b igg%fé{%%%l?%fgﬁve%ﬁ B2 protein. Fluorescence

ose response ‘th each conmpound was

expor et doitpdufd PoteAGICs,P Whé Ware@niRGEKRARINEGIME PerBéntage inhibition
Origin) to performcurve fitting analysis. "I nhibition
yeluesy mRking Ny dhhemmgeniration-cffest toxfpespreaetsr Hill ¢quation using a

his..was determ.ned hy . calcul ati on gf .the
KB I RRE Brer bRl R b TSP S re BttSovet
béxidehiticd ditl 6t &ce 508, RIRSBRY WAl RI R Drsd @Bdhnd Q%)eﬂcgntage
vivo Xenograft assay This ‘assay neasures the abilfty
ohibjtiee yalue anthataetcentratinh isias quethé growt h of a LoVo

wTo0) SRR o &R RA po R e AP Wy PL e Formula I vary
AithBHuSERDCHARE of EXFURITM thed} MMtg g()fbgéléég g?%@flhﬁwﬁas of the

mce were bred and mai ntained in Al dér
Remgaitla L emayr esdemansirated at the $ol{dREhg Syrstetmatidnk dr loseMirt 8ne or more

OFthe aggyest%sqts i(23, (%) and (c):-

Test (a):- ICsp (for EGFR) in the range, for example, 0.001 - 10 uM;
Test (b):- ICsy in the range, for example, 0.001 - 10 uM;

Test (c):- ICs in the range, for example, 0.01 - 10 uM;

Test (d):- activity in the range, for example, 1-200 mg/kg/day.

By way of example, using Test (a) (for the inhibition of EGFR tyrosine kinase
protein phosphorylation) and Test (b), the KB cell assay described above, representative
compounds described in the Examples herein gave the ICsq results shown below in Table
A:

Table A
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abi | i tyecofling to edtrtisy apprendf the invehtidn thetehie praiidledcalplizembcentical
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borBees St bk oS e darive

haa¥edtdm-a&8blable SXRESS & @gllteﬁ %g%ﬁj%%fcgg
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I.f Serum (Labtech International;
e BYILion gy begB afirp paitabla Aos

off Qﬁ% gl%s%erqrs%nrsq

oeakupg (for

nu

GA0BNs, dxpersile pawdeays ghahies eyams br edipes)] foe Wpicadl B8 (for

cel |

were detached fromthe tissue culture flasks

%aﬁl}ﬁ%w?%@% ofnfnents; g5l G agHesYs aspilisodutiond gF susperiens), for
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coverslips restin

ranS}é gf n gﬁ%% d?\i\‘g{lﬁ?d %}vgc?ez LA gquid aerosol),

foowdmérdstyitioh by imsufftdtioh for @k anbRGs AEHeB; difided awhers 8f for

d

recorde

preter!

| ass coverslip containing the cel
ation (for example as a sterile aqueous or oily solution for

| s was

intravenous, subcutaneous, intramuscular or intramuscular dosing or as a suppository for

rectal dosing).

The compositions of the invention may be obtained by conventional procedures

using conventional pharmaceutical excipients, well known in the art. Thus, compositions

intended for oral use may contain, for example, one or more colouring, sweetening,

flavouring and/or preservative

agents.

The amount of active ingredient that is combined with one or more excipients to

produce a single dosage form will necessarily vary depending upon the host treated and

the particular route of administration. For example, a formulation intended for oral

administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of

active agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg)
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bottom of a Perspex chamber containing bath solution
(see below) at roomtenperature ( 20 C). This chanber

wo®sNeaed to the stage of an inverted, phase-PONGBa®®/003911

m croscope. Imediately after placing the coverslip in

the chanber, bath sol ution was8lperfused intothe

chanber froma gravity-fed reservoir for 2 mnutes at
mn., After this tine, &erfu& on was

SRR iRl et i omuCnSu b O Pielgras yhiabanay vary
o shut §%3 206ut I8P NRhChy NOBKEASYEY totea'ce%ga iffor./

m cropi pette puller (Sutter Instrumen vvasf 'l ed
wi t h dihpsizeef ¢ind dase for therepeubie e prophyaciic pﬂi’pesep iop @icbmpound of

LD Ty Aol S o8 orReyi thsstantn B S3vepheoidhe conditions,
id ag@raha Isé:¥ 8f the Bhikd] 8L pMhfand e r&ﬁﬁgfs L A06i HHdac¥@'§1ng to well

connected to the earth el ectro I'S consl s ed’ 0

§nowe pristiplesof otedwiede wi re enbedded in 3% agar nade

up with Q.85% sodi u F ri d The cell was recorded

i n t he! WHBE & cegppu ft ?;ﬁ‘?@%‘} %E %thr%@uﬂﬁpéﬁm@h&]ﬁfﬁc purposes it

Eﬁe‘ﬂéﬂ?y b R iRV s 1Y dos 9 )? leaO 1 mg/kg to
i ng potenti a}M %j d(‘g t;ﬁ
aﬁ mgélgg)bazcbirwagbt iatgcastdesivenaf rcsplre&ﬁl dl@ﬁdeatd@me Iﬁi@@heral lower

el ectrophysi ol ogy software

%Qﬁ%am Qgt%gltv\?}l?ﬁ@rﬁa@m%smu@éﬁemﬁ Oyeﬁﬂ Bhysofatiengmple, for
Hﬁfa%ﬁdu@ladﬁmﬁgrm Qﬂ?setng tlfli:qjaﬁ%/erforaex\é 3 8%@(% ?% ?&é ipg/kg body

This protocol was a every’ secon
pkight Wils g&temﬂ}d)ehﬂs@di[VSifnﬁldrkyy\&ﬂ l@&lrn@‘m§t1rﬁ1o‘ia&)@iﬂnlflaﬂatron5 8 dose in the

nV. The current response to each inposed voltage
Fnge-densxamale. by a&@t@ 25 o legibosly wghtamﬂl hefysed. Qrall

Etﬁlﬂ]g ls-{ﬁﬁoé stnﬁ()%{ﬁ sﬁﬂgn g’l% hg%%& sull%Falin%clggtrgo e@%?‘lg i%git dosage

fmmb wan caﬂlairﬂaicbﬁt 0.9 néli ©i0. 51k of QRYRPbERd of HAR ifVikibhsed
signal._was then captured on a conputer running C anpex

sof t wifeehavasternd thattthe prsppaiinds piithe paesertanaitignmpgssess anti-

@%ﬁfe]%tiﬁel r@ﬁ@&%s%c %g Erggl(;ra&-lc-?aﬁgro%fltgsh %ggarf, ﬁ,?gﬂev \g%o arisecfrom their
dﬂrbB fhmily réveptog BEbaAfekinde ihRiBitYS! a‘bﬁ%’t’% RaRicasely- 1nﬂihﬁ10n of the EGF
nposi tions, pH and osnmolality of € bath and

Iispffﬂé@lt (b)) tyrogine kinese: afbmuhaxrmremt@m of3h¢ corRp@uids eccording to the
Igrgg\@nt El%tegtl(gnm\@ssess substan%iaﬁy Kgf\lter potency against the EGF receptor tyrosine

kinase, than against other tyrosine kinase enzymes, for example erbB2, VEGF or KDR
receptor tyrosine kinases. 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 significantly lower, activity against
other tyrosine kinase enzymes such as erbB2. Such compounds are likely to be useful for
the selective inhibition of EGF receptor tyrosine kinase and are likely to be useful for the
effective treatment of, for example EGF driven tumours.

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

animal in need of such treatment. Thus the compounds of the present invention provide a
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MG 1 1 Cad - 1.8 HEPES 10 10 glucose - 10 Na ATP 5
- EGTA 5 -Paraneter Pipette Bath pH 7.18 - 7.22 7.40

w@Rboadpa1se nent with KOH M NaCH Gsnol al ity ( mOsPgT/GB2004/003911

275-285 285-295 The anplitude of the hERG encoded
pot assi um channel tail current8f-ollow ng the step from
+40 Vto - 50 V was recorded on-line by C anpex

on | nstrunents).. Fqll owi ng. stahil.isation
SRGEIF e Moo e e psfprse B Foiion of S or more of
GRNEBBTamdy bh fec¥pll B/r&ifOinide Pﬁﬁ&ulﬁﬂ?ﬁ{e% olfids of the invention
applied to the cell. Providing the vehicle application
ey teorsed emprofeceran astif protifepative antl/oc pro-giptativpinidios deti-igvasive

_ i ; i
T B RBF BE it SRS oot f @RcResmmaRe PaeS

e g .
Partic @] yC BRROHPEUNRT ql%’@ﬁﬂebén't gﬁfggﬂ%lfi(rg rég?e\?/:'(teénlgto st {n the

current "anplitude in the pres
dorveron it trastmerit of élsdse cwommpusl ttht ais sangigvecrihbihiionfofiohdbr more of
ence .of vehicle conpound. pot enc

PRI N o
'tﬁﬁbiﬁ% kin@&s‘(@églé&%llﬁﬁﬁl?oéggﬁtt Bsih® ﬁﬁﬁg%rtgﬁt'sa? a%lgéf;vgﬁ fn the signal

to a four paraneter Hi atlon usin ~Stal
dransdutiion steps whick dgee ptdiiférhitod andedurvitali ofhilidae turBdursers

Asepriatt 1o ARt ROABSoU B RIGR e sRastage be useful n the
SPAAL bt A RN P BT st
eudfpocands: yf provieidgamnankisprolifedtive eifedt, partitilhtly & the hdR@nt of
g&%g%&%g@singﬁl%g %%}lsg%gcg;ég;sy %giq%gi%gt%r g{aéi@nmt tgreurs may
%‘fﬁ'léét git’)l‘% \f/igsut‘é g{sﬂti grﬂ:?l.[a Tﬂoﬁghsﬁlig ﬁ[}lggﬁ%? ?géhrhsqguei(agrrm ar,r%{u?tiﬁfe myeloma or
lymphoma, and also solid tumours, for example bile duct, bone, bladder, brain/CNS,
breast, colorectal, endometrial, gastric, head and neck, hepatic, lung, neuronal,
oesophageal, ovarian, pancreatic, prostate, renal, skin, testicular, thyroid, uterine and
vulval cancers.

According to this aspect of the invention there is provided a quinazoline
derivative 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 quinazoline
derivative 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 a human.

Thus according to this aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in the production of an
anti-proliferative effect in a warm-blooded animal such as a human.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferative effect in a warm-blooded animal, such as a

human, in need of such treatment which comprises administering to said animal an
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Test (a):- I1C (for EGFR) in the range, for exanple,
0.001 - O M Test (b):- I 50 in the range, for

wez@sptase 0. 001 - 0 mM Test (c):- | 50 in thePCEHGB2004/003911

for exanple, 0.01 - O MM Test (d):- activity in the
range, for exanple, 1-200 ny/kgy-day. By way of
exanpl e, using Test (a) (for the inhibition of EGFR

SR Bl 32 e BB e b o b ety
GOEHRRANISIARSEHT, Qﬁﬁielerieiﬂbéfg?e @f@@@.‘ es_herein gave the |

50 results shown below in Table A: Tabl e AConpound of
ExanplAscbdiifg t)a fgther aspgct bCtherinention thefre )s provideditieivea of a

b eEr O A0S oL oF YRR Bii 0 B e kpmbpsaghercof, a
@f@fi§e7d KebeidbGoftlin T Iﬁ%f&‘%&%roq ia:’hgeec%&g?egﬁ i’Hrtulgg In @Q@gﬁ%ntion or

of the invention there is prov har maceut I C:
toatposi vf toseoinolnrsceiph beasnsti grionagiblt onerfdesB Veglbpfvsﬁtyrosine
f the For |, or a pharmaceutically-acceptable
Tofluc é‘éﬁlg&gl?ﬁ inslonfahIe? ARIPLATEB! fesmedioly BOFB) tywaine kinases,
bEal thy 2 ' . OF rier. ..The.
R Y FREATAY Aol e PR b Ehotfion of amour

selit abl e for oral use (for exanple as tablets,
hard or soft capsules, aqueous or oily

| ozenges, . . . .
sus pe%§i°%‘iﬁ‘é“,g tefrehesdeaturgiof this asnsreoifbainvertiqy there is provided a

| X1 L cal use. (f i
AT 80RO PL: LA S Rub OB el R g st
804 htiinem svhith as¢lsepsinive enimhibifier of6HE dringdre aF bl family of receptor
i nhal ation (for exaggl e as a finely divided powder o

rosiRfkinasceryelo py EGEBranglewe B ang{drerb Ry (csprotelly! E@Flb)ztyrosine
Kl OSBRSS NS Bl e grolterin
aliecusviodl dFithniowalell§ vithfcdmprises administering to said animal an effective
amount of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable
salt thereof, as defined hereinbefore.

According to a further feature of this aspect of the invention there is provided a
compound of the Formula I, or a pharmaceutically acceptable salt thereof, for use in the
prevention or treatment of those tumours in a warm-blooded animal such as a human
which are sensitive to inhibition of erbB receptor tyrosine kinases, such as EGFR and/or
erbB2 and/or erbB4 (especially EGFR) tyrosine kinases, that are involved in the signal
transduction steps which lead to the proliferation of tumour cells.

According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in providing a EGFR
and/or erbB2 and/or ertbB4 (especially a EGFR) tyrosine kinase inhibitory effect in a
warm-blooded animal such as a human.

According to a further feature of this aspect of the invention there is provided a
method for providing a EGFR and/or an erbB2 and or an erbB4 (especially a EGFR)

tyrosine kinase inhibitory effect in a warm-blooded animal such as a human which
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ahdeffed heteintefore ih theahanudchite 684 neakamksi 18 utintgisviding a
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Sleqte EAH T drospe apsedmhribidery offiset inguvarmblooded animal such as a
ggini stration, according to well known principles of
medi ci ne. In using a conpound of the Formula 1 for

t her apecdridingad aftuQt Yeaagtiof tHYEPRSIEST thd indbhti o8B &bloYided a
be administered so that a daily dose in the range, tor

Bethegiter providingy selective ESHRGykaginsddyaspinhgbitory sffect in a warm-
[ Ve ' [ hEed in divided. .. .
%Ig)ﬁtgérda’ E!ﬂ‘lqll‘ﬂgg\%l;‘éﬁ 3% 'eslfggﬁl\%g lvvihg ecolg}sﬁshﬁv écgﬁpbsge%%eggﬂ SQH animal an

gléeceing emdbint &t fiihSoRIPIRWatve JHHE Fofiila ?,X(ﬁfr%h%rméc%ﬁtically-
i ntravenous adm ni stration, a dose in the range, for

wreaptpble saly thereas/ asglefipediereighdfgrebody wei ght wi | |

Y o Cnistrati b |
Pona APUARE S ARLT R0} HinsPlo G Tblabigi B theto & provided
capikyintl ©f &z FaHat D6LY pNRdEutHBAIlY ad3EptSIE dart Fﬂgr?%o;, fiorn use in

adni ni stration i s however preferred, particu _
Pravidag # splgetive EiRRalyrosinekinase irosbigery Effectrin wivk drmetloddedranimal

. B to 0.5 g of a conmpound of this invention.
ﬁﬁﬁﬁégguggﬁhd that the conpounds of the present

| nversy oNsdIQEive B kinase inhibitory effect” is meant that the quinazoline

derivative of Formula I is more potent against EGF receptor tyrosine kinase than it is

against other kinases. In particular some of the compounds according to the invention are
more potent against EGF receptor kinase than against other tyrosine kinases such as other
erbB receptor tyrosine kinases such erbB2. For example a selective EGFR kinase
inhibitor according to the invention is at least 5 times, preferably at least 10 times more
potent against EGF receptor tyrosine kinase than it is against erbB2 tyrosine kinase, as
determined from the relative ICsq values in suitable assays. For example, by comparing
the ICsq value from the KB cell assay (a measure of the EGFR tyrosine kinase inhibitory
activity) with the ICs value from the Clone 24 phospho-erbB2 cell assay (a measure of

erb-B2 tyrosine kinase inhibitory activity) for a given test compound as described above.
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proliferative properties such as anti-cancer
properties that are believed to arise fromtheir erbB

wo 2005l03616€@€cept or tyrosi ne ki nase inhibitory acPCwiGB04/003911

particularly inhibition of the EG- receptor (erbBl)
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according to the present invention possess
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i PR Rerby AR R hAZD et - bioe barkmpl wolzara
doimdgn tunmours. Accordingly, the compounds of the
present invention are expected to be useful in the

treat rz?@ner_d&.ﬁg t@iasfsghesfegrérercédhis tai;peC?deCthé irﬁz@ﬁt&@fﬁﬂﬂeﬂii@ @rovided a
n r.1n.part r receptor yrosi ne | Nases
el B i rieandt fir et s e ied rom lopkaenmie mulipl
DAY D816 864, E&le§619 ¢ Sordih/EN8 Borggs?,gq%&ogécéﬁl,

tyrosine Kinase inhibitory eftect in a warm
eirdomegtrialngaseri hedd andateck rtepitie hing, ﬁhﬂ&nﬂh&s@ﬂ%@ﬂﬂ@ﬁaﬁ an,
i nvention, provide amethod for the

of the present Y |
BASIATE O Ae e l Nelh skl 8, thyraichetesing gad vilyal cancer) in 2 warm-
bRBALY 4fifA1, ShcHORS: im0 S of {i8h ?rfz?t%a%ﬁ%&bgqumﬁ%s

receptor tyrosine Kinases. articula

giminkseringvte ssidanimalyn efetipetnicunb b8 geiRaRline derivative of the
- rative and/ or pro-a otic and/ or

ﬁm iu-lﬁP f‘\%ggpg@wg&aﬂvf@mmgaé& saftg : eefi a3 defpngdthetpjntefore.

i nhi batdR6:4,0f rosk ne. ki nases.
R T T T T —
Borewdxp ec b pHlarhercbeticd ¢ hebepiabletshR (S EOFEf i inQhe treatment of a
0

treatyent of those tunours that are sensitive t
TaRATTQriesAmple ssleatedfrom leakesmia eukiplsBnyel ompt ymphoma, bile duct,
' ' as EGE and/ or .erbB2. apd/ or )
Ber E%Zihékgeé,gﬂg o \ ?/,rl%rgal?s?f Sofores %le%nd?;ggebré@ %ﬁsmp, | and neck, hepatic,
Ineg, metimnal, pephieak ionass) psﬁ&;?éatia,gﬁpbtaéés)}evllﬁﬁ skifl, &S ular, thyroid,
iC ri

si gnal transduction steps which ve proliferation
werhespdwulial ceicepia sevarmridoededaininsal sacivay dhmghy t he

t ti ted to b
ser or fn@inet 2Bl BESPL of Medie fandes uifcenpentear o
propisidetia sieatnidBbPbl a patiP@hOSsda88 Rl ﬁec%?%]rilﬂ)eﬁé @z{f&?'ed%pending upon,

and/ or cancer b roviding an anti-p feratl
agromggtiothes dhings (ihehosy treated, lee tonatfradintiniofration and the severity of the

illness being treated.

The anti-proliferative treatment/tyrosine kinase inhibitory effect/ anti-cancer
treatment defined hereinbefore may be applied as a sole therapy or may involve, in
addition to the compound of the invention, conventional surgery or radiotherapy or

chemotherapy. Such chemotherapy may include one or more of the following categories

of anti-tumour agents:-



10

15

20

25

30

erbB receptor tyrosine kinase sensitive cancers. Such
beni gn or malignant tunours may affect any tissue and

w0 p@bMeiasaon- sol i d tunours such as | eukaem a, Pal/GBpi08/003911

nmyel oma or | ynphoma, and al so solid tunours, for
exanpl e bile duct, bone, bl add&, brain/CNS, breast,
colorectal , endonetrial, gastric, head and neck,
oy clpipio R B B0 R RaTA comburafon @eteof,as used in
trhicl ncdlb ), & Ml 4 CRUALD chdopiiliR,
S A o 2 P E R R chibobl
guflopkesphamidd enitrogdn mestaid, trie@hEkaanlaa%nbu?l, baisulphan and

i N h e as a
BTt A R P P A g8 phsas Ghuoraprimicines like
IS Eibinail] hiteleBattt rRALAUAE theth AL ABZQLIAE aqglglixgsg@é &
of the Fornula™l, 'or a pharnaceuticall’y acceptable
Satttoxyires;cofijuniar antkiotics (fhreexpmpituaithratyclihedike adriamycin,

ti-proliferatjve effect in a warm bl ooded ani mal _ _

3??6’9‘?13);? go A, Iy FRITHRIC o dambirin snigemycin-G, Hactinomycin
[ [ :her e ' . Of i,nazol.ine .
élgérl %gl%l‘é?f\i/‘ye&lg)f E“?hﬂéﬁ‘ﬁg %Pg ?ﬁ)rte%?ﬁnglé Qirta aﬁa%qu f’l‘l%e Ymcnstlne,
phiblasting vindesink yndemepdlbint endakbids liks @R ambadtidramd

herei nbefore in the manufacture of a nedi canent for o

(poisomerase ipibiinTe (fop exasrple apiapdaphyHetoxims dike ietoposifie end teniposide,

[ r ni ch as a human. According to

gﬁfﬁcﬁﬂﬁé@%%gaﬁg%wpﬁﬂﬁ%wépect of the invention

(iber ecytestpiioagedsdueh aeihivdsttcdenPfotiGiniile Bfhoxifen, toremifene,

anti-proliferative effect in a warm bl ooded ani mal,

Eﬂ%’ﬁfeélﬁ’ fi{of%’rfﬁ‘?ﬁ andrjodegdensy. ossieogen recepins downegHators (for example
' ) [ i.d.ani aneffective

g o e b B S e Pl P BT A e anc

oypretequinanogate)) UHRH biita@6ied ba DHR B 2 dnistd(@beampAS goserelin,
erei nbefore defined. According to a further aspecCt o
{AHBfoifﬂU’eaﬁl@i Ryserekipy Brogestpgany i(fve dxarhple umgesifol acetate), aromatase

i pazolki i vat | la 1, i
AR o RatFl A bl 15080 it and SrcTgsieneiad inhiicor

b3 etathehey eich Bs Filgstwdmpyf act ure of a nedi cament for
use in the prevention or treatnent of those tunours

Gl chagents védelsinhibiecanoer aeHiitivasioan(fof exantpe metdlpp@teinase

; ' Ki .2s EGFR and/ or. erbB2 and/ or
o SR L A
fufv@nyed in the signal transduction steps which |ead

to the proliferation of tunour cells.
(iv)  inhibitors of growth factor function, for example such inhibitors include growth

factor antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbb1 antibody cetuximab [C225]) , farnesyl
transferase inhibitors, MEK inhibitors, tyrosine kinase inhibitors and serine/threonine
kinase inhibitors, for example other inhibitors of the epidermal growth factor family (for
example other EGFR family tyrosine kinase inhibitors such as N-(3-chloro-4-
ﬂuorophenyl)—7—methoxy—6-(3-morpholinopropoxy)quinazolin-4—amine (gefitinib,
AZD1839), N ~(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) and 6-acrylamido-N -(3-chloro-4-fluorophenyl)-7-(3-

morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example inhibitors of the
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According to a further feature of this aspect of the
invention there is provided a method for the

w@e@gentison or treatnent of those tunours in aPCT/GB2004/003911
war m bl ooded ani mal such as a human which are
sensitive to inhibition of one8r nore of the erbB
famly of receptor tyrosine kinases, such as EGFR

i al R) t '
LSRR T s R BT —
shapsfaphilygh | ead to the proliferation and/or survival

of tunmour cells which conprises adm nistering to said
ARl malantipngiegeaistdgerts anduastthode vehichuinhitrivihie réfecte bf vakcilee

SN S R .
o i, ) SRR B ks AL 1 rions

BatenhApplicationd WO 9¢/227AGBYVO 9940035 [ WIeeT/32856 andSWOi 98/13354) and

SEPRPAT S P alneE et (Goriamak BYpredes imbibitors of integrin

%@Bgifﬁﬂc‘ﬁ%ntaﬁﬁhlg‘%&g@__rj&on of erbB receptor tyrosine

ki nases, suc and/ or erbB2 and/or erbB4

(€3 pevhsilay dEGRENg bysnGsiudR ak Doamedastithahd ahe cérﬁ?&jn\aﬁ @isclosed in
in the signal transduction steps which lead to the
t?ﬂn?‘i‘%% PRt ‘%Ppltcamrwé)eﬁ’?/ Q216fc WP Q/HP 290 WO D0 FET,

WOELHH2954 W@oi/&’&'l.tajnﬁﬂvpﬁﬁfggzgrp“"” ded the use of a

qui nazol'i he derrvative o mula |, or a

phifranticesd ihesipler; A€ 6LRI5B kfoss MhicH £6 8R&ted R5the elbd€lsted above,
herei nbefore 1 n the manufacture of a nedi cament Tor

SHch %Sﬂsﬁ%‘i%d@m@marasgﬁ@eam/ or erbB2 and/or erbB4
B A RS LS

In a warm an

gerles siidheds abe@driipe3 of abdiatit BRERGt orG3REAS, GDE??;{__(%%— '}ected
there is provided a nethod for providing a E and/ or

enryBEPRe-dattherapyrpperasshes(ssslpacihasd I%Jslirag ?@;ﬁ)e (ﬂqan?ﬁ;dsa,etr}:ymidine
! 2 -arel ( e

RESE s el Bl F o Huf ] Sricnss Pangates pafiedplerance

@rehefbgetdpy@r amstAérapy siRhGY hﬁﬂﬁ-%g&%ggtﬁgﬁvge‘nggﬁrﬁ’ﬁy; LhE

Formula |, or a pharmaceutically-acc
(@ Rdrwenothesanyepprrachdseingludineffor exanfde ex-ivoganddn-&ivo approaches

DIRBREE R o Bhiolol ol e Eimel stifasich g aastection wih
ouacran il paser e gy AUy
SHEGRERE fagion epproatics tsdedreuse B detirayerfyf fptodchesusing transfected
i\rll\q%rlunﬁe*%leﬁs? gu% a8 Igi}ltgﬁljneiya%ts]fegt%d %ertl] [{Ii%;ndells, approaches using
cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.
(x) Cell cycle inhibitors including for example CDK inhibitiors (eg flavopiridol) and
other inhibitors of cell cycle checkpoints (eg checkpoint kinase); inhibitors of aurora
kinase and other kinases involved in mitosis and cytokinesis regulation (eg mitotic
kinesins); and histone deacetylase inhibitors

Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate dosing of the individual components of the treatment. Such combination

products employ the compounds of this invention within the dosage range described

hereinbefore and the other pharmaceutically-active agent within its approved dosage
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According to a further feature of the present
invention there is provided the use of a quinazoline

waleooseatisese of the Fornula |, or a PCT/GB2004/003911

pharmaceutical |l y-acceptabl e salt thereof, as defined

herei nbefore in the manufactur& -of a nedi canment for

use in providing a selective EGFR tyrosine kinase

iahebi tory effect in a warm bl ooded aninmal such as a

hurfah. According to a further feature of this aspect

of t heAdcordi 100RistaBdce of the PHVRYLSE thefe ﬁﬁk&kﬁiée& armaceutlcal
provi ding a selective EGFR tyrosine kinase | n tory

Srodiist camprising:a auibhesdide dervativalof hedformmlal etsmeﬁnemrembefore and

t I ffect
SATRESE SETHPREL 8 BTl BLR kb ment o
@hncdr.phar maceuti cal | yacceptabl e salt thereof, as

defi ned herei nbefore. According to a further feature
of t hiAdthauglethte cofmpohrds ofvenForomla heregrinsarily of valedastherapeutic

SRR R iny - DR frimpls U nerigo %Eﬂa?%;l%pyus_eful whenever i
$§ﬂe@@1§éd’t@ iR R R/ ErRStNE tﬂfé élﬁﬁ%eée%&ir%r%ﬁﬁé{ gﬁft& r%a:s‘\-r:lké 3 hus, they

war m bl ooded ani mal such as a
EGRReful ﬁ&s@mnbwlbgmdrsyandﬁlfde dar'use $n meaietlelbpmbnttdﬁ @ew biological
geu'néolme delvatlv of Fornula | is nore potent

LR %@'—Sefu@ SRS PRATYAGIREI%al 38&HSt han it i s
agai ng}, [
compoandaneRo fIPAG be usBAlcl b hETnBREFE: Sin hilfing cxamples in
aihnenlem@rtedotbptvase:ki nase t han agai nst ot her

[ as other erbB receptor tyrosine

b 03|n ki nases su%g
¥ IP s Etu A Bmon degiecsealp 6'Q: SRrairisweerEGiFed out at room or
ihi at
*‘%2%?%*‘?.%&5 e G5 R Bk re tnd PREOH BR2MR
1) torgetni agpdiltivsis vE@Cdnab@m aﬁh}tdydslman?,&.ekﬁuﬂmef than it is
ai nst erbB2 tyrosine kinase ermned fromthe
?t% Faporgtipn 868‘\}‘&?115 @S CayTigd pising %lggawvaprmtoemep resiuced

L8050, bRy LA Shniebl 7380 boc.

@icY ahromytbgm;)hjﬂ nichgs ﬂasﬁthhau@grﬁpmﬂ QBN @inhyer
(%r ho-erbB2 cel | assvi/ (a neasure of erb-B2 tyr03| ne
pmaestaphy KTkl yaneariied euponfsiicagehplates; t est corrpound

75RO SEEAR 08 Aol M DRl Lo,

andireaczioh itingesdes pivah forell@kratibeofigr nula 1, or a
(ﬁhar maceuti cal | y-acceptable salt ther eof as defi ned

sfiBglipedusischadrsatisfactranupaomucleanhagnetio dﬂ:&Dammat(NMR) spectra
Hfor nfhsh Qfecﬁ%ﬁ&tt r[ent of a

(vi) yields are given for illustration only and are not necessarily those which can be

obtained by diligent process development; preparations were repeated if more material
was required;

(vii) when given, NMR data is in the form of delta values for major diagnostic protons,
given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal
standard, determined at 300 MHz or 400MHz using perdeuterio dimethyl sulfoxide
(DMSO-d) as solvent unless otherwise indicated; the following abbreviations have been
used: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; b, broad;

(viii) chemical symbols have their usual meanings; SI units and symbols are used;
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cancer (for exanple a cancer selected from|eukaem a,
mul tiple nyel oma, |ynphonma, bile duct, bone, bl adder,

whe@sntdis, breast, colorectal, endonetrial, gBSI/GBE04/003911

head and neck, hepatic, lung, neuronal, oesophageal,

ovari an, pancreatic, prostate,g8xenal, skin,

testicular, thyroid, uterine and vulval cancer) in a
\fQ/a?m blooded ani nal . such as hu&?n.. According to a

1 PAEPRLARUSS e SiYFn iy dume yolme W/ Drermsh gt i on t her e

(%) BEREpERGA i ' - ;
i Sb o, ISl Rt § FakLRG: RGRRER! ol fgray LCMS in
Ppeiiverar ndggiyrhiomanodsi valuetufor m/baeeivdal gettedlly, only ions which

br ai n/ .. breast, colorectal, endonetrial, gastric, .

e T P Fndsa doRorel g, Ukt P OREY Se dielsdpuageass jon quoted i
t.an, pancreatic, prostate, renal, skin,

testicular, thyroid, uterine and vulval cancer) in a

viaDrnbisp sidied otireirwizk cosipoimd sontatimgin asynieatdcly ssb&liuted carbon
tr?e/at m?glt whj ch cogrpri ses adm nistering to said
ARG/ AefULyn atont RAveinpk begpgEsalvess a qui nazol i ne derivative

N P . . ' ccept.abl.e .
SLp P Rl ARSI RUIALEL LY BEGSIRAR g i
examuple theampemts wbd titeethe mikinidlamratid e valentd EOMhosesked in the

compound of the Fornmula I, or a pharmaceutically
B SKABPI&a| t thereof, for use in the treatnent of a

. . f k j | t]
Gﬁ?ﬁé‘f\gf&eﬁf’é E%ﬁgﬁgﬁ?e@% ?\?‘jéﬁéét 1§s E %lgggéigggea%g%%’par%ve tBMS the
ol lamm B ditlome &&te ued! orectal, endonetrial, gastric,

head énd neck, he}Eati ¢, _lung, neuronal, oesophageal,
ovar i SRS dbeanghlypersik Keyistone B-Basiaby 24 km, x 100 mm
testi L ol ' ; in d al cancer).in a
war m Tﬁ%@%g. Ig}r%%%gﬁ}rgg%ﬁ{%%ﬁgaﬁjutﬁé)ﬁ%vﬁéacﬁg’ﬁl‘tp vater (buffer
above2¢/hef NIL$,C0; pHg.9jose required for the
therggeuti c or prophylactic treatnent of a particul ar
di seakl@Wdpier 2hedémsnri |y be varied depending upon,

; We he host treated, the route of
QAo B sl g e PR e

n an f the illness being
DM@ ed.  TdimetHytduifek@el f erative treatnent/tyrosine
kinase inhibitory effect/ anti-cancer treatnent
M5 ned heV.éf-dimetiadtormemidse appl i ed as a sol e therapy

may i nvgly i.n-addition to the conpound of the
Ilglgl\’}enti on,ﬁ@z@%ﬁwl%cﬁ @irgery or radi ot herapy or

:chenot herapy. Such chenot herapy may i nclude one or

nore of the foll ow ng categories
HATU O-(7-azabenzotriazol-1-yl)-N,N,N'.N “tetramethyluronium

hexafluorophosphate; and
THF Tetrahydrofuran
Xv) where a synthesis is described as leading to an acid addition salt (e.g. HCI salt), the

specific stoichiometry of the salt was not confirmed.

Example 1
1-({4-I( 3-Chloro-2-ﬂuor0phenvl)amino]-7-methoxvquinazolin-6-vl}methvl)-L-

prolinamide (Compound No 2 in Table 1)
(Process (a))
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of anti-tunmour agents:-(i)
antiproliferative/antineopl astic drags and

W@ oovbiondasé ons t hereof, as used in nmedi cal oncoP@OEB2004/003911

such as al kylating agents (for exanple cis-platin,
car bopl atin, cycl ophosphani de;90M trogen nustard,
nmel phal an, chl oranbucil, busul phan and nitrosoureas);

ti hol i t f Tl tifol at h .
1 wor StpRM iRty Praehd &M CirAuphates e a Lurestsuspension of 4
(@lchidié-2 R drodat %tc%@ilﬁehtyaé’hQﬁétﬁ&;ﬁlﬁﬁéz%ﬂﬁ%gffsgarﬁg and L-

hydroxyurea; antitunmour antibiotics (for exa
aelinagige (246 @sg) | inkIFTR (v(naln)yat iambidnk empeeittre under a nitrogen
doxor ubi ci nomyci n, epirubicin, jdarubicin,

PRy ECn AEer ggg‘{’\ﬂﬁ DR teRAHCRTRGE pyas Aifierad)and evaporated under
a8duicBd pREdue. 2R Sid(dOerd WRigﬁe& b&%eﬁage{fﬁja%'d%ﬁgiuhi(ﬁicarbonate
vincristine, vinblastine, “vindesi ne and Vi norel bine
aolutiomsnd vhethlylee chlaxidé. Erecbrgaviot weere ried (MdgSO,), filtered and
t opoi soper.ase inhibitong é%or exanpl e _ .

SERGHEH R RO e PRItHed by priuma S EadertemAphpLdRg with

' hecif): (i :
e o L AN B RO ARG AP bAnol 10 tg 907101, SFractions
centaiirgghe desired prddenewerealombidednad edaprasd (iede rédied pressure to
i odoxyf.ene), oestrogen receptor down regulators (for
5&?&@%@ fﬁﬁwglv?faweﬁ tritgrafedaidh diginysetheo agxhitgycdid. This was

i tRMA : £ ande, i . ANl ro n
R M i L AIUHS e e AR BT ERe F AP "R
Spentipine (PHEIO €4)i 160-1 86 g BH),i20-3128 (bl SEN.&.2322.45 (m, 1H), 2.90-3.00

ro sé e ffor exanpl e megestrol acetate),

EPoﬁi?% %gfiﬁh B 1k %-@f@flk&g&éf‘bo%@n,&ﬁ@s? dd£bs.d H), 7.20 (s, 1H),
Rz , z@he a [ [ S
L e T T PGS 0 LR3PS0 B 1B fe . 1

Maks Spdctraan erIHel30.081vasi on (for exanpl e
net al | oprotei nase inhibitors |i ke mari mastat and

i nhi bitho43-shloge-gifluesepailoxSriathrddahyde ¥ imethoryquinpeglimerused a
%t'z&@i‘ﬁ [WeTa) IR g}e\&) if[)‘l "p',tors of growmh factor function,
or xanéfg %I%

such'in itors include growh factor

ant i bAdugnsigh OMIT3 Ak OL- MRS o) F0R Y POE- R endifi Xy quinazoline
xanpl e the anti-erbb2 antibody trastuzumab
ieSPQ MR PR Msthylgre chloaide KBS Gm)i wasrdobled 40 07® et tocie addedrpytidine (1.5

xlgmﬁﬁ%%ilfii% ?rgfy%{rig?e @?:7&@5 }aygi eé%ﬁ&ﬁ% (ﬂ'gﬁ\gljlstg gé(i@el\r/eizzsﬁlting solution left to
A g:ﬁ?fg?g @g@b{&ﬁler&'e%?%?rsl nlgall&ksgﬂrhg \%{aﬁﬁ?ﬂa ig%ﬁ%%ﬁ\g% \?ills%%& With water
anddiple edristdmeer MIgSR.f filtérky abd/ eapbraceddindasedicydi gredseres The
r%slﬂﬁgesav“;’erelz\l-th :r%l_tﬁthulra?tcr:é) wfrth methylene chloride to give 4-(3-chloro-2-
ﬂuoroanilino)-6-triﬂuoromethanesulfonyloxy—7-methoxyquinazoline as a white solid
which was collected by filtration and dried (880 mg, 79%); "H NMR Spectrum: (DMSO
ds) 4.13 (s, 3H), 7.37 (m, 1H), 7.56 (m, 1H), 7.64 (m, 1H), 7.66 (s, 1H), 8.86 (s, 1H),
9.06 (s, 1H), 11.7 (bs, 1H).Mass Spectrum : (M-+H)* 452.

A mixture of 4—(3-chloro-Z-ﬂuoroanilino)-6-triﬂuoromethanesulfonyloxy—7-

methoxyquinazoline (883 mg), pélladium acetate (14 mg), 1,3 bis
diphenylphosphinopropane (25 mg) and triethylamine (543 1) in methanol (120 ml) and
DMEF (6 ml) was heated at 70°C under CO (10 Bar) for 2 hours. The reaction mixture

was evaporated under reduced pressure and the residues were purified by flash
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fl uorophenyl ) - 7- met hoxy- 6- ( 3- nor phol i nopr opoxy) qui hazo
lin-4-amne (gefitinib, AZD1839),

wOoR(34stihy nyl phenyl ) - 6, 7- bi s(2- net hoxyet hoxy) qedTraB00K/003911

-4-amne (erlotinib, OSI-774) and
6-acryl am do- N- (3-chl or o- 4- f | v@ir-ophenyl ) - 7- ( 3-
nmor phol i nopr opoxy) qui nazol i n-4-am ne (Cl 1033)), for

SARIE Y ) SRR i S o e s, o
heparn C’Yﬁeﬁdﬁ@fr@&\bfbdﬁé‘t%ééﬁoﬁ%ﬂe%bnﬂﬂr)ed%ﬂﬁ'fr?de?.\gtbcgﬂlg\?dcﬁo to give 4-(3-

agents such as those which inhibit the e
vhloser2fucseanalinme T-mbthgx phtduitaaoling caridxytic axidmdthyltdser as a white

B4 18D 3Pl BRI S S Ae) 1 88 ke SEp b & 310, 720 (m,

' i ' P p | . )
o7 5208 0D 673005 s T EBEERR eI NS 448 Mags Gpectrum
EMpBUAGR t hat work by ot her nechani sns (for exanple
| i nom de, , i ijb'i ors of integrin vb3 function and
angi g?ﬁat“’r‘r@, (9] X%%@ﬂ%#l)mﬁﬁe@?@gmego gistifreducooled (-

[ e osed in : L
T O AL RN o8 fyatiazotine carboxylic cid
WerH1 4§62@00 VWD) GO TAEGS Inl).\\OAd¢ 9 B324 the R4 4reard with a

2/ 08213; (vii) antisense thera&ip es, for exanple
e (AR HhRad-A1 §67% én bekanes)t then 2 st o warst tedinatiient éemperature

B30 LYot SBLRSRR o bl Bion o

taduti@pofavdivab BYdragin BRNEE (348 h RaeflY HBNhE P& uflhe solids were
ablér(?gd?}t BROAIyorgHéIRC‘AZ, (gDEg’T (ggng%i?ect ed (lelnznr?g SW

ellscigd by filmatienand waspedwohesteaant aaetomdﬂmgé\t/)mé;-i(’ﬁghlolro-z-

P .nase, thym.dine kinase or a bacteria
iy e
Pedctrant: (VAT 8ge to chenot herapy or radi ot herapy suc
as mult i(- drug resi stance gene therapy; and (i x)

i munothigiwp pf 4iprcblaohddluorornilind)Tgméthoxe@auih&zoline methanol

; y o : s
St Gl et U3 ERER A eyt meisne ieridn Sml) was stired a
dohsiBs te@bé@rdideN 8 EBhRK TR SeaSHER nﬁ%%lgé;\'g%g %1?116' %@;ﬂie%’directly to a

i nterleukin 4 or granul ocyte-nacro
siliGaraollemin and elatedovith Sfhmetmabliéacthgledeciiledde Thefhdtions containing

h [ t fected i nmune cells suc

B Segtegiorntict Pamapabingd Tad sedced & Wi & s a2

ir&thi Ic R f£ L1 L nes .1
O B PRLA) ARl U85 oRl fome): ' n
Spectrum: (DMSO de) 4.07 (s, 3H), 7.29 (t, 1H), 7.35 (s, 1H), 7.45-7.60 (m, 2H), 8.50 (s,

1H), 8.96 (s, 1H), 10.35 (s, 1H), 10.43 (s, 1H); Mass Spectrum: (M+H)* 332.

The 4-(3—chloro—2-ﬂuoroanilino)—6-hydroxy—7-methoxyquinazoline used as the
starting material in the above reaction can be prepared using conventional methods, for
example using the an analogous method to that described in WO97/30034 (example 32
therein) for the preparation of 4-(3-chloro-4-fluoroanilino)-6-hydroxy-7-
methoxyquinazoline using 3-chloro-2-fluoroaniline in place of 3-chloro-4-fuoroaniline,
for example as described below:

6-Acetoxy-4-chloro-7-methoxyquinazoline (prepared as described in Example 25-
5 of in W001/66099, 6.00 g, 23.8 mmol) and 3-chloro-2-fluoroaniline (3.46 g,23.8

mmol) were suspended in iso-propanol (200 ml). The mixture was heated to 80°C under
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(x) Cell cycle inhibitors including for exanple CDK

inhibitiors (eg flavopiridol) and other inhibitors of
w@eios/02016 e checkpoi nts (eg checkpoi nt ki nase)PCT/GB2004/003911

inhibitors of aurora kinase and other kinases involved

in mtosis and cytokinesis regadation (eg mtotic

ki nesins); and hi stone deacetyl ase i nhibitors Such

| O] t t t b hi eved by way of the
P 1t THeubRe) 5P pbaiid; Dedos 1 Gysieeed from
o i L BB Pithopyaginazoline
ibydeehiovide wé & pale pitlecrgisisltige selan@el 6dg 9278) DI NMR: 2.37 (s, 3H), 4.00

VTR ok TH g S 7Rl oL 61 43ea abret 6. 11,856 .

tihs %@9 . 88241 spyention there is provided a

pha%’rl\rr/ggsg [ E:rgi g?%éugcatl conprising a quinazoline

der i v#tAvgoxfi-4y(behloos-Mfliwrdaniitn YTt e ox yipiieizoed Bydochloride
anti-tunour agent as defined

SN
R EnsE apseol s dfedlaesjromsibancd GO Gomeerames aqucous

. are. pri. il
S0 AT A o o
anisivgd SredibNa dhch M rémA LolotiR8 ¥oRd. TR Mid%%fd&le%&é B¢ Yifitation,

it isrequired to inhibit the effects of the erb
eaglegst with digthyd ether (r08iml) kindalsied in Tduns at 60°€) oedreliphosphorous

ful ph | ogj cal st. for _use in the
H85b50n PR R A bt PR aE diRShcbapetne s o
i a . b AV [ i
Lo 0 B P SRR ST TP 22 LB s
HRDWhQGd, UH), st 1 Hile @33t (helH), 943 (§,i DH)t 2.6P €bias, UHPSMass

re giv N rees Cel sius C); operations were
Sgﬁ.ﬂh%gg%ggﬁ %?f‘?'oom or anbi ent( t)errpefature, that is,
Bkamplerperature in the range of 18-25 C (ii) organic
§6TUPT6ﬁs were dried over anhydrous magnesium sul f

- ora2ifhorophani)aaiiho ethoxvigaihelinie Vghethyl)-D-
rotary .evaporator under reduced pressure (600-
projnanude (Compoyndle 1dpdable Ihat h t enperat ure of up to
ggogﬁsgéji) chr omat ogr aphy nmeans fl ash chromat ogr aphy

carri Boliomttriacetedyl bozahygieide 450 1) wid Added fo 9 MERduspdlifon of 4-
&gcg{lgs,rfe)i—2(5)fgpcr)rg%gjﬁgi’ng)rjg—c\é\r%ildfel%lldle?%lyrergth%))/(y(;ruLir?az%?i?le /(5 O%rmg) and D-
prolinamide (190mg) in THF (50 ml) at ambient temperature under a nitrogen
atmosphere. After 18 hours the reaction mixture was filtered and evaporated under
reduced pressure. The residues were partitioned between saturated sodium bicarbonate
solution and methylene chloride. The organics were dried (MgSO,), filtered and
evaporated. The crudes were purified by column chromatography eluting with
increasingly polar mixtures of methylene chloride/methanol (100/0 to 90/10). Fractions
containing the desired product were combined and evaporated under reduced pressure to
give a gum. This was then re-purified by column chromatography eluting with
increasingly polar mixtures of ethyl acetate/methanol (100/0 to 90/10). Fractions
containing the desired product were combined and evaporated under reduced pressure to

give a white foam which was triturated with diethyl ether to give the title compound as a

white solid. This was collected by filtration and dried to give the title product (214.3mg,
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and reaction tinmes are given for illustration only;
(v) final products had satisfactory proton nucl ear

wore@amerdise r esonance (NVR) spectra and/ or nmass BEEGBR@H/003911

data; (vi) yields are given for illustration only and
are not necessarily those whi €98 can be obtai ned by
diligent process devel opnent; preparations were

B0l R R Al TRl e S S, 22020
r(m OH) 1. 9Q18 04 (G 1H,35.0N3 alOQinVTH '%CP?I tlﬁg RS H‘o%' inOEiH) 7.15 (m,
IIE_BG relative to tetramethylsilane (T

A&, sliHaan&? tm, Hél, ér3191 (medHat7.804. % gHé 48)3)&/(&2 1H), 8.42 (s,
Liﬁ)g Z?? ﬂ?@ &ﬁgbu%%%xe%?et (he foll o?mi ﬁ;

bre%| tions have been used: s, singlet; d, doublet;
> et; q, quartet; m multi pI et; b, br ogfl (Viti i)
: units
{ 1879]in:6-v1H s

3

oo Lmnﬂ&rﬁw@nrﬁsﬁg@om e fpss specira (ME)

were run using a vate el ectrospray
PEodM8y (a POsitive or negative ion node; values for nfz
are given; generally, only ions which indicate the

parent mass ar ported; and unless otherw se stated,
tdwemcgss ion q@id is (Md) ; (xi) unless stated .
otNerwi se c ound<Clcont ai ni ng an asynmetrically
Sups{yf fon and/or sul fur atom have not been
resaollve i) where a synthesis is described as

fng @na ogUus %g %ﬂat described in a previous
exanpl & the anou sed are the millinolar ratio
equi val ents to those used in the previous exanple;

(xiti d usi .
e LRGBS RSBl g - camatacyce o
mgnol75inomnd) mdr(eR)JSe@dronllumﬁﬂma}hﬁfe@Wﬁ%r $i1B kY WRIAEstirred in
g%BaS|c 5m2 1 mmx 100 nmmEluant: 7.5 m nutes

PN Posicblomnicshans ¢d Hml hanst sofivny tnaeemnybnaofqmnde (240 mg,

§.g]3' Irﬁlﬁél) 28ddd p%i'u(;nlw_ls 3ve¥;0 5 }Pours Agfter tﬁe final’ a%dl%on tge reaction

mixture was stirred for 1 hour and then washed with 2N sodium hydroxide. The aqueous
layer was adjusted to pH 7-8 and extracted with ethyl acetate and the combined organic
layers dried (MgSOy) and concentrated under reduced pressure. Column chromatography
of the residue (5% 7N ammonia in methanol/dichloromethane) gave the title product as a
white powder (216mg, 64%); "H NMR Spectrum: (DMSO dg) 1.88 (m, 1H), 2.01 (m,
1H), 2.33 (dd, 1H), 3.18 (dd, 1H), 3.32 (t, LH), 3.69 (d, 1H), 3.96 (m, 4H), 4.19 (m, 1H),
4.86 (d, 1H), 7.16 (d, 1H), 7.21 (s, 1H), 7.29 (dt, 1H), 7.36 (d, 1H), 7.50 (dt, 1H), 7.56
(dt, 1H), 8.39 (s, 1H), 8.44 (s, 1H), 9.79 (s, 1H); Mass Spectrum: (M+H)" 446.

The 4-[(3-chloro-z-ﬂuorophenyl)amino]-7-methoxyquinazoline-6-carba1dehyde used as

starting material was prepared as follows:
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(xiv) the follow ng abbreviations have been used: DMSO
di net hyl sul f oxi de; DMF 1 V-di net hyl f or mam de; DVA

WO Xoslozliteet hyl acet am de; HATU 0- ( 7- azabenzot r i BZDIGB2004/003911

-yl)- , f,1V, "-tetranmet hyl uroni um

hexaf | uor ophosphat e; and THF T2t +ahydrofuran xv) where

a synthesis is described as leading to an acid

addition salt (e.g. HO salt), the specific

stoichionetrgiil the salt was not confirnmed. Exanple

|- ({4-r(3- JhrQLo & f 1 uorophenyl ) am nol- 7- met hoxyqui na c
I) Lprol i nam de (Conpound No in Tall e

SGdkHﬁ%PF%&GGPG*¥—bOLOh¥drIﬁ sy b

N
il ML BRI oy

qU| azol i ne (650 rrﬁ) a Lﬁrpg?sswgm de (246 ng) in THF
(50m.) at anbi ent terrperature under a nltrogen

th ea
Fi It erodedncebsral bt Pl dCuybict BplBammynamino) 7
meshekygainaeslm-e-§1 tﬂﬂdo@cﬁﬁ&hﬁﬁ&ﬂlﬁﬁi&t&@%é&h%&ﬁn E&ﬁﬁeﬂg‘l) (10 g, 22.1

bi carbonat e sol uti on and net hyl ene chl ori de.

émr@% redladispdilpeptate (TR SRS 12ﬁmmolé,rtadthahduewé7p©nﬂ,tfeld5 mmol),

I S RO RS aei |4k o S it B HBb AL 2, 294
@rhhab e MredhaaalifdiRai& (190999, 19)e rebE | fg&ég&m was heated at 70°C

contai ning the desired product were co
8043 Groathon m@mder dnhospigre(ls Hau) for Bh01g1s vE&hamiktuteew fsomiled and

158 R bV B R P Pl ol dcpgensted under

I H [
Eldgv'fl/geg %@g@t& 6"%1@%%%1%&’%%& 4R crﬁiég in gl%%@an?l pr\?%he& With

pobexape a8d dried pihe filted & SvO0- [(Srchlbﬂ'd)?, -fIBofPphSnyl andifid]-7-

ity PSRl B s e puigrune s

sbctrai) (DRISEY d 8,107' (%3}287 43 é& $H)M1 86 (2185 A5 ¢! 4y, 8.52 s, 150),

Mass Spectrum
8.95 (s, 1H), 10.36 (s, IH) 10.45 (s, 1H); Mass Spectrum: (M+H)* 332.

The (4R)-4-hydroxy-L-prolinamide used as a starting material in Example 3 was

prepared as follows:

HO, HO,
@(OH - NH2
N > N
boc O 1. EtOC(0)Cl, Et,N, NH,OH, -17°C o)

2. HCl/dioxane (2S, 4R)

(4R)-1-(tert-Butoxycarbonyl)-4-hydroxy-L-proline (1.0 g, 4.32 mmol) and
triethylamine (0.66 ml, 4.76 mmol) in tetrahydrofuran (15 ml) were cooled to —15°C.
Ethyl chloroformate (0.45 ml, 4.76 mmol) was added drop wise and then concentrated
ammonium hydroxide (1.5 ml). The mixture was stirred at 0 to 5°C for 2 hours.
Saturated ammonium chloride solution was added and the layers separated. The aqueous
layer was re-extracted with tetrahydrofuran and the combined organics dried (MgSOy,)

and concentrated under reduced pressure. Trituration of the residue with ether gave a
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The
4- (3-chl oro-2-fl uoroanilino)-6-carbal dehyde- 7- met hoxyq

waizevandiseie used a starting was prepared as foP¢DEB2004003911

suspensi on of
4- (3-chl oro-2-fl uoroanilino)-8%Hydroxy-7-met hoxyqui naz
oline (800 ng) in methyl ene chloride (150 m) was

dd d 5n Trifl
L N R NN A TS,
ff@ﬁll héir 6 d SR nUdon8éh tha®dd urdder I%Hhéredtclﬂcs%mé' YL residue 16 was dissolved in

temperature. After hours the reaction m xture
g hangl,ebsdrbedhomo aadsbline®rE8CX doluath, oashied itk ﬁfeﬂﬁm@lﬂaﬂld eluted
ev.aﬁﬂ}]at ed under reduyced pressure. The residues were

AR Bdmeinen! fegivg (HRt-Brdroxy-deprobingnide (320mg, 55%) as a

(TS CINRRE Solc: HNMER specteuny: (BNISO (19 4,67 695 Lo gy LED. 2.70
qd, ihH)z,d!l 861(e1daBH)a 3vé3i (¢l Eppi.ind (inh L FH) 4\I@S(b§53|1}1§06 o4l (B, 1H), 7.34
f |tration and dried (880 ng, 79%; H NWVR Spectrum:
) 4.13 (s, 3H), 7.37 (m IH, 7.56 (m I|H),
7 64 (m IH, 7.66 (s, IH), 8.86 (s, IH, 9.06 (s,
IExdhmpld47 (bs, H Mass Spectrum: (M+H) 452. A mi xture
of

445)31- (i (B-ChPorbl 2:f16Rd i Heh PRAmEid] 7k tHox O FRinB 2R 6LV RRMhvI)-4-

oxy 7-_ et hoxyqul nazol T ne ny palTadiuam a
L-prohinatnided Compaynd? dile ropane (25 ng) and

triethylamne (543 m) in rrethanol (120 m) and DVF (6

m) was heated gL\ 70 under CO (10 Bar) for 2 hours.

e was evapor ated under reduced

1) tre and eyFespdues were purified by

fl &shchr omat ogr aghy on silica eluting with nethyl ene

chyoN"d ttanol / saturated NH3 (aq) 100/8/1. The

desiFed c,}J fractions were conbi ned and reduced in

uo ¥o gi veN4- (?( 4
chl oro- 2-f | uor oani ?I'ng’i-7- met hoxy- 6- qui nazol i ne
carboxylic acid nethyl ester as a white solid (630 ng

]

Ty Comp R sl oy Pou ORI ghi o 2oy ropif Dardinif 1 3

mbphoxﬁllﬁliﬁZ()hne 6-H)a:cba]k1&h§tc5: 48l (45)F)-hydfes $-L Spetihdmite using an

éﬂ-ﬂ 362. Red- Al (65%in hexanes) (245 m) was added
%%Bf%sséo thet F‘?S@a edidoefxqmpl védz_ﬁmlir_nm (DMSO dg)

h o] 0

fob st B s S a0 08 [k EodAg B4 e o,

3P7 én, 4} 411195(111, HED) /4. 69 W, &HMJEM (Batpd7 .20 (dw 18) [ 128 RRI 1H), 7.44

@24&@ ed- Al %65%| n hexane 121 then allowed to warm

LLER P Ay L SP7s(Ei YHE §45HaUdD, 9.7 ds, 1H); Mass

dtarlh .O('M-F%I?“%%.e was quenched by the dropw se addition

'gg—a

The (45)-4-hydroxy-L-prolinamide starting material was prepared as follows:

HO, o

% 0
OH
0y -
boc O DEAD, Ph,P boc

(4R)-1-(tert—Butoxycarbonyl)-4-hydroxy-L—proline (1.00 g, 4.32 mmol) and
triphenylphosphine (1.36 g, 5.19 mmol) were stirred in dichloromethane (50 ml) and
cooled to 0°C. Diethyl azodicarboxylate (0.8 ml, 5.19 mmol) was slowly added and the
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solution of sodium hydrogen tartarate (1 g) in water
(20 M ). The resulting solids were collected by

wo pdosoatisO©n and washed with water and acet one POI/GB@®4/003911

4- (3-chloro-2- fluoroanilino)-7-methoxy -6-quinazoline
met hanol as a white powder (2299w); Mass Spectrum:
(MrH) 334. A m xture of

-(3-chloro: 2-fl uoroanilino)-7-nmethoxy -6-quinazoline
Z}mécﬁl 110\(/%_%6 SH\E; 1 IQRTY tRERR ?ﬂgg gvc(qmghto JThey gn{(t@(pswwgochntrated
ibeaRRd Pl d @ofm%roﬂﬁﬁ)g%ﬂhgn ?%e

tenmperature for hours ere x%ure then
aigfrhlmemethane'ad:dtqneb ga tsmbm:yd (LHHUSPR-0”OA-@a- ed with

R TR neet Fabopiva 2&5@@2%@% 33% i, emfalline solid; 'HL
mcs%gctfd?n V(@ﬁtqs)tl"@%"?lg ;]2(031 @hﬁ%t ) 346, 1D, 3.53 (dd,

fluoroaniTino)-6"-car qU| hazo
d§034ﬁﬁﬂnaléﬁlﬁﬂ7(ﬂaﬁg) HNNR Spectrun1 (DVBO d )
4.07 (s, 3H, 7.29 (t, IH, 7.35 (s, IH, 7.45-7.60
(m 2H), 50 (s, IH), 8.96 (s, IH, 10.35 I H),

10. 43 (?sggyve Mass Spectrum: (MrH) 332. T

4- (3-chlkord-2-f l_uor oani | i no) - 6- hydr oxy- 7- net hpxy U|ﬂ@¢
oline uséd as the st aghi rgiFABbRr i al in t he aboy
reacti on B&n be prepared using conventi onal nebapds,

for exanple using the an anal ogous nethod to that

descri be (/30034 (exanple 32 therein) for the
prep afest gBﬁ’T E#S@S) 3-0x0-2- og(a-S ar;gblcyclo[z 2. 1]heptal)16 5-carboxylate (610

o B3SO 5 K0 LR SO i ppns

gd)aiedeto;ﬁ"((j]ﬁ% Tihblso]hﬁoﬂ whabl SatORId Wwitle ambrdhi 29688 ove@%0 warm to room
escribe

@H)@@&t%@yﬂa S@ﬁ%ﬁ% 48 haish dhy auixivae whs eencepraspdhwettr agluced

GESER R T SRR o R, Sk R e o S g4

inycivby)y- m@mmus@em@g Gng, 1759820 h QAR lyét%@i%e Thid; ﬁh@lvm spectrum:
éﬁMSQ e vva§ heated to 80 C underreflux for 3 Aour

AAERCMEE0 6vAHb l80an, Hhe2 80 §ddily dHivs24 (m, lH) 3.50 (dd,

6- a?é@gdhsﬁ%(%rlg%g?ﬁs’ﬂq @Obg%rﬁg i’ng}‘g?m’et hoxyqui nazo

line hydrochlorlde as a pale pink crystalline solid

(8.16 900200 HWR 2 37 (s, 3H), 4.00 (#03H), 7.34
(ddd IH)Z—/Z\(‘ 7.52 (ddd. IH), 7.6Mddd,
8—86—%&——#H%——Nhss—8asc

tr n1 g NH},
364 4. b 4M HCl/dioxane
6- Acet oxy- 20 -chl oro- 2-fl uoroanilino)-7- nethoxyq@ naz
ol i ne hydrochlorlde (8.72 g, 21.9 nmmol) was di ssol ved

In - MEUSRDAerA BOxHatbonHRLR S A)-E brERMRAHS (490 mg, 2.13 mmol) was
stirred in 4M hydrogen chloride in dioxane (10 ml) for 1 hour and then concentrated
under reduced pressure. The residue was dissolved in methanol, absorbed onto an
Isolute® SCX column, washed with methanol and eluted with 7N ammonia in methanol
to give (4S5)-4-hydroxy-L-prolinamide (270 mg, 98%) as a white, crystalline solid; 'H_
NMR spectrum: (DMSO dg) 1.57 (ddd, 1H), 2.12 (ddd, 1H), 2.65 (dd, 1H), 2.83 (dd, 1H)
3.40 (dd, 1H), 4.09 (m, 1H), 4.59 (brs, 1H), 6.92 (brs, 1H), 7.35 (brs, 1H).

b



ammonia (15 m) was added, and the solution heated to
50 Cwith stirring for 2 hours, causing precipitation
w@bhoos/0zq18@m col oured solid. The solid was col | BCT/6820y/003911

filtration, washed with diethyl ether (3x 200 m), and
dried in vacuo at 60 C over dighosphorous pentoxide,
gi vi ng
4- (3-chl oro-2-fl uoroanilino)-6-hydroxy-7-nethoxyqui naz

an off white solid (5.40 g, 77%; H NWVR 3.95
(s, SFD, 7. 19 (s, IFD 7.23 (dd IFD 7.42 (dd IIﬂ

E[_)My@DEprolmamlde ( Compound 6 in Table 1)

| -((4-r(3-Cnhloro-2-fluorophenvl)am nol - 7- met hoxyqui naz
I n-6-vUmet hyl ) - Dprol i nam de (Conpound No 1 in Table
%) d& ss (a)) Sodiumtriacetoxy borohydride (480
ng) was added to a stirred suspension of 4-
(3-chloro-2-flu ni I i no) - 6- car bal dehyde- 7- nmet hoxyqui

nazohbne (500 nd Dprolinamde (190ng) in THF (50
rﬂ>§=/a anbi epiNt cature under a nitrogen
at er e Al erphours the reaction mxture was

té\‘ed 0 e\p/zporat ed under reduced pressure. The
re Ues~URF8 rtitioned between saturated sodi um

bi@ar bgnat e sol uti@np, 45d net hyl ene chloride. The

organics were dried (I\/gSCu) filtered and evaporat ed.

The crudes were purified by colum chromat ography

el uti Mhe vitle boinpourebwad@hde POt A1[(3-e¥lo -
chl ori de/ net haﬁol (100/0 to 9 g% [? act%%gﬁbmﬂhm)mm] K
&sthoxyaMAszoline-ogwshaldahyde arilichS)-herydraxyrDipnelihaaride using an

T 0 e CHER R B U PR
i} HH), 2@l €as iLEg) z/3$>(tlcar1Hm9<181§daS1H5 3ejzh§1|1H) 3.69 (d, 1H), 3.96 (m,

acet at e/ net hanol élOO/O to 90/10). Fra
6H?ﬂ4al%nhglﬂ)hé86é i D4 7 36 ddudd), Wil és,dEHbT.A8 ddtatH), 7.36 (d, 1H),

e PR PR ST PO ERRS 168219 o T Mo asREiin
{(Mt-H§" 4@npound as a white soli d This was col |l ected by
filtration and dried to give the title product

214 0 M Spect r.um DVBO d 1.60-1.85 (m
( gﬁr%(“%if@d‘y IPI)PIOIEI%é?uwﬂ ag farting) matzngbvga‘p‘ ®¢pared using

%hﬂsa%%&rfeth;dd%%o a% ge%?fb d]ﬁ%ﬂfe %%lﬁg?léﬁ ste!.P}_%éE plg ?A_d,lsmg (45)-1-

(Z‘e@-@u(mycdrﬂ)nyl)%%idrﬁxﬁﬂb -prolineH) , 8. 38 (s, IH) 8. 42
S,

HO HO

Z_A OH Z—) NH
N > a2
L i(

N
boc 1. EtOC(0)Cl, Et,N, NH,OH, -17°C 0

2. HCl/dioxane (2R, 4S)

'H NMR spectrum: (DMSO d¢) 1.67 (ddd, 1H), 1.90 (qt, 1H), 2.70 (dt, 1H), 2.86 (dd,
1H), 3.63 (t, 1H), 4.16 (m, 1H), 4.63 (brs, 1H), 6.94 (brs, 1H), 7.34 (brs, 1H).
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IH, 9.78 (s, IH; Mass Spectrum (M-H) 429. 96.
Exanpl e 3

W@ 200g)2d15¢ { 4- r ( 3- Chl or 0- 2- f | uor ophenvl ) ani nol- FETEBR@MP03911

qui nazol i n-6-vl >net hvl) -4- hydroxy-L-prolinam de
(Conpound No 4 in Table 1) Preg®ess (a)

4-[ (3-Chl or o- 2-fl uor ophenyl ) am no] - 7- met hoxyqui nazol i n
e- 6- car bal dehyde (50 ng, 0.75nmol) and

(mampla Shydr oxy- L- prol i nani de (147 ng, -1.13 mol) were
stir red in 5%)acet|c aC|d |n dlchloronethane (15 m)

@mnndmnﬂmﬁ(l‘rable After the final
addition the reaction m xture was stirred for 1 hour
Repcessd®)washed with 2N sodi um hydroxi de. The aqueous
| ayer was adjusted to pH 7-8 and extracted with ethyl
acetate and the nbi ned organic | ayers dried (MSC)
and concentrate der reduced pressure. Colum

ograpﬁ?(l ﬁ' residue (5% 7N ammonia in
methanol/dl chljor ane) gave the title product as a
(246nmgy, 64%; H NMR Spectrum (DMSO d )
gjm (m IH) 2.33 (dd, IH, 3.18 (dd,
a)g% IH, 3.96 (m 4H), 4.19
‘12 7.16 (d, IH, 7.21 (s, 1H),
29 (dt IH) 7.36 (d, IH, 7.50 (dt, IH, 7.56 (dt,

| H) . §nd gtlé ?omb&iﬁnil \gas‘ﬁﬁéesby éo'd})lingg 4-7[%—élﬁbrol-f-l}l;uor'\c/)%ﬁgnyl)anﬁno]-7—

Spectrum :
teflo3 yquihamoting-6f dads deblyényid (aRD-ﬂQiyd?m@E]th@éﬂYﬁalﬁhﬁé‘ﬁﬁhg Bn

Al aoseoa s eseries P meyle 5 B NVIR SpEin, (DMIED Yl 1.69
Rk LT 2, TE02 o BT Bse @ e B BB R A T . 3.7

ﬁﬂlﬂb)wqm(ﬂﬁzﬂ]) I4f]695(d(|1Ht) r7 I4 (wugw hapesyl f702§a{d€ lH) 7 44 (d,
%escrl bed_in le 1 P% 22.1 mol
; bgt%)t(élt (11@07%(&31112 rﬁ‘?cﬂs)l X Biddt(ylEBnD @ ($ 11D, Mas_s Spectrum:
g\;f ﬁ) 1, 3-bi s di phenyl phosphi nopropane (1.46 g,

5 mml) trioctylsilane (13.2 m, 29.4 nmol) and
f-di netfaélfornam de( 0 mM). The reaction m xture was
heat efh R7@Eh}{sﬂn@efDq>ro}mdmde ospale isthetingd meeHhlew & frésared using

%argl for Ia he gl&( e was cool ed and
the same methodo ogy as described 1n the equivalent step in Example 5 from (45)-1- (tert-

butoxycarbonyl)-4-hydroxy-D-proline.

HO
\~‘O\¢o
2 )., OH S
v -
boc O DEAD, Ph,P boc

(1R,4R)-3-oxo-2—0xa—5-azabicyclo[2.2.1]heptane-5-carboxy1ate was prepared using the
same methodology as described in the equivalent step in Example 5; "H NMR spectrum:
(CDCl3) 1.48 (s, 9H), 2.01 (d, 1H), 2.20 (m, 1H), 3.46 (d, 1H), 3.53 (dd, 1H), 4.55 (brs,
1H), 5.07 (s, 1H).




the lower N,iV-dinethylformam de | ayer was separ at ed,

filtered and concentrated under reduced pressure. The
w0 e®sdedasevas suspended in nmethanol, filtered, BeEO8004/003911

wi th i sohexane and dried on the filter to give

4-[(3-chl oro-2-fl uorophenyl)andho] - 7-

nmet hoxyqui nazol i ne- 6- car bal dehyde (3. Qg, 41% as a

pal e or an solid; HNWMR spectrum (DMVSO ) 4. (s,

3H), 7.28x=QH), 7.36 (s, IH, 7.51 (t, 2 8.52

(s, IH, DS(LIH\ 10.36 (s, I1H), 1Q.45 g B,H);NH

Mass Spectrum @ (MH) 3B2rFBROH e

(4i ?)-4-h%?roxy L- proli Rani de used as a starti %c o)

mat eri al in Exanple 3 was prepared as follows: HO OH

N boc » L? Et NN NHOH -17 C 2. HC/di oxane
(2S 4 ) tert—b toxycarbonyl) 4—hydroxy—D—prohnarmde was prepared using the

(sﬂl'ng?méthc(d? g)y Q%Hrblggtrl?ﬂ{yéglwile(%gtrggxlxﬁ%lﬁr% 3., UNL%/[R spectrum;
.(BM&@ rdalij)ﬂ‘i(bfhmi(s (OB, migp m@rm)cggqudd 01H) 33524C‘fm 1H), 3.50 (dd,

y or of or mat e
CE[HS A(ﬁd@ AR 4 Hewn, ]((J‘Heéf?f)r(ét]&@ éﬁﬁtﬁhﬂsu%lhydr OXI de
(1. 5 m ). The m xture was stirred at 0 to 5 C for 2
Hrlﬂ;rs Sat urat ed ammoni um chl oride s@diti on was added
me | a ers separated. The aqueous FRayer was
nd {he) compined
org iC dr| ed (Miaudcrabgineoncent r at edNindg§r reduced
pred®Gre&. Trituration of the residue with eOher gave
awhite solid (610 ng). The solid was stirred in 4M
hydr o i oxane ar 1 hour
t hen H@g}%ﬂg-ﬁag deYYEec?r?ﬂ%e)éis Hes ﬂf‘ﬁesafrgs ,H}fdg)dology as
dmnﬁedSBlCthN eqinvﬂeﬁf%tdpﬁﬁﬁxanﬁ\ﬂb?@”lm& cBlmt P EW&S)M 57 (ddd,

SCX col um, washed with met hanol™ and el uted W

LN Gnt 2(ddd, }Hﬁ Reddidds By2\88 (dd, 1H), 3.40 (dd, 1H), 4.09 (m, 1H), 4.59 (brs,
2 nam de (320ngy, 55% as a white,

iﬂ 6)9%4@ '|§&(,bQSHqH?/R spectsum rT?DNSO/QCJ ) 1.67

ddd, | H) 1.90(qt, IH, 2.70 (dt, IH), 2.86 (dd, IH),

X 7 IH), 4.16 (m IH, 4.63 (brs, IH, 6.94 (brs,

IH, 7.34 (brs, IH. Exanple 4

1-({4-[(3-Chloro-4-fluorophenyl)amino -7-methoxyquinazolin-6-yl}methyl)-1.-

prolinamide (Compound No 3 in Table 1)

(Process (a))
F
w X
O 2 HN Ci
N NN
B
o) N

4-[(3-Chloro-4-fluorophenyl)amino]-7 -methoxyquinazoline-6-carbaldehyde was
coupled with L~ prolinamide using an analogous method to that described in Example 1
to give the title product; "H NMR Spectrum: (DMSO dg) 1.55-1.85 (m, 3H), 2.05-2.20
(m, 1H), 2.30-2.50 (m, 1H), 2.85-2.98 (m, 1H), 2.98-3.15 (m, 1H), 3.60 (d, 1H), 3.85-
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(45)-1-({4-r(3-Chloro-2-fluorophenvl)am nol - 7- net hoxyq
ui nazol i n-6-yl >i net hyl)-4- hydroxy-L-prolinam de

wo Sospaisd 5 in Table 1) N (2S, 4S) The conpourdI/a&2004/003911

made by coupling 4-[(3-chloro-2-fluorophenyl)am no]-7-
met hoxyqui nazol i ne- 6- car bal dehgde and
(4S) 4- hydr oxy- L- prol i nam de using an anal ogous

CLREER "ol 139 1t o s BT ada lm, ). D733 88 (m, 1,

(8f09578 (B?)n(mZIﬁﬂ 84 (s (9' 1, S%SQQ 1(}@')d9 7? ! 1@0 M&L‘E& (M+ED)*
HeP.027. 22 (s, IH) 729(dt IH) 7.44 (d, |H), 7.50

(dt, IH), 7.57 (dt, IH), 8.37 (s, IH, 8.45 (s, IH),

9.77 ¢ ; 6. The .

(4S) - ﬁhy dlg%??%ié rfﬁ@?oﬁ)ta %angl{lgj;% nheghqﬁfgglrn%qh%carbaldehyde
peahasr statiag nfatiriabwas pidbreBasfdlloiss Ph P boc

(4i ?)-1-(?er?-Butoxycarbonyl)-4-hydroxy-L-proline

z(sl'180%ﬁ‘ﬁ%—?@%@%ﬁwﬁ&cﬂﬁ@%ﬁﬁﬂéﬁ% 509k S and
ﬁﬂm(ﬁdmé@haﬁ&}ulfaxa% i pégﬂga t%ﬁ&lﬁgaﬁé Fc]%b%dgﬁi; Fx Eﬁ% 1

nol ) was slow y added
ﬁ!re]i’fé@tmft efrpirating mnaterielseby rdagting 4- T@echid)mtél:lﬂ&ompﬁenyl)anuno] -7-

mr(]a co%g%%awg]fe {W ﬁg’?/}jé& : es&ggg thereln) w1th triflic anhydride; NMR_
Shedbu i@ﬂg)/@ﬁﬁ{soﬁlﬁ) VG, 1), ¥4 1), 7.68 (m, 1H), 8.00 (m,

) 3- 0X0- 2- 0X
i\lzlbkﬁ /) bR 82931(]Shkﬁ5); éih @3 Sbs; AHOMusseB R ctrirh> IGM+I-§7%52 ag\/l _HY
d(\,hlte crystalline solid; NWR spectrum (CDC 1.

2.01 (d, IH, 220(m IH), 3.46 (d, IH)
353(dd IH, 4.55 (brs, IH), 5.07 (s, IH. NH

THFZPA-Q3-6rot £1ltiofBphetlyl)amino]-7- methoxyqumazohne 6-carbaldehyde was
(15, 45) 0X0- 2- oxa- 5- azabi cycl of 2

- 3-
PEREE awéoglwéb/ra@ éiﬁ%r@fv‘é i he@qiyplent Sﬁ) imfiNamphas from 4-[(3-chloro-
dr of ur an and iso anol
fj?g‘g?ﬁ%@%l Xun é‘g‘sfg}’ll}{lh}ﬂr%éh@g%‘ﬁ&éﬁt@dm
gperctrummmmsog@m oatsl SR 3V A4B (@A), 7.73-7.90 (m, 1H), 8.08-
8.22 (m, 1H), 8.59 (s, 1H), 8.95 (s, 1H), 10.21 (s, 1H), 10.42 (s, 1H); Mass Spectrum:
(M+H)* 332.04; (M-H) 330.01.

Example 8

1-({4-[(3-chloro-4-fluorophenyl)amino]-7 -methoxyquinazolin-6-yl}imethyl)-D-

prolinamide (Compound No 8 in Table 1)

Process (a)
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15

tenperature and stirred for 48 hours. The m xture was
concentrated under reduced pressure to give an oil.

wQarediosie@Esé on with et her gave PCT/GB2004/003911

(45) -1 - (ter?-butoxycarbonyl)-4- hydroxy-L-prolinam de
(495 ng, 75% as a white, crysoakline solid; H NWR
spectrum (DVSO d 100 C) 1.40 (s, 9H) 1.80 (m IH),

2 30 Qﬁg(g (Eﬂlgpo ﬁ}_lflugrﬁ)pé%qy BEBI‘HID% h%gyc’(%pgohggp—cam@ldehyde was

HGhISIdd OMENT®- prolinamide analogously as for Exam le 1 to give the title product; 'H
45' ) -| - (fer ?- But oxycar bonyl’) - 4- hyd ro gromama
@M_mt m] PMHS) §s) WS-8 (m i), B.00M2. m'/dn,ogém 28-2.50 (m, 1H),

AL 2%9&‘)%???}& s D 34 10 o i hdos, o0,

di2os(e) M@y 7i33 (B\Stlf}f)ﬂwhz (ﬁbﬂq efd. 7’9? @2%&%%#@@(& #5839 (s,

col unmm, wash met hano and e

ARRohd A (s, AR H o I HY;Magis\Spectrum: (M-+H)" 430.16.
(4S) - 4- hydr oxy-L-prolinam de (270 ng, 98% as a white,

FxM bine solid; HNW spectrum (DVMSOd ) 1.57
(ﬂﬁ%{',@%'l:l), 2.12 (ddd, IH, 2.65 (dd, IH), 2.83 (dd,
"‘ 3!cﬁﬂ)r014‘91u014) : Iminb] etﬁgx&(milc’iazoll@-6-vﬁ'n?e%hvl)-4-

¥ Bi ) am nol- 7- met hoxy
qU|nazoI|n 6- vI}netth) 4- hydroxy D prol i nam de
%E gg 6 in Table 1) (Process (a)) (2R 4S) The
ound was made by coupling
4-[ (3-chl oro- 2-fl uorophenyl ) am noj - 7-
nmet hoxyqui nazol i ng ar bal dehyde and
(45')54-hydroxy-D | i nam de using an anal ogous
hﬁo&éss to thatndeSefiaed in Exanple 3; H NMWR
spectru- (DMSO(1.88 (m IH), 2.01 (m IH, 2. 33 (dd,
dd N, 3.32 (t, IH), 3.69 (d, IH), 3.96
IH, 4.86 (d, IH, 7.16 (d, IH),
7 l(SJI 7N29(dt IH), 7.36 (d, IH), 7.50 (dt,
ﬁ% 6 (dt IH, 839 (s, IH, 8.44 (s, IH, 9.79
(s IH); Mass Spectrum: (M-H) 446. The

(45) A[@)@l’il@fﬁﬂl lﬁ'uefc{ibhé&’i‘jﬁrf}ﬁﬂgﬁﬁ%&laoﬁgiélglgéztg)iligg égc?clltr%g{l]e%yde was

was prepared using e “sarme
qonpbtiWldq(mﬁ)d#l@mirombﬁprolﬁhaﬁﬁaémI@nﬁ)léﬁ) aldgdRly ks for Example 1
8 utoxY%ﬁrb9n¥ﬂ&R_ hydr oxy- D- prol i ne.

t glve the title product Spectrum: (DMSO dg + CD;COOD) 1.65-1.80 (m,
1H), 2.3-2.55 (m, 1H), 2.60-2.72 (m, 1H), 2.92 (d, 1H), 3.25 (m, 1H), 3.72 (d, 1H), 3.93
(s, 3H), 4.05 (d, 1H), 4.18 (m, 1H), 7.23 (s, 1H), 7.38 (m, 1H), 7.70-7.83 (m, 1H), 8.09
(dd, 1H), 8.39 (s, 1H), 8.55 (s, 1H); Mass Spectrum: (M+H)* 446.02.
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HO CH INI boc 1. EtOC(OC, Et N, NH OH, -17 C 2.
HCl / di oxane (2R, 4S) H NWR spectrum (DVSO d ) 1.67

W@ eabd/o2disy, 1.90 (qt, IH), 2.70 (dt, IH), 2.86PCTAB2004/003911

IH, 3.63 (t, IH, 4.16 (m IH), 4.63 (brs, IH, 6.94

(brs, IH), 7.34 (brs, |H).Exanpbe 6

(439)-1-({4-r(3-Chl oro-2-fl uorophenyl)am nol-7-nethoxy

qui nazol i n- 6- vUret hyl ) - 4- hydr oxy- D prol i nam de

(Izmpeleld 7 in Table 1) (Process (a)) N (2R 4R The
tl e conpound was nade by coupling

tit

Tl G ReB Rk BR Y riethoxyauinazolin:6-ylimethvi)-4:
WaYaii | bROyan anal ogous

érétglgésm ﬁmﬁ_atﬁ?‘g‘;cLF&llnoe I@%%n%gl 3; H NMWR

SPRfkésymy) (DVBO 1.69 (ddd, I'H), 2.40 (ddd, IH), 2.53

(m IH,72.84 (d, IH, 306(dd IH), 3.57 (d, IH),

3. 97 (m 4H), 4. m IH, 4.69 (d, IH, 7.14 (d,
IQ 22 (s | .29 (dt, IH), 7.44 (d, 1H, 7.50
\,\A_/l .SBN(dtY I'B), 8.37 (s, IH), 8.45 (s, IH)),

; SSFSpectrum: (MtH) 446 The (4

D-pyol i nam de used as starting materi al

g the sane net hodol ogy as descri bed

iMe@ he dqw vaI ent step in Exarrpl e 5 from
(4S)-1-(tertbutoxycarbonyl)- 4-hydroxy-D-proline. OH N

boc DEAD, Ph P boc .

(1i?, 412[123 Chlape-fuepph&ybambiodyehethaxrjuljdrehianeathatizhyde was

ST R PR B D A S P R e s
%@@Qﬂ)é&'[ﬁ Example 3 to give the title product;"H NMR spectrum: (DMSO d¢) 1.81
(ddd, 1H), 2.41 (ddd, 1H), 2.47 (m, 1H), 2.98 (d, 1H), 3.09 (m, 4H), 3.58 (d, 1H), 3.88
(m, 1H), 3.97 (m, 4H), 7.14 (d, 1H), 7.23 (s, 1H), 7.30 (t, 1H), 7.37 (d, 1H), 7.50 (t, 1H),
7.57 (t, 1H), 8.38 (s, 1H), 8.45 (s, 1H), 9.81 (s, 1H); Mass Spectrum: (M+H)* 460.0

The (4R)-4-methoxy-D-prolinamide used as the starting material was prepared as

follows:
HO, MeO,
[ ) 0] { 5 0
.u,,'/ - ""If/
N = N
boc ©H Mel, Ag,O, acetone boc OMe

(4R)-1-(tert-Butoxycarbonyl)-4-hydroxy-D-proline (5.0 g, 21.6 mmol) was
dissolved in acetone (35 ml) and silver(I) oxide (16.5 g, 71.2 mmol) was added. Further
acetone was added (total of 100 ml) in order to allow the solution to stir. Methyl iodide
(4.7 ml, 75.7 mmol) was added and the mixture stirred over night. The mixture was
filtered and concentrated under reduced pressure. Starting material still remained so the
above procedure was repeated. Column chromatography (diethyl ether/acetone, 1:1) gave
1-tert-butyl 2-methyl (2R,4R)-4-methoxypyrrolidine-1,2-dicarboxylate (3.0g, 54%) as a
clear oil; "H NMR spectrum: (DMSO dg 100°C) 1.38 (s, SH), 2.00 (dt, 1H), 2.38 (m, 1H),
3.19 (s, 3H), 3.23 (dd, 1H), 3.57 (dd, 1H), 3.63 (s, 3H), 3.94 (m, 1H), 4.25 (dd, 1H).
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(CDAl ) 1.48 (s, 9H), 2.01 (d, IH), 2.20 (m IH), 3.46
(d, IH), 3.53 (dd, IH), 4.55 (brs, IH, 5.07 (s,

wo pdoswigo1biH NH , THF/ PrOH boc boc PCT/GB2004/003911

(4i?)-1-(?elt-butoxycarbonyl)-4-hydroxy-D-prolinam de
was prepared using the sanme nefghodol ogy as descri bed
in the equivalent step in Exanple 5; H NVR spectrum
(DVBO 1OOMC 1.40 (s, 9H), 1.80 (m IH), ZM?éO (ddd,
IH), 3.24"Fm_1H), 3.50 (dd, IH), 408(dd Pr 418
(m 1H), 49@;1 OH) , 685(brs 2H. HHONAS"

i 4M HCl /di o l<|boc % ol I "uf'e
was prepared @gi ngMehe sah’@”ﬁﬁph 'd'fﬂ"gy as descyob

in the equi vaI ent step in Exanple 5; H NVR spectrum
(DMBSO 1. 57 IH), 2.12 (ddd, IH), 2.65 (dd, IH),
2. 83 (Idthium drosldmn@uuhydrm (142 B Frmmned) wad added(tbrl stert-butyl 2-

iy AR Betpbd el dBeed Siepthikitale (3 et 675 mmohan
(;éwdlrgﬁrgt%gei(gml))anﬂﬂﬁﬂéﬂ (0@ (E;E}lgﬁﬁ{ sgilrﬁrggcw RebriNRmbekdturtdBt & hours.
}h@ﬁ?gre}iefmm}e(%mltﬁ@&d@ohazm ini diex®ec 3¢ .Damdel yae added and the
%8115‘9189 go%ggé%?tf% g@(ﬁﬁr e %B{eésuie F greg{g)\yg nnﬁlgggf trl? Feéra%yc?rofuran The
@érﬁﬁiiuﬁig aqtitdWYBoRBBH tad Bk trAd A 1 d?chﬂorééet%alge'swﬁﬁh vgzl'sodned

2.05-2.20 (m IH), 2.30-2.50 (m |H,
(MeSOz) mygl dneentiatad undpr regugd ];(rds,suﬂel-tb) gl\{é (35) 41 (ae@r bmtpxycarbonyl)

9
ﬂ'ﬂleﬁh%y-ﬁ%r?ghc] lg%i %rﬁ%}@% Vgll c%/stg 1n€%915<ﬂ héj &Mé gpsectrum
«DMSCH)L, (ﬁ)°@§1@9 (s,10M); 1.99 (&, {19), 2139 (m, YEHS3 S9BGL A3 58 (¢, 1H),
(393 m, 1H) 415 (dd, 1H).

(4R)-4-methoxy-D-prolinamide was prepared from (4R)-1-(tert-butoxycarbonyl)-
4-methoxy-D-proline by removing the BOC protecting group using an analogous method
as for the equivalent step in Example 4, 'H NMR spectrum: (DMSOdg) 1.75 (m, 1H),
2.10 (m, 1H), 2.82 (m, 3H), 3.13 (s, 3H), 3.96 (m, 1H), 3.78 (m, 1H), 6.91 (brs, 1H), 7.28
(brs, 1H).

Example 11
Preparation of (25)-1-({4-[(3-chloro-2-fluorophenyl)amino]-7 ~methoxvquinazolin-6-

ylimethyD)piperidine-2-carboxamide (Compound No. 15 in Table 2)
(Process (a))

% Q.

(28)

4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde (250
mg, 0.75 mmol) and (2S)-piperidine-2-carboxamide (145 mg, 1.13 mmol) were stirred in
5% acetic acid in dichloromethane (15 ml) and sodium triacetoxyborohydride (240 mg,

1.13 mmol) added portionwise over 0.5 hours. After the final addition the reaction
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The _ _
4-[ (3-chl or o-4-fl uorophenyl ) am no] - 7- met hoxyqui nazol i n

we2®s0291bal dehyde used as starting material waBCT/GB2004/003911

prepared as foll ows: _ _ _
4-[(3-chl oro-4-fluorophenyl ) amomo] - 7- met hoxyqui nazol i n
-6-yl trifluoronethanesul fonate was prepared

gPJal og s lﬁ%lfr%ff foaﬁisoqnlbgncf %,1'312 pv%xﬁgarcrlpwfteh 2N (sgcrh%glaﬁy%trcl»?lge o{“he aqueous
Aayek Jra8 tﬂ R5Rd fo {,Hu;og %@&R&%ﬁ%g@%{hﬁx cetate ang}éh? gombined organic

nmet hoxyqui nazol T n- 6- ol erein
viyelns dmiéd GMgS(M) aydl cmmi:entrzﬁlbd'\’m&lbe &td“utidéﬂ %regdsﬁkfcﬂh): Iri‘i?)lddés were
; m
ublgeg?w c]:hrémgt@g%%hy p{q}mg gﬂ@gn%rgasm gly pol@lmygu(qg ®f methanol /
|d|i®h‘loﬂ6’ﬁ1%§1a§9(3lc§? P B givk M"c"tlit 4[ﬁgduct %Mj wmt? %gwde r(106me. 329); H

[(3-chloro-4 opheny am no oxy(q

NMRospedtalmteDMSOWs1 Pt enatidy 1aiTal. sy ausdn), as%@kﬂ’s QHgfgng (dt,
4?91 22?3%4}@:%(3 é‘é,gﬁ,f)f Sﬁaﬁﬁoﬁ%aﬁﬁﬁd%w%ﬁ, 3H), 7.12 (s, 1H),

e c

7y B ERO R, o NE TR b B2 & US4, 1m0, 073
(sran)j—MasﬁS@trur& a\Z+H0f‘i 4445%., 8 59 (s, IH, 8.95 (s,

;lr % , 10 42 (s, ; Mass Spectrum:
(M+H) %g% szplpem;wz atyopami sest@gting material was prepared as
ks1{dwk: 1 (3-chl oro-4-fl uorophenvl ) am nol- 7- met hoxyqui naz
ol'i n-6-vUnet hyl) - Dprol i nam de (Conpound No 8 in Table
1) Process (a) . .
. NH, 4-[ (3- Chl or o- 4- f | uor ophenyl ) am no] - 7- met hoxyqui naz
ol i ne- 6¢Cax bal dehyde was coupled with D prol de
anal ogous| ¥ agp{ or_Exanple 1 to give the titlle H
product ; N Spectrum (DMBO d ) 1.55-1.85 , 2
2.00-2.2%0¢ry |1 H, 21 @80®)§ONMM THR)-172. 82-2. 98 ()
IH) 2.98-3.11 (m |#)iCldioxgge (d, I1H), 3.85-4.10 (m

, 1.42
( m I @]15(}&??w@%&P%ﬁ?pb(pehglnebz-cagb%% ﬁ?ial(mg, §73§gnmol) and
gfalleth&%ocl)ﬁi(%ﬁe g .53 hh') 4. 79 mffolf fr tetrilydrdBSD (PREAT HFHR cooled to —
anpl e

it@g)lscrbup{l 4:hloc<:a°onmt@ ((b%nﬂ; 4/8? opidhwhy added drop wise and then
&%%er?tra@cf hox nHaZ oxide ?1 3/ }Ii)nelthrévmi)xture was stirred at 0 to 5°C for 2

hours. The mixture was concentrated under reduced pressure and the residue partitioned

between ethyl acetate and 10% citric acid. The organic layer was washed with saturated
sodium hydrogen carbonate solution, dried (MgSO,) and concentrated under reduced
pressure to give an oil which crystallised on standing (550 mg, 55%). This was used
without further purification. The solid was stirred in 4M hydrogen chloride in dioxane
(10 ml) for 1 hour and then concentrated under reduced pressure. The residue was
dissolved in methanol, absorbed onto an Isolute® SCX column, washed with methanol
and eluted with 7N ammonia in methanol to give (28)-piperidine-2-carboxamide (291
mg, 96%) as a white, crystalline solid; \H NMR spectrum: (DMSO dg) 1.31 (m, 3H), 1.45
(m, 1H), 1.71 (m, 2H), 2.12 (s, 1H), 2.45 (m, 1H), 2.93 (m, 2H), 6.86 (brs, 1H), 7.04 (brs,
1H).
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hydr oxy- D- prol i nam de (Conpound No 9 in Table 1)
(Process (a)) o

W@ 2(40§824Thd or 0- 4- f | uor ophenyl ) am no] - 7- met hoxy qgeCTIaB00KH/003911

e- 6- car bal dehyde was coupled wth

(4i ?)-4-hydroxy-D- prolinam de 10Exanpl e 7) anal ogously
as for Exanple 1 to give the title product; H NWR
Spectrum (DMVMSO +CD COOD) 1.65-1.80 (m IH), 2.3-2.55
(m IH, 2.60-2.72 (m IH, 2.92 (d, IH, 3.25 (m

IBdame 12 (d, IH), 3.93 (s, 3H), 4.05 (d, |H, 4.18
(_I'[glr‘ml gzs(s I H), 738(m||—|) 770783.(m

i) SIbI Akl i : : ) y .16
@ﬁ;ﬁg@, -yl >met hyI ) - 4- met hoxy D- prol i nam de
(Conpound in Table 1) (Process (a)) 4-[(3

- Chl oro- 2-f | uornyl ) am no]
-anﬁﬁpoxyqﬂ_b X 6- car bal dehyde was coupled with
P

9
(4i: ’?) y-D prgl i nam de usi ng an anal ogous
ndescribed in Exanple 3 to give the
b /H NVR spectrum (DVBO 1.81 (ddd, I|H),

t

2 Cg B, 2.47 (m IH), 2.98 (d, IH, 3.09 (m

4 58(d | H2RI3. 88 (m IH), 3.97 (m 4H), 7.14

7 50' fl [(3 ﬁb'forogl %upr%ghenylp.ﬂrmng] ggn%t%oxy%)’nzz@ﬂ%é I(:D@,rbaldehyde was
LSRR oS RS AT, AP BTS i

fite tprqdabt ; N NMRespartam:AaDMSOldgni31 HE) 136, Vet7- 1.2 (R 4H), 1.86 (m,
one
?ﬁf %&% (e dPo 2 80 ey ERr BRI LE. Ry Ox YR30 b, G0, 3H),

glzgirl?il)%b)(xgwﬁﬁgagﬁ(ﬁ ‘1%@ ’7§%T§at‘;tl ;ﬁﬂ\z g@bg@ @42@4;1) 8.44

Gc EHpie7nas 1HY defedsy SpcabmotMA0Y" M4)6.i n order to allow
t he s%&gtién to stir. Methyl iodide (4.7 m, 75.7
mol ) ThaERRiedidined2-caboramide usedsasithe stdrtm@enatﬁmngas prepared

ARS8l SO EAECT  Y HBEao->
(adnocarbonyl)piperidine-1-carboxylate; 'H NMR spectrum: (DMSO dg) 1.31 (m, 3H),
1.45 (m, 1H), 1.71 (m, 2H), 2.12 (s, 1H), 2.45 (m, 1H), 2.93 (m, 2H), 6.86 (brs, 1H), 7.04
(brs, 1H).

Example 13
4-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-

yl}methylmorpholine-3-carboxamide (Compound 11 in Table 1)
(Process (a))

O;iNHZ HN~ ; ~Cl

N ~N F
o o) N/)
|
4-[(3-Chloro-2-fluorophenyl)amino]-7 -methoxyquinazoline-6-carbaldehyde was

coupled with morpholine-3-carboxamide analogously as for Example 1 to give the title

product; "H NMR spectrum: (DMSO dg) 2.20 (m, 1H), 2.77 (d, 1H), 2.95 (dd, 1H), 3.48
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above procedure was repeated. Col umm chromat ogr aphy
(di ethyl ether/acetone, 1:1) gave |-tert-bvtiy\

WQ 2008020156 PCT/GB2004/003911

(2/?,417?)-4-met hoxypyrrolidine-I,2-dicarboxyl ate
(3.0g, 54% as a cI ear oil; HINB/R spectrum (DVSO d
100 ©) 1.38 (s, 200 (dt, 2.38 (m IH, 3.19

gﬁbiﬁ’é')n% 10 3“%%6 (B2 ﬁ@%&%‘%m (oL 7 S 24, 7.52 (m,
S s i g, s

(2i? ﬂfhe)rnmph@hnce&waxmmdd Staging, Iﬁatﬂnmlavh(ptwmdéar(alogz)ﬁsly as for
dr of ur an §40 m) and water

%‘nﬁj eqélr%aleg} - *, éla gtolfl tg,rt*n(grmgteﬂ@la)(lgsmg frc()m 4-(tert-
wwxggﬁﬁomjn%xpﬁ&u{e% éar%xﬁfc aRid ML o;gé} {}ll)d('t]ﬁeg%ed@ 2.71 (m,

.0 nmol )" was added and t'he sol ution
@iﬁﬁe% 89 &d&déﬂ) B2agddirldD) 335 emp2H), BosR (dafIFHh®.73 (dd, 1H), 7.07 (brs,
gg{)r 2{@5 an. The remai ni ng aqueous sol uti on was

Y )h di chl or onet hane whi ch was dri ed
(MySC>4) @and concentrated under reduced pressuig to

give (4 ’>)-I-(trt but oxycar bonyl ) ~ 4- met hoxy- Ep ol i ne
(1.45 g, -wm-t—e—cryst—a-l—H—ﬁe—seH-el NH,

spectrum//[\ O d 10 £ )&9 ( d_&:H) 99 (d
2.38 (M°TH) 3.20( 1??56 393(mO
IH, 4.1 dd, IH. quPe hoxy- D- prol i nam de was

prepared from (4i ?)- HG/doxang yt oxycar bonyl ) -
4- et hoxy- D- prol i ne by renmovi ng the BOC protecting
group using an anal ogous nethod as for the equival ent

R anple 4; H NWR spectrum (DvsQd ) 1.75 (m
M(mw 2.82 (m 3H), 3.13 (s, 3H), 3.96

2R)-1-t4-[ (B Chorto-flubY opHen P amo3-7-ie¥hoxfqafhaldinse- | H) -
Exa Ie 11 repara on o

yhmethyl)pipenidine2¢arboxamide (Compherd/ 12 mrTabdd HY - met hoxyq
%&8%%6 yl} met hyl) pi peri di ne- 2- car boxani de

No. 15 in Table 2) (Process (a)) (29

4-[ (3- Chl oro- 2-fl ugropghenyl ) am no] - 7- met hoxyqui nazol i n
e- 6- car bal dehyde
HZNYO HN cl

epos.
T -
4-[(3-Chloro-4-ﬂuorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with (2R)-piperidine-2-carboxamide (Prepared as described in Example 12)
using an analogous process to that described in Example 1 to give the title product; 'H_
NMR Spectrum: (DMSO dg) 1.17-1.75 (m, 4H), 1.75-1.90 (m, 1H), 1.90-2.10 (m, 1H),
2.65-2.80 (m, 1H), 2.80-2.90 (m, 1H), 3.25-3.33 (m, 1H), 3.33-3.42 (m, 1H), 3.85 (d,
1H), 3.95 (s, 3H), 7.12 (s, 1H), 7.20 (s, 2H), 7.45 (m, 1H), 7.70-7.82 (m, 1H), 8.05-8.15
(m, 1H), 8.37 (s, 1H), 8.55 (s, 1H), 9.70 (s, 1H); Mass Spectrum: (M+H)" 444.16, (M-H)Y
446.20.
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ng, 0.75 mmol) and (2 S')-piperidine-2-carboxam de
(145 ng, 1.13 mmol) were stirred in 5% acetic acid in

waelc@hloarieset hane (15 m) and sodi um PCT/GB2004/003911

tri acet oxyborohydride (240 ng, 1.13 mmol) added

portionwi se over 0.5 hours. Afoger the final addition

the reactionm xture was stirred for 1 hour and then

washed wi th 2N sodi um hydr oxi de. The aqueous | ayer was

adjusted to p 7-8 and extracted with ethyl acetate and

tienmsleisned organic layers dried and concentrated

under readuced pressure. The residues were purified by

f1- i) \FimbthioR ¢4 wingr¢1iH-§-

| oronmet hane (1-2% to give

- M ¢ 1BR8er) 106Ny, 32%; H NMWR
31 (m IH), 1.47-1.72 (m 4H)

IH, 2.76 (dd, IH, 2.88 (m

7 (d, I1H, 3.95 (s, 3H, 7.12

, %.30 (dt, IH), 7.51 (dt, IH)),

Ks, IH), 8.44 (s, IH), 9.73 (s,

: (MtH) 444.6. The

' - car boxam de used as starting
nateriai was prepared as follows: 1 BuQ(OCl, NW
THF, -17 2 HCl/ di oxane

S - e ; ) i . .
ot 4 (G Chlbn e LKA PO ) BRIy REm e et ey was
ebupled wgh Adytdimethyt-btpralineairidé usiag af ddaloggus\peseescoah@described

_ 15 C. Isobutyl chi 0.44 . 4.79 nmol
HEEarRla 0Bty e Ll Brmatih o NAGR Ssketiugned VS Risi) 1hp-1.90 (n,
gﬂ?,rms-g.qz((ﬁl-, §qu 2.35-318 (M, XHUDRYES 2SS & ﬁ 2%933%%‘%{)?3.00-3.15

or 2 hours. The m xture was conéentr
(edURdk8.33r(dd sl 3 B80d ABlye 2Hy $.90@, 35, 17 15 (o), belSWReNH), 7.40-

0 ina B4 o P Gl B D oty S Spommmem ¥E )" 455.0,

gally 49soydried (MySO* and concentrated under reduced
pressure to give an oil which crystallised on standing
Ezamphalé 55%) . This was used without further
purification. The solid was stirred in 4M hydrogen
4 4§ (B-dchloro-difluorophdnyDatfino f Rineth S nidE1ih N imethyl)-N-ethyl-
concentrated under reduced pressure. € resiadue
n nmet hanol, absorbed onto an Isolute(r) SCX
col um, washed with nmethanol and eluted with 7N
¢ @)) N nethanol to give
25) - pi peri di ne- 2- car boxam de (291

(/ F
G ¢
O~/ HN cl

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (67 mg) was
added to a stirred solution of 1-({4-[(3-chloro-4-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }methyl)-D-proline (100 mg), 1-hydroxy benzotriazole,
Ethylamine hydrochloride (21.8 mg) and N- methylmorpholine (127 pl) in DMF (5 ml).

The reaction mixture was left to stir for 18 hours and evaporated to dryness. The residues
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ng, 96% as a white, crystalline solid; H NW
spectrum (DVMSOd ) 1.31 (m 3H), 1.45 (m IH), 1.71

w@ pgosardse 2. 12 (s, I1H), 2.45 (m 1H), 2.93 (mPQH:B2004/003911

6.86 (brs, IH, 7.04 (brs, IH.Exanple 12
(2/g)-1-(|4-r(3-Chloro-2-fluorléphenyl ) am nol - 7- met hoxy
ui nazol i n-6- yl}net hyI ) pi perl d| ne 2- car boxam de

(@%%}ﬂor o- %\g?ffnusg u&ﬁtﬁg ﬁé‘l‘% Tm‘}’ %@%thz(gﬁ mg]) and

et aedtal(Ziehpa®). i c%ﬁib@ﬁe%%rﬁ‘ﬁrﬁ& were washed w1th ater (10 ml) and

?) eri di ne- 2- car boxam de anal ogously
éﬂé NEHE) d@e@\m mdgeealumlselfgte,cﬁdlmed artd Nd&mmlc Thelbtudes were

%VB L‘ég’ﬁ?ﬂ bé’ a’fés lgllfma ghaphy d’& le}qab ellgtzn%‘gl ﬁgcrqaarq)ngﬁygpqﬂgr mixtures

(7o<ﬂ 12n6>|t ene%ll_lgoﬁdéﬂnethdi%tl (13)0%59(6/; 0)5 1%#%(310?18 %éﬁt@lﬁu]n%tgé (englmred product

I'aye caniained gnd dvdporag:dad dfwsd Mhe réulfidg fsam s tritested with diethyl
2855 Lisng (0PI i pbisss acﬁwds@hleg o e Bomioyand i

ﬁﬁ&&rda@ﬁulﬁvﬂ? giie ﬁféac{t%%  pEI08 % s{g&;qgmk - {PMS0 d) 0.93
ui val ent S ep iIn anpl e Star
%gz) 1.50-1 Bar(imn BEAr 10 CPi (e i FRj mn 6oambm<1y4 Bmoﬁszs 00 (m,

ﬁ?cg @1?217%@ h)]3 g’é@aghé rﬁ% i 1141% 3(99i§ @n@% @22 6. é@) 7.43 (dd,

A5 S SR S8 bR SR 0. 839,65 Kt 50 970
&, ﬂH)MSM@)MH}TMSSne 3- car boxani de (Conpound in
Table ) (Process (a)) 4- [(3

- Chl ui nazol i pe-6-c¢

ar bal 00h g SeH R oy P R PR b e R Ao cid ety
Brgbhgoststiyic asatdri waX aiak @s dollowsgi ve the title

p?ggugfg I—IIMgNI\/Rtspectrum (SDI\/ISOOSI ) 2.20 (m IH), 2.77

48 3.72 (d, IH
(3d86l i 3- ‘éﬂg@%ggnﬂ) O(i 21116‘(11§quq1-]}azo ine G- c@rhaldehyde

%‘)‘ngarezib a;'f_s%ﬁgdsi‘lsbeé pll_)ﬁe]g‘%( : uﬁl]% %@m&k&h% % g;% Iﬁ.ima e'fPal) was coupled with
Preprolind dsie: &mmfdgousapnodess 36 ehat dexgrib@d RERmMmpPMS to give 1-({4-[(3-
&RH- ﬁgor%p eny. gl%lsl’lo 7§r%etfhgxyqumazohn -6-yl}methyl)-D-proline; "H NMR_
Spectrum: (DMSO dg) 1.60-2.00 (m, 3H), 2.00-2.25 (m, 1H), 2.60-2.80 (m, 1H), 3.10-
3.30 (m, 1H), 3.50 (q, 1H), 3.95 (s, 3H), 4.10 (ABq, 2H), 7.20 (s, 1H), 7.40 (dd, 1H),
7.70-7.90 (m, 1H), 8.15 (dd, 1H), 8.50 (s, 1H), 8.55 (s, 1H), 9.90 (s, 1H); Mass_
Spectrum: (M-+H)" 431,



t he equivalent step in Exanple 3 (preparation of

starting materials) using from4-(tertbutoxycarbonyl)
woreoopladishe- 3- car boxyl i c aci d; NVR (spectrum : PCDIVBD04/003911

2.717 (m 2H), 2.89 (brs, IH, 3.21 (dd, IH), 3.35 (m

2H), 3.58 (dt, IH), 3.73 (dd,-1obly, 7.07 (brs, IH),

7.21 (brs, IH.. NHN1 EOC(OC, Et N THF, -17 C

then NH OH, OC 2 HClI/di oxane Exanple 14

(2Jg)-1-({4-r(3-Chloro-4-fluorophenyl)am nol-7-net hoxy

qui nazol i n-6- vl}nethyl)piperidi ne-2-carboxam de

(Escimslennd 12 in Table ) (Process (a))
4-1 ( 3- or o- 4-f | uor ophenyl ) am no] - 7- met hoxyqui nazol i n

gﬁ4q @3 Chi 8L AR oMb he ANRh R 1 WL hBthoxyquinazolin-6-ylimethyl)-N-
=PI peri1 di ne- 2- car boxant ae ('PI"ED%‘?‘E&TFU’E‘%%E#L—

m%MM@l ng an anal ogous process to that
described in Exanple 1 to give the title product; H

rum (DMBO d ) 1.17-1.75 (m 4H), 1.75-1.90
%C?ﬁe@l.go-z.lo (m IH, 2.65-2.80 (m IH),
2.80-2.90 (m IH), 3.25-3.33 (m IH), 3.33-3.42 (m

IH), 3.85 (d, IH, 295%s, 3H, 7.12 (s, IH, 7.20
(s, 2H), 7.45 (m .70-7.82 (m IH), 8.05-8.15
(3N 8. 37 (s TR CI55(S IH), 9.70 (s, IH);

: MrH) 444,16, (M H) 446.20. Exanpl e 15

Mas$ Spect rum :
| - - < fl _uor ophenyl ) am

e- 6- car bal dehyde was coupled wth
[ ol i nam de usi ngan anal ogous process to

tAhglt nﬁé@%ﬁi‘%@ﬁgﬁ%“ ﬂ%aWBh@Yi)a%n@rlr@efh@équ4Zé>hpr6oﬂlhmethyl> -D-
?rnd]m{:g ﬁjée%g’h@%gyl%%ﬁd% %c?lo%&%g%@@pﬁl%g(g%ﬁogess to that
(lescriBed) in BxAfp18 16 %o give the title product; "H NMR Spectrum: (DMSO dg) 1.50-
1.85 (m, 3H), 2.00-2.20 (m, 1H), 2.35-2.55 (m, 1H + DMSO), 2.63 (d, 3H), 2.82-3.00 (m
1H), 3.00-3.20 (m, 1H), 3.62 (d, 1H) 3.95 (d, 1H), 3.97 (s, 3H), 7.22 (s, 1H), 7.44 (dd,
1H), 7.65-7.76 (m, 1H), 7.76-7.85 (m, 1H), 8.15 (dd, 1H), 8.39 (s, 1H), 8.57 (s, 1H), 9.68
(s, 1H); Mass Spectrum: (M+H)" 444,

Example 18
1-({4-[(3-Chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-N-

24

cyclopentyl-D-prolinamide
(Process (¢))

1-({4-[(3-chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-D-

proline was coupled with cyclopentylamine using an analogous process to that described
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(m IH), 3.53 (dd, IH), 3.80 (ABg, 2H), 3.92 (s, 3H),
7.15 (s, IH), 7.25 (m IH), 7.40- 7.60 (m 2H), 8.25

W@ 3005024156 8. 40 (s, IH), 9.80 (bs, IH; Miss SprCT/GBR04/003911

(MrH) 458.0, (MH) 455.97. Exanple 16
| -({4-r(3-Chloro-4-fluorophenylipam nol - 7- met hoxyqui naz
ol in-6-yl}nmethvl)-iV-ethvl D prol i nam de (Process (c))

U A L S

|
offl)hg@%?(ﬁgrzl O{ﬁ)%%ﬁidn@? | A nelz (’%6’61 359 308-320 (m,
1LHy 316651 (ben 7B, BATZ 6k, BE), thw(lsmmne 3yTisHEh ZIH) d€10-7.90 (m, 1H),

rﬁ2‘§5 g?ﬁ?ﬂr élafg«ﬁ%(r;ﬁiﬁ 153?53 o )' 5?79((%[ gl%em 8 (§M+H) 498.

g gRorated to dryness. The resi duesvvere
_a'r‘tglﬁ%d‘lﬂed bet ween sat urated aqueous sodi um

@_-g{ i’[@ l@o&bﬂubrdﬂheﬁfﬁalﬂin\ﬂaﬁﬁeﬂbwﬁdﬂmﬂﬁﬁdlﬂi&vﬁ}Znéthvl)-N-prop-
On1 The conbi ned organics were washed wth water

0 €(10 m), dried over magnesi um
filtered and evaporated. The crudes were then
%Ph;%%qd»by flash chronatography on silica, eluting
I ncreasingly pagla xtures of nethyl ene
chlorlde/nethanol ( |O 90/ 10). Fractions containing
r i red produe e conmbi ned and evaporated to
dry\ess The re l“Itlng f8hmwas triturated with

di et f h e rxhexane (1/1) to give a white solid
whi €h gct e
vac

by filtration and dried under

Z title product (54.2 mg); H NMR
Spectru (DI\/BO ) 0.93 (t, 3H), 1.50-1.83 (m 3H)
2.00-2.2 IH), 2.35-2.60 (m H + DVBO), 2.85-
( m I gh(ég?[ é)@hg)ﬁéz f%%;ﬂ_%yl)a?@&g]-g-(;%éh?@algumﬁ_ﬁﬁm(g yl}methyl)-D-
ircﬁﬁne Twak 50(1plbd kvh‘ﬂ515pr?pa¥§y12m&9 uk |a%1|)ana1|% I If\r/gd:esb td that described in

; S S ; Ss

%ﬁ ]feu]rﬁ to@ineathe s propket; ]I_H{NMR Spectrum: (DMSO dg) 1.50-1.85 (m, 3H),

ANy 1'”&. 5430 SRS LUSE), 350 295 g1 1. 204 1y 312

BB, aH)vmsl (rden) a583-al1l (@WSH), 4.02 (s, 3H), 7.23 (s, 1H), 7.44 (dd, 1H),
@7%( 3-chl oro-4-f1 uorophenyl )am noj - 7- met hoxyqui nazol i n

T (504 1N § 98- bt GRakiBel8 44-S2sien. 5BAS #A (EXEHPS.67 (s, 1H), 9.70
& REGRARALI 90, 0F . Alrahli pg meterial) vas coupled with

Example 20
1-({4-[(3-Chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-vl imethyl)-N-

cvyanomethyl)-D-prolinamide

(Process (c))
N~ F

\\\ /<j[
NH
Oy HN cl
SBee
T “

1-( {4—[(3-Chloro-4-ﬂuoropheny1)amino]-7-methoxyquinazolin-6-y1}methyl)-D-

proline was coupled with aminoacetonitrile using an analogous process to that described



10

15

20

D-proline using an anal ogous process to that described
in Exanple 1 to give I-({4-[(3-

w@ hdosos1de f | uor ophenyl ) am no] - 7- met hoxyqui naz oPCTG82004003911

nmet hyl )-D-proline; HNMR Spectrum (DVBO d ) 1.60-2.00

(m 3H), 2.00-2.25 (m IH), 2.160-2.80 (m IH), 3.10-
3.30 (m IH), 3.50 (g, IH, 395(s, 3H), 4.10 (ABg,

s%%é ﬁ(tﬂ)glveggns@ﬂe@roq(p&” Shcctps 90;,}3%%);{’ 55-1.85 (m,
({%U?(%?Sﬁcﬁ_gugb?l uor rjhenvﬁi\grgnahellé%?’ %2 %XH&? 1335 (m,

dJH mHzOJH 68(d)uH); 3.95red, ¥H); 4.08 v, 8H),nard @ 2HFI DZEES 1H), 7.44 (dd,
i%)37 i o9r00(1m 1EDudA Behiyn \1ahi 83 (dd, A HHRY (pu il Hazb54 €8, 1H), 9.68
PG coupl ed with nethyl am ne
Qsﬁ%}%r%ﬁg@oﬁﬂﬁﬁ andl ogous process to that
(E&xmplbelj in Exanple 16 to give the title product; H
NVR Sect{um Ol 510 1. 8% (m 3H) 2 ({0 6220 (m

1eff4-[63-6 f=tlnexophenylyaming |- D
3 3.62 (d IH 3.95 (d IH,
Mlﬁnﬁ“&gt&l@ '%‘r?,"“ de 2" 44 gdd |H)H) 7. 65(3 7, 72)

(Prockdsl) ) 7. 76-7.85 (m IH) 8.15 (dd, IH), 8.39 (s,
IH) 8.57 (s, IH, 9.68 (s, IH; Mass Spectrum (M-H)
4447 Exanpl e 18

|- ({4-r(3-Chloro-4-~f Lworophenyl ) an nol- 7- met hoxyqui naz
ol i n-\6- yI } et hyl @ ycl opentyl - D-prolinam de
(Rege¥ss (c)) uy

- ({#-[
ol i A-6¢Y

3-chl or|o- 4-f ué)r ophenyl ) am no] - 7- met hoxyqui naz
yRN- Dproline was coupled with

cyc ent ngJusi ng an anal ogous process to that
descri b&dn aMple 16 to give the title product; H NWR
Spectru (DVsOd ) 1.00-1.90 (m 7H), 2.00-2.20 (m

2. 95- 3, ]
3 08 § (%I%m&%lo&;m f?"é‘é"% H%’]??‘ et Yég}“@%"%'y”methyl)'u
ﬁrc%isﬁe gxﬁag gbll(rbled WitBN, N—ﬁﬁn«%tﬂylet.% necﬂaﬁﬁre(%sﬂ%l a&')rﬂnaidg%us process to
that dtrspaﬂbedv@%&asp&w tmgive (lieme prodict; EB&M (DMSO ds +

- 7- i naz

ot EOT P00 0ot 4 BOEARREND) HU0D0 (B PHHEOE, 11 +
DMSO0), 2.65 (s, 6H), 2.85-3.12 (m, 3H), 3.12-3.22 (m, 1H), 3.22-3.35 (m, 1H), 3.35-
3.60 (m, 1H), 3.70 (d, 1H), 3.89 (d, 1H), 3.96 (s, 3H), 7.23 (s, 1H), 7.35 (dd, 1H), 7.70-
7.90 (m, 1H), 8.10 (dd, 1H), 8.50 (s, 1H), 8.54 (s, 1H); Mass Spectrum: (M+H)" 501.
Example 22

1-({4-[(3-Chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl¥methyl)-N-[(5-

methylisoxazol-3-yDmethyl]-D-prolinamide

(Process (¢))

O\N/ /@(F
NH
Oy HN cl

1-({4-[(3-Chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-D-

proline was coupled with N-[(5-methyl-3-isoxazolyl)methyl]amine using an analogous
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25

2-vn-| -yl -D-prolinamde (Process (c)) _
| -({4-[(3-Chl oro-4-fl uorophenyl)am no] -7-nmet hoxyqui naz

W@Ri08AB154 } met hyl ) - Dprol i ne was coupl ed with PCT/GB2004/003911

propar gyl am ne usi ng an anal ogous process to that
described in Exanple 16 to gi-ve2the title product; H
NMR Spectrum (DVMsO d ) 1.50-1. 85 (m 3|—|) 2 00- 2. 20

2..80-
é)nécf:s{%) th?.t'_(iféscrg) %zn i—"%a@g&e(]‘ﬁ to 2t thgtl@qpx(qglucq }(_ﬁNM'iQ Spectrum:
Q’D&@Séd}) 1(?5 1@@} }1?22 662 2%'?%1 1 823214 & 3Hk')%%572%§ (m, 1H +
@Mﬁ@ 2%@[&2 (hbUH) &3. n@3(3§ (m, HH, + B®)73 65 (d | ]|'Hl),, 39046, 3H), 3.96 (d,

1P 3D (@ 0 5 T8 ) b b} Mo NPl R e Fa5.05-8.20
. 128 93 0351 e o Y PPTRASVY! dmPORISA! FIBTMISs Spectrum

(Process (c)) 1
628- f | uor or henyl ) am no] - 7- met hoxyqui nazol i n- 6-yl
}nethyl )-Dproline was coupled with am noacetonitrile

Mbanal ogous process to that descrl bed- Il - in
as R L] ey pr.odue .eiréjm

m@@zﬁ@m@' diki-2-y DABBmIR, 85 3. 02 (m | H), 3. 15-3.35

3.68 (d, IH), 3.93 (d, IH, 4.00 (s,
%BI;OCCS&(?L)% (d, 2H), 7.21 (s, IH), 7.44 (dd, IH),

775790(m IH), 8.10-8.23 (m IH), 8.33 (dd, IH,
. (s, IH), 9.68 (s, IH; Mss

C& a Exanpl e 21
or o 4- 5 uor ophenyl ) am nol - 7- net hoxy

et hvl )-AN-12-
( i ng)ethyli-D prolmam de (Process (c))
| - ({49 (3<ChNor o- 4-f | uor ophenyl ) am no] - 7- net hoxyqui naz
ol i n- é yl } et hyl) - Dprol ine was coupled with

ng an anal ogous process
N N D|4rf%3t hl>{1|0reot E )Hugpoep eny )a?r%ng]s’li-n%thoxyqumazo%ne 6- c?arbaldehyde
(prepared as described in Example 3) was coupled with 2-[(2S)-pyrrolidin-2-yl]acetamide
using an analogous process to that described in the equivalent step in Example 3 to give
the title product; 'H NMR spectrum: (DMSOdg) 1.53 (m, 1H); 1.67 (m, 2H); 1.95 (m,
1H); 2.21 (m, 2H); 2.47 (m, 1H); 2.82 (m, 1H); 2.95 (m, 1H); 3.42 (d, 1H); 3.95 (s, 3H);
4.10 (d, 1H); 6.79 (brs, 1H); 7.20 (s, 1H); 7.29 (t, 1H); 7.42 (brs, 1H); 7.51 (m, 2H); 8.30

(s, 1H); 8.43 (s, 1H); 9.79 (s, 1H); Mass Spectrum: (M+H)" 444.

The 2-[(25)-pyrrolidin-2-yl]acetamide starting material was prepared using the
same methodology described for the equivalent step in Example 3 from [(25)-1-(tert-

butoxycarbonyl)pyrrolidin-2-ylJacetic acid; 'H NMR spectrum: (DMSOdg) 1.22 (m, 1H);
1.62 (m, 2H); 1.76 (m, 1H); 2.13 (dd, 2H); 2.71 (m, 1H); 2.81 (m, 1H); 3.20 (m, 1H);
6.71 (brs, 1H); 7.34 (brs, 1H).

e - Oy
N‘ N

O
boc 1. EtOC(O)Cl, EtyN, THF, <-15°C then NH,OH 0
2. HCl/dioxane
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that described in Exanple 16 to give the title
product; H NMR Spectrum (DVMSO + D COOD) 1.60-2.00 (m

W@R0F/0LHEs COOD), 2.00-2.20 (m IH), 2.30-2.60 Poy/GB2004/003911

DMSO), 2.65 (s, 6H), 2.85-3.12 (m 3H), 3.12-3.22 (m
IH), 3.22-3.35 (m IH), 3.35-13360 (m IH, 3.70 (d,
IH), 3.89 (d, IH, 3.96 (s, 3H), 7.23 (s, IH, 7.35
%m 7.70- 7.90 (m IH), 8.10 (dd, IH), 8.50 (s,
F (s, IH); Mass Spectrum: (M+H) 501. Exanpl e

olidi e 1 ( 5-
thvl i(s) xazol - 3-vl ) net hyl 1- D- prol i nai ni de (Process

I - ({4-[(3-Chloro_A.fluorophenyl)amn no] - 7- met hoxyqui naz
roline was coupled with

EI yl ) met hyl ] am ne usi ng an
o that described in Exanple 16 to
gi ¥e'Nhe eYnroduct; H NVR Spectrum (DVSO d )
. 3H), 2.00-2.25 (m IH), 2.28 (s, 3H),
2.35-2.?65 m NH + DMBO), 2.83-3.02 (m IH), 3.10-3.35
(m H+HO, 3.66 (d, IH, 3.90 (s, 3H), 3.96 (d,

( d d ﬂ’_@? l%lo%g%@ppﬁ?ylfaﬁ}mo]gg gg:tlg)Xﬁ@&lpgﬁthW-carbaldehyde was
8elﬁﬂe(ﬁw1?tﬁ 4RN1, B-lfﬁlazcﬁld%% ﬁ?mbbﬁrmdg u E§(aﬁ ’aPAIE%%usgprggess to that

| H); Mass Spectrum:
QeSC(IE@} inf th¢ {:quwz(l&atcstﬂpan Emnlﬁ)laﬂatmgm@rhylu)ﬂalprdsmict 7HrNM}iD

g&k@@g@@%&m 0l A5 1) 328" G8 'HB! 876 %8 35498 11397 s,

I h )
s g, oA 0N\ B EPSLBOERYT .
&A_é (&dEh! 845 \(w tlﬁl);29 B2 ESS)IHEDyIVIasmISpgcmu - NI}Hyet4am de
usi ng ﬁ @ﬁti ousl rocess to that described in the
equi valeh g“f‘%‘?l i Fabaxanyde stadtingeatesial s prepared using the
Mn%jlﬁgﬁlodﬁog%/% &&%%d%?h%%&@@gleéﬁwﬁl 1%%31@% iﬁﬁ)m &R)-3-(rers-

lzltaﬂyo(arbony]ﬁl)l 3-&1%]1(1111}3—4-4:&!)0}@/114%m(dle NNIR S%e&ﬁmﬁ S({DMSOdg) 2.85
D s a3 G S 08 (D’ 442 (08B 7 (18 (brst 0 7.44 (ors,

BIf3 (s, IH; 9.79 (s, 1H; Mass Spectrum (MH) 444.

0 o)
SNOH - S NH
N, - \_N 2
boc 1. EtOC(O)ClI, Et;N, THF, <-15°C then NH,OH

2. HCl/dioxane

Example 25
1-({4-[(3-Chloro-2-fluorophenyl)amino]-7 -methoxyquinazolin-6-ylimethyl)-N-

methyl-D-prolinamide
(Process (¢))

Oﬁ_jN\ HN cl
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The 2-[(2 )-pyrrolidin-2-yl]acetam de starting
mat eri al was prepared using the sane net hodol ogy

walemsoediedl for the equival ent step in Exanpl e BCT/GBR004/003911

[(2S)-1-(tertbutoxycarbonyl) pyrrolidin-2-yl]acetic
acid H NVR spectrum (DVSQd -)114-22 (m IH); 1.62 (m
1.76 (m IH); 2.13 (dd, 2|—|) 2.71 (m 1H; 2.81

I H) .
(bglc l @é{é{%&éo@b%—ﬁ%m&qﬂgﬂ) }:7ﬂ£%h0)mq§1g}q(zgﬂns b- yl}l_r?lethyl)-D-
41
P T e oo,
m‘onb]puﬂﬁ OLaB- k| hE2 hmt@l) dnd3k-hydroxybenztriazole (70 mg, 0.52 mmol) were
b d P
A S S o e i
%1‘136\)9&1’ g\”nji 0.42 mmol and the mixture stirred over
az 011 n C ar r?

(4|7)-I de usi

At agmom qempeﬂm&et Thé haaﬁludg scluubﬁs oak ﬁeztté‘tﬁtoesmc\éﬂﬂ @iH above
step.in Exanple 3 to give the title product: H NWR
Spaifties of Letibcd(3yd 1@6&!@1aelaaoprpwl)ca@odsnp@mhydrwhlmmw9—

S lon et gyl gyt syl b wShiagain aacea

IAl-fber 1110517 thetmixtur wa8cddled, ﬂlluieﬁl)wﬁlﬁets;)_ﬁ adctatel thhshed-vAth brine (x2),
Mass Spectrum (M- 448

éﬂ?@b))Yffr'l?,a&nﬁ?lamullfaﬁen@here@ anbengatisedsenter raqigccrrhpresaum The

R

hﬁ%ma}/dlbblbtdiﬂétﬁmqamgfbyél)/c the title &)roduct as a white foam (100 mg,
I t.hi azol i di ne~4- car lic aci NMR Spectrum

: (PASOGy) 92((od 3HD+3-12 Gn.7BY, 2,411 (), 1H); 2.64 (d,

50 e o A ke P, o
?-S?Lﬁ;ll??%mgp?r %meﬂf(orzop 88n3y8| S am )ngl45 " n%s}tD gXS)(/)q(lSJI lf%:-ZI':I)ZMaSS
Speqiugr(MdBt Ueg4h) - | Viret hyl - D- prol i nami de

The 1-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-
D-proline starting material was prepared as follows:

4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with D-proline using an analogous process to that described in Example 16 to
give 1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl ymethyl)-D-
proline; "H NMR Spectrum: (DMSOdg) 1.77 (m, 2H); 1.91 (m, 1H); 2.10 (m, 1H); 2.60
(m, 1H); 3.19 (m, 1H); 3.42 (m, 1H); 3.96 (m, 4H); 4.15 (d, 1H); 7.20 (s, 1H); 7.26 (t,
TH); 7.46 (t, 1H); 7.52 (brt, 1H); 8.42 (s, 2H); 10.0 (brs, 1H); Mass Spectrum: (M+H)*
431.
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(Process
(c))!-({4-[(3-Chl oro-2-fluorophenyl)am no] - 7- net hoxyqu

WO p@zobdise 6-yl }met hyl ) - Dprol i ne (150 ng, 0. 35 PemIGB2004/003911

| - et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de
hydrochl ori de (100 ng, 0.52 mmok) and

1- hydroxybenztriazole (70 ng, 0.52 mmpl) were stirred
in A*-di methyl formam de (5 m). Triethylamne (170 m,
1.22 mmol) was added foll owed by nethylam ne

BB hgr i de (28 ng, 0.42 nmol) and the m xture
Stirre

St over night at roomtenperature. The resulting
hiws-hfladenphien oddTdméthe x pdpeiviazslitR Gyl ih@hyl)-N-ethyl-

| -.et hyl - 3- (3-di met hyl am nopropyl ) carbodi i m de

Mde 1- hydroxybenztriazol e, triethylanine

PebcBRiBY! am ne hydrochl oride were again added. After

1 hour the mxture was cool ed, diluted with ethyl

acetate, washed w bri ne (x2) dried over nmagnesium

sul fhtes filter d concentrated under reduced

rﬂﬁaésure Then 3 were purified by flash

ongSi G2 eluting with

Monmet hane (2/98) to give the title

pr c wrte foam (100 ng, 65%; "~NMR Spectrum
(DMSOdoi 172 m 3H); 2.12 (m IH; 2.41 (m IH);
2.64 ( 3H); 2.97 (m IH; 3.12 (dd, IH; 3.62 (d,

I({-D ; | ED(?&;(%%MI()J%M ﬂﬁo@@h&ﬂ;‘y_/)a%hﬁo] 7zm3ﬂlo§(g%u1ﬁaﬁ)ohn76 ﬁ@methyl)-D-

grolige (s cpppled g/ng@tl(}éanumpmydmglslgn@mng aunranz(ldigdus Iﬂ)ocess to that

ABrincBoranmels 46 2 eive heieamor et M Snestruan RS Ad) 097
BH);N- B {th }3TE); lelz)(m DEpr D42 08, STRLURNE, TBHSS. 1 G lmIS); 3.65 (d, 1H):
Er epared as fol

9? ((@, 1¢hx 3:98-(9- 3rH)uarza i1 §.30ritn bID; 77 5erh ) Ui76abn) 1H); 8.38 (s,

S Ul T R st P, bl o 18 1o

Ekﬂlﬁ ledd - [(3 -chloro-2- fluorophenyl)am no]
1-(fARB RS FRARbDAG Lblis:
peciru , P —=
mmmw: 3.19 (m IH); 3.42 (m IH);
&, 4.15 (d, IH); 7.20 (s, IH; 7.26 (t,
%?06557 IH); 7.52 (brt, IH; 8.42 (s, 2H); 10.0
(brs, 1H); I\/as Spectrum : (MH) 431. Exanpl e 26

[ -({4-r(3-Chl @ 2-f 1 uor ophenvl ) am nol - 7- met hoxyqui naz
O&N-6- vl } mt ™M >y V- et hvl D- prol i nam de

1-({4-[(3-chloro-4-fluorophenyl)amino] -7-methoxyquinazolin-6-yl }methyl)-D-
proline was coupled with dimethylamine hydrochloride using an analogous process to
that described in Example 16 to give the title product; “H NMR Spectrum: (DMSOdg)
175 (m, 3H); 2.09 (m, 1H); 2.45 (q, 1H); 2.77 (s, 3H); 2.97 (s, 3H); 3.07 (m, 1H); 3.55
(m, 1H); 3.77 (d, 1H); 3.86 (d, 1H); 3.93 (s, 3H); 7.19 (s, 1H); 7.28 (t, 1H); 7.51 (m, 2H);
8.28 (s, 1H); 8.43 (s, 1H); 9.86 (s, 1H); Mass Spectrum: (M+H)* 458.
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15

(Process (c))

| -({4-[(3-chl oro-4-fluorophenyl)am no]-7-met hoxyqui naz
W@Ri08AB154 } met hyl ) - Dprol i ne was coupl ed wit h ep¢yGRAOABO3911
hydr ochl ori de usi ng an anal ogous process to that

described in Exanple 16 to giveaethe title product; H

NVR Spectrum (DvsQd ) 0.97 (t, 3H); 1.72 (m 3H);

120lgl 0 2,42 (M TR 2,98 (m 11 3.10 (m
iﬁ,—é‘—@&(d IH: 3.92 (d 1) 399 (3, 3H); 7.23
(¢ ) ddke . ) il CLH

I piolinbinid& 8. Exarrpl e 27
| ~((4-r(3-Chloro-2-fluorophenvl)am nol-7-nmet hoxyqui naz
o(ﬁ(’%e@ éﬁ} met hvl) - ~Vvdi met hyl - D-prolinami de (Process
(c)) - - F ?21-(
- 7- met hoxyqui nazol
cougplebtibni t h di
anal o ous proce st

(3 -chloro-4-fl uorophenyl)am noj
6-yl } nethyl)-Dproline was

Q ne hydrochl ori de using an
that described in Exanple 16 to

g_l,lcyﬁ 0 N uct; H NMR Spectrum (DMsSGd ) 1.75
IH) 2.45 (q, IH); 2.77 (s, 3H);
97 (s 3N07 (m IH; 3.55 (m IH; 3.77 (d,
IH) (d IH); 3.93 (s, 3H); 7.19 (s, IH; 7.28

NI AR N XL -
ca8pled wﬁtﬁfBS)(éihQﬁbsay 5 p%ﬁhélﬁ’sﬁ&gm%iéhapg%ﬁk PRJ]cés7s' B ¥y ibed in
ui nazolin-6-yl} -3- hvdroxy-L CI

Erampleskto(giyg thm t1t1e product 'H NMR Spectrum: (DMSOdg) 1.64 (dd lH) 1.76

(ot 8% A e S BT W R B 3.75 R A B Y 96 0386 461 0, 1,

353, ot 1REh Lo, 1D, SRSLOSRUSBIOCAE, 1750

that described in to ¢

HENNERS G5 e tHL); B0 (DNIBOS.45 (4, 160); 94d (s, |1E||1) Mhs¢ Spdofund: kVi+H)" 446.

2 67 %ﬁéé‘{b 5?’ hmx}’-ﬁ-mghr(eostarppg magc%al wla_lg pregareg ag gollows

(3S) 1 -(tert-butoxycarbonyl)-3-hydroxy-L-proline was coupled and deprotected

analogously as for the equivalent step in Example 3 to give (35)-3-hydroxy-L-
prolinamide; "H NMR Spectrum: (DMSOdg) 1.57 (m, 2H); 2.90 (m, 3H); 4.14 (m, 1H);
4.84 (brs, 1H); 7.00 (brs, 1H); 7.30 (brs, 1H).

OH - -
) e
boc 1. EtOG(O)C|, EtN, THF, <-15°C then NH,OH

2. HCl/dioxane
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4.15 (bra, IH); 5.11 (d, IH; 7.19 (d, IH; 7.22 (s,
IH; 7.30 (t, IH; 7.46 (d, IH; 7.50 (t, IH; 7.56

W@ 290524156 8. 40 (s, IH); 8.45 (s, IH); 9.77 (s,PCHAB2004/003911

Mass Spectrum (MtH) 446. The (3S)-3-hydroxy-L-proline
starting material was preparedilas foll ows: _
(35)-1-(fer?-butoxycarbonyl)-3-hydroxy-L-proline was
P, l&gzgnd deprotected anal ogously as for the

s

. S,
IH. n QHH\- NH -N
C 1. OC(O)CI Et N, THE, <-15C then NH OH 2.
ABocisdan

edtirvarént step in Exanpl e 3 to give

neExaane 29 _
(3Jg)-1-({4-r(3-chl opQ-2-fl uorophenyl)am nol-7-nmet hoc
yqui nazolin-6- vl} | ) pyrrolidine-3-carboxande

(Process (a)) HN

4- [ 3-chloro-2-f1 he%lyl ) am no] - 7- met hoxyqui nazol i n
e-6 ba"detrfythe " Was coupl ed with
(HBN?) - roI ne- ,;’J- car boxam de usi ng an anal ogous

pfocess tolthat d¥scribed in Exanple 3 to give the
title product; H NVR Spectrum (DVBQd ) 1.93 (q, 2H)

iy 4 Eilhro-Figfusrdy b dingy £ m%homf?a?%oi“ffﬁféaﬂ?ﬂ@yde was

(:Suplbd'&wthbﬁﬂp)(rﬁﬂﬁhnéﬁb?ra)&aa&dé @Emg laﬁ'hnal@gcﬁﬂg gﬂ%esgw that
S,
gg\%glb{(aém E)I(_quply 34 @ive Theetitle product; H NlV[R Spectrum (DMSOds) 1.93 (q,

PR B0k 8 BT 1 PGB PR NPl Csbiigs G, 38D

6 73 (Bfgom) vml @dried 7ta (Brss el S Rf1Hher ts'? lHnY Zﬂé 8%5 (s, 1H):;

hy su fony oxy pyrro idine- -carboxy

$4§4S nhH)B?SBIGS MSSMMH(M&HQ 43Rt | on m xt ur e

The resultin el | ow
heat e‘ii‘hablg pyrro 1é1ne uéasfboxanﬁde starting material was prepared as follows:

Powdered sodium cyanide (550 mg, 1.3 mmol) was added to a solution of tert-
butyl (35)-3-[(methylsulfonyl)oxylpyrrolidine-1-carboxylate (2.0 g, 7.54 mmol) in
DMSO (10 mlI) and the reaction mixture heated at 80°C for 4 hours. The resulting yellow
mixture was cooled and brine (4 ml) and water (4.5 ml) were added. The mixture was
extracted with diethyl ether (x3), dried over magnesium sulfate, filtered and concentrated
under reduced pressure. The residues were purified by flash chromatography on SiO,
eluting with diethylether/isohexane (50/50) to give tert-butyl (3R)-3-cyanopyrrolidine-1-
carboxylate as a colourless oil (579mg, 39%); "H NMR Spectrum: (DMSOdg) 1.39 (s,
9H); 2.08 (m, 1H); 2.18 (m, 1H); 3.34 (m, 4H); 3.53 (m, 1H).

'

tert-Butyl (3R)-3-cyanopyrrolidine-1-carboxylate (575 mg, 2.93 mmol) was
dissolved in 4M HCl in dioxane (15 ml) and stirred at room temperature for 2 hours.
Water (0.5 ml) was added and the mixture stirred for a further Shours, concentrated under
reduced pressure and the residue dissolved in methanol. The solution was absorbed onto
an Isolute® SCX column, washed with methanol and eluted with 7N ammonia in

methanol to give (3R)-pyrrolidine-3-carboxamide as a semi-crystalline solid (285mg,
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m xture was cooled and brine (4 mM) and water (4.5 nl)
wer e added. The m xture was extracted with diethyl

we@eiwen2dizad) , dri ed over magnesi um sul fate, filPere#2@ndo391l

concentrated under reduced pressure. The residues were
purified by flash chromat ograghg-on eluting with
diethylether/isohexane (50/50) to give tert-butyl

JorR rrol ox te as a _colourless
Sy RSB, B £ 35 Gt i 55 360 g5 170: 665
S(bi)s,IH)%ZS((mrslll&b; 2.18 (m IH; 3.34 (m 4H); 3.53

t7t-Butyl (3i7?)-3-cyanopyrrolidine-|
&Bﬂ@!ﬂlﬂ.ﬁﬁate (575 my, 2.93 mol) was dissolved in 4M
L | j m tenperature
ot L RO [x e methoxye Eﬁégﬁﬂiiure

inhétB ol roﬂdﬁn@fi&‘%{)oﬁ}ﬂﬂfe concentrat ed under

reduced pressure an & T&si due di ssol ved in
Riokessdh)) The sol uti on was absorbed onto an |sol ute(r)
SCX col um, washed wi th nmethanol and eluted with 7N
anmoni a i n net hanol gi ve
(3/?)-pyrrolidine- boxam de as a sem -crystalline
soldd (285ny, 850)6' HXIVR @pect rum  (OVMBQd* 1.75 (m
2F02“. < héFQO (m IH; 6.65 (brs, IH; 7.25
@v e)

) -1 -({4€)r ¥ Chlior o- 2- f | uor ophenyl ) am nol- 7- net hoxyq
ui nazol i n- 6- v||nethyl)pyrrolld|ne 3- car boxam de
(Process (a)) '
[ ( 3- cAtlét éhlgrq-%ﬁl@p@@h@nﬂda)mm]nb]nethoxyqumazohne 6-carbaldehyde was

bal,dehyd led with
AR A ARSI e couml e L,
fiBdint ; Bedl {%
???l ° (ﬁ}no%ﬁ??ﬁéw@ o tslﬁgg%drp&?n@@"@imﬁw ey %Od@ 1.93 (g,

BHBE. 30 m2H); 29518, UH; 2|$—T)(m 22I8)73(7m(d,2]-lli) 33767(& uen) 3.96 (s, 3H);

6.7 s 7: 55 1D Fotod 1R an @ ilp! P57 g 2l ohis s, 1,
843%s, 131); 9.85 (s, 8}14%@ Spebbium9 1\%}1 43 (? H); Mass

Spectrum (M+H) 430. The (S™- rroI I di ne- S- car boxam de
st ar t Thg( Pefrrphdiln@oészaﬂrcmpmncmistaHng alateaiad wab prepatedtay Follows:

35 olidi ne-|-carboxyl ate was prepared
l(JSI Z]gl%(ﬁ%%u%ga(ﬁé)r 5 cyanopyrrohdme 1-carb¥>xylate was prgpargd using the same

methodology as described for the equivalent step in the previous example from fers-butyl

(3R)-3-[(methylsulfonyl)oxy]pyrrolidine-1-carboxylate. 'H NMR Spectrum: (DMSOdg)
1.39 (s, 9H); 2.08 (m, 1H); 2.18 (m, 1H); 3.34 (m, 4H); 3.53 (m, 1H).

(35)-Pyrrolidine-3-carboxamide was prepared using the same methodology as

described for the equivalent step in Example 29 from (38)-3-cyanopyrrolidine-1-
carboxylate. '"H NMR Spectrum: (DMSOdg) 1.75 (m, 2H); 2.70 (m, 4H); 2.90 (m, 1H);
6.65 (brs, 1H); 7.25 (brs, 1H).
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nmet hodol ogy as described for the equivalent step in
the previous exanple fromtert-butyl

w@ 300326354 ( et hyl sul f onyl ) oxy] pyrrol i di ne-| - cap@D&BR@t©03911

H NMR Spectrum (DVBOd ) 1.39 (s, 9H); 2.08 (m IH);

2.18 (m IH; 3.34 (m 4H); 3.B8-(m IH. _
(SSM- Pyrrolidine-S-carboxam de was prepared using the

ne odol ogy as described for the equivalent step
e 29 from

(@Rqu]&g@ Q@&%{)&l—fg% &EEE%[ ?IE }le-‘ zﬁ-tlﬁetg'(jwﬁltna o'iﬁ\ 6V nethyl)-4-

y . LI}
@théxvtDrmrolinkinide’ . 25 (brs, | H) . Exanple 31 (4 )-| -(
4-r 3-Chloro-2-fl uorophenyl)am no -7-methox q

i(Repr6t5 @D6- vi et hvl) - 4- et hoxy- D-prol i nani de (Process
(a)) EXO

4-[(3-chl oro~2-f ophenyl’) am no] - 7- met hoxyqui nazol i n
ep8;dk bal dehy poupl ed wi th

(4/2)-4-ethoxyr D-prol nam de using an anal ogous
ndescribed in Exanple 3 to give the

;. M NVR Spectrum (DVSGd ) 1.03 (t, 3H);
 N.41 (m IH); 2.54 (d, IH); 2.96 (d,

Fp: 3.08 (t. IH: 3.31 (m 2H: 3.58 (d. IH: 3.96
(m 5H); 7.14 (d, IH); 7.23 (s, IH; 7.30 (t, IH;

7 36 (d, IH; 7.50 (t. IH); 7.57 (t, IH,; 8.38 (s,
474 '8I"fh§§( g%m b 'ﬁueotrﬁglgg 1E> pr oﬁﬁ% %2q§%§?§1{dﬁg’ﬁ C&Mﬁhghyde was
waupicd alithydR)- predmydm-paﬂmﬁmhdeomg g dd@logouspfocédd td tHat described

GE}E lb Ag O, acetone

D ypIe o BV 5 xR Spas g, EMSOMHEORES3ED: 179
I

RO 1 RS B S R O 85

diye3.96 ey SHYtAI4 @; EH})WIZ?) (s 1H) 7.30 (t, 1H); 7.36 (d, 1H) 7 50 (t. 1H);
veroli 2-di car boxvl at e: N

S50dbri5Hh & CBtaatD, £80 (HHE B8 (& Tiyiass Somotrems QR 474,
1.38 ffe (91@-4—6&1o§§-ﬂ-ﬂ}ohhﬁnde?sta§§né fHatenHP was prepared as follows:

0] 0
HOII:,O..\“[( E’tO i, ,.\\\[(
OH O OEt
N N

‘boc Etl, Ag,0, acetone .

Y

boc

(4R)-1-(tert-butoxycarbonyl)-4-hydroxy-D-proline was reacted with ethyl iodide
under the same conditions described for the equivalent step in Example 10 to give 1-zert-
butyl 2-ethyl (2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxylate; 'H NMR Spectrum:
(DMSOds ,100°C) 1.06 (t, 3H); 1.20 (t, 3H); 1.38 (s, 9H); 1.98 (m, 1H); 2.36 (mn, 1H);
3.21 (dd, 1H); 3.39 (q, 2H); 3.58 (dd, 1H); 4.09 (m, 3H); 4.21 (dd, 1H).

0O 0O
EtOu,,Om\\{( EtO I:.,O..\\\{(
OEt > OH
N N

*boc LiOH, THF/H,0 *boc

2-ethyl (2R,4R)-4-ethoxypyrrolidine-1,2-dicarboxylate was hydrolysed using the
same methodology described for the equivalent step in Example 10 to give (4R)-1-(tert-
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3.21 (dd, IH); 3.39 (q, 2H); 3.58 (dd, IH); 4.09 (m
3H; 4.21 (dd, IH. EtQO,, Et ,,, . CBEt OH N - N boc
WO R@K026IK-/ H boc 2- et hyl PCT/GB2004/003911
(2i?,417?)-4-ethoxypyrrolidine-|,2-dicarboxyl ate was
hydr ol ysed using the sane net.hggol ogy descri bed for
the equi valent step in Exanple 10 to give

| ).- 4- et hoxy- D- pr ol H NVR
%WC aéﬂoert But °Xxyy‘fa{138@,y mw&gm&fds 109k, 1.08 (¢,

zﬁ.??l-%?‘é%'%%a%-g? B, D3 im 1ep 0 SRl Gy S0 00 oo 1

BL@ (dd, \THM. 19 (ddOHIN EtOC(OQ Cl, Et N, THF, <-1 C then

NH OH 2. / di oxane
(4/?)-] -(:‘_gr’? But oxycar bonyl ) - 4- et hoxy- D-prol i ne 2@
cBpt deprotected using the same M®h d as
descr\iibdd f & thmi‘val—fmt—st‘fgf’fn Exagpl t oNH,

give (4iB)s4- EIE@Q(G)@IFE&N TRR-fie¢ iHdnNVRoRPect T um

(DMVBOd )"B 05 o( ficydidthne 1. 69 (m 1H); 2. 13 (m 1H);

2.75 (dd, IH): 2.86 (m 2H): 3.33 (q, 2H): 3.39 (dd,

| H) 343)%1-((mt—]Blh-l))xycﬁr‘tﬁ)hyl)bl’-ﬁthoij%)—prﬁhﬂﬁwébé@pldd‘ﬁnd deprotected

(“&’5‘)% t‘ile 9(3{11? IeRogelpey & desenibedfopihe sgniyalsnhyensin Feempleydto give
HAREL B 1Y kTl ikl Spolibhn? fi8kdey P8'd, 38 €65 G,

Pr'ocess

4H)(B1% hhpm) 2 751 (ucu Ty erssl (g 2037 (reH) X 39 wid)azn) 3.88 (m,
e §81 DL A0 9556, 1),

Example 32
48)-1-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-4-

(dimethylamino)-L-prolinamide

(Process (a))

Cl

4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with (45)-4-(dimethylamino)-L-prolinamide using an analogous process to that
described in Example 3 to give the title product; "H NMR Spectrum: (DMSOdg) 1.66 (m,
1H); 2.06 (s, 6H); 2.26 (m, 1H); 2.54 (m, 1H); 2.81 (m, 1H); 2.92 (dd, 1H); 3.17 (dd,
1H); 3.61 (d, 1H); 3.88 (d, 1H); 3.96 (s, 3H); 7.20 (d, 1H); 7.22 (s, 1H); 7.30 (t, 1H); 7.41
(d, 1H); 7.51 (t, 1H); 7.58 (t, 1H); 8.40 (s, 1H); 8.45 (s, 1H); 9.78 (s, 1H). Mass_
Spectrum: (M+H)" 473.

The (45)-4-(dimethylamino)-L-prolinamide starting material was prepared as

follows:
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coupl ed with (4S)-4-(dinethylam no)-L-prolinam de
usi ng an anal ogous process to that described in

wEx@PEasa@ to give the title product; H NVR SpRCT/GBR004/003911

(DMsQd ) 1.66 (m IH); 2.06 (s, 6H); 2.26 (m IH);

2.54 (m IH; 2.81 (m IH,; 21@2-(dd, IH); 3.17 (dd,
IH; 3.61 (d, IH; 3.88 (d, IH; 3.96 (s, 3H); 7.20
(d, IH; 2 (s, IH; 7.30 (t, IH; 741(d II—|)o

. 7.58 (t, IH; 840(? |H)H)\ 45 (s
I Va Spectrum (M-
(45) (\]dl e l_I!1yll_|)am no?SL B?ol I nam de st a%t iﬁ%ﬁéﬁ"&l

was prepdjoed ds (GO oivaBig,ON, @-OHPGSONaBH CN ,

MySO 2. Et O @ EIQCEYCING N, HIFF, £14BGhdrvem,ONH OH 3.

HCl / di oxane SCBJIHam[cxaaBObor ohydride (1. 0 g, 17.4 mmol)

was added to a stirred suspension of (4S)-4-amno-| -(

ro- butSQﬂW@ﬁMn?@l))thrpiedlll(}g 10 ¥. 9mg]) Wias3ldedrad J stirred suspension

SEEEDaHiraeh A b thdond- ﬁsor%% %1 % 474 s, gpesiom
@hilfate'(hg A 8%9'&1%1?1??{3{&}2 O%él conce r at 816%(@}13? ?nethémol (30

hour s, cool ed
pm]ésghﬁ: eesulling nixtudewasnkeateddit 450 fee @ hdmrsnebdjiam,diltered and
SCX col um, washed with

I
AR ARt ded %w%%tﬁé T e e ometml, bsored

f S
PQ% zfr@lés@ﬁﬁbe‘gglé)n{ect\()e 4 ﬁ}tg rnn¥e %%}T%;]cfj elH%(c?l WifS 9 %8S nonia in
tudtlenioy | Therifiteate Owb@ d%porﬂte&@o 8iy8Ess-and AR fe§igibd deMfissolved in

m X e _was Co - 15 C and ethyl chloroformte

G%fﬂilidﬁ?furam(léenm¢ Jrigthylamine Ay mels ¢28m1nal) gﬁ)le wesslting mixture
-0 ted.,a

%Jfg‘regglleggdjg% S?IHCI) %fhg&%%o%ﬁna%é @&ﬂdmqu’! mmolk 1m¥%Faé1ycrﬂofuran 3

sil) waesloaly 4dded. OARteh 00 fifinut&A b bHicRh@sted BRBINNHTh ﬁ?&&&io@%olutlon (8
solution was added and the layers partitioned.

muwatiadded pad theamixgye stiedat O tior 2 hows. Satsrmcbammdnmnechlonde
e L O K T —
negite Hﬁi‘ﬁth‘é@bﬁxbﬁiéﬂ ok g etskiviel |o@§hn§§ﬁe§’i‘ﬁﬁi &@Fa?oo BiYteRA and
gg)n%teht?z?te(\ilm urtldt;,r I1rer21(1:1<r:eedal;rlesns(“ijllrey 'l%?e rggldlrlgsxvt/elig f)inged by flash
chromatography on SiO,, eluting with increasingly polar mixtures of
methanol/dichloromethane (7.5/92.5- 15/85). Fraction containing the desired product
were combined and evaporated to give a white solid (200 mg). This was dissolved in 4M
HCl in dioxane, stitred for 2 hours and concentrated under reduced pressure. The residue
was dissolved in methanol, absorbed onto an Isolute® SCX column, washed with
methanol and eluted with 7N ammonia in methanol to give (45)-4-(dimethylamino)-L-
prolinamide as a white solid (93mg); 'H NMR Spectrum: (DMSOdg) 1.41 (m, 1H); 2.09
(s, 6H); 2.16 (m, 1H); 2.44 (m, 2H); 2.96 (m, 1H); 3.49 (t, 1H); 6.93 (brs, 1H); 7.31 (brs,
1H).
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met hanol / di chl or omet hane (7.5/92.5- 15/85). Fraction
containing the desired product were conbi ned and

weraporased to give a white solid (200 ng). ThPGT/GB2004/003911

di ssolved in 4M HO in dioxane, stirred for 2 hours
and concentrated under reduced2pressure. The residue
was di ssol ved in nethanol, absorbed onto an Isolute(r)

ﬁx coll %gn washed with nethanol and eluted with 7N
n nmethanol to give _ _ _
] 41 3hé ' *‘ﬁa@ﬁb'—&iﬂ imethyl)-

T , LI . 1azy
(%hyﬂﬂp@eﬂiﬂigﬁ-chmpﬁudé (m 2H) 2.96 (m I1H;
%Eﬁo%eést(h))l H; 6.93 (brs, IH; 7.31 (brs, IH.Exanple

(25,45)-1-({4-r(3-Chk] oro-2-fl uorophenyl)am nol - 7- net ho
xyqui nazol i n- 6-yl % hyl) -

[ i, (e %grboxanide (Process (a))

uoL ophenyl ) am no] - 7- net hoxyqui nazol i n
pefeSwas coupled with

QXyPi peri di ne-2- car boxam de using an

to that described in Exanple 3 to

gi ve the kltle product; H NWVR Spectrum (DvsGd ) 1.51

( m I (}ZDH;G ]q_lﬁoro Bor’é?ﬂle & 'r%ﬂj761|n%_%1éx}Qq%ﬁazggﬁ%g-@@aldehyde was
|(cb‘hple§|) with (QMS?&%yd&x?ﬁgéﬁdmé”-@oarﬁébxﬁﬁuc(eqlsﬂ(g"&n’ anlz_\éo]gﬂus process to

7hs ﬂqunbed i) Exampie 3(to givete tile pdpst; “H NMRSpéedirgm; (DMSOdg) 1.51

(5bici 8 g5 G At P T8 310 o

H@%&%B@g\'ﬁ% BrSRA THF )%596‘ él@)’*’imn@ H)ZN"ind 1H); 7.21 (s, 1H);

then ] di oxane
(125, @s)H); 7.30 (t, IH) 751 (t 1H) 7.58 (t, 1H); 8.42 (s, 1H) 8.44 (s, 1H); 9.77 (s,

E{GA buéox car&& )-4- hydroxyplperldlne -carboxylic
4 )dM@§§J@€ﬁBEe Hbr ot ect ed using the sane
et ho%@g@ig@gﬁiﬁ ggdhgﬁ?plf)éﬁdiﬁélﬁ-c%%kéﬁﬂlc@r%'éart?ﬁgeﬂﬁtehgl was prepared as

thbwms) 4- hydr oxypi peri di ne- 2- car boxam de; H NWR
SpectrumO o

HO//', . HO
OH . "
Npo,  1-EtOC(O)CI BN, THF, <-15°C then NH,OH N

2. HCl/dioxane

(25,45)-1-(tert-butoxycarbonyl)-4-hydroxypiperidine-2-carboxylic acid was
coupled and deprotected using the same methodology described for the equivalent steps
in Example 3 to give (25,45)-4-hydroxypiperidine-2-carboxamide; "H NMR Spectrum:
(DMSOdg) 1.32 (m, 1H); 1.52 (m, 2H); 1.67 (m, 1H); 2.61 (m, 1H); 2.75 (brs, 1H); 2.83
(m, 1H); 3.37 (dd, 1H); 3.76 (m, 1H); 4.48 (s, 1H); 6.88 (brs, 1H); 7.13 (brs, 1H).
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(DVsd ) 1.32 (m IH; 1.52 (m 2H); 1.67 (m IH);
2.61 (m IH,; 2.75 (brs, IH; 2.83 (m IH,; 3.37 (dd,

WO RYos/03k136 (m I1H); 4.48 (s, IH); 6.88 (brs, |IPT/GB2003/003911

(brs, IH).Exanple 34
| -C*-rO-Chloro-1-fl uorophenvDamsnol - T- met hoxyqui nazol
n- -vUnet hvD- Snet hyl - L-prolinam de (Process (c)) |

-f{4
é 38 0- 2-f 1 uor ophenyl ) am no] - 7- met hoxyqui nazol i n-

Gr SR ORY o 2rind e—gvm-) 0GRS R mé&nx?%%etﬁx?l) 5-

a 4: 1 m Xtare ol TSUMETS)"

Ty

tmethyhi b mrdlinan(ide 202 m, 1.45 mmol) in tetrahydrofuran
(g n1% re cooled to - 15 C and ethyl chloroformate
((brogs , 1.45 nmol) in tetrahydrofuran (3 nm) was
added drop wi se. After 10 m nutes, concentrated
anmoni um hydr oxi d Dl ution (3 mM) was added and the
xt stlrred 2 OIC for 2 hours. Saturated anmoni um
ride solut?™n Was &bded and the |ayers
dgdheous | ayer was extracted with

t he conbi ned organics were dried

Ml fate, filtered and evaporated. The

resi dueg were purified by flash chromat ography on
Si &2 2 uting with nmethanol/ dichloronethane (3/97) to
give Tl e product as a 4 : mxture of the 5-nethyl
I( 30 ng VIS({@%ﬂﬁ@%or@&xﬁkgorbbﬂﬁwﬁ)M% ‘7Hﬂéth&y§%ﬁ§%zéhr@6 SPfmethyl)-5-
Ineﬂyl( rollip (585,188, . ﬁfl,mmje[) as 24 GlmQ(mre bfhhe 521:11%’511 1(smmers) and

lﬁ%th}ll%m 8%6)2%)2 eﬁg 1 ﬁgl)mm%I ghfe ra@qrgﬁlran%SGéﬁ]vs(eae'_%qqlﬁd to —15°C and

%th}4chl$rc§&1ﬁaﬁ'& 5031'?)8’ m¥, 14@ 1ﬁﬂib})|1ﬁ|)cetraﬁy§r8f1{r9ﬂ € Fﬁ) w% a%ged drop

(m 2 74 m = m nor 1| soner
m;% Qj@dt&mmute(sl\[kdﬂ):em%d MOmum hydrox1de solutlon (3 ml) Was added

ﬁgﬁf' éllé{%l}r Ttu%?&? t20 élfareig ﬁ&lrs L5 Eﬁa{:ﬂtq‘, e mst agc))(gc(ﬂeuslolill?tlzon was
HBA&T drdl thé’\’Pa%eI@ %Rﬁfoﬁgd appd ule&}&slai/eryvas eXHacted with eth I1 acetate and

4-1 (3- Chl or 0- 2- f uor ophenyl”)am no ui naz
¢hegsopzhiteal Qi’ghmd@wm@&ln@d wp¢radagrietionbsuifiate ﬁlteﬂed pho depbrated. The

g%wl.\%gkvg?ﬁ 5’ a ggr[f}r& {:\xﬂg‘%i c?g?fg%lryébedOz glrutlng with methanol/
E%cgl{ogg%g%ﬁﬁ@a 23?’? r%g %fvls Q@E@PWY 415)5&3‘5”1%15])( uzi of the N ~methyl isomers
B340y, ﬁﬂ%)EéDNliﬂ?-?E&{m @MSG@;‘)‘BI%* (ﬂ'! ﬂWl&SG{dt’ﬁm 34 (m, 1H);
é%@ 1ILI.I§)511‘22 (™ 1H)H§ Bﬂm;%}[) (2191 (m-l) 1H)22@@* CW} 1HH)2 88 (m, 1H);
3:188a&,"0en)! 51t rf, 73 &, 18; §86 (B 4m); 6.92 (d, 18D); 7.02* (4, 1ED);
7.19 -7.36 (m, 3H); 7.49 (m, 1H); 7.57 (m, 1H); 8.36 — 8.44 (m, 2H); 9.74 (m, 1H) (*=

minor isomer peaks); Mass Spectrum: (M+H)" 444.

The 1-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-
5-methyl-L-proline starting material was prepared as follows:

4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with 5-methyl-L-proline using the same methodology described for the
equivalent step in Example 3 to give 1-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }methyl)-5-methyl-L-proline as a 4:1 mixture of the 5-methyl
isomers; "H NMR Spectrum: (DMSOds + D,0) 1.11* (d, 3H); 1.33 (d, 3H); 1.48 (m,
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IH); 3.94 - 4.17 (m 4H); 4.49 )d, IH); 7.26 (m IH);
7.52 (m 2H); 8.42 (m 2H) (* = mnor isoner peaks);

woe®s/ospect rum (MrH) 445, Exanpl e 35 PCT/GB2004/003911

| - ({44(3-Chl oro-2-fl uorophenyl)am nol-7-nmet hoxyqui nazo
[in-6- yl|nmethyl)piperazi ne 2-12drboxande (Process (a))
N A solution of ter -buty

THETSARaRy A8 b it é§4§a PRE 200 (6 D) 3k 150513.66 (m,
parRzione-d, wghbm;'uam%d(f‘ﬁm% () 1F; ﬂ??'(ﬂq é}%%’%éﬂ 2H) (* =

i n di oxane ( was stirred for

reier isomenpsakal, Masa Spediem:e(MpH)'at46d and the resi due
V@S rg- §=§SS°| ved in nethanol. This was absorbed onto
a e(r) SCX colum, washed w th nethanol and

ql- -whmoYMaameﬁbe%&haﬁeihggggﬁhéﬁ gljg title

produc as a wnite sol1d (sZ5Mg, IU ectrum
epaziner2-carhoxamide (brs, I H): 2.73 (m 5H);
3.41 (d, IH); 3.79 (d, IH: 3.96 (s,
g?ﬁoces(?qé)é (m 3H): 7.30 (t. IH: 7.51 (t. IH: 7.59
(t, IH; 8.41 (s, ; 8.44 (s, IH; 9.74 (s, IH);
Mass Spectrum ( 445. The ter?-butyl

g]Q _ Nhgcar bonﬁ’ﬂj %—I [ (3-chl oro-2-fluorophenyl)amnmn
nme FONLPEZ O
g rtijng @ [ a)

k) I
MeCH - [ (Benzyl oxy) car bonyl | - 4- (t er ?- but oxycar bonyl ) pi p

er azi Mesolati &FaXlbiuyl 3 ﬂhn{o%al@ d
triethylamne (0. 845y it Ogyl 5 (@ [{gﬁl%lrhsﬁdr of uran

EQTORMHW\)@H@QSIOBH@&OKWHIH@Z@IIE 6ayi(}lmethiy1bp1pei'dzmee]f-mrhmﬁate (400

B 3 I e RSl S P
anY0Y Wi th&lﬁj éﬁ%ﬂoﬁ’e@ecﬁﬂidtthé RRidud Qva@ré-di’@oﬁv@djlgl etBBhi I R8s was

m xture stirred at OC for2 hours. Saturated anmmbni um
gbpodheddato an Isolute® SCX column, washed with methanol and eluted with 7N

g@=yl } met hyl ) pi perazi ne-1 - car boxyl ate
was prepared as follows: 1.
15 C, THF then NHOH, OC 2. Pd/C, H

ammonia in methanol to give the title product as a white solid (325mg, 100%); '"H NMR
Spectrum: (DMSOde) 2.04 (m, 1H); 2.40 (brs, 1H); 2.73 (m, 5H); 3.01 (d, 1H); 3.41 (d,
1H); 3.79 (d, 1H); 3.96 (s, 3H); 7.23 (m, 3H); 7.30 (t, 1H); 7.51 (¢, 1H); 7.59 (t, 1H); 8.41
(s, 1H); 8.44 (s, 1H); 9.74 (s, 1H); Mass Spectrum: (M+H)" 445.

The tert-butyl 3-(aminocarbonyl)-4-( {4-[(3-chloro-2-fluorophenyl)amino]-7-

methoxyquinazolin-6-yl ymethyl)piperazine-1-carboxylate starting material was prepared

as follows:

O
OH
> A ;( "
" o
o) O
W/N\) OW/N
ol 1. EtOC(O)ClI, Et N, -15°C, THF then

NH,OH, 0°C ©
2. PA/C, H,, MeOH
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solution was then added and the | ayers partitioned.
The aqueous | ayer was extracted with ethyl acetate and

w0 b@sooithé ned organi cs dried over magnesi um suP¢EGB2004/003911

filtered and evaporated. The residue was re-dissol ved
in nmethanol (50 m) and the syigsem purged with
nitrogen. 10% pal | adi um on carbon (0.18 g, 10% by mass
of re s.added and the m xture stirred under a
hydr oéeﬂﬁ %%@@ﬁﬂ@\r%o%r gfeﬁdmt%ycameny Lipiparpne-gicathexalic acid (2.0
¥%§ é{gl/ﬂéﬁltgfe)%?d %&h@%@ﬁﬁ%f@%ﬁ B4 SmbI§ ﬂy@ﬁgh}pcfrgfﬁa [ &0 ml) were
(canied e atifomdd)qun)p ehnmﬂoﬁnatte @5 oy, 6a04emasol o nVr drofuran (5 ml)
SO|I%_&£%: 560 HNVR Spectrum (DVSQd ) 1.40
s.add| 0?8’1861 Fsb erjOg@n(um; cgpﬁentrgteg@n{r@@plum#aydrcm@zsolutlon (10
[) \idawiﬁ(ilegra%é éﬁiﬂm)&t@e u?re8§ 6(%" f%r]Z hx'}').l a?urat(eﬁ o(slmrﬂ chloride

uor op enyI am no

QOELtloambtaltmmddad wadsthe Gayetsqehrtiti dridd  Eliet adﬂ%u@ layer was extracted with
H{@mnocarbonyl)plperazme | - carboxylate usi ng the
AREALR ad ihs sombad arensirsidsied orer magneyanesitlfats, dijtered and

%’6?{5@%&@% 3Tf1coregfd¥1§ waS k- Hgyély%d 1% mét?moﬁ] ?5‘:0El mB ¥1ltP1e sysgeni purged

uor o

-withnetrbgedly 006 p1tidivin 6n carbon (0.18 g, 10% bKlmass of residue) was added and
yl } met hyl ) pi per azi ne-1| - car boxyl at e; MR Spectrum :

G@\B@ﬂm? stirrg ul(lql;:r adpffirogpn ggnc{spherp |f-9r 3 bowg '(’hkz]xeaQtH)q mixture was

%H;Qi?éd%'hg gbx’(_%:ntr S_@i%néé%géli@ed pgel_ﬁure godgﬁe '_%t b&lf]}_’lf ? 7 32

((MHBbﬁrbon&lﬁiPE‘fdzmd— H):arb3 }_?&e (ak a wWHibe; soﬁd R 564%); "H NMR
45 (s, Mass Spectrum : (MrH) +

|
m %% 1.40 (s 9H) 2.54 (d, 1H); 2. 83 (m, 3H); 3.05 (dd, 1H); 3.62 (d,

Y 'ﬁq@f IR Gir R R A he2- car boramde
( Proceqss- élﬂbﬁd@@]ﬂl@ﬁi&ﬂ%}q}éﬁrﬁﬁéﬂﬁ h%ﬁloﬁg%mgaz@mméa}baldehyde was

par af or mal dehyde ( d sodiu
eyaheshwitl W&biltdb3((al81n|¢garbquﬂ):plpmuhr)e ivearboryldedising the same

BRHRLREy BrsPh b Saatey sepie Bromplsc waw rrcyiy
(‘Sﬁalh&da}lﬂingﬁféﬁg{'@ﬁ?j%hlo@@-@@f&%ﬁh@ﬁ%aﬂﬁﬁgp7 n%tﬁ%ﬁ{?’azohn -6-

i n met hanol e mXxture
ml)PmerallH@hbgmbOXﬂdci éﬂNMR Spentenh: (BDMSOGBHA. 41r(ts,O9H) 2.13 (t,

LY
Sty (eHh Ao GETHE i (265 uds 6 (a, 21
395‘@4 ney; Ang (Y8R0 @i GH 3H9. 5198 118HEP sHRE SEPU S [LHEPB 45 (s,

| ash chr omat ogr ap
1H) 9.74 (s, 1H); Mass SDectrum (M+H)+ 545.

Example 36
1-({4-[(3-Chloro-2-fluorophenyl)amino]-7 -methoxyquinazolin-6-ylimethyl)-4-

methylpiperazine-2-carboxamide

(Process (d))
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eluting with increasingly polar m xtures of
nmet hanol / di chl or omet hane (5/95-10/90) to give the
w0 paos@2qse©duct as a white solid (105ng, 76% ; PCTMYB2004/003911
Spectrum (DVsCQd ) 2.18 (m 6H); 2.57 (d, IH); 2.79
(m 2H) 2 92 (dd IH) 3.44 (?¥6-1H); 3.84 (d, IH;
H; 7.30 (m 3H); 7.51 (t,

S, .22 (s, |
Zbﬁgwég@l @E%aeq e M Rt pargioringldshi (76 g, 0.61 mmol)

anﬁ{sﬁdfuﬁgciﬁg%ﬂﬂ{/ %ﬁg{dﬁ?ﬁ AR DY I A6T BRle dadeA s ROSMAY BR1-({4-[(3-

zolin-6-v
rréﬂhoaajﬂumpl)qmybennﬂm]ﬂeméthomqumauhm&}(lBnethybpipémme-}

i%gllg%%éeaa§§qtngf %28@312% L1 de (ﬁ in methdngf(SrEBl )Th\évarr?ixture was

f I
A8 Sl 2 AT DA A N o,
Owakhodrefith rietBaipl end8itedVEHNTIN viatedndd Behytiend] 2Hilp@edherd
solution containing 17% water, 0.37 nmol) and 3A
rAoeingdeandgvapasated. rﬁg)iwsnnge/@pg@@@d ley flash chromatography on SiO,,
ae%t%{ d\!vﬁltl ek %&%&Q };]),o?a}r( 1051% 0 etﬁa g}/gﬂ:?xijorgﬂgth%rrlg 959% 10/90) to

serve UI \Y

r@wmym?&@d@eﬁwﬂ%ﬁ@ Qolﬁp(d()ﬁﬂgt’fd%)? S ORVIROS i Ak ABMSOds) 2.18

wer e adde After hours the mxture was filtered

oBhEEb 28T &4 LEDURT9 (md2db @9 @ds 1 3ol dr BETHi3s8oldy &HD); 3.96 (s,

AT 2R ToRdm P B ol TRt ARt SR R R, 10 075

I(8, TP MeR® B pednfuat (VA @9ait ai ni ng the desired product
wer e conbl ned and evaporated. The residueswere

dixampled7by flash chromat ography on Si DZ el uting

ﬂ:&aﬁﬁgnoligdl chI!orglinjat 1%3_2_5 5@95E gllye_it he thyl)-4-(2-

FREHb%VEThyl 1n"é ‘A%grﬂoxanﬁ@e 2.41 (m 3H); 2.66 (m
;2. , 04 (m ZH); 3.24 (s, 3H); 3.49
((Ryocgsd)(d))3. 84 (d, IH) 3.95 (s, 3H); 7.22 (s, IH;

7.28 (t, IH); 7.48 (t, IH); 7.56 (t, IH; 8.38 (s,
IH); 8.43 (s, IH); Mass trum (MH) 503. Exanple
38

I -({4- r(3 I\"(-)'?O-Z-fl Nor ophen@ll ) am nol- 7- met hoxyqui naz
ol i n-6-yl thyl)-4- F

(di met hvifam No) p i di\jle- 4- car boxam de

l

Sodium triacetoxyborohydride (79 mg, 0.37 mmol) was added to a stirred
suspension of 1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
yl}methyl)piperazine-2-carboxamide (110mg, 0.25mmol, Example 35),
methoxyacetaldehyde (24 mg of a solution containing 17% water, 0.37 mmol) and 3A
molecular sieves (250 mg) in 5% acetic acid/dichloromethane (10ml). After 1 hour no
product was observed so a further 10 equivalents of methoxyacetaldehyde and sodium
triacetoxyborohydride were added. After 2 hours the mixture was filtered, concentrated
under reduced pressure and re-dissolved in methanol. This was absorbed onto an
Isolute® SCX column and eluted with methanol followed by 7N ammonia in methanol.

Fractions containing the desired product were combined and evaporated. The residues
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(Process (a))
4-[ (3-chl oro- 2-fl uorophenyl ) am no] - 7- met hoxyqui nazol i n

we2@soza1bal dehyde was coupled with PCT/GB2004/003911

4- (di met hyl am no) pi peri di ne-4- car boxam de
(comrercially avail abl e or canabe prepared by
debenzyl ati on of

) Lo (di . . o b
B S D T G R R -
. [ ' . . Ave:|| L

3% RSO HR G AReLl AL 80120 S8 STk ot o

(DMBSIOd9+ dy ABOHY 2.3PH)2.4 R (133K 2.68Hi, 221 158¢ (a, 3.04 (m, 2H);

.69 ( _2»1)52,- 3. 58_§rs, 2%- 3.95 %s, 3%; 6.96 (d,

S sy s A9 b 38 HeD: 709 o, AP b (s, M 7.8 B4 1HD: 7.48 6,
Ay ; 31S sl He 9. 83 H):

I(\%&{géb.gg . ?gﬁfﬂsé%&hﬁgga%p (3152 MbsEspedndt MRerf 03,

|E:xajdple 38- Chl or o- 2- f | uor ophenyl ) am nol- 7- met hoxyqui naz

ol in-6-yl|methyl)-2- nethylprolinam de (process (a))
orophenyl)amino]-7-methoxyquinazolin-6-yl}methyl)-4-

enyl ) am.nol,- 7- et h qui nazol i ne- 6- car bal deh
3%Ehﬁgiﬁgtdg%@%§vl %hf?ﬁg§¥§ﬁ§¥olinanide usi ng the
gBreesgh)0odol ogy described for the equivalent step in
Exanple 3 to give the title product; H NVR Spectrum:
(DVsd ) 1.22 (s, 3H); 73 (m 3H); 2.06 (m IH);
2.49 (s, IH; 2.87 ( ; 3.48 (d, IH); 3.86 (d,
IH); 3.95 (s, 3H);HN: cllH; 7.21 (s, IH),; 7.28
(t, yH) ;. 7.52 2H); .61 (s, IH; 8.37 (s, IH;
8. 42]|( ¥, ; I H); Mass Spectrum (M+H) 444,
HR"2>et byl p am.de starting material was prepared
as fol ] oWws: Q- (ter” Mut oxycar bonyl ) -2- net hyl prol me was
coupked™and ldepr ot ect ed usi ng the sane net hodol ogy
descri bed for the equivalent step in Exanple 3 to give
2- met hyl prolinam de; H NVR (spectrum: (DVsQd ) 1.22

2.3 7 0 3 %1?{[\(3 -?:'h_‘??o-g-%glﬁnén)%ﬁné]%g%ﬁéxyﬁﬁ%%zo@i%—fl-(}(%l:baldehyde was

bdﬂ)plecEWﬂh‘ﬁJ-(dirﬂ&hﬁaﬁﬂno)ﬁ)iperidine-4—carboxar_nide (commercially available or
)-1-({4-[(3-Chloro-2-fluorophenyl)amn nol - 7- met hoXyqui n
530G Prepapd brrdebpprylation afet-henzyl-4(dimdtiidamite)piperidine-4-

carboxamide as described in JP 03188030 Example 2 therein) using the same

methodology described for the equivalent step in Example 3 to give the title product; 'H
NMR Spectrum: (DMSOdg) 1.65 (t, 2H); 2.03 (d, 2H); 2.16 (m, 8H); 2.69 (m, 2H); 3.58
(s, 2H); 3.95 (s, 3H); 6.96 (d, 2H); 7.20 (s, 1H); 7.28 (t, 1H); 7.49 (t, 1H); 7.54 (t, 1H);
8.32 (s, 1H); 8.43 (s, 1H); 9.83 (s, 1H); Mass Spectrum: 487.

Example 39

1-({4-[(3-Chloro-2-flucrophenyl)amino]-7-methoxyquinazolin-6-yl imethyl)-2-

methylprolinamide
(process (a))

: Q
NH2
HN Cl
MeO N/)




(Process (c) . NH HN MO _
(35)-1-({4-[(3-chl oro-2-fl uorophenyl)am no] - 7- net hoxyq

waewaprnisa- 6- yl } nmet hyl ) - 3-net hyl - L- prol i ne waBCT/GBpI0@d03911
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usi ng the sanme net hodol ogy described for the

equi val ent step in Exanple 34 t 8grve the title

product; H NVMR Spectrum (Dl\/ij&) .09 (d, 3H); 1.93

(m IH; 2.12 (m IH); 2.40 (m IH) 2.49 (m 1H;

2.59 (d4- [U‘QIhlo?o-Q@ldomfhbﬁyl)an?néﬁ7&7ﬁ%£%dx2);um&zl_(l)ﬁﬁle(%arbaldehyde was
4H); 7. ;

( ;Deowh)d ng(l ganetgylptthamgiemlqgg e safye mgthpdology dq:sqylbed for the

(32T 3lap T Feble 25 <8 ik ariopt AR Snsiigy SO0

Ui Nazed, i3mF)61 .78 (Bt vl 06'@11 rm)hytw ks, rm?i 2.8 (At B BB (d, 1H); 3.86
material was prepared as (3

- clh, 6Ho- 295 (su8HaphEhisl )H)h7rﬁi] (Silh}r)eﬂr?cMyd&i)naééI(mn%HB-7c;61 (s, 1H);

bRt B BRI Nl

equi val gn¢ 2%&Hylﬁfbhﬁ%&ﬁ[ﬂé' stirPud MakiiBwas prepared as follows:
(35)-1-({4-[(3-chl oro-2-fluorophenyl)am no] - 7-

met hoxy diienabwbkycatbonyl)-danethyprdineerdsycoupleg aad dmg)tee{ed using the

NNR Se*(o e%&rpaﬂnﬂog& Elr%}/rsl%jﬂ %01 %Seq 1\/’@1;%{%@ m_éxam&}gpgé t? glve 2-
l F%et}%p%hﬁdﬂudé HHNMI@@SD@JHunf‘)WDM@(%) i@z (é(, K1), 17 4@611 1H); 1.58 (m,

I\/B%H) S on,UH); QWK&)& 31H52%((am‘dll-5 6,36 (s lH) 7.41 (s 1H).

[ -({4- ri3 Chl or 0- 2- f | uor ophenvl ) am nol - 7- net hoxyqui naz
ol Exampledd hoi by ) azet i di ne- 3- car boxam de (Process (c)
DI @ ﬁbﬁlfd@-ﬂﬁoﬂo
(272 0. BT &

I -(n{ethvﬂ{li’rpcdﬂimmdﬁ fl uorophenyl )am no] 7-

&p inazol in-6-yl}methyl) azetidine-3-carboxylic
Oﬁ‘(‘%ﬁ)é) mg, 0.48 mmml) in DVF (2 m). After 10
nrnutes amoni um chkoride (39 ng, 0.72 mol ) was
added @nd

NH
2 HN cl

MeO N/)

e

(35)-1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl methyl)-
3-methyl-L-proline was coupled using the same methodology described for the equivalent
step in Example 34 to give the title product; 'H NMR Spectrum: (DMSOdg) 1.09 (d, 3H);
1.93 (m, 1H); 2.12 (m, 1H); 2.40 (m, 1H); 2.49 (m, 1H); 2.59 (d, 1H); 2.96 (m, 1H); 3.56
(d, 1H); 3.92 (m, 4H); 7.15 (s, 1H); 7.19 (s, 1H); 7.28 (m, 2H); 7.52 (m, 2H); 8.37 (s,
1H); 8.42 (s, 1H); 9.76 (s, 1H); Mass Spectrum: (M+H)" 444.

The (35)-1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-

yl}methyl)-3-methyl-L-proline starting material was prepared as follows:
4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with (35)-3-methyl-L-proline using the same methodology described for the
equivalent step in Example 3 to give (3S)-1-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl}methyl)-3-methyl-L-proline; "H NMR Spectrum: (DMSOdg)
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the m xture stirred overnight at roomtenperature. The
crude product was purified using nmass triggered

w@e@par@asé ve HPLC to give the title product asPEr/g8nben0391l

(11 mg, 5% ; H NWR Spectrum (DVsOd ) 3.16 (m IH),
3.22 (brs, 2H), 3.60 (brs, 2H)1p93.81 (brs, 2H), 3.96
(s, 3H), 6.94 (brs, IH, 7.20 (s, IH, 7.28 (t, IH,

7.36 (brs, IH), 7.48 - 7.53 (m 2H), 8.28 (s, l%
gl- Q%(d( SH)J 41 GunHD; Ve9snsd Bt 2-29rm, 150k 2)634u6 1 FFReS2 (d, 1H); 3.14
| | -

o LB 0L P PR B BB BB A o

rm{)eMaa& Spasrupl: §NBERd 4a5. fol | ows.
4-[ (3-chl oro-2-fl uorophenyl)am no] - 7- met hoxyqui nazol i n
| dehyde was coupl ed with 3-carboxyl azetidine

DX vI]UlnaZ(Iﬁln-G-

I 1rh ()&&mlﬂé-g-carﬁdmaphenyl )am noj - 7- _
met hoxyqui nazol 1 n-6-yl Jnethyl ) azetidi ne-3- carboxylic
dBragesssch white powder (120 nmg, 65%; H NVR SPeCt| Hm
(DI\/BOdg) 3.17 (m II—Q,, 3.26 (m 2H), 3.52 (m 2H),
.67 (s , 2H), 394( 3H), 7.17 (s, IH, 7.25 (t,
IH) 7.46 (m 2H)F (s, IH), 8.41 (s, IH); Mass
Spectrum : (MtH) 41 npl e 42
| - ({4-r(3-Chl or o+®<f »0r ophenvl ) ani nol- 7- met hocyqui naz
ahjn-6 I h azeti di ne- 2- car boxai ni de (Process
(c)gefé\/{{ SN
- [ (8- Chl or o or;&phenyl ) am no] - 7- met hoxyqui nazol i n-
6- yI}rret\Fﬂ/I)azet Ndi ne- 2- carboxylic acid (200 ng, 0.48

nmol ) and triethyl am neﬁém ul, 0.53 nmol) in
tetr at@l@ﬁomqnyémhxlgnme)(o nd, 340 enol) 61611 T0.2H hsgt 0.72 mmol)

FoE e R sEtRg o P PR PP B e L
W&h&@qﬁﬁlaﬁ&nﬁé Y hethyii 8zefiideLs- @arE@:@yl&ta'ch ﬁ@do alg, 948 mmol) in

for2 Hours. Saturated ammoni um chl or’i de sol uti on was
dAME2 aml) Alter 1Gyénges eparonived chivhide ffumeud 72 sypeol) wasadded and

i %}ﬁ%@%&ﬁ%ﬁ%ﬁﬁ@%ﬁ@@?g@% oF i procuct W& pufihied using
SRS SRR HPORS DRSS oo TR SPHARGIOIHE 5% I

was purlfled nmass trlggered preparative HPLC

QMR Spvetromnt (EM@Q)dh) Gt 16a(sn, d Hp,c3nRL2 (brg, 281)nD.00 1) ZEHNFR1 (brs, 2H),
3.96 (s, 3H), 6.94 (brs, 1H), 7.20 (s, 1H), 7.28 (t, LH), 7.36 (brs, LH), 7.48 —7.53 (m,
2H), 8.28 (s, 1H), 8.43 (s, LH) + NH; Mass Spectrum: (M+H)* 416,

The 1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)
azetidine-3-carboxylic acid starting material was prepared as follows.

4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with 3-carboxylazetidine using the same methodology described for the
equivalent step in Example 3 to give 1-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }methyl) azetidine-3- carboxylic acid as a white powder (120 mg,
65%); 'H NMR Spectrum: (DMSO dg) 3.17 (m, 1H), 3.26 (m, 2H), 3.52 (m, 2H), 3.67
(s, 2H),3.94 (s, 3H), 7.17 (s, 1H), 7.25 (t, 1H), 7.46 (m, 2H), 8.24 (s, 1H), 8.41 (s, 1H);
Mass Spectrum: (M+H)* 417.
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Spectrum (CDA ) 2.01 (m IH, 2.26 (m IH, 2.92 (m
IH), 3.31 (signal hidden under solvent, IH, 3.60 -

w@2@®3/0tars6 2H), 3.80 (d, IH), 3.95 (s, 3H), 7.2BcTWGBR004/003911

(m 4H), 7.48 - 7.55 (m 2H), 8.32 (s, IH), 8.43 (s,

IH), 9.82 (brs, IH); Mss Speggyum: (MH) 416. The

| -({4-[(3-Chl oro-2-fl uorophenyl)am no] -7-met hoxyqui naz

ol in-6- yl}methyl)azetidi ne-2-carboxylic acid starting
2was prepared as follows:

- [ jorgphe A m&@owqmn gyl nazolin
?@éﬁgﬂ@z&mﬁ%m;mdxgnﬁgéd using the same met hodol ogy
escribed Tor e equivalent step in Exanple 3 to give
|(Peqeass[(EB- chl or o- 2- f | uor ophenyl ) ani no] - 7-

met hoxyqui nazol i nf-yl } met hyl ) azeti di ne- 2- carboxyl ic
acid; H NWR Spectrqum (DMsO d ) 2.14 (m 2H), 2.85 (m

IH), 3.59 (t, .72 (d, IH, 3.79 (s, IH), 3.87
(d IH) 3.93 ( , 7.14 (s, IH, 7.25 (t, IH),

7. %8Nt | | H) a7 B3(t. IH), 8.40 (s, IH), 8.65 (s,

I H)A N pectrum : (M-H) 417. Exanpl e 43

| -~ 4- ChT¥gr o- 2- f | uor ophenyl ) am nol- 7- met hoxyqui n
azol in-6 2 %ﬁ) Lprolinamde ' N* * = 6:1 ratio

| - {4T?3 Chl or'o- 2- f | uor ophenyl ) am no] - 7- net hoxyqui nazo

lin-6-y “}et hanone was coupled with (2S)-prolinamde
anal odoUgtly3- @éﬂQﬂg—Zaﬂuucaﬂme@gB@mmpi-ade@boxmumaaohn -6-

tle duct
ST el o5 i e ot S pi e P BN Bief 74wl
@ 53LmaAbl z)(l?l,tetgﬁ}rdro%m%ﬂ@ frh w&él)cooﬂ:d ?@—Isf’t:. iyl BldSrotihte (51 ul,
IH; 2.21 , IH,; 2.79* (m IH; 2.98 (m IH7; 3.21 (m
1053 mmogbw:(mddsd-lyimps/i@efbll()wd 3fer; 104nip0tes oy chif)entrdted @inmonium

3
%{}T’lgg)xl‘c?ﬁ © éﬂl)ml)B&Eei Htlgﬂ)lfq \'\_lﬁs s%gr(eaza,t bﬁ for%oursg di@urag)g ammonium
| llorid8 sARti0R wab I;iﬁdefd*anﬂ tﬁ@ lﬁ?érs b@[ﬁ[‘ﬁéd PERKSJueodBBFer was extracted

spectrum (M 44
~vgit ethyl- aZethtemnddﬂpﬁmmy‘rbl)ledmngamcs drled over magnesium sulfate filtered and

;?é%lg;%tfrgﬁg ér%?é.b:l %;1556685 ef é’ﬁ 8 B?od%gtevgasagulff}e by mgss triggered

brbfarnRIRIE & glwa{e%feqﬂa&&c@ae Db dex T3S BV AEQMED
Spectrum: (CDCls) 2.01 (m, 1H), 2.26 (m, 1H), 2.92 (m, 1H), 3.31 (signal hidden under
solvent, 1H), 3.60 —3.67 (m, 2H), 3.80 (d, 1H), 3.95 (s, 3H), 7.20-7.30 (m, 4H), 7.48
~7.55 (m, 2H), 8.32 (s, 1H), 8.43 (s, 1H), 9.82 (brs, 1H); Mass Spectrum: (M+H)*
416.

The 1-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-
yl}methyl)azetidine-2-carboxylic acid starting material was prepared as follows:

4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with azetidine-2-carboxylic acid using the same methodology described for the
equivalent step in Example 3 to give 1-({4-[(3-chloro-2-fluorophenyl)amino]-7-
methoxyquinazolin-6-yl }methyl)azetidine-2-carboxylic acid; "H NMR Spectrum:
(DMSO ds) 2.14 (m, 2H), 2.85 (m, 1H), 3.59 (t, 1H), 3.72 (d, 1H), 3.79 (s, 1H), 3.87 (d,
1H), 3.93 (s, 3H), 7.14 (s, 1H), 7.25 (t, 1H), 7.45 (t, 1H), 7.53 (t, 1H), 8.40 (s, 1H), 8.65
(s, 1H); Mass Spectrum: (M+H)" 417.
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trifluoronethanesul fonate (3 g, 6.64 mmol, Exanple 1,
preparation of starting materials) was dissolved in

wWORMBsOZXI561 ) and n-butyl vinyl ether (4.3 nl, BG3I/2B2004/003911

mmol ), triethylamne (2.3 m, 16.6 mol),
|, 3- bi s(di phenyl phosphi no) propape (438 ng, 1.06 nmol)
and pal | adium acetate (223 ng, 1 mpl) were added. The
m xture was heated at 80 for 2 hours, then cooled to
rlexampledBer at ure and stirred over night. 2M
oLj Cc aci and the
- 3¢Chlorp-2-flno) ptho :
Whah& aqueous sodlun1hydrogen carbonate and
with ethyl acetate. The organic extracts

were washed wth e, dried (MyS 4) and concentrated
under reduced pre The resulting solid was

SO nd filtered to give |-{4-[(3-
chl | ) am no] - 7- met hoxyqui nazol i n-6-yl }
et SN4% as a pale yellow solid; HNWR

( SPeCt/TUM gﬁ) 2.62 (s, 3H); 4.02 (s, 3H,; 7.27

(m 2H) 077, 2H); 8:48rdte, 1H; 8.72 (s, IH);

10.19 (d, IH): Nhss Spectrum (MH) 346. Exanpl e 44 (

S .,R5)-3-((4-r(3-Chloro-2-fluorophenyl)amn nol - 7- net ho

xqu| nb® & {(3rCllovd- mmph):nyl)ammo] -7-methoxyquinazolin-6-yl }ethanone was

S az i cve an car boxari

(AR BApnESRARaoRT B AL Hyuate ey gesried
)%%’Jdaﬁ‘;ﬂé}f’& td;g@e the title product as a 6:1 mixture of isomers; "H NMR (spectrum):
yl'} me azabi cycl o[ 3. 1. 0] hexane- 2- car boxam de was

S@Mﬂ@d& $@i0l)sll3dgdt3ﬁ) éaﬂé (deithod GRdgy 3HS; 2188 Gni YdY 2.21 m, 1H);
(haot {15, G908 e 465 2 b, 16795 %s, k! 588 (5, 310; 4.20 (an, 110
2 | 7
Czb!s%; i T ‘7"19@’34“32?5,0 ?[.%Qggﬂ %{% T IPLAOMIAY IBIEOLEY; €4V 13, 1H);

azabi ¢ exane- 2- car boxyl'i ¢ aci
H8. MﬂsSpH);tSr.ém’h (s,(IDBER46 (3, 181)3 A <(minot Hpmed pdiks); Masks Is[pectrum (M-
1.45 (m 1H; 1.67 (m IH; 2.52 (m IH); 2.87 (d,
1y 443 15 (d, IH); 3.50 (d, IH); 3.88 (d, IH; 3.95

| . - by 395
(7851 '(1?‘111’1 © Iié_i(?)%&g%ljo%aﬁ]ﬂu%?;l’%eré@%g‘k@ ’7 %ﬁ@?xg@%& Sfl’l 6-yl }ethanone
| el a9 stZﬁm@SnatérH)l wabpsepafspes tfollows: (M-H) 442. The

15', 5i 4-[(3-chl oro- 2- 11 henyl ~7- et
§10><yqu4758§z%‘? priv %9”1%1?%‘? o7 ;%&%5%%5%%%”60 i -

t%@?%%{b?ﬁagle&ﬁfoggfé :%Cg ?3 Pﬂp{ﬂ%ﬁgaﬁﬁletlh Brephfibh BPstarting materials)

prepare
4w{1s( dsiNedrin DMF l(z,mo)mdmylbl)talmmyi]eﬂa?er B hdx 332 innaal)) triathylamine

6- car bal dehyde was coupl ed w
cozsaml B domegy SO PRaH arsping ko oRgI(438 i HO6 mmol) and
ll%mu%‘pgceya%e &%3 tn?ﬁ lsr%%%l) were added. The mixture was heated at 80°C for 2

hours, then cooled to room temperature and stirred over night. 2M Hydrochloric acid (24

ml) was added and the mixture stirred for 0.5 hours. The mixture was basified with
saturated, aqueous sodium hydrogen carbonate and extracted with ethyl acetate. The
organic extracts were washed with brine, dried (MgSO,) and concentrated under reduced
pressure. The resulting solid was suspended in methanol and filtered to give 1-{4-[(3-
chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }ethanone (1.7 g, 74%) as a pale
yellow solid; '"H NMR (spectrum): (DMSOdg) 2.62 (s, 3H); 4.02 (s, 3H); 7.27 (m, 2H);
7.49 (t, 2H); 8.48 (s, 1H); 8.72 (s, 1H); 10.19 (s, 1H); Mass Spectrum: (MH)* 346.
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nmet hodol ogy as described for the equivalent step in
Exanple 3 to give (1S,5/?)-3-({4-[(3-

w@ kiosozr126 f | uor ophenyl ) am no] - 7- met hoxyqui nazedT/6B860y003911

} nmethyl)-3- azabicycl o] 3. 1. 0] hexane- 2- car boxyl i c
acid. H NWR Spectrum: (DVBO.i3p-0.30 (m IH); 0.89
(q, IH; 1.37 (m IH; 1.63 (m IH,; 2.59 (dd, IH);

02 IH): 3.24 (d, IH: 3.79 (d, IH; 3.91 (m
M(s IH; 7.27 (t, |H; 7.48 (t, |H; 7.54
(52 515@3-%‘.3 [éfn‘-ci@g ;,g! @gﬁéélﬁa#;Miﬁaz&@-&vnmethvn-

-8zabi 31 Bexahbm'-maoﬁmmeophenyl ) am nol- 7- met hoxy
qui nazol i n-6- vUnmet hvD- S-azabi cvcl orS. | . A hexane-
- car boxam de 4-[(3-chloro -2-

fl uorophenyl)a o] - 7- met hoxyqui nazol i ne- 6- car bal dehyd
e mas coupled ( ~-S-azabicycl oCS. | . Qlhexane-
anldem- Oct he sane met hodol ogy as descri bed
fior Ifnt step in Exanple 3 to give
I; % [(3-
ro phenyl)an1no] 7- met hoxyqui nazol i n-6-yl }
met Wyl - 3 azabi cycl o[ 3. 1. 0] hexane- 6- car boxam de; H

2 52 S((ﬁng %%%A)T (4160 qﬁro‘%fé}mr%h‘(?lsvlzaémnczﬁ-n%@%q%@golln 6-
Wmetﬁgl?@ a{zﬁblc%ﬁg[%lr_g]ﬁé%&% }-%a!f%oxlaéﬂlg@gg so.ynkﬁéostsie{'yﬁ& the same

Qnétﬁod(ﬂogyl dsl)desdbﬂﬁd f@nke tquivalent(stdp)in B4dmpled from (1S,5R)-3-({4-[(3-
abi_c . hexane- -carboxam de used as starting
r?gf uqx&@eavlé%meh7a%ethqumzolln -6-yl }methyl)-3-

(a%%ﬁ eﬁ%{ . d]ﬁ%{%gélé' c)xgﬂé g&&y"}i ﬁg é "(B[N?so de) 0.34 (m,

dépr(mﬂecq ddny 48 gmi hIEI) SaaTe(nEH)p2 Sk egy 183 2ep@; 18§38.15 (d, 1H);

t ui val ent st in Exanple 35 to
B0 o B 5 s, T A o, 719, Ko 28 a4 @b 2ED; 7.51 (m,

Y, POgtL i 2593%’5%) )24|§1)](’S 3’3‘%@”?6? IH) @ﬁ%@;@a,(wm 442.

I H). E)harmt SR)4§L(PhP(BIﬂhfcﬁﬂiﬂ-ﬂ@roﬁlmgﬁiﬂﬂo?—ﬂ%n@ih@xyqumazohn 6-

follomnng illustrates representative pharnaceutica
drb}s?éﬂjléyli regabieycla[Bd. Q]h@z@ncﬂmﬂascyaefamdeldedmrtm staftingenaterial was

%‘f 'a}/e% Sl}gﬁoevgg ent being terned "Conpound X') which

4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazoline-6-carbaldehyde was
coupled with cis-3-azabicyclo[3.1.0]Thexane-2-carboxylic acid (Aldrich) using the same
methodology as described for the equivalent step in Example 3 to give (15,5R)-3-({4-[(3-
chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl jmethyl)-3-
azabicyclo[3.1.0]hexane-2-carboxylic acid. '"H NMR Spectrum: (DMSO dg) 0.30 (m,
1H); 0.89 (q, 1H); 1.37 (m, 1H); 1.63 (m, 1H); 2.59 (dd, 1H); 3.02 (d, 1H); 3.24 (d, 1H);
3.79 (d, 1H); 3.91 (m, 4H); 7.19 (s, 1H); 7.27 (t, 1H); 7.48 (t, 1H); 7.54 (t, 1H); 8.24 (s,
1H); 8.43 (s, 1H); 9.87 (brs, 1H); Mass Spectrum: (M-+H)" 443,
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may be prepared, for therapeutic or prophylactic use
in humans: (a) Tablet | ng/tablet Conmpound X 100

wahawmbozaséPh. Eur 182. 75 Croscarnel | ose sodi um 12CDGBRI02/603911

starch paste (5% w v paste) 2.25 Magnesi um stearate
3.0 (b) Injection | (50 ng/ n)i38onmpound X 5. 0% w v M
Sodi um hydr oxi de sol ution 15.0% v/v 0. 1M Hydrochloric
acid (to adjust pHto 7.6) Polyethylene glycol 400
AxsponedS\\at er for injection to 100% The above

21 £ 1 € X B
e%%g ])-STQPJtﬁécho;ﬁﬁW;H&aﬂﬁ-@éHrBGde%' endi ”9 the
C SSing e mxture into a
tabl et. CLAIMS . A quinazoline derivative of the
Formula I: | wherein: Rl is selected from hydrogen,
hydr oxy, (I-6C) @» y, (2-60) al kenyl oxy,
(2- 6C)a|kyny| orca group of the fornula : 0>X 3 -

wherei and QL is (3-7C)cycl oal kyl,

(3 7@ cycl ¢ yIN(I-GC)aI kyl, (3-7C) cycl oal kenyl,

% yOd» oafKafyl - (1 - 6C) al kyI , heterocyclyl or
hﬁro'éycl yl -(1-6C)al kyl, and wherein adjacent carbon

atons in any (2-6C)al kylene chain within a RL
substituent are optionally separated by the insertion
i nt o thfGathivro-26fluaopiienypammlogdteethbx wminazgineSHcarB@dehyde was

;\I(‘gERg‘;fI)ed W%ﬁ (I%Hé 06_\;‘%)3 azglgél cl?gfl% 1.6\_IiﬁeRx2ngo ca?l())oxN Rég I’J.Sil’l}l 516 same
methodology as described for the equivalent step in Example 3 to give (1R,55)-3-({4-[(3-
chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-3-
azabicyclo[3.1.0]hexane-6-carboxamide; 'H NMR Spectrum: (DMSO de) 1.72 (m, 2H);
1.91 (m, 1H); 2.52 (m, 2H); 3.00 (d, 2H); 3.75 (s, 2H); 3.96 (s, 3H); 6.66 (s, 1H); 7.21 (s,
1H); 7.29 (t, 1H); 7.37 (s, 1H); 7.52 (m, 2H); 8.24 (s, 1H); 8.43 (s, 1H); 9.79 (s, 1H).
Mass Spectrum: (MH)" 442.

The (1R,58,6r)-3-azabicyclo[3.1.0]hexane-6-carboxamide used as starting

material was prepared as follows:
(1R,55)-3-[(Benzyloxy)carbonyl]-3-azabicyclo[3.1.0]Thexane-6-carboxylic acid

was coupled and deprotected using the same methodology as described for the equivalent

steps in Example 35 to give (1R,5S5,6r)-3-azabicyclo[3.1.0]hexane-6-carboxamide; 'H

NMR Spectrum: (DMSO d¢) 1.39 (m, 1H); 1.65 (m, 2H); 2.72 (d, 2H); 2.87 (d, 2H); 6.65

(brs, 1H); 7.25 (brs, 1H).

Example 46

Pharmaceutical compositions

The following illustrates representative pharmaceutical dosage forms of the
invention as defined herein (the active ingredient being termed “Compound X”) which

may be prepared, for therapeutic or prophylactic use in humans:



CH=CH and C C wherein R4 is hydrogen or (I- C alkyl,
and wherein any CH =CH or HC G group within a Rl

waasoedisent optional ly bears at the term nal EEI/€B004/003911
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HC position a substituent selected from hal ogeno,

car boxy, carbamoyl, (I-6C)al koxycarbonyl,

N- (I -6C) al kyl carbanoyl, N, N-di-[(l-6C) al kyl ] carbanoyl,
am no- (I -6C)al kyl, (I-6C)al kylam no-(I-6C)al kyl and
di-[(l-6C)al kyl ]am no-(l-6C)al kyl or froma group of
the fornmula : Q- X4 - wherein X4 is a direct bond or
i @sel BOIEd from cO and N(R )0, wher ei lgt

hydr o |w6C)al kyl, and Q2 is heter clyl or

het er gg(g/}g?élfl{d(le'6'C)"éil"[('yT';"éﬁ'dI"'ii\Hé'r"éi"h'"é'hyQg(?/kyI or

al kyl dnetaye @pEusi.t.hi.n..a..R1l..substi.tuent.. o4, thal | y
bears one or nore hal ogeno, (I-6C)alkyl, 61r oxy,
cyano, C@ﬁ?%&euesﬁrﬁ%ﬁl}l}---taf--ba'm)y}--,'-"su-r-f-armﬁ/-,

(1-60 - i9, (I- Oalkyl finyl,
(1-60)a gfég%‘flf%aﬁ%%%( We e ar e 228

di - [ (I Megaldsy kleaniena.....( .. 60).al.kaxy.car.bonylQ

N-(1-6C) al kyl carbamoyl, N, N-di-[(l-6C)al kyl]carbanoyl,
(2-6C) al kanoyl, (2-6C)al kanoyl oxy,

(l\éz F%@%ﬁgﬁl ?rzn gg) al kanoyl am no, (50 mefml)

N- (1 - 6Cpmpburdasxl. f.amoyl..... NN di.~ [.().-.6C) al ky.Dyswivf anoyl ,
(1-6C)al kanesul f onyl am no and

N- (| - 61ylaadjum hydmeidgisRbtieB ul-f-onyl-ani-no, 180% ¥¥m a

gr oup e forml a;. ,- . pn X5 is a direct
Dona” o IV AfarogipH, a?l‘riétr%é?”‘@?"%%‘?@é CN(RB), 0Q

CH( OREYolySRNERS Yy cd4B0). O0.... SO NCRE).... N(R .50 wiC(R )
C(R) S and C(R) N(R6), wherein R6 is hydrogen or (I-
O) al kyWategiior i@@:ctien {(8L00&).cycl oal kyl ,

(3-70) cycl oal kyl - (1 -6C)al kyl, (3-7C)cycl oal kenyl
(3-70) cycl oal kenyl - (I -6C)al kyl, heterocyclyl or

het er ogCibdve cbmPEdiabiehay l@dﬁ‘ie%&ii@d BY Bordyitibed] praeeiteky vell known

group within a substituent on optionally bears 1, 2
ain tBe gheyaceutisalt ast. Fuieshmpley TafdettIneayskopreparediby blsnding the
sel ected from hal ogeno, trifl uaronethyl ano, nitro,
hSAEPRARGILS LOgeHST aE‘i?‘B‘BR")‘?,SSI% B mlt%?m,' mer capt o,
(1-6C)al kyl, (2-8C)al kenyl, (2-8C)al kynyl,

(1-60) al koxy, (2-6C)al kenyl oxy, (2-6C)al kynyl oxy,
(1-6C al kylthio, (I-6C)alkylsulfinyl,

(1-6C)al kyl sul fonyl,



(1-60C) al kylam no, di-[(l-6C) al kyl]am no,
(1-6C)al koxycarbonyl, N (I-6C)alkyl carbanoyl,

woRMNsE261p€ | - 6C) al kyl ] car banmoyl, (2-6C) al kanoyl PCT/GB2004/003911
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(2-60C) al kanoyl oxy, (2-6C)al kanoyl am no,

N-(I-6C) al kyl - (2-6C) al kanoyl anig0,

N-(I-6C) al kyl sul fanoyl, N, N-di-[(l-6C) al kyl]sul fanoyl,
(1-60C) al kanesul f onyl am no, and

NELAIMIS) al ky! - (I - 6C) al kanesul f onyl anino, or froma
group of the formula: -X - R7 wherein X6 is a direct
bond or is selected from, N(R8) and C(O, wherein R8
is hyd (doz ¥ 1S

h%l ogeég-g%g?(%gea eﬁsﬁ?@h%#%séﬁ%l%C) al kyl, carboxy-
(1-6C al kyl, (I-6C)al koxy-(I-6C)alkyl,

cyano- (| -6C) al kyy, am no-(I-6C)al kyl,

(1-6C) ah®y| am xo- (I -6C) al kyl,

di -[(1-6C)atkyl]am no-(I-6C)al kyl,
(2-6C) al kanoy!l am no- (I -6C) al kyl ,
(l1-6C)al ko ar bonyl am no- (| - 6C) al
car banoyl - (1\6C) al kyl, N-( 1- 66

R,
ar bamoyl - (|1

-6Q) al kyl , N, (1-60) al kyl ] moy! - (1 - 6C) al kyl ,
(2-6C) al kangyl 4 k
(1-6C) al ko Kyl >Nind wherein any

het er opyg| vl bstjftuent on Rl
optionally bears 1 org i oxo substituents; X1
iIs (C(R) , wherein each R9, which may be the sane or
different, is selected from hydrogen, hydroxy,

(1 -40C) al koxy, (I-4C)alkyl, halq(l-4C) al kyl, hydroxy
(1- 4Qal kyl, (I1-4C) al koxy(!l-4C)alkyl,

(Bheteincycl oal kyl and (3-7C)cycl oal kyl - (1 -4C)al kyl, or

h ith whi ch
t hey ARER ge kiAot Gdipeen BYUIoRy 2;%&3%1}%@,&%.&%3%%@%%
. . o
(F-OHyfchl, ¥ i St KREIR 9000 20 vt o i ch ©
the hydroxy or (I-4C)al koxy @ olp-is attached is not
i‘gﬁ;egg;gﬂgh@ggf@s@ggfggggyy oasat (£ aPhoyclabar -t
RS BG G R )ERIS AR, ORI MRRoRLE bR O
siedt@et @ty 1f(1 @@)alkd, and N, and which group is linked to

)2(,1i g E:?nrd?w]:lllle?eiln a?l}/acctarﬁ]tecapbiotnra?ogrr?sninhaggl %Qr.—%%t)zﬁlrg/liarll’]e c(lgla;m Wit%fn aR!
substituent are optionally separated by the insertion into the chain of a group selected
from O, S, SO, SO;, NR?), CO, CH(OR*), CON(R*), NR*CO, SO,NR?), NR*SO,,
CH=CH and C=C wherein R* is hydrogen or (1-6C)alkyl,

and wherein any 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*-X*-
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,



eachW which may be the sanme or different, is selected
from hal ogeno, trifluoronethyl, cyano, nitro, hydroxy,

wW@@5/02160, car boxy, carbanoyl, sul fanmoyl, foremiGB2004/003911
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mercapto, (l-6C)alkyl, (I-6C)al koxy, (2-6C)al kenyl,

(2-6C) al kynyl, (2-6C aI kenyl (o) % _(2-6C) al kynyl oxy,

(1-6C)al koxycar bonyl , -60C) al yI t hi o,

(1-60) al kyl sul finyl, (I 6C) al kyl sul fonyl

N- (I - 6@)1&1111@6:1& rnmy a],kyl\bﬂ\alkiylerie( gro@o)vahkya ]{amhsbtuent optlonally bears

PP i 2
) 5%31%% i@is éFﬁ a'n(; )}ﬁ@ éb@f}% da?"l-@@ aﬂé%dlﬁ‘lg%l 1a?1%)yalky1s,(u1fony1
(Géﬁ(é)la]l@maﬁud) ftbrial- é@jaﬁql]ammmb (- 6C)alkoxycarbonyl

AT e S AT AR R E IR e T R
b@'@%)?kah‘i*ﬂé’%‘r R flomify ML ST D PREA 1o,

(N-(@%hlky]lsultﬁmhmﬂn]&'ll‘ﬂ Wi- S(l]lt(fﬂ)alﬂ(y]t] edfamoyh rﬂa—6@r)alkmesulfonylarmno and
ps sel ected from hal ogeno, dr ox C).al kqx

e G - QUalien o AP RgmA Aptrom & erou of (e Kol

N, N-di -[(I-6C)al kyl]am no, (2 al kanoyl am no,

car banmoyl, N (I 6C) al kyl car banoyT,

N, N-di \[vlﬁérclﬁci bh}dll]eetafd@drmyﬁ sele(cfédff@mﬂg&nﬂ@l sapdN(R%), CO,
(2 6C) al kano JOUP
B} SONRD. BRSGS, SNeRd (NBE5 8. ROR: R egband

T e
hGBdKO)&}/clonKﬂ (1(6C)aﬂ%)yﬂ|(k-yb)cyﬁloaﬁﬁhjﬂl (eoxgz)cyaﬁamtemyl (1-6C)alkyl,

N-(I-6C) al kylamno and N, N-di-[(I-6C)al kyl ] am no; X2
|lset@r@¢ 1ot heternwyand-Are)allkol SO, (O and SO Z is

?gl 28 %}%k liie?{;?nré{lg 581%%&801&1 g@ﬁ( @)lnjﬁ}ﬂ a sdb%tlélgﬁtaéd(ﬁngﬂtlonally bears 1,

(Bor Cxesateatskyhich mADeathk yAme &Gdﬁéﬁﬁb{ gtl¢tted from halogeno,
het erocycl yl - (I -4C) al kyl, aryl and aryl - % -40) al kyl
o

almidluprnsnashyl, %@p@,cmm hyglrdronaBinenearbexyas amoyl formyl ‘mercapto,

(QT bst i
BRI SESRAT OB R 0 RSy

Of2-GCAIgH o§?|(fiﬁ®§ilk§dftlﬁm (1 cﬁz)aﬁgsuﬁﬁ&yl (%@@kym@o@o

erein 2 I's selec fromh %en and
6@y &Tkikylamino, di-[(1-6C)alkyl]lamino, ( 1 6C) koxycarbonyl
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,
N-(1-6C)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:

-X%-R’
wherein X%is a direct bond or is selected from O, N(R®) and C(0), 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,
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and wherein any CH =CH or HC=C- group within a Z

substituent optionally bears at the termnal CH = or
wWoiEopo%ilsé on a substituent sel ected from hal ogeCGB2004/003911

car boxy, carbanmoyl, and wherein any al kyl, al kyl ene or

(3-7C) cycl oal kyl group wi thin@7Z substituent,

optionally bears on one or nore hal ogeno or

(1-6Calk substituents or a substituent sel ected
fMMhL(éh%:ﬁ@dky]&%ﬂab@lo}éﬁ ﬁ@)alkﬂr Gos§)alleapPaiPalkyl or

SR Rk, £ 59 7Ll e (-

(I'-6C) adnlgyh iR Gny Hétel[okélcl @r@{hﬂ(‘)ﬁthﬁrﬂ di@stituent on R' optionally bears 1
(1-6C)al koxycar bonyl (1-6C)al kyl car banoyl

NyTI- @mqr(thw&@)ﬂdfbmwe}ltﬁar banmoyl , (2-6C) al kan oyI

§\|.2( |6C) ?fkaEgkﬂQ? fﬁlg g#g;ﬁ?a Pﬁ%ﬁ:& maynl())é the same or different, is selected
Nrdrh H %éﬁ)ﬁ'y&f&x&a('lmé)aw;gw(dmd)ﬂkyﬁﬁ%latlkxtja‘ﬂwlf ag@vky (1-

(1-6C anesul f onyl am no

MQ)lalk@I:)(M@aleXy(B@ﬁalkﬂn@Slﬂ?ﬁWWﬂhyhamd (3-7C)cycloalkyl-(1-4C)alkyl,

o L B et o -
n?cﬂé‘élk}yl a5 P1RE 2, r@{)%déalﬁﬁt %&?th&)@elﬁ%g@mxy or (1-
om hal ogend, cyano, ni't droxy, am no, carboxy,;

G‘Eﬁ)laﬁwm?(,lkn, isQu hrfdanheyhrbofl Etoﬁrh Whlr)htﬂq/rlyldi@dy ot @) -dl(R3lkoxy group is
(%ttaa% deif R§ﬁn¥%ﬂ Y ad(lf?dcl)@a %&5?@@?‘? o 99 piirogen hiom;
-40) a({)kﬂéla%fag&iﬂ tic {aﬁ 9[% g Fﬁr‘ﬁ?ﬁﬂl unsaturated heterocyclyl group

-4C) al’kyl am no am no,
(donwlﬂg k aityopen hellepda,toﬂ’ﬂaﬁ(ﬂ aﬁiﬁ)rﬂllk)ﬂ 2 ar Baddiyibnal heteroatoms selected
andN N-di -[ (1 -6C)al kyl ] car bampyl , and_wherei n any
ﬁ SUpctwgroHP i linked $9,¥s i1 Forertla by ihsmatmgfm
k}ge@errg 1dmah oxo or thioxo substituents, provided that
any sal bxo substituents are not on a carbon atom
adjacapm(xm g} Bbﬂg,oxygen in the het er ocycl yl group;
R20 IS hi{drogen %al kyl , drox y- (2-60) al kyl or
6C)@éilc (lezm @}f%(lh@)} GS?@Q@T@ fergnt, Bgselﬁctﬂdf@m aegeno,

Eﬁgﬁ‘] ﬂlg?a%'g§% il nod%&q%tx? d' f f enroeggrbox ﬁ%r%lal%%&ﬁ gulfamoyl,

Jdr oXxy
Cféfrb}’zl”ﬁﬁéfca Ul It @0}&14&&/1 (qrad)hlu@xp l(f%@élker{y'l (@@@hllkyhyl
(2-80C) al ken [ ) al kyné 6C) a
(@- Gsmlé;bmoéww 6 C)e(llgsmtgxau y@(y‘)aﬂwyca(rborwl:)(éJrﬁ@alﬂ(Mltl@O
(18 ]
(R RAYER, 5B cfrpittohd N A i ino.
(0, NE&) @ ookl R Y] E—(M)alﬁ@ﬂbkﬂﬁbﬂaNW)ﬂ1,-6C)a1kyl]carbamoyl
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)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:

- X7_ RIO
wherein X’ is a direct bond or is selected from 0, CO and N(R”), wherein R'! is

hydrogen or (1-6C)alkyl, and R' is selected from (1-6C)alkyl optionally substituted by
one or more groups selected from halogeno, hydroxy, (1-6C)alkoxy, cyano, amino,
N-(1-6C)alkylamino, N,N-di-[(1-6C)alkylJamino, (2-6C)alkanoylamino, carbamoyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl and
(2-6C)alkanoyloxy,
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N, N-di -[ (I-6C)al kyl ] carbamoyl, N (I-6C)alkyl sul fanoyl,
and N, N-di-[(l-6C) al kyl]sul fanoyl; or a

w@basozasut i cal |y acceptable salt thereof. 2. PCT/GB2004/003911

qui nazoline derivative of the Formula | according to

claim1 of the Fornula | A or_@gpharmaceutically

acceptable salt thereof: 20 X2 (x )b, - (W RIA

wherein: Rl is selected from hydrogen, hydroxy

(1 - 60) &ItOXY , gréupsd@pah kbﬂ(}baékoslene(lm@@ ‘ahﬂcprﬁw&s}kyl@me bridge
gnop%?%lgla%agsg} %r@"s(ugsu}&?rgégﬁdg%}rx%ly ebs%%aqr{]ﬁf%rent selected from
(K odehs ldesiyk exwy, I(1- 6C§erll?}@? W@)@H&o&? rafﬁmsl NaBahk¥lamino and

het er ocycl yl “or heterocyc yl - (1-6C)al kyl ,”and wherei n
iﬂj&dle[r(ﬂ 66 aalbyljanainons i n any (2-6C)al kyl ene chain

W t hi par at ed by

the i ePtSP ﬁtei?i'io #ﬁgé@aﬁﬁogbzgﬂéb Bé?sg)é;l ected from

, S, -
N( R4) Spll\?(% Cted%ﬂcréd&gg . Oy, GRE R4HY1N(§6%:%?WH§£)(3
o]Ct)ﬁYc;lﬁeﬂ}:yil, (@ﬂC)c?d?alkyif(ﬂelC?a&lyy lhlemetro;@ayl dlettei‘dt@ﬁél-yl glr _8Qmlkyl, aryl
Wi t.hi upstituent optiona ears a e

taé‘fdrﬁrﬂ @a&yﬁ HC posntloon a su)i;stltuent sel ect ed

from

(160 S0 AALaR o HRRTRY DY (2 6C)allqlcne chain within a 2
Nubktitiert (ake Gtjoahlky sepamteddryoiie 1nsannon®nt©|thfﬁ@)aai &fya group selected
(] - 8al kyl am no- (;b- 6C) al kyl

afro aﬁQ‘}’l I}I%Ben BdGQ @@}%&R;ﬂ trsefeptsehitony hydgeesy and (1-

k?rmla: - X4 - wherein X4 is a direct bond or
|s sefécted from CO and N(R )C0, wherein R5 is
hydr ogsid valferdih a8, 4@ H, oAAC=Q2 gtdipheitiah acyaibglitueiit optionally

het er ocycl yl - (1-6C) al kyl ,
bears at the terminal CH,= or HC= pos1t10n a substituent selected from halogeno,
carboxy, carbamoyl,

and wherein any alkyl, alkylene or (3-7C)cycloalkyl group within a Z substituent,
optionally bears on one or more halogeno or (1-6C)alkyl substituents or a substituent
selected from 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, N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, (3-7C)cycloalkyl and heterocyclyl,

and wherein any aryl or heterocyclyl group within a Z substituent optionally bears
one or more substituents selected from halogeno, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, sulfamoyl, trifluoromethyl, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
(1-3C)alkoxy, (1-4C)alkylthio, (1-4C)alkylsulfinyl, (1-4C)alkylsulfonyl, (2-6C)alkanoyl ,
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl and N,N-di-[(1-6C)alkyl]carbamoyl,



10

15

20

and wherein any al kyl or alkylene group within a Rl
substituent optionally bears one or nore hal ogeno,

w@ keos@@bkyl , hydroxy, cyano, am no, carboxy, PCT/GB2004/003911

car banoyl, sul fanoyl, (I-6C)al koxy, (I-6C)alkylthio,
(1-6C)al kyl sul fi nyI , (1-6C) allkygbsul fonyl,
(1-6C)al kyl am no, -[ (I -6C)al kyl ] am no,
(1-6C) al koxycar bonyl N- (I -6C)al kyl car banmoyl ,
N, N- di anp(whe@ml anxbhéttoayBeragup withingy ambsaﬂt@yt optionally bears 1 or 2
F&%{()For é‘?ﬁ Euf}{lgcérgylglg%gg#ano sa1r8 oxo’ substituents are not on a carbon
I&t&haaﬁ);@{tlfahw%foﬂggm in thd %&bcicwgﬁ@pal kyl'] sul f anoyl ,
(1-60C) al kanesul fonyl am no and
N- (1 - 8 as kydrogen, éa@ald@héwdrmr@@aMI ordl -6 alrory(2-6C)alkyl;
group of tEe f4or - X - B wherein X5 is a direct
bond s%le‘?;r ed from S, SO, SO, N(Re), CO
CH( ORG, mﬁ(ﬂa AERmSR MrBGhy, II\KeEéc}e%Qmm%Bgéno cyano,
C(R) Sand C( , Wherein R6 Is hydrogen or
(nitr& Q)ydtdeyl ammndc@oxyscz(rBaIﬁ@)lcgldfanwlykyhﬂuoromethyl (1-6C)alkyl,
-7 cloal kyl - (1-6C al kyl, (3-7C) cycl oal I
(EoF e onivins Aeedaib, CHideteryionfi S §atkynylony,
I I

i, QR BBy, (PRt SRR,
ati-[@ - Sﬂlmﬂsltyl]an&m $1-6@hlkdx yoapolvd, Nh@- Giaakyharbdtﬂbfybr ent

from hal ogen}oq trifluor on}st hyl, cyano, nitro,

SR s B R B R A

(2-8C)al kenyl (2-8C) al kynyl
?‘I\%%)pkfkg%al %Sgﬁfg%)bg kenyl oxy, (2- 6C) al kynyl oxy,
(or apBhahdcphtidullg acdelptable) saltkdrsefl f i nyl ,
(I -60) al kyl sul fonyl, (I- 6C) al kyl am no,
[(I 6C) al kyl ] am no, -6C) al koxycar bonyl ,
r I r{
2 6 C) a?; Igﬁ%&)}ﬂ%@ d?%%e olf Ellanooq'{n Ea(]! ac@&)dﬂlglﬂ}{) Cla(il% PSYTRY !FOrmulaIA

(02 aphiahdcaniiallgatdptable salt thereof:
N-(I-6C) al kyl - (2-6C) al kanoyl am no,
N-(1-60C) al kyl sul famoyl, N, N-di-[(Il-6C)al kyl]sul fanoyl,
(1-6C) al kanesul fonyl am no,, and
N-(I-6C) al kyl - @alk gsulfonylamno or froma

group of theforrm R7 wher ei is a direct
bond or is selected fr {n N(R8) and af{gl n R8
is hydrogen or (I-6C)aXkyl, and R7 i a

hal ogeno- (I - 6C) al hydr oxy- (| -I8iS) al , carboxy-
60 al

(I-6C al kyl, (I C)al 4( 1 -
cyano- (I -6C)al k no& 2

W, g

1A

wherein:
R is selected from hydrogen, hydroxy, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, or a group of the formula :
Ql - X3 -



(1-60) al kyl am no- (I -6C)al kyl,
di-[(1-6C)al kyl]am no- (I -6C)al kyl,

W@ 2006/@@bkanoyl am no- (I - 6C) al kyl PCT/GB2004/003911
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(1-60C) al koxycar bonyl am no- (| -6C) al kyl
car banoyl - (1-6C)al kyl , N-(1 -6§&pal kyl car banmoyl - (|
-6C) alkyl, N,N-di-[(l-6C)al kyl]carbanoyl -(I-6C)al kyl,
(2-60) al kanoyl (1- 6C) al kyl or
(Whe@ﬁ)léﬂm@mas mod Q' i (3—'&@)ca¢llzz§'lkyl EhaCiyeloelkpl-ElngClalkyl,

c;gg%gﬁgfw%%g@ R eloptisad-Gro R elenBRe D tnt s; s

I&t%&#}ge})rlent ﬁrel n each R9, which may be the sane

I's”Sel ected from hydrogen, hydroxy
4C 4|C?(amldk5((l’lne,rzﬂg )aﬂ;laﬁér}t 483pah b.gdms 1hy1dy ()B@C]jdlkylﬁ)eﬂlhlayi witlfin-a R!
al koxy(1~40) a an t
L%taa@%tyﬁéer oRtiomAlly %’F@a@éﬁd&yﬁ %\tf&ﬁ{t@jl "Pt8 thre m?ﬁ%%f‘)fi? gelected
\%};&ﬂ@%‘j stP SBNIR (3, o Vh (9@43 kc}begR ép*)@w deNIRBINRYSO,,

en d group ’hydr ox he carbon

atEACHand e vdhbfbnhR fsc)?yylrdgEn ot (1461)2)11[11k}<]>,xy group | s
attached is not also attached to another oxygen

nitr ogaml \alueumn agn EsrClih oe HGréy goeup wishig ade %lbstltuent 0pt10nally
ot B tepine @lﬁét f&v%é'fuﬁﬁ]a%ﬁﬁst@méezéété‘cﬁépﬁ'ﬁwﬂ%ﬁefm
Sézé}g(%?o%qfe ny?5F1 n?l 6C6) (@) a yf’ N (1(6:%:@ aﬁlﬁ}lé%ar?a&(yl

(Iﬂ{\Bﬂi)-E(IHGﬂ)y]lkyb}@arb?(ﬂle}&@l)tﬁhk{ﬁk—ﬁﬁaalhying/ll -6C)alkylamino-(1-6C)alkyl and
C) al kyl t hi.o, | Kyl sul fin
%‘qu srllfav%wﬁffﬁc)q%ﬁ jor %re)naa &gﬂué SF Bherfgypula :

N N- di -[(1-6C) al kyl]car bam)ybz {2-60C) al kanoyl oxy,

(2-60C) al kanoyl am no,

Navl(ldrmﬁOI"als kylire¢tboaCpaiskcaleotel franm 60 and N(R*)CO, wherein R® is hydrogen

| kyl subf anoyl
(Or GG s BB i D O efetobyast BCRIGE FmeY!

1 SRR SR P LA, St gt

b&achr@fiore ﬁaﬁ)gélﬁf; (E—dCﬁaﬂl@)m hydfﬁyaﬁyhnN( ﬁihih)) carbetye cz{rbﬁﬂl(’iyl
i's hydro%en or - f - 6C) al
iR ) CSusense Orbakyibise (bFOIESYBlpe-Seltistsaifonyl,

NIHORE BREDP iy CeCRtha ek Pt FyERRY, o M

(R0 blikli;\ Ny NQﬁl-l[(laﬁD)alkyl]carbamoyl (2 6C)a1kanoy1
N-(I 6C) al kyl car bano N-di-[(I- % éca bano
i e L ol e Sprbamoyt,

N-(1-6C)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:
-X5-Q°

wherein X° is a direct bond or is selected from O, S, SO, SO,, N(R®), CO, CH(OR®),
CONR®), N(RHCO, SO,NR®), NR®SO,, CR%),0, CR?),S and CR%),N(R®), wherein
RC is hydrogen or (1-6C)alkyl, and Q’ is (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1,
2 or 3 substituents, which may be the same or different, selected from halogeno,

trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, formyl, mercapto,



X2 is selected fromC(O and SO; Z is selected from
hydr ogen, (I1-6C)al kyl, (2-6C) al kenyl (2-6C)al kynyl

w@pwsobasei n adj acent carbon atons in any PCT/GB2004/003911
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(2-6C)al kyl ene chain within a Z substituent are
optionally separated by the inggrtion into the chain
of a group selected from, S, SO SO, N(Rl2) and CO
wherein R12 is selected from hydrogen and (1-

6@y @T)klklyl, (243€0)alkenyd, (B- Sdiﬂylkml;(MC)@H(om (&-6(galkempyloxy,

rhoRn e TroaRp i ate RS f A b s
a({l%ﬁl)ﬁﬂ%y&?xﬁﬂ@ dlc[ @@mij;ll}iﬁﬁm@%b%alﬁ&@cm%ﬁﬂ n any

yl ene grou hi'n a Z substituent,
oﬁt(ﬂ@@hlkylcbﬂmmybm Nnd-[ 066Gty Jeaibegemo (6C)alkanoyl,

Lechonanenig s S b Sind S b i R oA S amine,
Sﬁl (gg@%ﬁ&; sl ?@g%la#ﬂh@-ﬁ/—[% fg a?%ﬁgg?ﬁ%%dﬁﬂ Q1-6C)alkanesulfonylamino,

(indﬁ@( m@m&m(ﬂ%C)ﬂlkﬁb@u}fG@la&MwL dafroma, group of the formula:
(1-60C) al koxycarbonyl, N-(I- Jéyl car banoyl ,
N, N-di -[ (I-6C)al kyl]car bam)yF (2-60) al kanoyl

(éﬁﬁgh%kl%?%ﬂﬂgg(gﬁ%% (1356 ae?néggfﬁ}%@ﬁ(ﬁ@) anH'(ﬁ(b) wherein R® is
165@} eh)or g Ll6yatRyl, and\RKlsdiak{gélhe-GK%@)dhy}ﬂJ IsudedxapdydC)alkyl, carboxy-

C) al kanesul f onyl am no

(I\Llc‘ﬁc)@tk)}'&(ﬂqﬁ(l)glﬂcom]aﬁﬂyﬂgg nLﬂ}’%ﬂ -6kl gmino-(1-6C)alkyl,

t h
RSP aRan R LR S sehatth " =
s@l @@)‘aﬁ&nt)ylmﬁzﬁuog@)aucyl c(y@m)alkm;tcmpnﬂmﬂmm 6@)311{}&]),
car boxy, car barm% sul famoyl , trif] uororret hyl ,

(¢arh@)1<ayl+@+6C)@gy @'@I‘@@ﬂmylca(bgnm;- L]
(Mi-%@dlk@?%ggyg UL (AcHa bty or

{ =GOt mﬁ&ﬁ%ﬁmy%cmkyMC) al kyl am no,

-[ (1 -4C)al kyl'] am no, (I -4C)al koxycarbon %/
Wm ch whereineany dnisrasycly] £oBp SAtIN 4 subskiuest AR

haI eno, .. C tro hydr o am no, carb

%g th %‘L?Isflgﬁﬁl Stri 1¥I uo;(grret hyl , i
g 60) a'ﬁé}ik (é@?%?% %Jhléﬁ:ﬂyéach R2; Whichl the same or different, is
(

eac
P ppfignally bears 1

| -
| - 6C) al koxy, kenyl ox gqa n | ox
$el@®daﬂrm;alhydr@pn,(hydﬁﬁyaﬂk$¢ v 1ai(1- 4C)a1 yl hydroxy (1-4C)alkyl, (1-

S%C{aﬁ%o?clé'@/% }@ll,lf ?a%ﬁdﬁ’olg 1, (qr 96 QWI?%T]?}EP%& Otﬂ§c~fther with the carbon

Nstbhir§ & Aot ) BRMYEhed form a (3-7C)cycloalkyl ring, provided that when a
group R’ is hydroxy, n is 2, and the carbon atom to which the hydroxy or (1-4C)alkoxy
group is attached is not also attached to another oxygen or a nitrogen atom;

each W, which may be the same or different, is selected from halogeno,

trifluoromethyl, cyano, nitro, hydroxy, oxo, amino, carboxy, carbamoyl, sulfamoyl,
formyl, mercapto, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkoxycarbonyl, (1-6C)alkylthio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)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:



N, N-di -[ (I-6C)al kyl ] carbamoyl, N (I-6C)alkyl sul fanoyl,
and N, N-di-[(l-6C) al kyl]sul fanoyl X8 is selected from

w@eoosiRiad56 wher eR13 i s hydrogen, hal ogeno, PCT/GB2004/003911
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trifluoronethyl, carboxy, carbanoyl, sulfanoyl,
fornyl, mercapto, (I|-6C) alkyl,1462-6C)al kenyl,
(2-6C)al kynyl, (2-6C)al kenyl oxy, (2-6C)al kynyl oxy,
(1-60C) al koxycarbonyl, (I-6C) al ;(yl hi o,

(I 6C) al kyl sul finyl, (I- O aTXyII%,uI fonyl,

bR R AT %Séi“ clfodoh EhRfaRd s Abapys 5

Niyldko g8l ( Ke0){1Rg1 65k Ranayé 0 t10na11 substituted by one or more
I\I-}%ilk ggC) alkkyl suISf’am)yI NQI\I-?%(F,p P O al kyl ] surfa};myl ,

($roeB)selekteddrarh h@lngd:rax;rhyxbomarﬁtj-GC)alkoxy, cyano, amino,

o Rytiind, N A TR o 265 Sk Py p aggpmont,
qef(i%ﬁ‘jalﬁﬂ@&%hm% 18 N di4¢1-66)a yHEar@amle' @2 @C))aﬂkanoyl ahd
2, 3 of 4, and 1S hydrogen, - ,

(R-@OpkahaplgX2- 6C) al kyl . 3. A qU| nazol | ne derl vat ive

oo 00 LR oL et cal | acceptabl
ool PRt nzhfo%érrx%g% P PESCAR EpOnomy.
qui nazoldiwierde rad}aadznt\cerban atnd ingny @- 6C§aalhyléneocrhan1 within a Z
PRGOS SR —
r}g&gldt gg {ejgbt@tcz)’l Iﬁ?lm)gantd% r\kfﬁ@elﬂ'ﬁm gs%ﬂ:céﬁqmrh ﬂy&o&%nd (1-

A qui nazol'i ne derivative
agOalkgll,ng to claim2, or a phar maceutical ly acceptable
salt thereof, wherein b is _0.6. A quinazoline

deri v advehesein 6y CRy=CH- anHCate 27U Wighip gk sitbishigient 0ptlona11y

I bl th
e o R SR CEHCF Bty A TSENEER Fgdsd raibicdiee.
(darlﬁgafadakl%ﬂ&ﬂ 6C) al koxy. 7. A qui nazol I ne derivative
according to any one of the preceding clains, or a

and wherein any alkyl or alkylene group within a Z substltucnt, optionally bears
on one or more halogeno or (1-6C)alkyl substituents or a substituent selected from
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,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino or (3-8)cycloalkyl or heterocyclyl, either of
which may be optionally substituted by one or more groups selected from halogeno,
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, sulfamoyl, trifluoromethyl,
(1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-3C)alkoxy, (2-4C)alkenyloxy,
(2-4C)alkynyloxy, (1-4C)alkylthio, (1-4C)alkylsulfinyl, (1-4C)alkylsulfonyl,
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkoxycarbonyl;

each R®, which may be the same or different, is selected from halogeno, cyano,

nitro, hydroxy, amino, carboxy, carbamoyl, sulfamoyl, trifluoromethyl, (1-6C)alkyl,



pharmaceutically acceptable salt thereof, wherein Rl
is (lI-3Cal koxy. 8. A quinazoline derivative according

wao eooangsiecme of the preceding clainms, or a PCT/GB2004/003911
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pharmaceutically acceptable salt thereof, wherein X1

Is CHRO, wherein R9 is selectagds3trom hydrogen and

(1 4C) al kyl. 9. A quinazoline derivative according to
any one of the precedi ngccl ai rrs or a pharmaceuticall

e LT (3-6)alkenylgxy.A2-6C)alkynyldxy,

TRRRRNG, BT REar; iy PRI, QR Ryl

Scﬁlm BC%IQQTannII@ qnaamamoma@mnw N%%@mgﬁm%m ch

he sane or different, 1s selected from

@é{ dlxw Gé?ﬁalkul]ca(rbam@)laMKWC)(lkylA@)‘m%é)@nd

r@%@@@é@@yﬁﬂl Oé’Ld (ﬁCZI?:l) gﬂ%i? ?IO 4C) al kyl . 11.

AxtidisBiagel | Ifﬂa)%ﬂ oen] gt NRe®, aares RPng hy&ogau hewgerd, trifi@romethyl,
preceding clains, or a phar maceut i calﬁé/) acczgéabl e

scattioxty hearbahoylwisfiagion, Yorimy] @pepapta. X 1- C)alleenyl,

deciaers 2 ERSelkatues, PRV GIGntlont a AORERR Rhanat

Wie@htk P}/ﬂ%@ {136@)éﬂ{}@§1¢ﬁhyl 3. 60§alﬁy]sﬁ%gll| Ne(ld@C)aM@‘ldai/&tmoyl

accordi ng to any one of ‘the preceding clainms, or a
pﬂim‘ diai(&0Q)alkll]garbaneyt 16€)adlednpylonpr(BeiC)alkhreydming, | s

O e Sy rohanopid: B spl R sy ( -

?Nkﬂ( - @ngﬁﬁﬂf&n{dyi :fp-)é@l)ali‘llﬂneg-lﬂfor@'lﬁﬁihﬂ agl i ne

rlva Ive ac ding’t'o any one of the preceding
ANl 16€) alkyl-@ -@hatkanesmifondaming, anﬁetptaagrbep shihe formarsof |
wherein Z and R20 are both hy. {(i% 15. A qui nazoline
derivative according to any f the pr ecedi ng

\‘;\%ﬁérg'g‘daﬁ R g@%l&gﬁ%&t%@él y acceptable salt thereof,

erein t e anilino group at the 4-position on the
quisna2d@,idne J5ing in Fornula | is selected from
3-chl oro-4-fluoroanilino, 3-bronp-2- fluoroanilino,

Y ¥rl- 2- f | uor oani i no, 2-fl uoro-5-chl oroanil i no,

I d 3- eth I I 16. A
erago?mj HI!D AN et hynyl ani | i no.

Li°na i e deflvative accor di ng to any one of the

IOR@GQHydiggeﬁi ¢l-6%)alkyl, & (ple)aikoey2i6Ca4lkyl. accept abl e
salt thereof, wherein the anilino group at the
4-position on

3. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable
salt thereof, wherein Q* is selected from azetidin-1-yl, pyrrolidin-1-yl, piperidino 1,3-
thiazolidin-3-yl, morpholino and piperazin-1-yl.

4. A quinazoline derivative according to claim 1 or claim 3, or a pharmaceutically
acceptable salt thereof, wherein the group —X*NZR? is in the ortho (2-) position relative

to the ring nitrogen atom in Q® that is attached to X'.

5. A quinazoline derivative according to claim 2, or a pharmaceutically acceptable

salt thereof, wherein b is 0.



t he quinazoline ring in Formula | is
3-chloro-2-fluoroanilino. 17. A quinazoline derivative

w@booshz1FOr mul a | according to claim 1l of the MOF/GBR@4/003911
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I B, or a pharnaceutically acceptable salt thereof: RB
R'11 :is (l-4C)al koxy; R'9 is jhydrogen or nethyl; q is
0O, 1 or 2; eachW which may be the sane or different,

is as defined in claiml;, Zis selected from hydrogen
ahd ( |A g@)nazcbdme desivitévelacoprding taady eaepf he prﬂmdl@a Clpgips, or a

cn?aaa%ceﬁﬁé‘a‘iwg% oS PSSR R silee b Rudroeen
§1k55@¥ .9%% PI _SCREERVALED)allexg] @i m 17, or a

ar nmace y accept abl'e salt thereof wherein the
anlllno group at the 4 p03|t|on on t he qui nazoline
[ seletedfromS chl.o

L-br ok 93inage a@rd&gﬁmerf&corf@g th oy PR OE R miR PR iy or o
aﬁ%.}%gdeﬁﬁcél 581& sé’mﬂh&l%of welie R ed(1E3©@RAIkoxy.

2 fluor ophenyl ) am noj - 7- met hoxqu naz
ol i n-6-yl }mst hyI ) - Lproli nam de;

R de Tt dor B R oRODF e FRIY L or
Z}lélﬁlaéeuﬁéa‘i%:[ z{cgiﬁmlﬁ Efl t%efebf‘ Q’\?lﬁpéiﬁ’ 'Xy lid @fRIOkhreiiEt TieX¥¥lected

| nazolin dr oxy- L-proli ham de ;

(& -hlydfolgéa Eu@cB(lCMZ))a{Ihyl-
2-f 1 uorophenyl ) am no] - 7- met hoxyqui nazol i n- 6-yl } met hyl)
-4- hydroxy-L-prolinamde; (4S)- -({

6¢ §/|3} (r:r‘gltq%{lﬁf&h{é Jﬁe J?oxy%%‘?g | na}/})gg@f RPYQHMBZPhi8 or a

(pHarthadeu(iahy a(caeptlﬂi»la salt ﬁl‘xefebﬂmlmpdmﬁ@}hs @fkno] - 7- met hoxy
qui nazol i n-6-yl } met hyl ) - 4-

L

10. A quinazoline derivative according to any one of the preceding claims, or a
pharmaceutically acceptable salt thereof, wherein q is 0, 1 or 2 and each W, which may
be the same or different, is selected from hydroxy, amino, (1-4C)alkyl, (1-4C)alkoxy,
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, hydroxy-(1-4C)alkyl and
(1-4C)alkoxy-(1-4C)alkyl.

11. A quinazoline derivative according to any one of the preceding claims, or a

pharmaceutically acceptable salt thereof, wherein X2 is C(0).

12. A quinazoline derivative according to any one of the preceding claims, or a

pharmaceutically acceptable salt thereof, wherein R* is hydrogen.

13. A quinazoline derivative according to any one of the preceding claims, or a
pharmaceutically acceptable salt thereof, wherein Z is selected from hydrogen,
(1-3C)alkyl, (2-3C)alkenyl (2-3C)alkynyl, hydroxy-(2-3C)alkyl, (1-3C)alkoxy-(2-
3C)alkyl and cyano-(1-3C)alkyl.
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IB
R! is (1-4C)alkoxy;
R’ is hydrogen or methyl;
qis0,1or2;

20 each W, which may be the same or different, is as defined in claim 1,
Z is selected from hydrogen and (1-3C)alkyl;
ais1or2;and

each R3, which may be the same or different is selected from fluoro, chloro, bromo and

ethynyl.
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acceptabl e salt thereof, as defined in any one of
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(4R)-1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-4-
hydroxy-D-prolinamide;
1-({4-[(3-chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-L-
prolinamide;
1-({4-[(3-chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl jmethyl)-D-
prolinamide;
(4R)-1-({4-[(3-chloro-4-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-4-
hydroxy-D-prolinamide;
(4R)-1-({4-[(3-Chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-4-
hydroperoxy-D-prolinamide;
1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-D-proline;
and
1-({4-[(3-chloro-2-fluorophenyl)amino]-7-methoxyquinazolin-6-yl }methyl)-N,N-
dimethyl-L-prolinamide;

or a pharmaceutically acceptable sale thereof.
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of formula (XX): L (C(R') (XX) wherein R, R, R, n
and a are as defined in claimiyy.-except that any
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21. A pharmaceutical composition which comprises a quinazoline derivative of the
Formula I, or a pharmaceutically acceptable salt thereof, according to any one of the

preceding claims, in association with a pharmaceutically-acceptable diluent or carrier.

22. A quinazoline derivative of the Formula I, or a pharmaceutically acceptable salt

thereof, according to any one of claims 1 to 20, for use as a medicament.

23.  Use of a quinazoline derivative of the Formula I, or a pharmaceutically acceptable
salt thereof, as defined in any one of claims 1 to 20 in the manufacture of a medicament
for use in the production of an anti-proliferative effect in a warm-blooded animal such as

a human.

24.  Use of a quinazoline derivative of the Formula I, or a pharmaceutically acceptable
salt thereof, as defined in any one of claims 1 to 20 in the manufacture of a medicament

for use in the treatment of a cancer in a warm-blooded animal such as a human.

25. A method for producing an anti-proliferative effect in a warm-blooded animal,

such as a human, in need of such treatment which comprises administering to said animal
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conpound of the formula (XXPT): HO xxm wherein R3,

R20, Z,W a, q, X1, X2 and Q-aug-as defined in claim
1, except that any functional group is protected if
necessary, with a conpound of the formula RLOH wherein
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necessary (in any order): (i) converting a quinazoline

derivative of the Fornula | into another quinazoline _

#r i v meghaskior Heatingrarpaneer in a War-bleedsdiapnalnsach as a human, in
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S@ldunt of a quinazoline derivative of the Formula I, or a pharmaceutically acceptable salt

thereof, as defined in any one of claims 1 to 20.

27. A process for the preparation of a quinazoline derivative of the Formula I as
defined in Claim 1 which comprises:
Process (a):

the reaction of a compound of formula (I):

e
0] HN

e —(cHy),.
P

R' N

i
wherein n, a, Rl, R? and R? are as defined in claim 1, except that any functional group is

protected if necessary, with a compound of formula (III):

(W)q
()
wherein X2, W, Z, R? b and Q" are as defined in claim1, except that any functional

group is protected if necessary; or
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Process (b):

the reaction of a compound of formula (XX):

(XX)
wherein Rl, R3, R9, n and a are as defined in claim 1, except that any functional
5  group is protected if necessary, and L is a leaving group, with a compound of formula

(Il) as defined above in relation to Process (a); or

Process (¢)

for the preparation of quinazoline derivatives of the Formula I wherein X is
C(O), the coupling, conveniently in the presence of a suitable base, of a quinazoline of

10  the formula (XXI) or a reactive derivative thereof:

HOOC HN

Qa N—X ~ N
(W), _
R' N/J
XXI
15 wherein RL, R®, W, a, g, X! and Q" are as defined in claim 1, except that any

functional group is protected if necessary, with a compound of the formula XXII, or a salt
thereof:
HNR*)Z
XX1
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wherein R?’ and Z are as defined in claim 1 except that any functional group is protected
if necessary; or
Process (d)
the reductive amination of the corresponding quinazoline derivative of the
5  Formula I which contains an NH group with an appropriate aldehyde; or
Process (e)
for the production of those quinazoline derivatives of the Formula I wherein R! is
hydroxy, the cleavage of a quinazoline derivative of the Formula I wherein R' is a (1--
6C)alkoxy group; or
10 Process (f)
for the production of those quinazoline derivatives of the Formula I wherein R' is

linked to the quinazoline ring by an oxygen atom, by coupling a compound of the formula

(XX1I0):
Z
RZO\N /
/
HN
Q: N—X: N
(W)
! HO N/)
15 XXII1

wherein R3, Rzo’ Z,W,a,q, Xl, X2 and Q" are as defined in claim 1, except that

any functional group is protected if necessary, with a compound of the formula R OH
wherein R" is one of the oxygen linked groups as hereinbefore defined for R in claim 1,
except that any functional group is protected if necessary;

20  and thereafter, if necessary (in any order):
(1) converting a quinazoline derivative of the Formula I into another quinazoline
derivative of the Formula I;
(ii) removing any protecting group that is present by conventional means; and
(iii) forming a pharmaceutically acceptable salt.
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